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Preface

This dissertation is the culmination of a four year period of research. This
period could be compared to a river which searches its path from the
mountains to the sea. Though periodically resembling a babbling brook, at
other times it looked more like a genuine cascade.

Organizing such a study and writing a dissertation is a major challenge in
which working together with other people is of utmost importance. Especially
due to deliberation and discussions with others, thoughts are sharpened and
enriched, leading to an evolution of insight in the theme, design and activities
of the research. Fortunately, in the CASCADE study there has never been any
lack of such cooperation. Therefore, I would like to express my gratitude to all
who offered their support, suggestions and friendship during the whole
process.

Though difficult and perhaps impossible to mention all who contributed to the
research, I would like to mention some of those without whom this study could
not have been accomplished.

During the research period, a series of CASCADE prototypes was developed. In
addition to experts in the field of curriculum development and user interface
design, a user group of SLO curriculum developers played an important role
during the formative evaluation of these prototypes. In the final stage a
different group of curriculum developers from the SLO worked with CASCADE

as well, yielding additional insights into its overall value. The participation of
these individuals has undoubtedly enhanced the viability of the final version of



CASCADE. Such cooperative spirit resides at the hub of development research
in general, and this study in particular.

The cooperation with both of my supervisors Tjeerd Plomp and Jan van den
Akker was of ultimate importance. Despite their busy schedules including a
great number of activities in the Netherlands and abroad, they always found
time to discuss issues and solutions. Draft versions of the dissertation traveled
along in their bags and suitcases and saw various airports, trains, hotels and
cafes in a wide array of countries all around the world. In addition to their
research-specific mentoring, I’d like to express my appreciation for the manner
in which they supported my general development as a colleague, life-long
learner and a person.

The study was substantially co-funded by the SLO. Three members of their
research and development team, Kerst Boersma, Edwin Marshall and Ed Moen,
supported my efforts during the various stages of research. From theoretical
discussions to concrete tips, their thoughts have been inspirational.

In developing the prototypes of CASCADE, collaboration was sought with staff
from the computer laboratory at the Faculty of Educational Science and
Technology. Jakob Sikken generously supported me during the construction of
the first series of prototypes. Edwin Prak and Rik Voerman, from ECO-
Engineering, employed their expertise in working towards the final version of

CASCADE.

I am also grateful to all members of the brown bag lunch group Currioza.
Although most participants were less directly involved in the study, they
always expressed interest in the progress and results, and were consistently
willing to provide fruitful input.

Irene Visscher has been my room-mate, sparring partner and friend from the
first day of this research. Her unique enthusiasm and our long discussions
influenced the course of action in many ways. Ruben van Balen worked as a
Master’s student with great dedication, studying the practicality of CASCADE in
contexts other than the SLO. With Annette Thijs, Marianne Roes and Ellen van



den Berg I enjoyed stimulating discussions about the research and the contents
of the dissertation. The same holds true for Susan McKenney who -bubbling
with energy- not only helped me to polish the English grammar, but also
contributed to the articulation of my ideas. The lay-out of the dissertation was
in the competent hands of Petra Bakker-Zuithof with Paula Krupers-Achterberg
holding down the fort during the busy production period.

Looking back, I consider myself fortunate to have been able to work and learn
in such a rich and stimulating environment.

Moreover, I wish to express my love and gratitude to all my friends and family.
They have always been (and will remain) very special to me. I’d particularly
like to thank my parents who have supported and stimulated me from the time
I was too young to be aware I was learning. I treasure the fact that I have
always been able to turn to them and say: “Ik heb een vraagje.”

Finally, Marcel - thanks to your love, humor, encouragement and the ability to
see things in perspective at just the right moment, the recent years have
developed into a wonderful memory I will always cherish.

Deventer, November 1997
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Chapter 1

Origins and overview of the CASCADE study

urriculum materials could contribute to professional practice if

they were created with closer attention to processes of

curriculum enactment.” This statement (Ball & Cohen, 1996,

p. 7) reflects one of the basic assumptions of this study. Only when curriculum

developers put serious effort into checking their design with daily educational

practice and acting on problems or comments, can the curriculum materials

support the implementation processes of major as well as minor educational

changes. The study ‘Computer Assisted Curriculum Analysis, Design and

Evaluation’ (Acronym: CASCADE) focuses on exploring the potentially

supportive role of the computer in improving the quality of curriculum

development activities in this direction.

In this chapter the origins of the study are described in section 1.1, whereas

section 1.2 focuses on its aim, research questions and research methodology.

Section 1.3 provides an overview of the following chapters.

1.1 Origins of the study

1.1.1  Curriculum development from an implementation perspective

Educational change processes usually take place in a large and complex
framework of a complex array of relevant actors and factors. Top down (such as

“C
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national policies) as well as bottom up strategies (such as teacher and school
involvement) are both needed to yield a successful process of planned change
(Fullan, 1991; Hopkins, Ainscow & West, 1994). Moreover, change can and
often should occur at many levels (Fullan, 1991), such as the national or macro
level (new policies determine directions and stimulate action); the level of
external school support (such as inservice education and coaching by school
facilitators); the school or meso level (such as positive school climate and
availability of resources necessary for change); and the classroom or micro level
(actual alteration of teacher’s beliefs and teaching approaches concerning the
innovation).

Within these complex educational change processes, curriculum materials can
play important roles (Van den Akker, 1988; Ball & Cohen, 1997). Especially
during the initial implementation stages, lesson materials (for use at micro
level) can provide theoretical background information on the meaning of the
change; they can demonstrate the practical meaning of the change at stake;
potential users can experiment with the materials to get insight into the
consequences of the change for their daily practice; and concrete materials can
stimulate discussions about the educational changes among teachers who are
using the materials.
To fulfill these functions, the materials must be of high quality. This means that
the materials should not only correspond to the innovative ideas formulated at
different educational levels and contain state of the art knowledge, they should
also have empirically proven practicality and effectiveness (Van den Akker &
Boersma, 1993). Ensuring the quality of curriculum materials is, to a large
extent, the responsibility of curriculum developers. During the development
process they should give great attention to evaluating and improving the
quality of their products.

Within the Department of Curriculum of the Faculty of Educational Science and
Technology at the University of Twente, much effort has been put into research
on design methodology and characteristics of curriculum materials in view of
implementing educational change. Van den Akker (1988) investigated the
influence of the design of curriculum materials on the planning and execution
of lessons by teachers in initial implementation efforts in science education. Van
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der Geest (1991), Voogt (1993) and Keursten (1994) focused their research on the
quality of courseware needed for successful implementation of the computer in
mother tongue, science, and geography, respectively. Van den Berg (1996) and
Roes (1997) studied the integration of innovative curriculum materials in
inservice education programs in science, mother tongue and physics.
These studies, as well as others, provide key findings on the complex process of
curriculum development and important characteristics of curriculum materials
which could be helpful to curriculum developers when made available to them
in a usable manner.

1.1.2  Computer-based performance support

The advance of computer-based support in various sectors of the modern
economy has prompted the question of whether the computer could also have a
supportive role in the complex domain of curriculum development. In many
industrial and business sectors (such as electrotechnical industry or banking),
employees are using computer applications (for instance, word processors,
spreadsheets, CAD/CAM applications, and data bases) to carry out their daily
jobs. Besides good tools, people also need training, advice and information to
perform well (Gery, 1991). Today's computers can provide and integrate many
kinds of performance support. Training may be provided by computer-based
training, information may be provided by computer-based reference tools and
expert advice may be placed in computer-based expert systems (Stevens &
Stevens, 1995). These options relate to the concept of Electronic Performance
Support Systems (EPSSs). Instead of presenting different kinds of support
separately to employees, an EPSS can provide integrated information, advice
and learning opportunities to improve the users’ performance (Gery, 1991;
Raybould, 1995). So far, the concept of EPSS has been applied in various
organizations, such as insurance companies, automobile leasing companies, and
computer companies (for case reports, see for instance Gery, 1991 and Stevens
& Stevens, 1995).

To explore the opportunities of linking the domain of computer support and
curriculum development, a preliminary study was carried out (Nieveen, 1993a;
Nieveen, Van den Akker & Plomp, 1993). During this study several available
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(prototypes of) computer-assisted curriculum development systems were
analyzed, relevant literature was reviewed and an initial version of a computer-
based prototype for a hypothetical computer-assisted curriculum development
system was developed. This preliminary study has resulted in a set of
recommendations for the development of such computer-support systems for
curriculum development.
The findings of the preliminary study actuated the decision to begin research
which would focus on important characteristics of computer-based systems
which aim at supporting curriculum developers with various kinds of
information during their complex task performance.

1.1.3  Context of the study

In order to stimulate the generation of ideas and testing of evolving prototypes
in practice, collaboration was sought with the National Institute for Curriculum
Development (acronym: SLO) in the Netherlands. The SLO, founded in 1976
and by the end of 1996 staffed by about 100 curriculum developers, carries out a
large number of curriculum development projects for elementary, secondary,
vocational, and adult education.
The SLO plays a prominent role within the educational reform policy of the
Netherlands. Their work reflects the more general educational policy of
balancing between central regulations and decentral autonomy, and aims at
interaction between generic curriculum development by a center (SLO) and
site-specific activities by schools and teachers. Moreover, various intermediary
organizations (especially school advisory centers, educational publishers, and
teacher training institutes) play a major role in implementing educational
change, as well.
Curriculum developers at the SLO publish curriculum plans and materials at
national, school, and classroom level. Many of those are ‘semi-manufactured’
products, meaning that “they form the basis for products which assist teachers
in designing their teaching and learning processes” (Boersma & Looy, 1997, p.
40). The products have only an exemplary, not obligatory, status. Schools and
teachers are free to use these products and to adapt them to their own needs
and situations.
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In 1988, within the SLO, concerns grew about the lack of reliable and systematic
information about development strategies which were actually followed in SLO
projects. This was seen as an obstacle, preventing learning from previous
experiences and improving the professional repertoire and instruments of the
developers. For that reason, a series of retrospective case studies on the
development practices of a representative sample of 18 completed projects was
conducted (Van den Akker, Boersma & Nies, 1990). One of the main
conclusions of the study was that curricular decisions were predominantly
inspired by ideas (visions) and insufficiently based on evaluative information
about their quality in practice.
A lack of interaction between the developers and their intended target group
and a shortage of formative evaluation activities are findings which are not
restricted to curriculum development processes in he SLO context, but have
been found in many other contexts as well (Van den Akker & Verloop, 1994;
Wedman & Tessmer, 1993). Fullan (1991, p. 52-53) points out that, “... too often
the innovations are not ‘debugged’ and lack the clarity and program
characteristics necessary to help users know what to do.” According to Scriven
(1991, p. 59) insufficient formative evaluation could also be found in
organizations outside the curricular domain: “Even the most powerful and
successful companies in the most modern industries are usually highly
incompetent at, or only marginally interested in, serious formative evaluation
despite massive publicity to the contrary. ... This simple weakness in applied
evaluation, by itself, has cost a hundred well-funded high-tech companies their
lives in the past few years.”

The results of the study in 1988 stimulated a debate among members of the SLO
organization about the possibilities to rationalize curriculum development
processes. Because of its overwhelming variety of actors, ideas, interests, and
contexts, it seemed undesirable to over-rationalize or even standardize the
entire process of generic curriculum development. However, eventually there
was little disagreement that a combination of creativity, common sense, and
systematic procedures would be necessary to improve product quality and
process efficiency. It was assumed that several components of the process could
benefit from specific procedures and instruments.
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As a start, the Research and Development Department of the SLO initiated the
development of a series of paper-based manuals for project management and
curriculum development stages. One of these manuals covered the domain of
planning and conducting formative evaluation of lesson materials (Keursten &
Nies, 1993). The manual was intended to support curriculum developers to
integrate formative evaluation into their flow of development activities.
Although the first reactions of SLO developers on this kind of information was
rather positive, there was also some reluctance to the rather static nature of the
written guidelines and instruments. It was felt that a more flexible and
interactive kind of support would increase the added value of the manual.
Therefore the initiative arose to explore the possibility of designing a computer-
based version.

1.2 Overview of the study

The CASCADE study, which was initiated in 1993, combines the three issues
which were discussed in the previous section:
• increasing insight in curriculum development from an implementation

perspective;
• advancement of computer-based performance support within various

organizations;
• need for flexible support on formative curriculum evaluation within the

SLO context.
The study was a collaborative endeavor of the University of Twente (Faculty of
Educational Science and Technology, Department of Curriculum) and the SLO.
The main aim of the CASCADE study has been:

to develop a computer support system which assists curriculum developers from the

SLO in optimizing the effectiveness of their formative curriculum evaluation efforts,

within a framework of a more comprehensive model of curriculum development.

In order to reach this aim, a development research approach was followed (cf.
Van den Akker, Van den Berg, Nieveen & Roes, 1996; Richey & Nelson, 1996),
including three main stages: front-end analysis; prototyping; and assessment.
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The central focus of each stage may be represented by its research question. A
more extensive overview of the design of the study is presented in chapter 3.

Front-end analysis

The first stage focused on the concept of ‘computer-supported curriculum
development’. This concept brings together two domains (curriculum
development and computer support), each with its own background and
characteristics. In order to get insight into the characteristics of computer-
supported curriculum development, both domains needed to be analyzed
separately and in relation to each other. In addition, to find out whether
computer support systems are potentially interesting applications for the SLO
setting, the findings need to be linked to this context. These purposes come
together in the following research question:
1. To what extent might computer-supported curriculum development contribute to

the optimization of SLO practices?

Prototyping stage

Results from the first stage formed the input for the prototyping stage. This
stage concentrated on finding valid and practical characteristics of a computer
support system for formative curriculum evaluation in the SLO context. The
leading question for this stage was:
2. What are characteristics of a valid and practical computer support system for

formative evaluation activities, within a framework of generic curriculum

development in the SLO context?

Assessment stage

During the final stage of the study, the practicality and effectiveness of the
support system, which was developed in the second stage, were assessed
within the SLO context.
3. What is the practicality and effectiveness of the computer support system

(developed during the prototyping stage) in the SLO practice?
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1.3 Overview of the chapters

The development research activities and findings of the CASCADE study are
presented in the subsequent chapters. In chapter 2, the results of the front-end
analysis are discussed. In the first part of this chapter, general characteristics of
the concept of computer-supported curriculum development are given. At the
end of the chapter, the general description is related to the context of the SLO.
In chapter 3, an overview is presented of the development research approach
which was utilized in this study. In addition to a general overview of the notion
of development research, an outline of the prototyping and assessment stage in
the CASCADE study is given. Chapter 4 presents the results of the prototyping
stage. In this chapter, characteristics of a valid and practical computer support
system for formative curriculum evaluation are presented. An account of the
actual prototyping process which finally resulted in this overview of
characteristics is presented in chapter 5. For each of the five subsequent
prototypes, the design considerations, formative evaluation results and revision
decisions are presented. Chapter 6 reports on the research design and findings of
the assessment stage in which the practicality and effectiveness of the computer
support system (which was developed in the prototyping stage) were
investigated. Finally, chapter 7 serves as an epilogue for the study as a whole. It
summarizes the main findings of the study and provides reflections on the
development research approach which was employed in this study. At the end
of the chapter, the CASCADE study is placed in a broader perspective.
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Chapter 2

Computer-supported curriculum development

his chapter focuses on the concept of computer-supported curriculum

development. This concept brings together the domains of curriculum

development and computer support. General characteristics of each

domain are described in sections 2.1 and 2.2. Since the early 1990s, computer

support systems have also been applied to the field of curriculum development.

An overview of such systems is given in section 2.3. Finally, in section 2.4,

curriculum development processes in the context of the SLO are linked to the

potentials of computer support in this context.

2.1 The domain of curriculum development

In this section the complex domain of curriculum development will be
described. First, attention will be given to the concepts of curriculum and
curriculum development. In addition, general models for curriculum
development will be discussed.

2.1.1  Concept of curriculum

A basic definition of curriculum is a ‘plan for learning’ (cf. Taba, 1962). Such
plans can be found at different levels in various educational settings. At micro
or classroom level, the curriculum refers to a plan for concrete instructional

T
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activities. At meso level, it refers to an educational program for a school or
institution. A curriculum at macro level is used to indicate a more general
curricular framework for a district, state or nation. In major curriculum
improvement endeavors all levels are often involved.
A curriculum may be manifested in more and less concrete forms. To
distinguish between different representations of the curriculum, the typology as
proposed by Goodlad, Klein and Tye (1979) and adapted by Van den Akker
(1988, 1990) appears to be useful. This typology includes the several
representations of the curriculum:
• ideal curriculum: reflects the original assumptions, visions and intentions

which are laid down in a curriculum document;
• formal curriculum: reflects the concrete curriculum documents, such as

learner materials and teacher guides. In some studies the term ‘intended
curriculum’ is used, which refers to a combination of the ideal and formal
curriculum (Garden, 1987; Travers & Westbury, 1989);

• perceived curriculum: represents the curriculum as interpreted by its users
(especially teachers);

• operational curriculum: reflects the actual instructional process as realized
in the classroom (also often referred to as curriculum-in-action or the
enacted curriculum);

• experiential curriculum: reflects the curriculum as it is experienced by the
learners or students;

• attained curriculum: represents the learning outcomes of the students.
This typology has proven to be an aid in understanding the relationships and
discrepancies between different representations of the curriculum in practice.
Finally, a curriculum could also be characterized as being ‘site specific’ or
‘generic’ (cf. Walker, 1990). Cases where the target group of a curriculum is
small and all persons involved (such as clients, developers as well as students
or trainees) are in relatively close distance to each other and know each other
quite well, one can speak of a site-specific curriculum. Many corporate training
courses correspond to these characteristics. On the contrary, a generic
curriculum is developed for a large and diverse target group and the physical
distance between the participants is usually great. Lesson materials distributed
by educational publishers and meant for a large number of learners in the
formal educational system fall in the latter category.
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2.1.2  Concept of curriculum development

Characteristic for curriculum development is its complexity in terms of stages,
activities, interests and actors, to name a few. In literature, many interpretations
of the term ‘development’ can be found. Yet the distinction between
development and design is not always clear (cf. Seels & Richey, 1994). In this
study, the term development denotes the entire process of putting forward
curricular products, whereas design is viewed as a part of this process in which
decisions are made on substantive components of the curriculum. Developers
may carry out a mixture of activities in curriculum development processes,
including (cf. Plomp, 1982, 1992; Romiszowski, 1981):
• analysis: problem analysis, task analysis, context analysis, content analysis;
• design: deciding on substantive parts or components of the curriculum,

such as: aims and objectives, subject matter, learning and instructional
strategies, learner tests;

• construction: constructing and revising prototypes of the curriculum;
• evaluation: testing the quality of the prototypes or final deliverable;
• implementation: applying the curriculum in practice.
Carrying out these kinds of activities in a meaningful and creative way during
the development of learning experiences (micro level), school plans (meso level)
or national programmes (macro level) refers to the ‘technical-professional’ part
of curriculum development (Goodlad, 1994).
Each development process also has an important ‘socio-political’ component,
referring to the fact that all persons involved in the development process put
forward their own views and interests. Based on various human processes
(such as dialogues between developers and stakeholders) some interests will be
met in the actual curriculum, while other design decisions may be comprised of
several views. The study of Kessels (1993) showed that actors need to be
stimulated to become involved in the development process in order to clarify
their perceptions and find ways to make them more compatible. Based on the
findings, Kessels proposed an integration of a systematic approach (referring to
the technical-professional aspects) and a relational approach (referring to socio-
political issues).
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The complexity of curriculum development processes becomes even more
apparent when one takes into consideration that the choices, sequence, scope
and methods of development activities depend on a wide array of factors. These
factors relate to aspects such as: characteristics of individual developers;
organizational characteristics; characteristics of the curriculum, to name a few.
As a result, not two curriculum development projects will be exactly the same.
Some of these influencing factors are elaborated below.
First, the characteristics of individual developers will be considered.
Curriculum development activities require “the integration of practical
judgment with theoretical insight” (Walker, 1990, p. 499). The developers’
experiences in practical matters (what will and will not work in the classroom),
their subject matter knowledge, pedagogical insights, design knowledge and
creativity influence, to a great extent, the choices and decisions made in
curriculum development. For instance, reconstructions of educational design
practices indicate that experienced designers take more deliberate shortcuts
than inexperienced designers (Visscher-Voerman & Plomp, 1996). Hamm (1988
in Muraida, Spector, O’Neil & Marlino, 1993) has found support to the notion
that intuitive thinking should be regarded as an important ability in complex
problem solving. It appears that people who solve complex problems often
need to shift back and forth between analytic and intuitive thinking. Because
curriculum development can be characterized as a complex problem solving
process, it is assumed that this notion also applies to this context. These (and
other) individual factors play an interrelated role during the development
process and make the actual process difficult to describe. Walker (1990, p. 499)
illustrates this interplay as follows: “To portray it [the development process] as
an art fails to give due consideration to the facts and relationships it must
respect and to the need for its results to be objectively defensible. To portray it
as a technology narrows and trivializes the many subtle and important
considerations crucial to important stakeholders in the educative process.”
Further, the scope and choice of development activities is also influenced by
organizational factors, such as directives of the developers’ organization,
available resources (e.g. time, personnel, financial support), other team
members and disciplines involved, communication within the team and with
other stakeholders. For instance, if many stakeholders with various views are
involved in the development process, more efforts need to be put into
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discussing the ideas and consequences and finding ways to come to an
agreement.
In addition, characteristics of the curriculum itself will influence the activities
developers carry out. Developing a curriculum that will be used at one location
(site-specific) will include different activities compared to developing a
curriculum that will be used at a wide variety of sites (generic). Whether the
curriculum focuses on micro, meso or macro level will influence the
development process as well. For instance, at macro level, the development of
the curriculum will be much more a socio-political process, which requires
specific kinds of communication with many stakeholders. Also, developing a
highly innovative curriculum will necessitate activities different from those
required for developing a more conventional curriculum.

2.1.3  Curriculum development models

The former section touched on the complexity of curriculum development
processes. It seems impossible to embrace all processes and factors with one
general procedural model. However, in literature many general development
models are proposed (e.g. Andrews & Goodson, 1980, 1995; Gustafson, 1991,
1996). Although many of these models have not been tested empirically, an
important advantage is that they make the often long and complex process of
curriculum development more transparent for participants in a development
project. In several situations this can be very helpful (cf. Gustafson, 1991). For
instance, models can be of help in predicting time-lines and in coordinating
activities. In this sense, they facilitate project planning and management
(Andrews & Goodson, 1980; Wedman & Tessmer, 1990). Secondly, if the model
provides heuristic guidelines, it may help in reducing the complexity of
decision making processes. Finally, because models usually provide a clear
overview of optional stages and activities of a development process, they can be
used as communication aids. They may support the communication between
developers and stakeholders and may serve as illustrations or guidelines
during courses on curriculum development. If developers need to report on
their work during or at the end of a project, the main stages in a model can
provide a helpful outline for the report.
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For several decades, effort has been put into finding a model which would best
represent development practices. As discussed at the beginning of this section,
development processes are usually influenced by many factors (such as
developers’ knowledge, perspectives and experience; organizational
characteristics; and characteristics of the curriculum). To a large extent, these
factors influence individuals’ views of the development process. The
characteristics of a development model reflect the underlying beliefs of the
individuals who construct a model.
For instance, models reflect the role which is assigned to the actual
implementation of the curriculum in practice. Assigning much importance to
increasing the chance for successful implementation may lead to major
attention on formative evaluation during the development process. Models
which illustrate such processes often have a cyclical appearance (e.g. Flagg,
1990; Keursten, 1994). Individuals who are less concerned about encountering
implementation problems (for instance because they know their target group
very well), may construct a more linear model which suggests performing an
evaluation in a single step at the end of the development process (e.g. Leshin,
Pollock & Reigeluth, 1990, in Gustafson, 1991). Further, some individuals do not
propose any sequence of development activities. Their models leave the
decision up to each development team to carry out certain activities or not (e.g.
Overfield, 1994).
For a more extensive discussion of influences of ‘rationalities’ on the
characteristics of development processes, the reader is referred to Visscher-
Voerman and Schulten (1997). Taking into account various views and factors, it
may not be worthwhile to look for one overall model which represents practice
in all its facets. It seems to be more useful to gear existing models towards each
particular development situation (cf. Gustafson, 1991; Kessels, 1993). This
means that various models will co-exist.

The high level of generality of many development models often leads to the
complaint that they lack practical support for individuals who actually are
involved in developing curriculum materials (cf. Gustafson, 1991). For instance,
when a development team has decided to carry out a context analysis, members
of the team may need some help in planning the analysis or may like to have an
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overview of useful instruments. The average procedural development model
does not provide such ‘how-to-do-it’ guidelines or instruments.
Practical handbooks which accompany some of these models provide a better
collection of such support. However, this support is usually kept rather general,
as well. In relation to this problem, Wedman and Tessmer (1990) point out that
developers will always struggle with the following dilemma: (1) to follow the
activities as prescribed; or (2) neglect parts of it (with the risk of some quality
loss). Posner and Rudnitski (1986, p. 3) suggest a somewhat selective approach
towards this dilemma: “... think about all the course planning steps and
consider various alternatives, but do not become a slave to them.” According to
Wedman and Tessmer (1990, p. 1) most models do not provide prescriptions for
“how to adapt a model to circumstances calling for instruction that is ‘good-
enough-for now’.” As an alternative, Wedman and Tessmer propose the ‘layers
of necessity model’. Depending on the time and resources available for
development activities, a different layer of the model is used. Such models do
not introduce new development activities, but “provide a framework for
adapting and integrating an array of activities which vary in complexity and
sophistication and in time and resource requirements” (Wedman & Tessmer,
1990, p. 5). However, even with a ‘layers of necessity model’ it still would be a
challenge to propose practical guidelines for each situation.

Many parts of the development process may benefit from explicit procedures
and instruments. A distinction can be made between prescriptions based on
algorithms (guidelines with guaranteed successful results) and prescriptions
based on heuristics (guidelines which increase the chance of success). According
to Thiagarajan (1991, p. 34) the “scientific bases [of performance technology] are
far from perfect in being able to suggest guaranteed prescriptions for improving
human performance.” According to Plomp (1982), some recurrent problems
could be solved by following some procedural guidelines, usually in the form of
heuristics.
During the last decades, effort has been put in writing practical handbooks for
curriculum development at micro level, containing conceptual and procedural
models, techniques and instruments. Although they are worthwhile, it also has
been felt by developers that a more flexible and interactive kind of support may
increase the overall value of the support. With the increasing potential of
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computers, the question arises whether certain computer programs could
provide curriculum developers with flexible support during their task
performance. In section 2.2, the domain of computer-supported task
performance will be described in general, whereas the possibilities of
connecting the domains of curriculum development and computer support will
be discussed in section 2.3.

2.2 The domain of computer-supported task performance

Although computer support during task performance is a rather new notion,
the general concept of performance support has a long history. This section will
focus on different means of performance support and on the integration of
these support components in computer-based systems (often referred to as
electronic performance support systems). The section will conclude with
assumed potentials and disadvantages of electronic performance support
systems.

2.2.1  Competence and performance: The need for support

For successful performance, competence is necessary. In this study, the term
‘competence’ refers to having the capacity to apply specific abilities in the
process of carrying out a task (cf. Eraut, 1994). People can demonstrate their
competence only if they actually perform the task. In order to perform well,
someone needs to possess, acquire and share relevant knowledge, skills and
attitudes.
Becoming competent is a complex process which often requires external
support. Individuals interact with other people, attend training, make use of
handbooks with facts and procedures. Meanwhile they gain experience by
carrying out different tasks in practice, looking for feedback on their
performance, and sharing ideas. The interaction with other people (such as
informal mentoring or expert advice), training facilities, and job aids (such as
handbooks, manuals and checklists) are three main types of external
performance support from which an individual could benefit when carrying out
a task. These three types of support serve two functions (cf. Rossett & Gautier-
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Downes, 1991): they offer conceptual information (such as facts, concepts and
principles) and provide advice or coaching based on procedural information
(algorithms as well as heuristics).

Interaction with other people

Interaction with people in order to become knowledgeable is probably one of
the oldest and most frequently occurring forms of external support. Informal
mentoring as well as expert advice are important ways of informal learning
within an actual job context (Gery, 1991). During the time of the guilds, a master
craftsman supported his apprentices with personal guidance, feedback,
explanations, encouragements, and the like. After some years the apprentices
became proficient in their jobs and, when they had enough money, could
become masters, as well. Over time, these informal relationships often grew to
formal on-the-job apprentice programs.
After the industrial revolution, the number of trainees per organization grew
tremendously. Nowadays, the focus of many jobs shift from concrete skills
(craft and production) to the abilities of individuals who are responsible for the
acquisition and application of new knowledge in order to improve and
innovate their work (cf. Kessels, 1996; Nonaka & Takeuchi, 1995). Supporting
trainees in a one-on-one relationship sometimes became too inefficient. For that
reason, training events were organized outside the workplace, making it
possible for many individuals to participate. Also, experts were removed from
the novices (Gery, 1991, p. 9): “All too often, they were promoted into
management, where administration and politics became their work.” These are
some reasons why coaching during actual job performance became more rare.

Training facilities

Recently, the field of training has begun undergoing major changes. This may
be fueled by the fact that research results show that corporate training often
fails to realize its aims of changing performance of the participants and impact
on an organization (cf. Baldwin & Ford, 1988; Broad & Newstrom, 1992). A lack
of transfer of knowledge or skills learned in a training programme to the
performance on the job is often seen as a major cause for this issue. To
overcome some of the problems, Gery (1991) proposes a new frame of reference
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as far as training is concerned (see table 2.1), with a major focus on learning
instead of teaching (cf. Gery, 1991; Rossett & Gautier-Downes, 1991).

Table 2.1: Frames of reference of training concept

Traditional frame of reference New frame of reference

• Training is an event, not integrated with work
environment

• The trainer or program is responsible to teach

• Defined objectives, sequences and processes

• Training is happening before the learner is
challenged to perform

• Learning is a process integrated with work
environment

• The learner is responsible for performance
and requires learning to achieve it

• More emphasis on learner-defined
objectives, sequences and processes

• Learning at moment of need; includes but
not limited to training

The concept of on-the-job training (introduced in the second half of the 1980s)
fits more into this new frame of reference. Based on an extensive literature
study, Van der Klink (1995) characterizes on-the-job training as follows:
• On-the-job training aims at intentional learning processes (with training

goals, training materials, evaluation of the learning results) happening
within a limited period of time.

• On-the-job training is provided at the place(s) individuals are normally
performing their jobs.

• The tasks and conditions for performing the tasks within on-the-job training
are similar to the tasks and conditions of the real work situation.

• The labor organization is responsible for this kind of training.
• Individuals are permitted to carry out learning activities at their work

place.
• On-the-job training aims at realizing intended learning outcomes.
Integration of learning and working is expected to lead to a better transfer of
knowledge and skills to the actual job performance. In addition, it is expected
that new employees will be ‘settled in’ faster. Further, if employees were
trained on the job, the costs which would have to be made if individuals were
trained outside the company would be saved and the employees could remain,
to a smaller extent, productive. Based on these advantages, it is assumed that
on-the-job training leads to more cost-effective training efforts.
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Job aids

In addition to interacting with people and on-the-job training, individuals may
benefit from job aids during complex task performance. A job aid is a collection
of several kinds of conceptual or procedural information which supports work.
People turn to a job aid at the moment they need it. According to Rossett and
Gautier-Downes (1991), job aids may have major advantages for individuals,
such as:
• they are available at the moment individuals feel a need for it which gives

them permission to forget, especially when performance depends on a large
body of (frequently changing) information and procedures;

• they make sure that an individual knows how to do a task, especially in
cases of very complex, critical, infrequently performed activities;

• they prompt individuals through difficult processes and decisions.
Rossett and Gautier-Downes distinguish between three forms of job aids: (a)
informational job aids, containing conceptual information (e.g. a glossary of
terms); (b) procedural job aids, containing procedural information based on
algorithms, making clear what sequence of actions one should follow to obtain
certain results; and (c) coaching or decision aids, offering procedural
information based on heuristics, providing useful lists of activities, leaving open
the possibility that the sequence of tasks may vary and that items may be added
or omitted. Job aids may have different formats, such as: lists of steps; work
sheets; decision tables; flow charts; checklists; or a combination of some of these
formats. Also handbooks can be seen as job aids (Harmon, 1987).
A disadvantage of many job aids is that they are passive in providing support.
When users do not understand a component, they need to look for the
explanation in other sources (Carr, 1989). The use of handbooks has the
disadvantage that they are usually too complex and that it often requires too
much time to learn how to handle them efficiently (Carr, 1989; Gery, 1991;
Harmon 1987). Because of these limitations and the potential of information and
communication technology, more active job aids are being developed, called
on-line help systems or reference systems (Carr, 1989; Gery, 1991; Rossett, 1996;
Stevens & Stevens, 1995). Help systems are usually embedded in computer
software. For instance, in case one needs support in using a word processor, one
can access the help system to find the relevant information related to the
problem. Although this kind of support is still rather passive, it responds to the
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needs of its users (Carr, 1989). Through the years more intelligent job aids, such
as expert systems, have been developed. An expert system serves as an
intelligent adviser (Lippert, 1989; Rossett, 1996). For instance, when a medical
student does not know what the best treatment will be in order to cure a
patient, an expert system may support this student. It will ask a series of
questions in order to diagnose the illness. Based on the answers and rules
stored in the expert system, the system will recommend a treatment.

2.2.2  Integrating support: EPSSs

Computer-based technologies have not only influenced the domain of job aids.
They have also impacted other types of external support distinguished in the
previous section: communication and training. Communication between people
over long distances (varying from people in the same hallway to people on the
other side of the world) has been growing enormously over the last ten years.
Making a phone call used to be the major way of communicating with other
people over a distance without delay (synchronously). Today’s computer
technologies make text-conferencing, audio-conferencing and even video-
conferencing possible. With respect to asynchronous communication (with a
certain amount of delay between action and reaction) people used to write
letters or send faxes. Again, due to new technologies people have additional
means (such as electronic mail and news groups) for asynchronous
communication.
As a consequence of the new technologies, innovative training facilities have
been developed. The applications go by many names, such as computer-based
training or computer-assisted instruction. Gery (1987, p. 214) defines computer-
based training (CBT) as “an interactive learning experience between a learner
and a computer in which the computer provides the majority of the stimulus,
the learner must respond, and the computer analyzes the response and
provides feedback to the learner.” Many different types of CBT applications
exist: drill and practice exercises, tutorials, and simulations, to name a few.
More recent applications may incorporate audio and video.

Today's computer and networking facilities can provide the three forms of
performance support (job aids, communication aids, and training), and can
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even integrate them. Instead of separately providing different ways of support
to individuals, an electronic performance support system (EPSS) provides
integrated information, advice and learning opportunities to improve user
performance (Gery, 1991; Raybould, 1995). EPSSs are given many names, such
as performance support tools (Carr, 1992), (integrated) performance support
systems (Geber, 1991), knowledge support systems (Horn, 1989), embedded
performance support systems (McGraw, 1995). But regardless of terminology
used, they all refer to a support system developed from the performers’
perspective.
In defining the concept of EPSS, the question arises as to whether or not the
minimal configuration of an EPSS should include all support aspects. In this
respect, Stevens and Stevens (1995, p. 238) propose a flexible definition of EPSS:
“A computer-based tool designed to support access to job or task information
by providing any or all of the following: training, reference information and
expert advice, on demand as needed by the worker.” Raybould (1995) points
out that not all performance support components have to be electronic: an EPSS
can make people aware of various kinds of non-electric support by making a
clear reference to it. Collis and Verwijs (1995) extend the definition to the
support of cooperative work. They categorize various kinds of computer
support in the term ‘hybrid EPSS’, which according to Collis and Verwijs (1995,
p. 9) is “an electronic system, through which, via a common front-end, the user
can interact with the system to obtain various types of local or distributed help
and resources for individual or group-oriented activities related to learning,
problem oriented thinking, and collaboration.” In this latter definition, the
interaction with other people is given more attention. Also Carr (1992) argues
that various forms of telecommunication will increasingly have their influence
on the effectiveness of performance support systems.
Based on these considerations, the definition of EPSS, to be used in this study,
has been adapted somewhat. An electronic performance support system will be
defined as follows:

An EPSS is a computer-based system which provides integrated support in the format

of any or all of the following: job aids (including conceptual and procedural information

and advice), communication aids and learning opportunities, in order to improve the

user performance.
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2.2.3  Advantages and disadvantages of EPSSs

Characteristic for an EPSS is that individuals can consult it on various issues
when necessary during their work (Gery, 1991). The just-in-time access to
different kinds of support leads to an extension of the employee long-term
memory and a reduction of the working load memory (Law, 1994). Employees
do not constantly need to remember all relevant aspects related to their work.
By integrating all support in a single system, users can quickly find the required
support, without being distracted. Assuming these advantages take place, the
use of an EPSS could lead to better task performance with less mistakes and
better quality outcomes (Gery, 1991). It is assumed that especially integrated job
aids and communication aids directly assist in improving the task performance.
Similar to on-the-job training, EPSSs are provided at the location where
individuals normally perform their jobs. This encourages the integration of
working and learning. EPSSs may provide explicit learning opportunities (such
as tutorials or simulations) which aim at intentional learning processes. Like on-
the-job training, the integration of these activities in the job context is supposed
to lead to better transfer of knowledge and skills to the actual task performance
and may lead to cost reduction (Gery, 1991). In addition, the use of integrated
job aids and communication aids may lead to forms of incidental learning.
These are learning processes which take place more spontaneously during the
interaction with materials and individuals in the performance environment.
Wagner and Sternberg (1986) indicate that incidental learning usually leads to
tacit knowledge which is essential for successful task performance.
Although literature provides these rather firm statements about the effects of
EPSSs in practice, only few empirical results are available. Bastiaens, Nijhof,
Streumer and Abma (1997a, 1997b) found that the reduction in training time
and costs appeared to be the most significant effect of EPSSs for insurance
companies and telephone operators. Based on a review and classification of
articles on EPSS, Hudzina, Rowley and Wager (1996) came to the conclusion
that the majority of articles are conceptual and case-based in nature. According
to them this is typical for a developing field.

Nevertheless, performance improvement and more efficient learning processes
are promises of EPSSs which make them attractive to many organizations,
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especially in an era in which knowledge, as an economic factor, becomes more
crucial in the competition between organizations. Individuals who work in
these organizations (sometimes even referred to as ‘knowledge workers’)
should continuously acquire knowledge and apply it in their jobs in order to
improve and innovate work processes, products or services. The distinction
between working and learning is becoming less clear for them. According to
Kessels (1996) knowledge workers should work in a positive learning climate in
which they are encouraged to work together and are equipped with various
kinds of support. EPSSs could fit into this latter characteristic of the ideal work
environment of knowledge workers. According to Raybould (1995) the use of
computer support systems could even lead to organizational learning, which is
another concept that gains increasing attention of contemporary organizations.
When individuals apply their knowledge during task performance, they can
end up with new knowledge with respect to the task. The newly acquired
knowledge can be turned into explicit information (for instance descriptions of
concrete techniques or instruments). This new information can be made
available to the whole organization, so others can make use of it as well. In the
end organizational learning takes place.

In addition to these assumed advantages, some criticism may also be found in
literature. Firstly, the potential supportive role of EPSSs should be carefully
judged. For instance, when successful performance depends on habitual,
automatic, flexible and seamless performance (for instance, in surgery) the use
of EPSSs may be less appropriate. Secondly, as the consultation of an EPSS is
usually largely self-directed, certain capacities of the individuals who use the
EPSS are required: they need to know what they do not know; value a high
degree of control; be able to evaluate the quality of the information, to name
just a few characteristics. Not every individual possesses these cognitive as well
as affective characteristics. Moreover, Clark (1992) suggests that in many
dynamic work environments, individuals do not have the time to look for
information in the job aids or learn from the CBT component of an EPSS. Also,
people who lack computer experience can have problems using computer
support systems. Developers of EPSSs and organizations which consider using
EPSSs should take these potential problems into account.
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2.3 Overview of available computer support systems for
curriculum development

Since the early 1990s, the concept of an EPSS has also been applied to the field
of curriculum development. Here, it is the performance of the curriculum
developer which is computer supported. This section provides some
dimensions which can be used in describing computer support systems for
curriculum development and gives an overview of available systems (for an
extended overview see Nieveen, 1993a; Nieveen & Van den Akker, 1996).
Finally this section summarizes the findings and gives an overview of
potentials and disadvantages of computer support systems for curriculum
development as found in literature.

2.3.1  Dimensions of computer support systems for curriculum development

Computer support systems for curriculum development can be classified in
many ways. In the overview in the next section, various existing support
systems will be described using a framework with the following dimensions:
• curriculum levels on which the support is focused;
• curriculum development tasks supported by the system;
• type of support provided by the computer;
• intended user group of the support system.
As is discussed on paragraph 2.1.1, the term curriculum could refer to plans at
micro, meso and macro level. Support systems can differ with respect to these
levels of curriculum planning. The support can also vary with regard to
development models on which the support systems are based as well as the
development activities they actually support. Paragraph 2.1.2 considers various
development activities.
The support offered by the computer system may have different characteristics
(Gayeski, 1991; Halff, 1993; Jonassen & Wilson, 1990). The following metaphors
can be used to distinguish between support systems with respect to the amount
of user control or computer control (cf. Rosendaal & Schrijvers, 1994). The
computer support can be characterized as a toolbox containing a collection of
instruments. Users are free to apply those instruments which they need during
the development process and the results of using them depend on their
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expertise and experience. This leads to the assumption that these kind of
systems may best fit the work of professional curriculum developers who wish
a large degree of freedom. A second metaphor for computer support is a do-it-

yourself kit, containing a collection of pre-formatted parts of a product which
can be put together, accompanied by advice on using the components. In this
case user freedom is somewhat restricted by the available components.
Moreover, these kinds of support systems are based on the idea that the content
and appearance of parts of the final product can be known and provided in a
standardized way. This idea may not mesh with the practice of complex
curriculum development endeavors. A third metaphor compares the support to
a cookbook, containing a collection of guidelines prescribing how to reach a well-
defined result. This metaphor fits the advisory approach (Halff, 1993). In this
approach the computer advises the user, while the implementation of the
advice is still the responsibility of the user. As discussed in section 2.1.3, one
might question whether algorithms are available in the field of curriculum
development. However, a ‘cookbook’ based on heuristic guidelines may be
suitable in some instances. The latter point also applies to the final metaphor,
concerning an automatic washing machine. With these systems, the design task is
fully performed and controlled by the support system. The user only sets some
parameters and the machine guarantees a successful result. The user does not
need to have prior knowledge of the process, as the machine takes over almost
all tasks. This situation relates to a generative approach (Halff, 1993). That is,
the developer relies on the computer to generate the curriculum. In theory, this
approach could be extended to an even more ambitious support system, which
adapts to the user in making a distinction between novice and expert designers,
and provides a variety of content-specific design aids (Tennyson, 1993).
A support system for curriculum development may be intended for a
heterogeneous group of curriculum developers or for a more specific group.
Members of the user group will bring into play different expertise, e.g.
curriculum development expertise, subject matter expertise and project
management expertise. The members of the user group can differ in their
preferred development approach. Also, the degree of experience the developer
has with certain tasks (e.g. analysis, design and evaluation tasks) may differ.
Finally, members of the user group may differ in their amounts of computer
experience.
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2.3.2 Characteristics of available computer support systems for curriculum

development

In this section several computer support systems for curriculum development
will be described, based on the framework given in the former section (see also
Nieveen, 1993a). The following systems will be discussed: AGD, ID Expert, ID
Library, ILCE, CEDID, ECC COCOS, GAIDA, and QUEUE.

AGD

The system AGD (Atelier de Génie Didactique; French for: instructional
engineering workbench) supports the design of curriculum materials at micro
and meso level (Paquette, Aubin & Crevier, 1994). The focus is on the first part
of the instructional design process in which the learning system is defined. The
support includes ‘conceptual knowledge units’ (supporting the definition of
objects which the designer must use or produce) and ‘procedural knowledge
units’ (providing guidelines for the way designers will achieve each task to
produce the learning system). Both parts could be compared to the support of a
toolbox. The system also provides an advisory component containing ‘strategic
knowledge units’. This component is added to support coherent and efficient
use of the tools. The rules in this advisory component are being activated on
user demand (when the designer selects a validation button in the editor) or by
the system (for example, when the quantity of learning objectives exceeds a
certain threshold). The support of the advisory component could be compared
to the cookbook metaphor. AGD’s user group consists of subject-matter experts,
who are largely unaware of pedagogical concepts, procedures and principles.
Designers will typically move from one tool to others in their own way to
achieve a complete definition of a learning system. Some field tests resulted in
positive feedback with regard to the hypothesis of the designers that “it is
possible to integrate pedagogical expertise in an advisory system, to increase
the quality of instructional design” (Paquette et al., 1994, p. 56).

ID Expert

ID Expert (Instructional Development Expert) provides automated and
intelligent tools to developers of computer based instruction, to assist during
the stages of designing, developing, and delivering courseware at micro level
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(Merrill, 1993). It also intends to make the instructional design stage of the
development process more transparent to the subject matter expert. According
to its developers, the process of developing computer based instruction is
difficult for humans (the normal estimate for one hour of computer based
instruction is about 200 development hours; the developers claim that ID Expert
can bring down this ratio to 1:30). Other reasons for developing ID Expert are
that the design and development process requires difficult-to-acquire expertise,
and human designers and developers commit too many unacceptable errors
during the design and development process. All support of ID Expert is based
upon the second generation instructional theory (Merrill, Li & Jones, 1990). The
task of ID Expert is focused on integrating the work of members of a design
team. Based upon the input of instructional designers (instructional parameters,
information about learners), subject matter experts (content of instruction) and
resource editors (instructional resources, like illustrations), ID Expert selects
pre-programmed strategies which generate a framework or shell that is
appropriate for the particular instructional objective and leads to a functional
lesson. The metaphor of the automatic washing machine fits this kind of
support. ID Expert will only support the design and development of computer
based instruction concerning the cognitive domain (knowledge and skills). The
affective and psychomotor domains (physical skills) are omitted. The user
group of ID Expert consists of subject matter experts, resource editors and
instructional designers. The latter group could consist of experts as well as
novices.

ID Library

The main goal for developing ID Library (Instructional Development Library)
was to introduce designers to concepts of systematic instructional design and to
facilitate the development of sophisticated, highly interactive training courses
(Gustafson & Reeves, 1990). ID Library supports the development of courses
varying from a few days to a few weeks (micro level). At the general level the
support of ID Library contains seven functions: analyze; design; develop;
evaluate; implement; produce; and manage. The support is structured
hierarchically. Each of the seven functions of the model has been broken down
into activities. Each activity is supported by a tool. Within each function,
activity and tool, ‘sticky buttons’ are provided. When clicking with a mouse on
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such a button, a menu will appear with six support categories: what is it; why is
it done; what do you get; judging success; examples; and how to do it. This kind
of support could be compared to the support of a toolbox. Novice as well as
expert designers are seen as user group. Expert designers can use the tools
without being bothered by the background information.

ILCE

The Dutch Open University developed ILCE (Interactive Learning and Course
development Environment; currently changed version is called Mercator) to
overcome problems they have had with paper-based distance education courses
at micro level (Valcke & Vuist, 1995). First, the relevance of these courses for
individual learning processes has not been optimal. Also, the efficiency of the
design, production and delivery of printed learning materials is said to be low
and revision of these materials requires much effort. Finally, paper-based
materials are not suitable for delivery in new technological environments, like
the Internet and CD-ROM. To solve these problems, a computer system has
been developed, which supports tasks during the development, construction
and delivery of computer-based materials. The development module supports
the design team in creating an explicit course model, which consists of four
integrated components:
• content model of the domain: a semantic network (or elaborated table of

contents) dealing with themes and sub-themes from a scientific point of
view;

• support model: an indication of what kind of support devices (like,
examples, illustrations, tests, etc.) will be made available to the students
during the learning process;

• student model: an indication of what learner characteristics (e.g. future
profession, content domain, diploma line) will be taken into account, while
delivering the materials;

• learning path: a sequence of the content, which will be followed by the
students while studying the materials.

After defining the course model, the development team writes and edits the
learning materials. The construction module will support this process by
linking the components of the course model and by providing templates for the
elaboration of the learning materials. The result of working in this environment
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is a large database of structured and indexed learning materials. The support of
both the development and construction components could be compared to a
toolbox. Students will interact with the delivery module. First, the system asks
students some questions about, for example, prior knowledge about a certain
subject and study intentions. This leads to a selection profile, which facilitates
extraction from the database (only those materials that are relevant for the
student). The course can be delivered on the Internet, CD-ROM or on paper.
This kind of support could be compared to an automatic washing machine.
ILCE is useful for two different kinds of user groups. First, multi-disciplinary
design teams, consisting of domain experts, instructional designers, authors,
who can use the development and construction modules to develop courses for
a wide variety of content domains. The delivery component can be used by
students of the Dutch Open University. Based on results of some evaluative
studies, it may be concluded that the ILCE-system is appreciated by its users
and answers the flexibility and needs of the Open University faculties (Valcke &
Vuist, 1995). Dutch and English versions are available.

Other computer support systems worth mentioning

Several other computer support systems for curriculum development are worth
mentioning, as well. ECC COCOS (ECC Computer Ondersteund
Cursusontwerpsysteem; Dutch for: computer aided course development
system) offers support for most course design tasks (Rosendaal & Schrijvers,
1994). Its components are mainly intended for structuring and storing design
decisions. The intended user group consists of professional trainers and
developers of training materials in corporate settings, who either design new or
adapt old courses on a regular basis.
The core of CEDID (Computer Ergänztes Didaktisches Design; German for:
knowledge based system for computer aided instructional design) provides
support for deciding on teaching strategies. In addition, the system supports
most other instructional design tasks. According to Flechsig (1989, p. 402),
CEDID is especially useful “whenever a relatively high number of learners has
to be trained thoroughly for well-defined tasks and in a high quality
educational environment in order to acquire well defined competencies.” Both,
ECC COCOS and CEDID aim to support the whole design process.
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The support of GAIDA (Guided Approach to Instructional Design Advising)
focusses on the use of Gagné’s nine events of instruction in the context of
courseware development (Gettman, 1994).
QUEUE is a computerized project management system which supports the
maintenance of courses and the interaction of course designers with faculty in
large schools, colleges and universities (Laws & Howell, 1994).

2.3.3 Summary of the findings and potentials of computer-supported

curriculum development

The first efforts in the area of computer supported curriculum development,
described in this section, show that each system has its own characteristics.
Each group of developers of these systems brings in its educational vision and
cultural bias (organizational as well as regional). When looking at the
curriculum levels the systems aim to support, it appears that most of them
target the development of curriculum materials at micro and meso level. The
macro level of curriculum planning is not dealt with in any of the support
systems described.
With respect to the tasks the systems support, some systems support the entire
development process until a final deliverable is ready (e.g. ID Expert, ECC
COCOS). Others aim at supporting only parts of the development process. For
example, GAIDA provides support with respect to instructional events only.
All systems reviewed in this section aim at supporting technical-professional
activities, leaving socio-spolitical processes aside (see section 2.1.2 for a
description of these perspectives).
As far as the nature of support is concerned, one may conclude that most
systems could (partly) be compared to a toolbox (e.g. ID Library, parts of ILCE).
These systems help in  structuring and systematizing the development process.
GAIDA, as well as parts of AGD and CEDID provide advice to the developer
and could be compared to a cookbook. The support of ID Expert and a part of
ILCE could be compared to an automatic washing machine.
With regard to the intended user group, experienced developers can use the
systems to refresh their knowledge of important curriculum development
topics and to document their design decisions. Less experienced developers can
use the explanation options of CEDID, ECC COCOS and ID Library in order to
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learn more about curriculum development. ID Expert is especially designed for
novice developers. Users of the computer support systems should have some
computer experience. In general, individuals will not require much time to
understand how to navigate through the various systems. However, learning
how to use all options in a meaningful way, will take much more time and
depends on the user’s experience with curriculum development, its principles
and terminology.

Similar to EPSSs in general, most claims of possible advantages of computer
support systems for curriculum development are still assumptions. Few data
are available which demonstrate the effectiveness of these systems in practice.
Nevertheless, developers of various computer support systems for curriculum
development assume several advantages of providing computer support. Most
of them can be directly linked to the promises of EPSSs in general (see
paragraph 2.2.4).
Like EPSSs, it is assumed that a computer support system for curriculum
development will lead to improved task performance. It can stimulate a more
structured curriculum development approach (Gustafson & Reeves, 1990) and
encourage the internal consistency of design decisions (Flechsig, 1989; Merrill,
1993). Because various examples (e.g. parts of lesson materials, instruments) can
be stored in a computer-based library, they can be re-used or adapted to fit in
other situations later on (Gustafson & Reeves, 1990; Rosendaal & Schrijvers,
1994). Second, less experienced developers can use the support system in order
to familiarize themselves with for instance the development process within an
organization (Flechsig, 1989; Rosendaal & Schrijvers, 1994). Also, the use of a
computer support system can encourage the development of a common
language among curriculum developers in a certain user context (Flechsig, 1989;
Gustafson & Reeves, 1990). Third, with respect to the potential of organizational
learning, Flechsig (1989) argues that in cases where employees change jobs,
often much knowledge will leave with them. By making the knowledge explicit
and storing it into a computer system, it can be secured for the organization
(Flechsig, 1989).

Many developers of computer supported curriculum development systems
mention disadvantages similar to those of EPSSs. Jonassen, Wilson, Wang and
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Grabinger (1992) add that users should be alert to the possibility that a
computer support system may include inadequate assumptions. Especially in a
complex domain such as curriculum development, individuals should be aware
that procedural information and advice are usually based on heuristics instead
of scientifically confirmed algorithms.

2.4 Computer-supported curriculum development in SLO context

In the first three sections of this chapter, aspects of the concept of computer-
supported curriculum development in general were discussed. To find out
whether computer support systems are potentially appropriate applications for
the SLO setting, the findings need to be linked to this context. This section
focuses on curriculum development practices in the SLO context and provides a
connection to potentials of computer support within this context.

2.4.1  Curriculum development in SLO context

Curriculum

To gain insight into the meaning of the concept of curriculum in the SLO
context, three related aspects (levels, representations, target group; see section
2.1.1) are used. In the Netherlands, the main responsibility for the national or
macro level lies with the Ministry of Education. At this level, the SLO gives
advice and is involved in the development of attainment target documents and
examination programs. At the school or meso level, the management team of
each school is responsible for its ‘school plan’. In the past, several SLO projects
were involved at this level. These projects provide, for instance, exemplary
school plans or instruments to assist schools in developing these plans. At the
classroom or micro level, it is the responsibility of the teacher to use suitable
lesson materials. At this level, the SLO is involved in producing exemplary
teaching and learning materials. It is important to note that at none of these
levels does the SLO have a primary responsibility; the SLO mainly has a
supportive and advisory role (Boersma & Looy, 1997).
As far as the curriculum representations are concerned (see section 2.1.1), the
SLO’s primary attention is on the formal curriculum. However, information on
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the perceived, operational, experiential and attained curriculum will provide
feedback regaring the practicality and effectiveness of the formal curriculum in
practice and, in addition, descriptions of the way teachers and learners use a
curriculum in various classroom settings can illustrate the potentials of the
materials to other interested people. For these reasons, it is important for the
SLO to take into account the other curriculum representations, as well (Boersma
& Looy, 1997). The majority of the SLO curriculum development efforts aim at
diverse and wide-spread target groups and the distance between the
developers and the target group is usually great. In this respect SLO developers
perform generic curriculum development activities.

Curriculum development

The SLO organization houses three curriculum departments which bear
responsibility for developing curricular products for primary education,
secondary education and vocational and adult education. SLO developers are
professionals who develop curriculum materials for the main part of their job.
The entire group of SLO developers is very heterogeneous. They all bring into
play different types of expertise (e.g. curriculum development expertise, subject
matter expertise and project management expertise), different development
approaches and different levels of experience with certain tasks (e.g. analysis,
design and evaluation tasks).

With respect to the complex process of curriculum development, many
differences exist between the projects carried out by SLO developers. The
findings of a series of retrospective case studies on the development practices
(see also section 1.1.3), led to a general view that the development process had
only a limited degree of rationalism (Van den Akker et al., 1990). Systematic
iteration with gradual improvement of successive product versions, based on
formative evaluation in practice, and anticipation on implementation problems
was found not to be very common.
A more recent study on quality assurance within SLO development projects
confirmed the finding that the practicality and effectiveness of products were
only checked on few occasions (Dillingh & Looy, 1994a, 1994b). In yet another
internal study, Adolfse and Van Woerkum (1996) investigated the attunement
of curricular products (developed by the SLO) to classroom practice. They
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warned SLO developers for being at risk of suffering from ‘self-referencing’.
This is a form of professional dullness of hearing, resulting from limited
communication with the target groups and preference of own ideas during the
development of educational programs.

Since the beginning of the 1990s (as a reaction to the findings of the studies), the
SLO has aimed toward an approach which gives a more central role to the
clients and users of their curricular products. This approach is referred to with
the term ‘anticipatory curriculum development’ (Boersma & Looy, 1997), which
means that SLO developers take implementation aspects into account, from an
early stage. This is especially important when developing high-quality
innovative curriculum materials. Formative evaluation activities have an
important place in this approach.
Some SLO developers incidentally move towards such a more iterative
approach, in which design and evaluation activities are more interwoven with
each other. However, the findings of Dillingh and Looy (1994a, 1994b) and
Adolfse and Van Woerkum (1996) show that applying an anticipatory approach
is still rather new for many SLO developers. Developers are not yet acquainted
to integrating formative evaluation activities in their development processes.
According to Van den Akker (1992, p. 44) some plausible reasons for this could
be: a (perceived) lack of time, resources and specific expertise; but also the
conception that evaluation is a very complicated activity without a distinct
added value for the daily work. Under pressure of time and resources,
formative evaluation is one of the first steps to be omitted, also because it is
possible to realize a final product without evaluation (Flagg, 1990).

2.4.2  Potentials of computer support in SLO context

One way of introducing an anticipatory curriculum development or iterative
approach (described in the previous section) to the SLO developers was by
developing a series of paper-based manuals (see also section 1.1.3). To tackle the
problems with regard to formative evaluation, a manual on planning and
conducting formative evaluations of curriculum materials at micro level was
developed (Keursten & Nies, 1993). This manual may be considered as a job aid
which is intended to support the curriculum developers in integrating
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formative evaluation in their flow of development activities. It was assumed
that the provision of this type of support would take away possible
misconceptions about formative evaluation and would help developers in
performing suitable formative evaluation activities. However, just like many
other traditional job aids (see section 2.2.1), the manual was considered to be
too passive and the question arose whether it would be possible to design a
more ‘interactive’ or ‘intelligent’ job aid.

Against this background, the potential of computer support for SLO developers
was considered. The discussion on electronic performance support systems in
general and on computer support systems for the context of curriculum
development led to several requirements for the suitability of computer support
in a certain setting (see sections 2.2.3 and 2.3.3):
• The task which will be supported by the computer should not be entirely

dependent on automatic and seamless actions of an individual.
• Users of the support system need to be able to work independently.
• Users should have opportunities to look for support during task

performance.
• Users should have some experience in using computers.
Relating these requirements to the SLO context leads to the following picture.
As far as formative evaluation activities are concerned, asking for support while
planning or conducting a formative evaluation does not lead to major problems,
because formative evaluations do not rely on seamless actions. SLO developers
are professionals who are used to be responsible for their work and appreciate
their freedom to make their own decisions and to work independently. In SLO
projects, individuals usually have time to look for and use support and all
developers of the SLO have at least some experience in using computers. The
number of inexperienced computer users is small. These insights led to the
assumptions that the formative evaluation task and the characteristics of SLO
developers and organization fit the requirements of computer support and that
SLO developers may benefit from the potentials of computer support.

In relation to the value of formative evaluation in the anticipatory curriculum
development approach of the SLO and experiences with the SLO’s manual for
formative evaluation, the direction of improving the performance of formative
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evaluation activities of lesson materials seemed to be a promising initial step as
far as a computer support system for the SLO context was concerned. Both
other potentials (enhancing individual and organizational learning processes)
were considered to be interesting to explore later on. The initial target group
comprised developers of the Department of Primary Education and the
Department of Secondary Education. The Department of Vocational and Adult
Education was left out. This decision was mainly made because the first two
departments aim at material development for general subjects for children and
youngsters, whereas the latter department aims at developing materials for
other (often more specific) purposes (for instance, functional training) and/or
other target groups (adults).
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Development research

he main aim of the CASCADE study was to develop a computer-based

system which supports SLO curriculum developers in optimizing the

effectiveness of their formative curriculum evaluation efforts, within a

framework of a more comprehensive model of curriculum development. To

reach this aim, a development research approach was chosen.

In section 3.1, the general concept of development research is discussed and its

specific application in the CASCADE study is described. A prototyping stage as

well as an assessment stage were planned. The research designs of both stages

are presented in sections 3.2 and 3.3.

3.1 Development research in the CASCADE study

3.1.1  Focus of development research

Development research is performed in order to optimize and gain a sound basis
for development activities and may be characterized by two purposes (Van den
Akker & Plomp, 1993):
• development of prototypical products;
• generating methodological directions for the development of such

products.

T
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Both purposes are reflected in the two types of development research
distinguished by Richey and Nelson (1996). Type one development research
projects start with the notion that, in order to stimulate curriculum innovations,
it is necessary to develop empirically based and tested educational
interventions. This type is oriented towards developing concrete lesson
materials or programs in a disciplined way. It results in lessons learned from
developing specific products and analyzing the conditions that facilitate their
use. At the Department of Curriculum within the Faculty of Educational Science
and Technology (University of Twente) several such research projects have
been undertaken. For instance, the studies of Voogt (1993) and Keursten (1994)
in the field of courseware development and of Van den Berg (1996) and Roes
(1997) both in the field of inservice education programs, focused on the design
and evaluation of concrete learner and teacher materials.
A second type of development research refers to studies which analyze (parts
of) the development processes of previously constructed lesson materials. These
studies result in description or prescription of effective processes. Examples of
this category are the retrospective case studies on the development practices of
SLO projects (mentioned in section 1.1.3) carried out by Van den Akker et al.
(1990) and a study which is currently undertaken by Visscher (1997) on design
processes in the context of training and education.

As far as the primary focus of the CASCADE development research project is
concerned, it shows similarities to type one development research as is
discussed by Richey and Nelson (1996); the CASCADE study also aimed at
product development. However, the type of product is different from Richey
and Nelson’s description. The study aimed at the development of a computer-
based system intended to support SLO developers who, in turn, develop lesson
materials. In order to give the CASCADE study a place in the domain of
development research, the framework which was proposed by Richey and
Nelson has been extended (see table 3.1). With regard to this framework, the
study may be categorized as type 1b.

To ensure inclusion of ‘state-of-the-art knowledge’ about the curriculum
development processes, the design of CASCADE was based (among others) on
syntheses of type 2a studies as well as lessons learned in type 1a studies. In
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addition, evaluation of the support system with SLO developers led to insights
in the practicality and effectiveness of those recommendations which were
found in type 1a and type 2a studies. Further, the development process of the
computer support system was based on meta-analysis of development
processes of other computer-based systems (type 2b). Contributions to
development methodologies for lesson materials as well as computer support
systems were considered to be secondary aims of the CASCADE study.

Table 3.1: Type of development research in the CASCADE study

Type a b

1 Main focus
Development of and research on concrete lesson
materials

Main results
Lessons learned about characteristics of:
• components of high quality lesson materials
• development process of lesson materials

Main focus
Development of and research on specific
products which support (curriculum)
developers

Main results
Lessons learned about characteristics of:
• components of high quality support   
     materials
• development process of support
     materials

2 Main focus
Study of (parts of) development processes of
lesson materials performed in other projects

Main results
Description or prescription of effective processes
(to facilitate curriculum developers and type 1a
researchers)

Main focus
Study of (parts of) development processes
of support systems performed in other
projects

Main results
Description or prescription of effective
processes (to facilitate developers of
(computer) support systems and type 1b
researchers)

Note:   = Primary focus of CASCADE study

Development research of type 1a and type 1b have in common that they both
concentrate on product development. These studies form a blend of
development as well as research, including activities such as (cf. Van den Akker
et al., 1996; Richey & Nelson, 1996; Walker & Bresler, 1993):
• Front-end analysis (including problem and context analysis) in order to

describe the starting situation.



40 Chapter 3

• Prototype development, including the following activities:
- analysis of ‘state-of-the-art knowledge’ which is made explicit in a

(growing) conceptual framework and included in the prototypes;
- design of prototypes;
- formative evaluation of prototypes.

• Summative evaluation of the final product when it is implemented in
practice.

• Reflection on the development methodology.
Development and research activities which are carried out during type 1a and
1b development research should be carefully planned, conducted, and
documented. According to Walker and Bresler (1993), this disciplined way of
working distinguishes development research from more ‘informal’
development projects. Similar to most evaluation research, the knowledge
which is generated during type 1a and 1b development research tends to be
mainly context and product specific, even though the implications for similar
situations may prove useful.

3.1.2  Aim and requirements of CASCADE

As previously stated, the main aim of the CASCADE study was to develop a
computer support system which assists curriculum developers in optimizing the

effectiveness of their formative curriculum evaluation efforts. In order to develop
an effective support system, it is presumed to be equally important to develop a
system which is valid and practical, as both latter requirements may be seen as
prerequisites for an effective system. The requirements of validity, practicality
and effectiveness are brought together in the notion of quality. In other words,

CASCADE should meet the following requirements in order to be categorized as
being a high-quality support system:
• Validity: CASCADE should include ‘state-of-the-art knowledge’ and should

be internally consistent.
• Practicality: CASCADE should meet the needs, wishes and contextual

constraints of the members of the target group (in this case, SLO curriculum
developers who develop concrete lesson materials for general education).

• Effectiveness: CASCADE should impact the formative evaluation efforts of
the SLO developers.
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In order to make the development process of a software product more
transparent, De Hoog, De Jong and De Vries (1994) suggest decomposition of
the software product into several key components which may be built
separately. When taking a closer look at the CASCADE system, it may be
decomposed into three key components which required major attention during
the development process. The first component is the content of the system,
referring to the conceptualization of the formative evaluation of lesson
materials. The support included in the system in order to assist the curriculum
developers in performing a formative evaluation is viewed as the second key
component of CASCADE. The third key component is the user interface which
should assure that the support is accessible for its users. Each of these
components may contribute to or obstruct the overall effectiveness of the
support system. Therefore, the three quality aspects (validity, practicality and
effectiveness) are considered to be requirements for each key component of

CASCADE (content, support and user interface). In addition, the whole system
should show coherence between its key components.

3.1.3  Meeting the aim and requirements

A development research project may start with a front-end analysis in order to
obtain a clear picture of the starting situation and the main purpose of the
project. The CASCADE study started with the idea that a computer support
system for formative curriculum development may be worthwhile for
curriculum developers of the SLO. The roots for this thinking were explained in
chapter 1. As is described in section 1.1.2, a preliminary study was carried out
in order to further explore these first ideas (Nieveen, 1993a; Nieveen et al.,
1993). Additional information was gathered in order to gain deeper
understanding of computer-supported curriculum development and to link this
notion to the SLO context (see chapter 2).
This front-end analysis resulted in rather abstract and dispersed ideas about
computer support in the field of curriculum development (see also section 5.2).
It appeared to be difficult for both the developer of CASCADE and the target
group to provide detailed specifications for the system in this early stage of the
project. Not only were the type(s) of support largely unknown, it was also
difficult to decide which aspects of formative evaluation should be included in
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the support system and which characteristics the user interface should have. In
such cases, several authors (such as Goodrum, Dorsey & Schwen, 1993;
Shneiderman, 1992; Tessmer, 1994) recommend allowing the specifications to
evolve using a prototyping approach. In addition, Witt and Wager (1994)
concluded, based on the comparison of several projects, that the utilization of a
prototyping approach is common in EPSS development projects. Following
these suggestions, it was decided that two development research stages were
needed. One stage would concentrate on the development of CASCADE. During
this stage (called the prototyping stage), the validity and practicality of the
content, support and user interface of the system would receive significant
attention. The other stage (called the assessment stage), would focus on the
practicality and effectiveness of CASCADE for a larger group of curriculum
developers. In the remainder of this chapter the research design of the
prototyping and assessment stages are discussed.

3.2 Research design of the prototyping stage

3.2.1  Research question and prototyping approach

As is explained in the former section, the prototyping stage was guided by the
following question:
What are characteristics of a valid and practical computer support system for formative

curriculum evaluation activities, within a framework of generic curriculum

development of the SLO context?

The prototyping approach may enable the process of discovering the
specifications and their adequacy. This approach could be characterized by an
extensive use of prototypes, a high degree of iteration, as well as participation
of the target group. These aspects will be elaborated in this section.

Extensive use of prototypes

According to Smith (1991, p. 42), a prototype is a “preliminary version or a
model of all or a part of a system before full commitment is made to develop
it.” In this definition, the term ‘develop’ refers to the construction of the final
product. Prototypes are all products which are designed before the final
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product will be constructed and fully implemented in practice. According to
Smith (1991), prototypes may be used in two ways. On the one hand, a
prototype may be continually refined (based on reflections of developers on the
prototype and formative evaluation results) and evolve towards a final
deliverable. Smith refers to this approach with the term evolutionary

prototyping. On the other hand, developers may design throw-away prototypes.
These prototypes clarify possible consequences of specific design ideas. After
being evaluated, a throw-away prototype will be discarded and its evaluation
results may be taken into account in a next version.
In software engineering, a variety of prototypes exist, such as: scenarios, paper-
based prototypes, working (or computer-based) prototypes, and final
deliverables. A scenario is a “fairly open-ended narrative description of typical
and critical situations that prospective users participate in, and which the
design work may transform” (Carroll, 1994, p. 65). Scenarios may be used to
make the tentative design specifications more concrete. This makes it easier to
communicate the potentials of a system with the target group about. With
respect to paper-based prototypes, Rettig (1994) argues that the value of these
prototypes is often underestimated: “I see this [paper-based prototype] as a
wonderfully simple and effective tool that has somehow failed to come into
general use in the software community” (p. 22). One way to create a paper-
based prototype is to make a pile of papers representing all screens which may
appear during the use of the system. Users may ‘walk through’ the screens to
get an idea of the intentions of the computer system. Paper-based prototypes
focus the attention of the user more on content and overall structure than on
appearance (Rettig, 1994). Further, a working (or computer-based) prototype may
help in making the design considerations even more concrete, as these
prototypes may be actually used by members of the target group. A working
prototype need not be completed or operable on the target hardware/software
platform (Monk, Wright, Haber & Davenport, 1993). Finally, after the
computer-based prototype is tested and revised (several times), and all
stakeholders are satisfied with the program, a final deliverable may be
developed. In the case of an evolutionary prototyping approach, the final
deliverable is another subsequent version of the working prototype. However,
this is not always possible. For instance, if the hardware used for prototyping
purposes and the hardware used by the target group are incompatible, then the
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final version of the working prototype will be ‘thrown away’ and a new
program will have to be developed based on the last prototype. In the final
deliverable, the entire system is complete and operates as an integrated whole
on the target hardware.

High degree of iteration

Compared to the provision of abstract specifications, the use of a series of
concrete prototypes may provide a better foundation for identifying the
requirements of the support system in interaction with members of the target
group, experts, and other interested groups. Formative evaluation of
prototypes is a crucial part of each prototyping process. It gives participants of
the evaluation as well as the developer of the prototype insight in the potentials
of the support system and its desired characteristics. Results of the formative
evaluation may lead to revision of the prototype and adaptation of the
specifications which underlie the support system. In this way, each prototyping
cycle represents the evolution of intentions of the system. Based on several such
cycles, the computer system may evolve towards a high-quality final
deliverable.
Especially in development projects which aim at innovative and complex
products, with few experiences from which to draw, a prototyping approach
appears to be appropriate. According to Tripp and Bichelmeyer (1990), in these
situations “little formal research is needed to begin a project, and much
information can be gathered from research conducted as learners [or users, in
case of the CASCADE study] use the prototype” (p. 40). According to Moonen
(1996, p. 189), the prototyping approach may even cause a shift in the
development activities, where “less emphasis is given to the writing of the
specifications [at the beginning of a project] and more emphasis is given to the
direct visualization on a screen of (parts of) the projected product, eventually
ending in ‘visual’ specifications as a starting point for the next phase of the
development process.”
To stimulate an iterative approach, De Hoog et al. (1994) propose a
methodology which should facilitate nonlinear development. As was explained
earlier on in this chapter (section 3.1.2), they suggest decomposition of the
product into several components which may be built separately. Developing
the components of a product is called ‘local development’, whereas the care
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about the whole product is called ‘global development’. According to this
methodology, the key components of the product will be developed in an
incremental way. Each subsequent version of the component should show an
improvement compared to the former state and should reflect the quality
requirements of that particular component (as far as they are explicit). In
addition, each version of the component should be consistent with the other
components which are under development at the same time. Different
components may be in different states of development.
Another important characteristic of iterative development approaches is the
notion of ‘think big, but start small’. By first trying to develop a small part of
the final system, one keeps the development process manageable and one can
learn from failures and apply successes when developing the next parts. With
respect to EPSS development, Gery (1991, p. 208) warns developers as follows:
“Some of the biggest failures I have seen result from the developing team biting
off more than it can chew, while it is simultaneously learning how to develop
EPSS and creating the initial EPSS infrastructure.”

Participation of user group

When applying a prototyping approach, the participation of members of the
target group is of paramount importance. Monk et al. (1993, p. 5) stress that
“involving users in design does not mean having endless meetings where some
abstract specifications are discussed with union representatives or
management. ... [It] requires access to people typical of those who will actually
use the system, not their representatives or management.” Goodrum et al.
(1993) agree with this by pointing out that “as collaborators their [the
participants’] responsibilities extend beyond their traditional role where one
might interview them about their needs, have them sign-off on a list of
specifications, or have them test the product after it has been designed and
developed” (p. 14). More user involvement may lead to (cf. Moonen, 1996;
Shneiderman, 1992):
• more accurate information about the tasks which will be supported;
• more intensive discussions about the requirements of the system;
• better opportunities to negotiate and justify design ideas;
• increase of user commitment and ownership of the final deliverable;
• stimulation of the professional development of the participants;
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• changes in the work environment of the participants.
In addition, developers have a strong tendency to ‘design for themselves’ (cf.
Monk et al., 1993). Because developers of a support system may have different
backgrounds than those of the target group and have a logical understanding of
the overall support system, this may lead to problems. A user-centered
approach with involvement of end users during the development process may
prevent developers of a support system from being naive at this point.

3.2.2  Prototyping approach in the CASCADE study

Although it was decided that the characteristics of CASCADE should grow
during the development of several prototypes, the number and nature of these
prototypes remained unknown. The focus and format of each prototype
depended on the results of informal and formal activities carried out with
respect to its former version. Informal activities during the development
process included discussions with various ‘critical friends’ (mostly experts in
the field of curriculum development, but also other interested persons) and
reflection by the developer. More formal activities included literature review on
various aspects of CASCADE (such as formative evaluation and user interface
design) and a formative evaluation of each prototype.
This section describes the prototyping stage of the study as it has unfolded.
During the study, five subsequent prototypes have been developed:
• preliminary computer-based prototype;
• paper-based prototype;
• first computer-based prototype;
• second computer-based prototype; and
• final version.
Because the final deliverable of CASCADE still needs to be considered as a
prototype, it is referred to with the term ‘final version’. The first four prototypes
and their formative evaluation activities concerned the validity and practicality
of the key components of the system (content, support and user interface),
whereas the major attention of the evaluation of the final version was on its
practicality and effectiveness. The remainder of this section will concentrate on
the first four prototypes. The considerations with respect to the assessment of
the final version will be discussed in section 3.3.
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In order to design the computer-based prototypes of CASCADE, an Apple
Macintosh-based prototyping tool called ‘HyperCard’ (together with its
programming language, ‘HyperTalk’) was used. The preliminary computer-
based prototype was a throw-away prototype. This prototype was designed in
order to get some feeling for the notion of computer-based support. Based on
the formative evaluation results, the decision was made to develop a paper-
based prototype first, in order to illustrate the potentials of computer-support
without the need to put much effort into actually programming the support
system. After its formative evaluation, the paper-based prototype was
discarded and a first computer-based prototype was constructed, based on the
design ideas collected. Based on the promising results of the formative
evaluation of the first computer-based prototype, the decision was made to
continue building on it until the second computer-based prototype was ready.
Based on the formative evaluation results of the latter prototype, it was decided
to rebuild the prototype within the Delphi programming environment in order
to obtain a final version which would be compatible to the Windows-platform
used in the SLO. A full description of the prototypes and accompanying
formative evaluation efforts is presented in chapter 5.

During the formative evaluation of the prototypes, two main types of
respondents participated: users and experts. To give a central role to the
members of the target group during the discussion about the growing ideas and
prototypes, a user group was recruited. The group consisted of five SLO
developers from the target group (after the first computer-based prototype one
user left the group because of other priorities). The persons in the group
differed with regard to the following aspects:
• department of the SLO in which they work: two (later one) develop(s)

materials for primary education; three for secondary education;
• experience with formative evaluation: two had relatively much experience;

three (later two) had relatively little experience;
• experience with HyperCard-like applications: two had relatively much

experience; three (later two) had relatively little experience.
In addition to the user group, various experts reviewed the prototypes. The
experts who participated in the formative evaluation of the user interface of the
first computer-based prototype are scholars in the field of interface design. All
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other experts were selected based on their expertise in the field of curriculum
development and, more specifically, formative evaluation.

Although each prototype forms an integrated whole of the key components,
each individual prototype had its own central focus. The primary attention of
each prototype is illustrated in table 3.2.

Table 3.2: Focus of design and formative evaluation of the prototypes

prelim.
comp.-
based

paper-based first computer-
based

second computer-
based

users
(n=5)

experts
(n=3)

users
(n=5)

experts
(n=2)

users
(n=4)

experts
(n=6)

users
(n=4)

validity content expert
appraisal

support expert
appraisal

interface expert
appraisal

practica-
lity

content co.-
eval.

co.-
eval.

support co.-
eval.

walk-
through

co.-
eval.

expert
appraisal

co.-
eval.

interface co.-
eval.

walk-
through

expert
appraisal

co.-
eval.

co.-
eval.

effec-
tiveness

entire
system

Note: prelim. comp.-based = preliminary computer-based prototype
co.-eval. = cooperative evaluation

                   = primary attention of prototype and formative evaluation

As is illustrated in table 3.2, three major formative evaluation approaches were
chosen: cooperative evaluation, walkthrough and expert appraisal. The first
two approaches reflect the importance of the role of the user during the
development process. Both approaches encourage users to work with a



Development research 49

prototype. Not only does this give members of the user group the opportunity
to judge the practicality of the various prototypes and provide suggestions for
improvement, it also leads to empirical information on the actual practicality of
the prototype. The expert appraisal was chosen in order to gather comments on
the validity of various prototypes and, in some cases, to ask experts about the
practicality of certain key components of the prototype. The three evaluation
approaches are described below.

The first approach, cooperative evaluation, was chosen to gain insight into the
practicality of the preliminary, first and second computer-based prototype and
to generate revision ideas for improving the practicality. Monk et al. (1993)
explain that by using this method users (one-by-one) work through a set of
tasks with the system. The tasks must be representative of the work that the
product will support. The tasks are selected by the designer of the prototype
because free use of the prototype is often not possible with a partial product.
While the users work with the prototype, they are encouraged to work aloud
(explain to the designer what they are doing) and to ask questions about aspects
which are not clear (cf. Dumas & Redish, 1994; Van der Geest, 1991). The
designer of the prototype may also ask the users questions and looks for
unexpected behavior and comments from the user. Because this evaluation
method is focused on prototypical products, it may be possible that users will
encounter some (major) problems during their task performance (for instance
because of bugs). If this happens, the designer of the product will assist the user
in order to prevent any major delays. The need for this type of cooperation
provides an indication that revision decisions may be required.
During the cooperative evaluation of CASCADE, all problems and comments on
the prototype were audio-taped and transcribed afterwards. Based on review of
these raw data revision decisions for a next prototype of the support system
were generated. The key component ‘content’ was not yet very elaborated in
the preliminary computer-based prototype. Therefore, the content of CASCADE

was not taken into account during the cooperative evaluation of this prototype.
During the cooperative evaluation of the first and second computer-based
prototype, the practicality of all key components of CASCADE was taken into
consideration.
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The practicality of the support and user interface of the paper-based prototype
was determined by a walkthrough. During a walkthrough, members of the user
group go from one paper screen to the other while the designer of the prototype
takes the role of the computer. For instance, when a user ‘pushes’ a button to go
to another screen, the designer shows the user this screen (which is another
paper on the pile).
To guide the user’s movements through the paper-based prototype of

CASCADE, the prototype was presented to the user in a format which is
comparable to the scenarios which are discussed in section 3.2.1 (cf. Carroll,
1994). Each scenario started with a short story about a fictious person who uses
the prototype for a specific purpose, followed by a series of screens which
should give the participants an idea of the events that happened when this
fictious person consulted the system. Based on the scenario, members of the
user group ‘walked through’ the prototype. They were asked to work aloud,
which made it possible to gain insight into their problems and comments
concerning the support and user interface. During a debriefing, a checklist was
used to assure that all questions concerning the paper-based prototype were
answered by all users. All problems and comments were audio-taped and
transcribed. Based on interpretation of the raw data, revision decisions were
generated.

Finally, various experts judged the validity and in some cases the practicality of
the key components of the prototypes during expert appraisals. In the case of an
evaluation of a user interface (see the first computer-based prototype), Nielsen
and Molich (1990) advise asking experts to examine the user interface and look
for problems that violate some of the general principles (heuristics) of good
interface design. Dumas and Redish (1994) call this type of expert review
‘heuristic evaluation’.
Preceding the review of CASCADE, the purpose of the support system was
explained to the user interface experts. Subsequently, the experts were asked to
perform predetermined tasks with the system (comparable to the cooperative
evaluation with the members of the user group) in order to get a feeling for the
support system. Then the experts were invited to review the user interface in
light of a checklist with user interface guidelines. The expert appraisal sessions
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were audio-taped and the raw data were transcribed and interpreted; based on
those results, the user interface of CASCADE was changed.
Three experts in the field of curriculum development and formative curriculum
evaluation reviewed the validity of the content of the paper-based prototype.
They were asked to write their comments on the outline of the content. In a
face-to-face meeting the reactions were discussed. Six experts (with expertise in
the same field) judged the validity and practicality of the support of the second
computer-based prototype. Again, the experts were asked to write their
comments on a print-out of the support screens of the prototype. In both
situations, the comments were interpreted and used as grounds for the
generation of revision decisions.

3.3 Research design of the assessment stage

The prototyping stage was followed by the assessment stage. In this section, the
research questions and general research approach of the latter stage are
discussed. A more detailed research design is presented in chapter 6.

3.3.1  Research question and assessment approach

During the prototyping stage, the focus of the design and formative evaluation
activities was on improving the validity and practicality of CASCADE and
resulted in a final version. Based on the results of the prototyping stage, it was
assumed that the content, support and user interface of the system were valid.
The support system was regarded to be practical, as well. However, this
judgment was based on expert appraisals and formative evaluations with the
small user group under rather artificial circumstances. To gain further insights
into the practicality of the system, it was considered to be important to do an
evaluation with a wider group of developers within a more realistic setting. In
addition, the developer’s interest was growing to get some first indications of
the effectiveness of CASCADE. These considerations led to the following main
question of the assessment stage:
What is the practicality and effectiveness of the final version of CASCADE in the SLO

practice?
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In addition to finding answers to this question, it was expected that the
evaluation would reveal problems and comments with respect to the use of

CASCADE in actual SLO practice and suggestions for further improvement.
However, it must be noted that another revision cycle was not planned within
the temporal limitations of the study. Therefore, this evaluation stage was
decided to be the final assessment stage for this study. Nevertheless, the
activities of the assessment stage were performed in view of further
improvement of CASCADE, instead of a summative or impact evaluation.

A summative evaluation was not considered to be applicable at this stage of the
development research project, as only an initial step could be taken in the
direction of implementing CASCADE in the SLO context. According to Rossi
and Freeman (1993, p. 218) interventions should be evaluated for impact “only
when they have been in place long enough to have ironed out implementation
problems.” Especially in the case of an innovative product, one may expect
directions for improvement when implementing the product in practice. In
addition, because it always takes some time and effort to get acquainted to a
new product before it may be supportive during task performance, the
implementation of a new product may cause an implementation dip in the first
instance. Measuring impact would occur too early in those situations.
Further, impact evaluations often have a pre-test post-test design with a control
group, where data collecting is usually limited to quantitative data. Although
these designs have important roles to play in certain types of evaluation
activities, Patton (1990, p. 105) poses that “pure pre-post outcomes evaluation is
the ‘black box’ approach to evaluation.” As far as the assessment of CASCADE is
concerned, the importance of keeping track of what was going on during the
first steps of implementing the system in the SLO context was regarded as most
significant, as this could provide insight into problems which might occur
during the actual use of CASCADE.
A randomized experiment with a control group was not considered to be an
option within the SLO context, because in the opinion of the SLO staff,
everyone who was willing to participate and invest time and effort in the study
should have the chance to use CASCADE. This lack of a control condition leads
to the following problem: “Resulting impact estimates will not be credible
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because of the possibilities for bias resulting from various confounding effects
such as maturation and secular changes” (Rossi & Freeman, 1993, p. 249).
Based on these considerations, a more naturalistic design was chosen in order to
assess the practicality and effectiveness of CASCADE in the SLO practice.

3.3.2  Assessment approach in the CASCADE study

As was discussed in the former section, it was decided that the assessment stage
would focus on the practicality and effectiveness of the final version of the

CASCADE. It is important to note that the effectiveness of each key component
of the system (content, support, user interface) was not studied separately. For
instance, the effectiveness of separate formative evaluation approaches,
presented in CASCADE, was not questioned in this assessment stage. As far as
the effectiveness of the entire system is concerned, three potentials of computer-
supported curriculum development were discussed, in chapter 2:
• improved task performance;
• more efficient learning process at the workplace;
• improved organizational learning.
In accordance with the main aim of the CASCADE study, the focus of the
assessment stage was on finding indications of the effects with respect to the

task performance. Whether the use of the system leads to individual learning
processes and/or impacts organizational learning was not explicitly
investigated.

The performance of a complete formative evaluation is a complex activity,
consisting of many tasks which are different with every project. For this reason,
the decision was made to start the assessment stage with a focus on just one
aspect: the preparation stage of a formative evaluation. This led to the following
sub-question:
What is the practicality and effectiveness of CASCADE during the preparation of a

formative evaluation within the SLO practice?

In order to reach a wider group of SLO developers (n=17), a workshop was
organized for SLO developers with a main focus on learning to prepare a
formative evaluation plan with CASCADE. A more detailed design of the
workshop is presented in chapter 6, section 6.1.
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To study the practicality and effectiveness of CASCADE in real practice, a
number of try-outs were planned, which would focus on answering the
following sub-question:
What is the practicality and effectiveness of CASCADE during the performance of

formative evaluation activities within the SLO practice?

Compared to the preparation stage of a formative evaluation, carrying out an
entire formative evaluation cycle requires more time and is more complex to
follow. Therefore, the try-outs were limited to four participants. More details on
the design could be found in section 6.2.
The primary attention of the two sub-studies of the assessment stage are
summarized in table 3.3.

Table 3.3: Focus of assessment stage

final version

Workshop
(n=17)

Try-out
(n=4)

validity content

support

interface

practicality content

support

interface

effectiveness entire
system

Note:   = primary attention of assessment of final version
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Chapter 4

Characteristics of CASCADE

he application of a prototyping approach to the CASCADE study

contributed to gaining insight in the attributes of a computer support

system for formative curriculum development. The final version of

CASCADE is based on five iterative design and formative evaluation stages (the

‘evolution process’ is presented in chapter 5).

Chapter 4 gives an overview of the conceptual framework and characteristics of

the final version of CASCADE. The overview focuses on the key components of

CASCADE: content (section 4.1), support (section 4.2) and user interface

(section 4.3).

4.1 Content of CASCADE

During the prototyping stage of CASCADE, much emphasis was placed on the
development of a valid and practical conceptual framework for formative
evaluation. This section provides the results of these efforts (for a more
extended overview of the decision making process, please refer to chapter 5).
The conceptual framework starts with several important notions related to
formative evaluation (section 4.1.1). The definition of formative curriculum
evaluation is presented in section 4.1.2, whereas the remaining sections (4.1.3 -
4.1.6) elaborate on key aspects of this definition.

T
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4.1.1  General notions related to formative curriculum evaluation

The term formative curriculum evaluation may be defined in many ways. As
far as the term evaluation is concerned, the Joint Committee on Standards for
Educational Evaluation (1981) uses the following definition: “Evaluation is the
systematic assessment of the worth or merit of some object.” Scriven (1967) was
the first author who distinguished between formative and summative
evaluation. Stake (in Scriven, 1991, p. 19) makes the following short and clear
distinction: “When the cook tastes the soup, that’s formative evaluation; when
the guest tastes it, that’s summative evaluation.”
Formative and summative evaluations serve different functions. Formative

evaluation activities focus on uncovering shortcomings of an object during its
development process and on generating suggestions for improving it. A

summative evaluation is carried out to find arguments that support decision
making with regard to an object (for instance, continue or terminate the project),
and is carried out without the direct intention to reveal points of improvement.
However, it is not always possible to draw a sharp line between formative and
summative evaluation. Although gaining suggestions for improving a version
of a product may not be the main intention of a summative evaluation, the
results of these evaluations are usually taken into account while developing a
second release of the product.
To make the kind of shortcomings curriculum developers could find during the
formative evaluation of a curriculum transparent, the typology of curriculum
representations (explained in section 2.1.1) could be of use. This typology was
originally formulated in order to gain insight in the various manifestations a
curriculum may obtain during its development and implementation process
(from the developers’ intentions up to the learning outcomes of the students,
and all representations in between). However, this same typology could also be
of assistance when considering formative evaluation activities of a formal
curriculum. During a formative evaluation, discrepancies could be located
between the (often innovative) intentions the development team laid down in
the formal curriculum and other curriculum representations: perceived,
operational, experiential, and attained. Moreover, formative evaluation
activities may lead to suggestions for revision of the formal curriculum in order
to close the gap between the intended and attained curriculum. In this study,
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the formal curriculum refers to concrete lesson materials which are intended for
a large and diverse group of learners and teachers in primary and secondary
education.

The process of locating gaps between various curriculum representations shows
similarities with the discrepancy model proposed by Provus (1971, p. 183) in
defining program evaluation: “Program evaluation is the process of (1) defining
program standards; (2) determining whether a discrepancy exists between some
aspect of program performance and the standards governing that aspect of the
program; and (3) using discrepancy information either to change performance
or to change program standards.”
For instance, suppose a curriculum development team has the intention to
stimulate teachers in using group work as a teaching strategy. Therefore they
add various group assignments to the lesson materials. Presume that during a
try-out of the lesson materials in three classrooms, two teachers appear to skip
these group assignments, because they are not used to teaching that way.
Developers can act on this discrepancy information in different ways. On the
one hand, they may delete the assignments from the materials because
apparently they do not correspond to the teachers’ (and learners’) habits. In that
case, the developers will also need to adapt their intentions with the materials.
On the other hand, the developers may maintain their intentions and revise the
teacher manual by clarifying the reasons why (in their view) group work would
be appropriate in the lesson. In addition, they may provide practical guidelines
on the way group work could be organized during their lesson execution.
According to Fullan and Pomfret (1977) in both examples the developers take a

fidelity perspective, as in both cases much importance is attached to the
correspondence between the intended use of the lesson materials and their
actual use in the lesson. On the other end of the same continuum, Fullan and
Pomfret distinguish a process perspective, better known as the adaptive
approach. When developers take the latter perspective, they encourage teachers
to adapt the lesson materials to their typical lesson situation.
If the implementation of educational innovations is to be encouraged by lesson
materials, the formative evaluation of these materials will usually focus on
locating discrepancies and suggestions to enhance the quality of the lesson
materials. This is done in order to improve the viability of the innovative
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materials in classroom practice. Stated in other words, developers who carry
out a formative evaluation, usually start from a fidelity perspective. They assign
much importance to findings which show discrepancies between their
intentions with the lesson materials and the actual use. During the revision of
the materials they will act on this information either by altering the materials or
by changing the intentions with the materials in case the intentions are not
feasible.

4.1.2  Definition of formative curriculum evaluation

Based on comparing and synthesizing definitions of various scholars in the field
of formative evaluation (Brinkerhoff, Brethouwer, Hluchyj & Nowakowski,
1983; Flagg, 1990; Herman, 1987; Patton, 1986; Scriven, 1967) and experts’
feedback gained during the development of prototypes of CASCADE, the
following definition of formative evaluation was chosen:

Formative curriculum evaluation is a systematically performed activity (including

preparation; data collection; data processing; and reporting), integrated in the

curriculum development process, aiming at quality improvement of a (partially)

developed prototype of a curriculum by locating shortcomings and generating revision

decisions.

Aspects of this definition will be elaborated in the following sections.

4.1.3 Relation of formative evaluation to other curriculum development

activities

One of the most important characteristics of formative evaluation, which is
stressed in the definition, is the integration of formative evaluation activities in
curriculum development processes. In this view, analysis, design and
evaluation activities are closely related to each other during the entire process
(cf. Flagg, 1990; Keursten, 1994; Romiszowski, 1981; Tessmer, 1993; Thiagarajan,
1991). As suggested in the deliberative approach proposed by Walker (1990),
interaction should take place between generating ideas and empirically testing
these ideas, in order to assure the quality of lesson materials.
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Before developers start designing innovative lesson materials, they may try to
find out more about the target group (teachers and learners), the context in
which the materials will be used and possible problems to which the innovation
or innovative materials may lead. Also, they may make an inventory of
available lesson materials with the same kind of background and analyze their
appropriateness. Based on these kinds of information and experiences
developers may obtain some ideas for the lesson materials they will develop.
With this in mind, they may start designing a first version of the materials.
During the design they reflect on their work to determine whether or not they
have chosen the proper course of action (‘reflection-in-action’; Schön, 1983).
When these reflections are carefully planned and aim at determining the
materials’ quality and ideas for improvement, one usually speaks of formative
evaluation. The more informal reflections, which continually take place during
a development process, are usually not considered to be part of the process of
formative evaluation (cf. Scriven, 1991). Based on formative evaluation results,
developers may decide to revise their current version of the materials, to go
back to a former version or to take the revision ideas into account when
designing another, more refined, version. Formative evaluation of a revised
version may again lead to revision measures. Finally, this iterative process, with
one or more cycles of analysis, design and formative evaluation activities, may
lead to a final deliverable. When the final product is fully implemented in
practice, a summative evaluation may be carried out to provide final
conclusions on the worth and merit of the lesson materials.

Giving attention to formative evaluation right from the start of the
development process, makes it possible to notice shortcomings timely, such that
revisions can still be made. Also, in the early stages of a development process,
developers may be less committed to their design and more open to revision
suggestions (Flagg, 1990).
The evolution of curriculum materials could be illustrated by a procedural
model (see figure 4.1), which is based on existing models in literature (e.g.
Andrews & Goodson, 1980, 1995; Gustafson, 1991, 1996). It stresses the
integration of formative evaluation in curriculum development processes. With
respect to the curriculum development process, the support of CASCADE

focuses on the formative evaluation component in the middle part of the model.
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Figure 4.1: Curriculum development model used in CASCADE study

Preliminary
research

Design Formative
evaluation

Analysis

Summative
evaluation

Global materials

Design specifications

Partially detailed materials

Complete materials

Analysis

Analysis

Analysis

Analysis

Formative evaluation

Formative evaluation

Formative evaluation

Formative evaluation

4.1.4  Aim of formative evaluation

It is widely agreed that formative evaluation leads to demonstrable quality
improvements of lesson materials. Roblyer (1988) stresses the fact that
statements on the practicality and effectiveness of materials remain speculations
without carrying out formative evaluation activities. A study of Davidove and
Reiser (1991) shows that lesson materials which were revised based on
formative evaluation appeared to be more effective than the original materials.
Saroyan (1993) discusses the studies of Baker (1970) and Monague, Ellesi and
Wulfeck (1983) in this respect. Baker’s study showed that first draft materials
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generally do not assure mastery of content in the learner, whereas revised
materials do (according to the study of Monaque et al.). Holcomb, Wedman and
Tessmer (1996) in a study on the relationship between the inclusion of various
instructional design activities and the perceived success of instructional
development projects, found that the inclusion of pilot testing of instruction
before completion of the materials was significantly related to project success.
As mentioned before, formative curriculum evaluation activities may focus on
similarities and discrepancies between the intended curriculum and other
curriculum representations (perceived, operational, experiential, and attained)
and on finding suggestions for improving the quality of the materials. In this
study, the concept of quality is sub-divided into three aspects: validity,
practicality and effectiveness. In the first place, high quality materials should be

valid. This means that the components of the lesson materials (the intended
curriculum) are based on state-of-the art knowledge and all components are
consistently linked to each other (‘internally consistent’; Kessels, 1993). Another
characteristic of high-quality materials is that they are practical. This means that
teachers, and other experts in practice, consider the materials to be usable and
that it is possible for teachers and learners to carry out the lessons under normal
circumstances and in a way which is largely comparable to the developers’
intentions. This means that consistency exists between the intended and
perceived curriculum and the intended and operational curriculum.

Effectiveness is considered to be a third characteristic of high quality materials,
meaning that learners appreciate the lessons and that the developers’ intentions
with regard to the effects on learner level are realistic. With effective lesson
materials, consistency exists between the intended and experiential curriculum
and the intended and attained curriculum. Table 4.1 illustrates the links
between these quality aspects and the curriculum representations.
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Table 4.1: Linking quality aspects and curriculum representations

Quality aspects

Validity Practicality Effectiveness

Curriculum
represen-
tations

Intended (ideal +  formal):
• State-of-the-art
• Internally consistent

Consistency between
• Intended ↔ Perceived
• Intended ↔ Operational

Consistency between
• Intended ↔  Experiential
• Intended ↔  Attained

The use of program templates in order to systematically describe the contents of
the ‘black box’ of program interventions, as proposed by several scholars in
Scheirer (1996), starts from a similar notion of relating quality aspects to various
curriculum representations. In their view, a template is a “tool for
standardizing the description of a program and facilitating comparison of the
program’s components with what research and practice say are effective”
(Loucks-Horsley, 1996, p. 6). It consists of three columns: one with a list of
components of effective practice, as found in research and practice; one with a
description of the intended program, and one with a description of what
happens in practice when the program is used. Among others, evaluators may
compare to what extent the program they designed reflects best practice
(validity) and to what extent the program’s design is actually carried out as
intended (practicality and effectiveness).
The decision making process on the issue of whether and in what respect the
materials may be improved, could be supported by the use of various types of
empirical data, such as interview data with opinions (for instance, on the
validity of the intended curriculum or the perception of the teachers),
observational data (for instance, on the operational curriculum), and test results
(attained curriculum).

During the development process, developers tend to have special interest in
finding the quality (or one aspect of quality) of some of the substantive parts of
the lesson materials which (in the developers’ view) may cause potential
problems in classroom practice or may need to be changed. With respect to
substantive components of curriculum materials many typologies are available.
Eash (1991, p. 67) proposes a typology with “five widely agreed upon
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dimensions or components”: rationale; aims and objectives; subject matter;
modes of transaction; and student evaluation. Reviewing several other
resources led to a conceptual map (see figure 4.2) of possible components of
curriculum materials (Van den Akker & Nies, 1991; Eash, 1991; Kaufman &
Thiagarajan, 1987; Klein, 1991; McAlpine & Weston, 1994; Plomp, 1992;
Romiszowski, 1981; Tyler, 1949; Walker, 1990).

Figure 4.2: Substantive components of lesson materials

Rationale

Subject MatterAims and Objectives

Evaluation Modes of Transaction

Instruments Activities Instructional 
strategies

People Materials Context

Selection Scope InterrelationshipSelection Interrelationship

sequencing

methods
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materials
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materials

space
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4.1.5  Formative evaluation stages and influencing factors

It is worthwhile to carry out formative evaluation activities as long as
developers:
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• wish to change and improve their design and are open to comments;
• get the results of the formative evaluation early enough, so that they can

take these into account during the development of the next versions of the
lesson materials.

Once developers have made the strategic decision to perform a formative
evaluation, they become responsible for a wide variety of tasks. Based on
analysis of significant sources on formative evaluation (Brinkerhoff et al., 1983;
Flagg, 1990; Herman, 1987; Patton, 1986; Scriven, 1967), the SLO internal
manual on formative evaluation (Keursten & Nies, 1993) and feedback from the
formative evaluation of the prototypes of CASCADE, the following major
formative evaluation stages are distinguished:
1. preparation;
2. data gathering;
3. data processing; and
4. reporting.
The details of each stage depend on several factors (cf. Thiagarajan, 1991;
Wedman & Tessmer, 1990), such as: the type of lesson materials; the stage of
development of the object; the quality aspects on which the developers will
focus during the formative evaluation; the facilities of the project and the role of
the developer. Before elaborating on the formative evaluation stages (see
section 4.1.6), the consequences of these influencing factors will be considered.

Type of lesson materials

First, the type of lesson materials will influence the formative evaluation
activities. For instance, when a textbook for learners is the object of a formative
evaluation, developers may observe several learners while using the book,
while a formative evaluation of a teacher manual may include interviews with
teachers about the practicality of the manual.
In CASCADE, the term lesson materials refers to (a combination of) learner
materials and teacher materials. Learner materials support students in learning,
following lessons and the execution of assignments. In addition, they may also
include technical information such as learning how to use certain instruments
(e.g. an eyedropper or a computer). The form in which such materials appear
may vary, for example: textbooks, workbooks, video programs, computer
programs, references (easily available overview of important facts, principles or
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procedures on a CD-ROM, book or help card), etc. Teacher materials support
teachers during the lesson with instructional information (such as concrete
support for lesson preparation and execution), information regarding the
content, and technical information (for example, information on how to operate
a video cassette recorder) and reference materials (for instance, an overview of
traffic signs used in a country). The form in which such teacher materials
appear may be, for instance, a handbook, video program or CD-ROM. All
lesson materials may be related to one lesson, a lesson series or even an entire
program.

Stages of development of lesson materials

Second, the evolution of lesson materials through different stages of
development will impact the possible formative evaluation approaches. For
example, in initial stages it will not be possible or make sense to use the
materials in a classroom setting, as it will be in later stages when the materials
become more detailed. Thiagarajan (1991) characterizes the distinctions
between formative evaluation in early stages opposed to later stages as follows:

Table 4.2: Formative evaluation in early stages opposed to later stages

Early stages of development Later stages of development

• few people involved
• informal
• focuses on immediate changes to remove

obvious problems

• more people involved
• formal
• results in slower changes to eliminate subtle

problems

Moreover, when lesson materials become more detailed, the focus of the
formative evaluation will gradually change with respect to the aforementioned
quality aspects (validity, practicality and effectiveness). In an early stage, the
main focus will probably be on the validity of materials (to make sure the
materials are based on state-of-the-art knowledge and are internally consistent).
In later stages, the focus will move towards the practicality and effectiveness of
the prototype. Based on literature review and formative evaluation of the
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prototypes of CASCADE, the following stages of development are
distinguished:
• Design specifications: This is the first, general description of the lesson

material in which attention is given to the substantive parts of the materials
(rationale, aims and objectives, subject matter, modes of transaction and
learner evaluation).

• Global materials: This is the first elaboration of materials, in which some or
all curriculum components are given a concrete form. This is often termed a
horizontal prototype (Smith, 1991). It gives an idea of how the materials
will eventually appear, but cannot yet be used in practice.  For example,
materials at this stage could take the form of a table of contents with a brief
description of sub-components which will later fall under each chapter.

• Partially detailed materials: At this stage, a portion of the lesson material
has been elaborated to a concrete level and could be used by the target
group. This is often termed a vertical prototype (Smith, 1991). Only a
specific part of the total lesson material (such as one chapter out of seven) is
sufficiently detailed that it could be used in practice.

• Complete materials: The total lesson material is sufficiently detailed that it
could be used in practice.

Facilities to perform a formative evaluation

As mentioned before, the facilities and/or constraints of the project itself
influence the extensiveness of the formative evaluation, as well. Tessmer and
Wedman (1990, 1993) proposed the concept of ‘layers of necessity’ to illustrate
the consequences of project constraints for the practicality of development
activities. “Ideally, you do as much formative evaluation as you can.
Realistically, you often have to select and design the layers of formative
evaluation that you can use, and do the best evaluation job you can within
project limitations, to aim for ‘excellence within boundaries’” (Tessmer, 1993, p.
34).
When projects have ample sources (in terms of money, time, personnel,
expertise) it is more likely possible to perform a comprehensive evaluation,
compared to situations with only few resources. If a comprehensive formative
evaluation is possible (in view of the resources of the project), more evaluation
results with more reliability may become available. This may lead to more
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precise revision decisions with greater impact on the quality of the materials.
However, comprehensive formative evaluation methods are not always
necessary or possible in each development project. It is assumed that planning a
smaller formative evaluation would be advisable when only limited resources
are available. Small-scale evaluations may still have potential impact on the
quality of the lesson materials.

Developers’ role during the formative evaluation

Finally, the role of the developers during the formative evaluation process
impacts the formative evaluation tasks. In this study, it is taken as a starting
point that developers should be responsible for carrying out formative
evaluations of their own materials, mainly because it may increase the chance
that formative evaluation activities will be truly integrated in the development
process. Sanders (1990, p. 166) expresses this as follows: “Curriculum
evaluation is a complex but critical undertaking in educational systems. The
more that it is integrated into the routine of curriculum operations, the more
likely it is that it will affect choices, decisions and practices. It is a function that
is necessary for growth and renewal in the educational branch of any society.”
Curriculum developers can carry out the formative evaluation at the moment of
need, and as soon as results are available they may include these in
development activities and their intentions with the materials. Also, formative
evaluation activities may lead to important learning experiences for developers.
For instance, McAleese (1988 in Richey & Nelson, 1996, p. 1233) points out that
“In some sense, a designer is engaged in learning as well as design, because the
designer’s personal knowledge structures are altered by the information
present in the design environment.” When developers are actively engaged in
formative evaluation activities, they will experience themselves the problems
that occur or the ideas for improvement come up during the use of prototypes
(for example, by observing or interviewing teachers or students). This may have
a more direct and stronger impact on their development activities and thinking,
compared to cases where external evaluators report the results to the
developers. Moreover, developers need less time and effort in becoming
acquainted with their lesson materials which will be evaluated, than external
evaluators. Further, compared to developers, external evaluators need more
time for communicating the evaluation plan with the developers to assure that
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issues of most importance to the developers are addressed. Also, external
evaluators should put more energy into reporting the results in a
comprehensible style for the developers. At these points, developers (being
responsible for the formative evaluation) can make short cuts compared to
external evaluators. As a consequence, evaluation plans and reports may be
brief. When developers draw their own conclusions based on the formative
evaluation, this may also advance their commitment with the evaluation results
and the proposed revisions.
Of course, developers should also be aware of several pitfalls when they are
involved in the formative evaluation activities of their own products. First,
developers may easily become too ‘attached’ to their product which could lead
to a less objective view toward problems and comments from the respondents.
In this respect, Scriven (1991) warns of a (co-)authorship bias. In addition,
respondents could be biased during the evaluation, as well. For instance, if they
know how much effort the developers have put into the lesson materials, they
may hesitate to be fully critical of the product. Therefore, triangulation seems
essential. According to Miles and Huberman (1994) one can triangulate by
using various: data resources (which can include persons, times, places);
methods (observation, interview, questionnaires, etc.); evaluators (different
evaluators); theories (different conceptual frameworks); and data types
(qualitative text, quantitative data). The effectiveness of triangulation rests on
the premise that the weaknesses in each single data resource, method,
evaluator, theory, or data type will be compensated by the counterbalancing
strength of another.

4.1.6  Sub-stages of formative evaluation

Literature review, the rounds of formative evaluation of the prototypes of

CASCADE and discussions with ‘critical friends,’ led to the distinction of several
sub-stages of formative evaluation (see table 4.3). During the determination of
the content of the various sub-stages of the formative evaluation, the
aforementioned influencing factors were taken into account. It should be noted
that several sub-stages may be carried out parallel to each other, or that
sometimes it may appear convenient to omit sub-stages or to return to former
sub-stages.
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Table 4.3: Formative evaluation stages and sub-stages

Stage Sub-stages

a. Preparation 1. Description of the context
2. Formulation of main evaluation questions
3. Decision on evaluation approaches
4. Choosing activities, number of respondents, situations and roles
5. Constructing evaluation plan

b. Data gathering 1. Clarifying intentions with lesson materials
2. Adapting or developing instruments
3. Selecting and inviting respondents
4. Data collection

c. Data processing 1. Interpreting data
2. Making overview of revision suggestions

d. Reporting 1. Making overview of revision decisions

In this section the content of each sub-stage (as it is provided in the final version
of CASCADE) is described. For an extensive discussion of the underlying design
decisions with respect to the content of CASCADE, refer to chapter 5.

Stage a: Preparation

During the first stage (preparation stage), evaluators could generate an
evaluation plan which covers: the decisions made with respect to the context
(a1); the main evaluation questions (a2); the evaluation approaches (a3); and for
each approach: the activities and information about the respondents (a4).

a1. Description of the context

With respect to the context, the evaluator indicates the type of materials to be
evaluated (learner material and/or teacher material); the stage of development
of the materials (design specification, global materials, partially detailed
materials, or complete materials); the quality aspects the evaluator would like
to focus on (validity, practicality, effectiveness) and the facilities of the project
that need to be taken into account during the formative evaluation (budget,
time, personnel, expertise).
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a2. Formulation of main evaluation questions

The main questions, which need to be answered during the formative
evaluation, could be generated by combining the type of lesson materials (two
options: learner materials and/or teacher materials), the stage of developmental
(four options: design specifications, global materials, partially detailed
materials, or complete materials), and the quality aspects (three options:
validity, practicality, and/or effectiveness). This leads to 24 optional main
questions (for instance, ‘What is the practicality of the learner material which is
now in the global stage of development’). However, developers could only
have six main questions at one time as the materials can only have one stage of
development.

a3. Decision on evaluation approaches

For many curriculum developers, a good formative evaluation has the
connotation of a large scale activity which is difficult to perform. According to
Hannafin and Peck (1988, p. 299) one of the reasons for this is that “Evaluation
is often presented as a complicated process that is bigger than life, beyond the
capabilities of all but the most able statisticians, and generally impossible for
mere mortals who design [for instance] CAI lessons.” However, Hannafin and
Peck add that it need not be that way (p. 299): “This could not be further from
the truth. In fact, there is a range of possibilities, including techniques and
procedures that are largely informal and intuitive as well as those that require
extensive training in formal evaluation design and statistical methodologies.”
Because professional developers are (usually) not professional researchers and
have only limited resources, it is often too demanding to expect them to
perform full-scale evaluations with strict research criteria, large numbers of
respondents and large amounts of data. Also, results from such extended field
tests often become available too late. For these reasons, CASCADE aims at the
use of efficient small-scale evaluation approaches which do not necessarily need
ample time and resources. The following approaches are distinguished:
• screening: developers check the design with some checklists on important

characteristics of components of lesson materials and their consistency
(McAlpine & Weston, 1994; Monk et al., 1993; Thiagarajan, 1991);
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• expert appraisal: subject matter experts, curriculum development experts,
instructional design experts and/or teachers review the materials (Flagg,
1990; Tessmer, 1993; Thiagarajan, 1991; Saroyan, 1993; Scriven, 1991);

• micro-evaluation: a small group of learners or teachers use parts of the
materials outside classroom-setting (Keursten, 1994; Tessmer, 1993;
Thiagarajan, 1991);

• try-out: a limited number of teachers and their learners use the materials in
classroom settings (Scriven, 1991).

For each major evaluation question (determined in sub-stage a2), two
evaluation approaches are assumed to be suitable (see table 4.4).

Table 4.4: Selection of formative evaluation approaches

Stage of development

Design
specifications

Global
materials

Partially detailed
design

Complete
materials

Quality
aspect

Validity S
EA (t)

S
EA (t)

S
EA (t)

EA
ME (t)

Practicality S
EA

S
EA

EA
ME (t)

ME
TO (t, b, p, e)

Effectiveness S
EA

S
EA

EA
ME (t)

ME
TO (t, b, p, e)

Note: S = Screening
EA = Expert Appraisal
ME = Micro-evaluation
TO = Try-out

t = primarily advisable if enough time
b = primarily advisable if enough budget
p = primarily advisable if enough personnel
e = primarily advisable if enough expertise

As is illustrated in table 4.4, the suitability of an evaluation approach depends
on the stage of development of the materials and the quality aspects the
evaluator would like to focus on.
In addition, and this is an important concession to the practice of professional
developers, the facilities of the project play a role during the decision-making
process whether or not to select a certain approach. In CASCADE, all
approaches in table 4.4 are recommended. However, it is noted that certain
approaches may require more facilities than others. The approaches indicated
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with a (t) are assumed to be especially suitable when the project has enough
time. The try-out is always indicated with an (t, b, p, e), meaning that this
approach is primarily advisable if the project has enough time, budget,
personnel and expertise. The values of the facilities are chosen somewhat
arbitrarily (enough time: more than one month; enough budget: more than 500
USD (excluding personnel costs); enough personnel: more than two persons;
enough expertise: at least one person with experience in conducting formative
evaluations).

a4. Choosing activities, number of respondents, situations and roles

Each evaluation approach may be elaborated with information on the
evaluation activities and the respondents who will be asked to participate. The
following activities could be carried out during a formative evaluation: using
checklists for screening, interviewing, administering questionnaires,
observation, requesting logbooks, requesting learning reports and giving tests.
For each approach (selected in sub-stage a3) different data collection activities
seemed to be useful:
• screening: using checklists with required characteristics of curriculum

components and its consistency (rationale; aims and objectives; subject
matter; modes of transaction; and student evaluation);

• expert appraisal: interviewing, administering questionnaires;
• micro-evaluation: observation, interviewing;
• try-out: if the evaluation focuses on practicality, the following evaluation

activities will be included: observation, interviewing, requesting logbooks,
administering questionnaires; if developers are especially interested in the
effectiveness of their lesson materials, they may decide to request learning
reports and/or give a test.

The main purpose of a formative evaluation is to locate shortcomings in the
quality of the materials and generate ideas for improvement. Small numbers of
participants will usually be sufficient and efficient. When deciding on the total
number of respondents, triangulation of respondents (cf. Miles & Huberman,
1994) will become important. If respondents are selected who differ with regard
to certain characteristics (for instance, expertise or experience), then the data of
one respondent could be verified and supplemented with those of others.
Relative weaknesses of each single respondent may be compensated by the
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counterbalancing strengths of another. Considering this, the decisions was
made to include the following number of respondents which could be selected
for each approach:
• screening: all developers of the development team;
• expert appraisal: three experts;
• micro-evaluation: of learner material: three learners or three groups of two

learners; of teacher material: small groups of teachers;
• try-out: three classes.
To give an idea of the situation in which the formative evaluation will take
place, several situations were distinguished (cf. Weston, McAlpine &
Bordonaro, 1995):
• individual: respondents participate in the evaluation alone (for instance,

when respondents fill out a questionnaire);
• one-on-one: each respondent has direct contact with the evaluator (for

instance, face-to-face or by telephone interview);
• pairs: two individuals work together during the formative evaluation,

while the evaluator takes somewhat more distance to the respondents (for
instance, during an observation);

• small groups: small groups of respondents work with the materials, while
the evaluator takes more distance (for instance, during observation); or a
small group of respondents discusses about the materials, while the
evaluator is the discussion leader or takes notes;

• large groups: the materials are used by many respondents;
• classes: actual classes.
In addition to determining the situation of the formative evaluation, it could be
helpful to consider various roles participants may play during the formative
evaluation. This could influence the developers’ expectations concerning the
kind of feedback they will get from the respondents. In CASCADE the roles of a
learner, a critic and a revisor are taken into account (Weston et al., 1995).
Respondents with a learner role are not specifically expert in the subject matter
which is covered by the materials. One can think of students who learn a new
subject; but also teachers who have not taught in a certain manner before. In
many cases experts represent this category as well. For instance, educational
technology experts do not always have expertise in the subject matter domain
of the lesson materials. They will take the role of a learner first, before they will
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give comments on matters related to educational technology (in which they are
experts). Critics are respondents who are asked to comment on the materials
from the perspective of their expertise. This group consists, for instance, of
teachers who are invited to make statements about the difficulty or readability
of the materials. Revisors will not only give comments on the materials (like
critics do), but they will also provide suggestions for improvements. For
instance, a subject matter expert may indicate what type of ‘state-of-the-art
knowledge’ is missing in the materials and where this knowledge could be
found. It is important to note that individuals may play several roles
simultaneously during the formative evaluation.

a5. Constructing evaluation plan

An evaluation plan provides an overview of the intentions concerning the
formative evaluation. CASCADE generates this plan based on the user input on
the former sub-stages (a1-a4). This plan is comprised of:
• project identification: name of the project, name of the person who

prepared the formative evaluation, name of the department;
• context (see sub-stage a1);
• evaluation questions (see sub-stage a2);
• approach, activities and instruments, number of respondents, situation,

role(s) (see sub-stages a3 and a4);
• planning and budget (in CASCADE this is only mentioned as a part of the

plan, but specific support is not offered).
Based on the evaluation plan, the development team may discuss all
consequences of the formative evaluation and may decide to change certain
aspects of it.

Stage b: Data gathering

During the data gathering stage, the choices of the preparation stage (written
down in the evaluation plan) are elaborated (see also table 4.3): an outline of the
intentions with lesson materials may be developed (b1); instruments may be
adapted or developed (b2); the respondents may be selected and invited (b3);
and the data will be collected (b4).
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b1. Clarifying intentions with lesson materials

To be able to concentrate the formative evaluation on important characteristics
of the materials (the intended curriculum), one may explicate those elements of
the lesson materials which are central and innovative (cf. Van den Akker &
Voogt, 1994; Keursten & Nies, 1993). The description may contain the rationale
of the materials, a characterization of an ideal lesson, an overview of possible
problems concerning the materials when put in practice, etc. Such an overview
of intentions with the lessons may be of help when evaluators want to develop
the questions and points of attention of the evaluation instruments.

b2. Adapting or developing instruments

The intentions and issues stated in sub-stage b1 should be taken into account
during the development of the instruments. For each selected evaluation
activity (see sub-stage a4) a new instrument may be developed, or adapted
based on an available instrument. CASCADE takes into account that evaluators
could have a need for the following instruments:
• checklists for judging the curriculum components: rationale, aims and

objectives, subject matter, modes of transaction, learner evaluation;
• schemes for interviewing experts, teachers and learners;
• questionnaires for experts, teachers and learners;
• instruments for observing teachers and/or learners;
• logbooks for teachers and learners;
• learning report questions for teachers and learners;
• learner tests.

b3. Selecting and inviting respondents

In the next sub-stage the respondents (experts, teachers and/or learners)
mentioned in the evaluation plan may be selected and invited. Considering the
concept of triangulation, one could try to get some variance in each category of
respondents. For instance, when the developers would like to know whether
the materials are practical for learners with various levels of math ability, they
may select two poor math students, two average students and two good math
students.
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b4. Data collection

Each data collection activity (using checklists, interviewing, administering
questionnaires, observation, requesting logbooks, requesting learning reports
and giving tests) leads to particular data collection procedures. A distinction
was made between aspects one should think of before the data collection starts
(for instance: ‘Ask permission to record on video or audio cassette’), during data
collection (for example, ‘Make a chart of the classroom which may be referred
to in the observation report’) and after data collection (for example, ‘Be sure to
carefully store all the observation archives the data collection’).

Stage c: Data processing

In order to be able to interpret the evaluation data, the data need to be reduced
and analyzed. These activities are combined in a sub-stage called data
interpretation (c1). Based on the interpretation, developers (who are involved in
a formative evaluation) must come up with an overview of problems and
comments and suitable revision suggestions (c2).

c1. Interpreting data

Each data collection activity will lead to various types of raw data. It may be
helpful to transcribe the raw data (for instance, in case of an interview or
observation), but this is not always considered to be necessary. For instance,
when only a few learners filled out a logbook, developers may take the raw
data in the logbooks as a starting point during data interpretation.
Subsequently, the raw data may need to be reduced and analyzed. These are
necessary steps to be taken in order to be able to interpret the data. According
to Scriven (1991), data interpretation is the real evaluation activity. During this
activity evaluators will make judgments on the lesson materials and compile an
overview of the problems encountered and comments made by the
respondents. During the interpretation stage, developers, who are performing
the evaluation, will also try to find out what caused the trouble and will think
of suggestions for revision. Sometimes suggestions for improving the materials
are already available (for instance, when respondents gave some useful
alternatives during the evaluation). In addition, evaluators themselves may
come up with revision ideas based on reflections during the data collection or
data reduction process.
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c2. Making overview of revision suggestions

Whether all problems and remarks in the overview will lead to revisions,
depends on their importance and whether the developers of the materials think
more people would make the same remark or encounter the same problem.
During the reconsideration of the formative evaluation results, especially the
salience of problems, remarks and suggestions is important. The number of
respondents who made a particular comment is less critical: a remark of only
one respondent could be highly valuable because of its salience.
Sometimes it may be efficient to postpone the revision until more bottlenecks
are found in that part of the materials. The decisions on revision timing depend
also on the complexity of the problem. It is often helpful to invite developers,
stakeholders and respondents of the evaluation to participate in discussions
about the revision suggestions. Developers are ultimately responsible for
finding solutions for all important problems and remarks.

Stage d: Reporting

Finally, the formative evaluation activities will lead to a clear overview of all
revision decisions (d1).

d1. Making overview of revision decisions

Because it was decided that developers should be supported in performing
efficient evaluations (see section 4.1.5), support for writing extensive reports
was excluded in CASCADE. Instead, CASCADE suggests the construction of a
table with several columns, such as: one with the part of the materials which
need to be revised; one with the revision decision; and one column with the
arguments why that part of the materials need to be revised. Based on such a
table a development team may continue refining the lesson materials.

4.2 Support provided by CASCADE

During the prototyping stage of CASCADE, much effort was put in finding valid
and practical support for the entire process of formative evaluation (as was
presented in the previous section). An important influencing factor has been the
fact that the intended user group is very heterogeneous. Although all members
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of the target group have in common that they are professional curriculum
developers working in the same SLO organization, the intended users bring
also into play different types of expertise (e.g. curriculum development
expertise, subject matter expertise and project management expertise), different
development approaches and different levels of experience with certain tasks
(e.g. analysis, design and evaluation tasks).
In this section the support characteristics of CASCADE are described in view of
this variation in professionals. In section 4.2.1, several general notions are
discussed with respect to the target group. In section 4.2.2, the types of support
which are included in CASCADE are described and finally, in section 4.2.3,
several remarks are presented concerning the use of the support. A more
extensive outline of the design decisions with respect to the support may be
found in chapter 5.

4.2.1  Supporting professional developers

The support system CASCADE is meant for professional developers who wish a
relatively large degree of freedom. As a consequence, users of the system
maintain control over their own activities and they remain responsible for
them. CASCADE does not force users to follow any of its support. With respect
to the four metaphors (toolbox, do-it-yourself kit, cookbook, automatic washing
machine) which are described in section 2.3.1, the system is developed to fit the
toolbox metaphor. Like a carpenter’s toolbox which may contain various tools
to support the carpenter in doing his job (such as a hammer, nails, a saw,
several screw drivers with screws, etc.), the system provides several tools to
assist developers of lesson materials in carrying out formative evaluations.
However, SLO developers are not automatically experts in formative
evaluation who know when to use which tools in which way. To support the
developers in using tools which are suitable in their situation and in using them
in an appropriate manner, the support components of CASCADE are not
‘thrown’ in the toolbox in an arbitrary way. However, their provision is
connected to the sub-stages of formative evaluation (see section 4.1.6). In
addition, when available, CASCADE provides heuristic guidelines and advice to
help less experienced evaluators in doing their job. In other words, certain parts
of the system also fit the cookbook metaphor.
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In section 2.2.2., three types of computer-based performance support were
distinguished: job aids, communication aids and computer-based training.
Because no e-mail or World Wide Web facilities were available at the SLO at the
start of the study in 1993, the possibilities of supporting communication via the
computer (such as computer-supported cooperative work or providing on-line
access to external sources) were considered to be interesting options for future
computer support systems. In addition, the option to include computer-based
training in CASCADE was left open, because no direct need for this type of
support was made explicit at the start of the project. Based on the formative
evaluation of the prototypes, it appeared that developers in the user group
particularly appreciated support which directly assisted them in performing
their tasks. This is in contrast to computer-based training, which aims at
assisting users during an explicit learning process. As a consequence, the final
version of CASCADE provides a variety of task-centered job aids. It should be
noted that it is very well possible that users will gain knowledge (about
formative evaluation) through experience when using such task-centered
support.

4.2.2  Types of support

Because of the heterogeneous user group (with various needs and wishes) and
the large number of activities related to formative evaluation (see section 4.1.6),
many types of support appeared to be necessary. The precise form of support
depended on the content to be included and the notion that CASCADE was to
become more useful by explicitly reflecting several potential advantages of
computer-based support (as opposed to paper-based support, such as a
handbook). Table 4.5 provides an overview of the support components in the
final version of CASCADE. All types of support in this table are instances of

extrinsic support (Gery, 1995). This means that it is obvious for users that they
are being assisted by these support components and that the components could
be distinguished from each other. CASCADE also provides intrinsic support

(Gery, 1995), which is less visible in the support system. The intrinsic support in

CASCADE is based on several considerations described in section 4.1. For
instance, with respect to the comprehensiveness of formative evaluation, it was
kept in mind that developers usually do not have much facilities to do a
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formative evaluation. Instead of supporting developers in selecting and
performing ‘ideal’ evaluation activities, it was assumed that it would be more
helpful to assist them in finding efficient evaluation strategies. As a
consequence, the option of performing a large-scale field test is not supported
by CASCADE. Another important factor which influenced the support in a (for
the user) implicit way, is the role of the developer as being the evaluator. This
notion led to several potential short cuts in the evaluation process and in the
support. For instance, the system does not provide support for writing
extensive evaluation reports.

Table 4.5: Types of support in CASCADE

Types of support Support components of CASCADE

Templates • Type of lesson materials, development stage, quality aspects, facilities
• Questions and approaches
• Questions, approaches, activities, number of respondents, situation, roles
• Overview of intentions with lesson materials + example
• Overview of revision decisions

Procedures Procedural guidelines
• Adapting or developing instruments
• Collecting data
• Interpreting data
Points of attention
• Selecting and inviting respondents
• Making overview revision suggestions

Advice • Main questions based on selected contextual options
• Approaches based on selected question(s) and facilities
• Activities, number of respondents, situation, role(s) based on approach

Generating
overview

Framework for an evaluation plan, based on the user input

Instruments Examples of instruments for data collection

Explanation of
concepts

Explanation of terminology which is used in CASCADE

Reminders • Instruments most appropriate for the user’s situation
• Selection and inviting respondents
• Guidelines on data collection
• Guidelines on data processing

Checks • Context
• Approaches

Sources References to literature used in relation to each sub-stage

Samples Case description and sample screens related to the case
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In the remainder of this section all explicit types of support of CASCADE (which
are mentioned in table 4.5) are described in more detail. Appendix A provides a
selection of available screens in the support system. In the description of the
types of support, references are made to the screens in this appendix.

Templates

It is often difficult to fully remember all aspects related to certain tasks at the
moment of actual need, especially when the tasks are not carried out on a
frequent basis (such as formative evaluation tasks). This may even be true for
expert evaluators. To overcome this problem, developers could be helped
through overviews of optional tools, possible actions to take, etc. Such
overviews give developers the opportunity to check whether they have
included all relevant tasks and weighed one option against the other. Making
options available which are related to each development task does not mean
that all options should be incorporated in each evaluation project. An overview
of options may act as a reference system.
The options are made available in several templates. A template is a pre-
structured sheet (often in the format of a matrix) with pre-defined fields and
options which may be selected by the user. Because the template provides the
options, these need not to be remembered by the users themselves, which may
reduce cognitive overload during task performance. CASCADE provides
templates to help users to:
• indicate type of lesson materials, stage of development, quality aspects and

facilities (in sub-stage a1): see screen #3 in appendix A;
• match the questions and evaluation approaches (in sub-stage a3): see screen

#5 in appendix A;
• match the approaches with the activities, number of respondents, situation

and roles (in sub-stage a4): see screen #7 in appendix A.
Two templates are added in text files, to help users to:
• point out the intentions with the materials (in sub-stage b1);
• make an overview of revision decisions (in sub-stage d1): see screen #23 in

appendix A.
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Procedures

CASCADE provides heuristic guidelines at activity level (see section 4.2.1). This
support was added to assist less experienced evaluators doing their job. The
system provides procedural guidelines as well as points of attention which may
be looked up quickly:
• guidelines for adjusting and developing instruments (in sub-stage b2): see

screen #14 in appendix A;
• points of attention for selecting and inviting respondents (in sub-stage b3):

see, for instance, screen #16 in appendix A;
• guidelines for collecting data: interviewing, administering questionnaires or

checklists, observation, requesting log books, requesting learning reports
and giving a test (in sub-stage b4): see screen #18 in appendix A;

• guidelines for interpreting data: interviewing, administering questionnaires
of checklists, observation, requesting log books, requesting learning reports
and giving a test (in sub-stage c1): see screen #20 in appendix A;

• points of attention for making first overview of revision suggestions:
proposing revision suggestions, revision timing and discussing complex
problems (in sub-stage c2).

Advice

One of the advantages of providing support using a computer is that, based on
user input, CASCADE can provide interactive heuristic advice. However,
providing advice does not mean that users must follow the advice offered by
the system. All advice is presented automatically (users do not need to ask for it
explicitly), in order to be sure users will consider it. In addition, during the
formative evaluation of the first computer-based prototype, it appeared that the
members of the user group experienced the need for explicitly asking for advice
as a unnecessary additional step. CASCADE automatically presents interactive
advice in the following situations:
• based on selected type of materials, stage of development and quality

aspects selected in sub-stage a1, CASCADE proposes main formative
evaluation questions, users can only change these questions by selecting
other contextual options (in sub-stage a2): see screen #4 in appendix A;

• based on the question(s), the available facilities (selected in sub-stage a1)
and the selection table (see section 4.1.6), CASCADE proposes possible
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formative evaluation approaches (in sub-stage a3): see screen #5 in
appendix A;

• for each selected approach, CASCADE proposes possible activities, number
of respondents, situation and role(s) (in sub-stage a4): see screen #7 in
appendix A.

Generating overview

In order to help users remember their decisions in the preparation stage, to
avoid the need for re-typing the decisions, and to save time, CASCADE

generates an initial framework of their evaluation plan (see screen #9 in
appendix A). The plan is based on all options which have been selected by the
users in the sub-stages a1 through a4. To make it possible for the users to edit
the overview with their word processor, the plan is generated in ASCII-code.

Instruments

In sub-stage b2, examples of data collection instruments are offered for each
evaluation activity which users may select in sub-stage a4 (see screen #12 in
appendix A):
• checklists for judging rationale, aims and objectives, subject matter, modes

of transaction, learner evaluation (see, for instance, screen #13 in appendix
A);

• schemes for interviewing experts, teachers and learners;
• questionnaires for experts, teachers and learners;
• instruments for observing teachers and/or learners;
• logbooks for teachers and learners;
• learning report questions for teachers and learners;
• learner tests.
All instruments need to be customized by the users of CASCADE. It is assumed
that providing such examples would serve as time savers for SLO developers.

Explanation of concepts

Because users with different backgrounds belong to the intended user group,
the terminology used in the sub-stages needs to be explained. Explanations of
the following concepts are made available (on separate screens): CASCADE,
formative evaluation, type of lesson materials, stage of development, quality
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aspects, facilities, context, questions, activities, evaluation plan, intentions with
the lesson materials, evaluation approach, screening, expert appraisal, micro-
evaluation, try-out, checklist, interview, questionnaire, logbook, learning
report, test, number of respondents, respondents, situation, roles of
respondents, instruments, gathering data, interpreting data, revision
suggestions, and overview of revision decisions.

Reminders

The evaluation activities which are selected by users in sub-stage a4 are stored
in the computer. These selections are connected to some other sub-stages in

CASCADE. In these sub-stages the system shows with a ‘<<‘ sign which options
users already selected. For instance, when a user has decided in sub-stage a4 to
carry out some observations, this information is linked to sub-stage b2 in which
examples of instruments are presented. In this example, one sign would point at
the observation instruments. These signs are added to remind the users of their
decisions and to focus their attention towards the support components which
are applicable to their situation. This may prevent that users get overwhelmed
by all alternatives which are offered by CASCADE. Reminders are included to
indicate useful:
• instruments (in sub-stage b2): see screen #12 in appendix A;
• points of attention for selecting and inviting respondents (in sub-stage b3):

see screen #15 in appendix A;
• useful guidelines for data collection (sub-stage b4): see screen #17 in

appendix A; and
• useful guidelines for data interpretation (sub-stage c1): see screen #19 in

appendix A.

Checks

In sub-stages a1 and a3, the user input is checked before users are allowed to
continue to use CASCADE. In sub-stage a1, the input is checked on
completeness, because it would be impossible to provide advice with respect to
the main evaluation questions (a2) and approaches (a3) based on incomplete
input. For instance, when users indicate (in sub-stage a1) that they are to
evaluate learner materials, they also need to indicate the stage of development
of the learner materials and the quality aspects they would like to focus on
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during the formative evaluation. CASCADE warns the user, when the input is
incomplete. In sub-stage a3, a check is carried out by the system in order to
make sure that users select one or more evaluation approaches for each main
question. Again, CASCADE warns the users when the input is incomplete.

Sources

To give the users an idea of the literature which was used during the
development of the content of CASCADE, the full references were added to each
sub-stage. If users would like to have more information on certain aspects of
formative evaluation they may decide to look up the literature (see screen #24
in appendix A).

Samples

In order to illustrate the way CASCADE could be used in practice, a case
description and sample screens related to the case are provided (see screen #25
in appendix A).

4.2.3  Using the support and saving the results

It is the users’ responsibility to adapt the support, which is provided by the
system, to their own specific situation. In order to stimulate this, several
support components (such as: instruments, procedural guidelines, templates for
making overviews of intentions and revision decisions) are provided in a text
file. For instance, when users indicate that they need an observation instrument,

CASCADE will start a word processor and open the instrument. In this way, all
functionalities of the word processor (which they normally use) are available.
Because the provision of a support system may lead to some sort of incidental
learning (see section 2.2.3), the system was designed as an expandable library.
For instance, when an observation instrument is adapted it will be saved and
made accessible from within CASCADE. The name of the adapted file is
automatically changed, in order to maintain the original file. In this way,
developers may add their own instruments, procedural guidelines and
templates to the library, which makes it possible for a developer to re-use these
files later. This may lead to individual learning (users may build on their earlier
experiences). In the future, a network-version of CASCADE may become
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available in order to support the exchange of experiences throughout the SLO
organization. In that situation, files which were adapted by one developer, may
be selected and adapted by others, which may stimulate learning from the
experiences of others in the same organization. To help this happen, the support
system already automatically adds the following aspects to each text file: the
name of the initiator, the date on which the file was adapted, and the project
name. In the future, other developers could ask an initiator of a file for more
information.
It should be noted that not all support is made adaptable for each individual
developer. One of the reasons for this is that it would become impossible for

CASCADE to provide advice when each developer would change, for instance,
the options in the templates. The advice is directly linked to the options which
are selected in these templates. The second reason is more technical in nature.
Presenting the support on a screen in CASCADE is quicker than showing it in a
word processor as this eliminates the need to start a word processor before
presenting the support.
The final version also features file management assistance. Users may select
earlier sessions and continue working on these, or they may start a new session
(see screen #1 in appendix A).

4.3 User interface of CASCADE

CASCADE must be useful for a very heterogeneous group of curriculum
developers. For this reason, the system should be very user-friendly. Special
attention was given to the design of an ergonomically sound user interface, that
“must serve as the vehicle that enables communication between the system and
any user of the system” (McGraw, 1992, p. 4).
User interfaces have several attributes: learnability, satisfaction, memorability,
error rate and efficiency (cf. Nielsen, 1993). With respect to the design of the
user interface in general, several principles were gathered from user interface
literature. Table 4.6, which is presented in section 4.3.3, represents these
guidelines and illustrates the way these guidelines have been applied in

CASCADE. First, a more general overview of the user interface is presented in
sections 4.3.1 (screen design) and 4.3.2 (navigation). Appendix A provides a
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selection of available screens. In the description of the user interface, references
are made to screens in this appendix.

4.3.1  Screen design

In order to make the user interface understandable, each sub-stage of formative
evaluation (see section 4.1.6) relates to one computer screen in CASCADE. All
support components belonging to each sub-stage are provided on such a screen.
In order to make the support system satisfying for users with different needs
and to get a transparent screen design, the decision was made to provide less
support directly on a screen, but place most of it behind buttons. This is
assumed to minimize cognitive overload and gives users the chance to decide
about which aspects they prefer with regard to additional support. For instance,
novice users obtain explanation on certain concepts by clicking on the concept
when they feel a need for it. However, experienced users will not be bothered
by these extra explanations on a screen.

To make the screens consistent, each screen was given six separate screen areas
(see also figure 4.3):
• title field: providing the name of sub-stage;
• main area: providing specific support for each sub-stage;
• support area: providing links to sources and samples;
• you are here: indicating the location of the user in the CASCADE;
• navigation area: providing links to the task map, explanation of navigation

on the screen, starting screen, stop, former screen and next screen;
• announcement area: providing help on what actions users are expected to

take on each screen and how they can proceed to other screens in

CASCADE.
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Figure 4.3: Screen design of CASCADE

Title field

Announcement area

Main area

Navigation area

‘You are here’ area

Support area

The style of each screen remains the same throughout the system. The three
areas ‘support,’ ‘You are here’ and ‘navigation’ are positioned on the left side of
the screen in a block which looks like a remote control. This metaphor was
chosen because it makes plain that this is the place on each screen where users
may find links to other parts of CASCADE and support components which are
not directly related to the support components of a sub-stage. The title field is
positioned on top of the screen. The announcement area is placed at the bottom
of the screen. The remaining main area contains the support components of a
sub-stage.
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4.3.2  Navigation

Based on literature on user interface design (Apple, 1987; Dumas & Redish,
1994; Grabinger, 1993; Keursten, 1994; McGraw, 1992; Rivlin, Lewis & Davies-
Cooper, 1990; Shneiderman, 1992; True, 1994), as well as formative evaluations
of the subsequent prototypes, the following navigational aspects were applied
in CASCADE: finding location, branching, objects, links, and navigational help.

Finding location

To provide a clear overview of the content of CASCADE, a task map is added
containing a matrix with the stages and the sub-stages of formative evaluation
(see screen #2 in appendix A). In addition, on each screen the user’s location in
the system is indicated in the area entitled ‘You are here’ (see figure 4.3).
Each time users enter another main stage (preparation, data gathering, data
processing, reporting), a pop-up field appears reminding the users that they
have entered the next main stage of the formative evaluation process.

Branching

Users may follow an ‘ideal’ or logical line throughout CASCADE by clicking on
the ‘next’ and ‘back’ buttons of each screen. In this line the system will show all
sub-stage screens following the main path in a linear way. On each screen, users
may decide to access one of the support components which are related to a sub-
stage. These support components may be considered as side paths from the
main route. Based on the discussion of general models earlier on (section 2.1.3),
it is important to note that the main path is not prescribed. Users are always
allowed to jump about by using the task map  (see screen #2 in appendix A). In
the task map, each sub-stage of formative evaluation is a button. When users
click on a sub-stage button, they will go to the screen which is related to that
sub-stage. Each screen provides access to the task map. In addition, users may
select stages or sub-stages in the ‘You are here’ area on each screen in order to
navigate to other sub-stages without the need to go to the task map, first.

Objects

In order to make it possible for users to rely on recognition, instead of recall,

CASCADE has a graphical interface with several objects (buttons, hot words and
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check boxes) on which users may click to initiate a link or to select an option.
Buttons are added to connect one screen to another screen. To improve the
consistency of CASCADE, all buttons which connect to the same type of support
wear the same icon. Hot words are those words in the system which are
underlined and are made functional (like links in World Wide Web
applications). All links to explanations of concepts are hot words. After clicking
on a hot word, users will be connected to a screen containing the explanation of
the word. During the formative evaluation of the prototypes it appeared that
‘double clicking’ caused problems for less-experienced computer users.
Therefore, in order to avoid unnecessary complexity, the selection of a button or
hot word only requires a single mouse-click. When a button or hot word is
being selected, it will be highlighted to let the user know that the system has
received this input. Check boxes are used to make clear which options may be
selected by users in each screen. After selecting an option the box is checked.
Users may always change their selections.

Links

All links are designed as hard links meaning that they always connect to the
same screen. In some situations connections are made to additional screens. For
instance, when users click on a hot word they will get explanation on this term
in a separate screen. When the users have finished the explanation, they may
return to the place in CASCADE from where they left by clicking on the
underlying screen. This is similar to the situation in which users ask for
navigational help or points of attention. Instruments, procedural guidelines,
templates of a profile and revision decisions are provided in text files which are
displayed using a word processor. When users ask for these types of support,

CASCADE will automatically starts the word processor and opens the text file.
In this way, users can make use of all functionalities of the word processor they
normally use. When the users have finished this kind of support, they may save
the text file and quit the word processor. By clicking on the CASCADE icon on
the desktop of the computer the sub-stage from where they left the system will
reappear.
To prevent users from selecting links which are not applicable to their situation,
some links are hidden as long as they are not useful. For instance, when the
users did not select teacher materials as an object of formative evaluation, the
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options ‘stage of development’ and ‘quality aspects’ related to the teacher
materials remain hidden.

Navigational help

Users are helped in navigating throughout the system is various ways:
• extensive navigational help for each screen (provided on a separate screen

and accessible via help button in navigation area on each screen): see, for
instance, screen #26 in appendix A;

• short announcements on what a user may do on a screen (provided in
separate announcement area at the bottom of each screen);

• explanation of navigation in sample (provided on a separate screen and
accessible via sample button in support area on each screen): see, for
instance, screen #25 of appendix A;

• ‘fly-by help’ which gives an explanation of each object on a screen (available
on each screen, activated when users point at an object with the mouse-
arrow);

• additional text field with short announcement on entering another
formative evaluation stage.

4.3.3  General characteristics

Many design decisions of the user interface were initially based on guidelines
found in literature on user interface design (Apple, 1987; Dumas & Redish,
1994; Grabinger, 1993; Keursten, 1994; McGraw, 1992; Rivlin et al., 1990;
Shneiderman, 1992; True, 1994). Table 4.6 provides an overview of the
guidelines. The categorization is based on the interface aspects Nielsen (1993)
distinguishes. The last column gives an impression of the application of these
guidelines in the user interface of CASCADE.
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Table 4.6: Guidelines for user interface design and illustration of application in CASCADE

Learnability

Guidelines Application in user interface

• Complexity - Avoid unnecessary complexity
- User activities should be simple at

any moment, though they may be
complex taken together

- Take into account user capabilities
and limitations

- Meaningful, logical actions

→ Making available the options, but not
all options at once

→ Explanation option
→ Main path with logical sequence of

performing a formative evaluation
plan is taken as a starting point

→ All support in side paths

• Feedback - Keep the user informed
- Provide immediate feedback

→ Information current location provided
in ‘You are here’ area

→ Users get a warning when the input is
incorrect

Satisfaction

Guidelines Application in user interface

• Comfortable - Perceived stability: users feel
comfortable in a computer
environment that remains
understandable and familiar rather
than changing randomly

- Adaptive: Interface adapts to user

→ Only one screen per sub-stage
→ Always possible to change current

state/choices
→ Hiding objects which are not

applicable in a certain situation

• Powerful - Associative: Providing explicit and
implicit association links among
objects

→ Reminders
→ Advice based on user input

• Feedback - Acknowledging user input
- Keep the user informed
- Provide immediate feedback

→ Highlighting selections makes that
user sees what he does

→ Information current state provided

• User control - Give the user control
- Provide early marked exits
- Provide shortcuts

→ User is in charge of the computer
→ Each screen has ‘stop’ button
→ Map and ‘You are here’ area give

opportunity to make cross-references

Memorability

Guidelines Application in user interface

• During use - Minimize user memory load → User input is provided when available:
no need to type again

→ Consistent screen design
→ Most support hidden behind buttons

• Using again
after a while

- Short time required to become re-
acquainted

→ Transparent screen design and
consistent navigation
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Errors

Guidelines Application in user interface

• Forgiveness - Forgive mistakes
- Fail-safe: When user commits

mistakes, serious consequences are
precluded

→ User’s actions reversible, correctable
→ Warning when user input is

incomplete

• Error-
minimizing

-  Avoid the need to correct errors → Functions are only active when
suitable

• Helpful - With error messages, explanations,
feedback, tutorials

→ Error messages (e.g. in case of errors
during generation of evaluation plan)

• Error free - Reliable in advice and performance → Content and interaction reviewed and
debugged

Efficiency

Guidelines Application in user interface

• Task
oriented

- Toward achieving desired goals → Logical sequence of steps
→ Providing only most important

information

Continued on the next page
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Ease of use

Guidelines Influence on user interface

• Consistency - Effective applications are both
consistent within themselves and
consistent with one another

→ Functional areas
→ Style worked out the same throughout

the system
→ Same button icon for buttons with link

to same type of support
→ Spatial location same throughout the

system
→ Link to word-processor user normally

uses

• Navigation - At every moment it should be clear
to the user what he is expected to do
and what options he has

- At every moment the user can look
up information about the navigation

- After selecting an option it should be
made clear to the user, what option
he selected

→ Announcement area
→ Navigational help
→ Hiding options which are not

applicable
→ When clicking an object it will be

highlighted
→ If the user should wait a clock will

appear in the window or message on
what the computer is doing

→ Highlighting selected objects
→ Pop-up field when user enters next

main stage.

• Metaphors - Use concrete metaphors (from real
world) and make them plain, so that
users have a set of expectations to
apply to computer environments

→ Map with optional places to go
→ Remote control

• See-and-
point

- Users rely on recognition, not recall
(remember-and-type)

- Users should not have to remember
anything the computer already
knows

→ User selects actions from options
presented on the screen

→ Available options depend on choices
earlier made

• Screen
design

- Clear screen areas: aesthetically
pleasing

- Concise information and text on
each screen: it must inform, not
impress

- Graphics (icons, windows, dialogue-
boxes, graphics and so on) must be
designed to further effective human-
computer dialogue

→ Screen is well-organized: precise,
exact in relative positioning of objects

→ Same button icon for buttons with link
to same type of support

→ Limited display density (options to get
more support by pressing buttons)
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Chapter 5

Design and evaluation of CASCADE

he determination of characteristics of CASCADE evolved during the

design and formative evaluation of five successive versions of a

prototype (see chapter 3). During the entire prototyping stage, all

design considerations and formative evaluation results were saved, which led

to a ‘paper trail.’ Summarizing such a vast amount of information and, at the

same time, doing justice to the actual process, proved to be a difficult endeavor.

Sections 5.2 through 5.7 provide a reconstruction of the design and formative

evaluation from a process perspective. The design decisions and formative

evaluation results with respect to the key components of CASCADE (content,

support and user interface) are summarized for each subsequent prototype. In

section 5.1 the main characteristics of each prototype are further summarized

and presented side by side in an extensive table. This table aims to offer an

overview of the ‘flow’ of design decisions with respect to each prototype.

5.1 Overview of prototypes

To obtain a better sense of the evolution of the ideas as far as the key
components of CASCADE (content, support and user interface) are concerned
table 5.1 was generated.

T
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Table 5.1a: Overview of content of each prototype (general)

Ideas
(§ 5.2.1)

Preliminary computer-
based
(§ 5.3.1)

Paper-based
(§ 5.4.1)

First computer-based
(§ 5.5.1)

Second computer-based
(§ 5.6.1)

Final version
(§ 5.7.1)

Definition Locate
shortcomings and
generate revision
ideas to improve
the quality of the
lesson materials

Activity which is
integrated in the
curriculum development
process, which aims at
reducing uncertainties
about a design of a (part
of a) curriculum and
eventually aims at
generating revision
suggestions.

Added:
to generate revision
decisions based on which
the quality of the
curriculum could be
improved.

Systematically performed
activity (including
preparation; data collection;
data processing; and
reporting), integrated in the
curriculum development
process and aiming at
quality improvement of a
(partially) developed
prototype of a curriculum by
locating shortcomings and
generating revision
decisions.

Same Same

Model Embedded in the
construction stage

Same Construction of a product
could be subsequently
refined towards a final
deliverable.

Same Same Same

Stages a. Preparation and
planning

1. Specify questions
2. Select approach(es)
3. For each approach:
a. Preparation
1. Select respondents
2. Select material
3. Select collection

procedure
4. Select processing

procedure

a. Preparation:
1. Context description
2. Formulation of

evaluation questions
3. Decision on evalua-

tion approaches
5. Selecting activities
6. Selecting and

developing instruments

a. Preparation
1. Context description
2. Formulation of evaluation

questions
3. Selecting evaluation

approaches
4. Selecting activities and

instruments
5. Preparing the reporting
6. Evaluation plan

a. Preparation
1. Context description
2. Formulation of the main

evaluation questions
3. Decision on evalua-tion

approaches
4. Choosing activities,

respondents, situations
and roles

5. Evaluation plan

a. Preparation (no
changes)

1. Context description
2. Formulation of main

evaluation questions
3. Decision on evalua-tion

approaches
4. Choosing activities,

respondents, situations
and roles

5. Evaluation plan

Continued on the next page
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Ideas
(§ 5.2.1)

Preliminary computer-
based
(§ 5.3.1)

Paper-based
(§ 5.4.1)

First computer-based
(§ 5.5.1)

Second computer-based
(§ 5.6.1)

Final version
(§ 5.7.1)

Stages
(continued)

b. Data collection b. Data gathering
1. Develop instruments
2. Approach

respondents
3. Collect data

b. Data collection
1. Instructing evaluators
2. Approaching the

respondents
3. Collecting the data

b. Data gathering
1. Developing instruments
2. Instructing the evaluators
3. Inviting the respondents
4. Collecting the data

b. Data gathering
1. Profile with basic ideas

for lesson materials
2. Adapting or developing

instruments
3. Selecting and inviting

respondents
4. Data collection

b. Data gathering (no
major changes)

1. Intentions with lesson
materials

2. Adapting or developing
instruments

3. Selecting and inviting
respondents

4. Data collection
c. Data processing c. Data processing

1. Process the data
c. Data processing
1. Developing analysis

scheme
2. Analyzing the data
3. Interpreting the results
4. Formulating the

conclusions

c. Data processing
1. Data entry
2. Data reduction
3. Data display
4. Conclusions

c. Data processing
1. Interpreting data
2. Making overview of

revision suggestions

c. Data processing
1. Interpreting data
2. Making overview of

revision suggestions

d. Reporting
results

d. Reporting evaluation
results

1. Aim
2. Writing report

d. Reporting evaluation
results

1. Content
2. Revision

d. Reporting evaluation
results

1. Discussion
2. Revision decisions

d. Reporting evaluation
results

1. Making overview of
revision decisions

d. Using the results
1. Revision decisions
2. Select Revisors
3. Schedule revision

e. Revision
1. Applying revision

measures to materials

Parallel to these
evaluation stages the
evaluator should plan and
monitor the formative
evaluation process.

Note: Remarks in gray are ideas which were actually elaborated in the prototype
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Table 5.1b: Overview of content of each prototype (stage a: preparation stage of formative evaluation)

Ideas
(§ 5.2.1)

Preliminary computer-
based (§ 5.3.1)

Paper-based
(§ 5.4.1)

First computer-based
(§ 5.5.1)

Second computer-based
(§ 5.6.1)

Final version
(§ 5.7.1)

Object - Lesson materials
- Curriculum documents

at meso or macro level

- Lesson materials - Learner material
- Teacher material
- Reference material

- learner material
- teacher material

same

Aspects Uncertainties with respect
to the object
- Correctness
- Internal consistency
- Acceptance
- Practicality
- Effectiveness

Uncertainties about the
quality:
- Acceptability

- components meet
requirements
- internal
consistency
- teacher acceptance

- Practicality
- Effectiveness

Quality aspects:
same

Quality aspects:
- validity
- practicality
- effectiveness

Same

Stages of
develop-
ment

- Design specifications
- Global materials
- Partially detailed

materials
- Detailed development of

materials
- Final deliverable

Same - Design specifications
- Global materials
- Partially detailed materials
- Complete materials

Same Same

Context Constraints:
- time
- resources
Importance

Facilities:
- time
- budget
- personnel
- expertise of personnel

Same Same

Continued on the next page
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Ideas
(§ 5.2.1)

Preliminary computer-
based (§ 5.3.1)

Paper-based
(§ 5.4.1)

First computer-based
(§ 5.5.1)

Second computer-based
(§ 5.6.1)

Final version
(§ 5.7.1)

Questions
based on:

- object (1)
- uncertainties (5)
- developmental stage (5)
25 possible questions
1 question at one time

- uncertainties (5)
- developmental stage

(5)

25 possible questions
1-5 questions at one
time

- type of materials (3)
- stage of development (4)
- quality aspects (5)
60 possible questions
1-15 questions at one time

- Type of lesson
materials (2)

- Stage of development
(4)

- quality aspects (3)
24 possible questions
1-6 questions at one time

Same

Evaluation
approach

- Screening
- Expert appraisal
- Micro-evaluation
- Field testing

Same - Screening
- Expert appraisal
- Micro-evaluation
- Try-out
- Field testing

- Screening
- Expert appraisal
- Micro evaluation
- Try-out

Same

Approach
selection
based on:

- uncertainties
- developmental stage

Same - quality aspects
- stage of development
- amount of resources

- quality aspects
- stage of development
- amount of resources

Same

Activities
related to
each
approach

- Screening: rationale; aims
and objectives; subject
matter; modes of
transaction; student
evaluation.

- Expert appraisal: interview;
questionnaire

- Micro-evaluation:
observation, logbook,
learning report,
questionnaire, documents,
interview

- Try-out: observation,
logbook, learning report,
questionnaire, documents,
interview

- Screening: same
- Expert appraisal: same
- Micro-evaluation:

observation, interview
- Try-out:

- practicality:
observation, interview,
logbook, questionnaire
- effectiveness:
learning report, test

Same

Continued on the next page
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Ideas
(§ 5.2.1)

Preliminary computer-
based (§ 5.3.1)

Paper-based
(§ 5.4.1)

First computer-based
(§ 5.5.1)

Second computer-based
(§ 5.6.1)

Final version
(§ 5.7.1)

Activities
related to
each
approach

- Field test: observation,
logbook, learner report,
questionnaire, documents,
interview

Same

Number of
respon-
dents

- Screening: all
developers

- Expert appraisal: 3
experts

- Micro-evaluation: 3-9
learners/teachers

- Try-out: 3 classes

Same

Situation of
formative
evaluation

- Individual
- One-on-one
- Pairs
- Small groups
- Large groups

- Individual
- One-on-one
- Pairs
- Small groups
- Large groups
- Classes

Role of
respon-
dents

- Learner
- Critic
- Revisor

same

Reporting - type of results
- recipients
- format

Evaluation
plan

- Project identification
- Context
- Evaluation questions
- Approach, activities and

instruments
- Communication plan
- Organization

- Project identification
- Context
- Evaluation questions
- Approach, activities

and instruments,
number of respondents,
situations, roles

- Planning and budget

Same

Note: Remarks in gray are ideas which were actually elaborated in the prototype
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Table 5.1c: Overview of support of each prototype

Ideas
(§ 5.2.2)

Preliminary computer-
based
(§ 5.3.2)

Paper-based
(§ 5.4.2)

First computer-based
(§ 5.5.2)

Second computer-based
(§ 5.6.2)

Final version
(§ 5.7.2)

Templates - Object, uncertainty,
stage of development

- Uncertainty, stage of
development,
constraints,
importance

- questions and
approaches

- approaches and
activities

- activities and
instruments

- Type of lesson materials,
stage of development,
quality aspects, facilities

- questions and approaches
- approaches,  activities

and instruments
- report aspects

- Type of lesson
materials, stage of
development, quality
aspects, facilities

- questions and
approaches

- questions, approaches,
activities, number of
respondents, situation,
roles

- developing profile of
the lesson materials +
example

- overview of revision
decisions

- Type of lesson materials,
stage of development,
quality aspects, facilities

- questions and
approaches

- questions, approaches,
activities, number of
respondents, situation,
roles

- overview of intentions of
lesson materials +
example

- overview of revision
decisions

Conceptual
informa-tion

Explanations of
notions

Explanation of some
formative evaluation
concepts

- Explanation of
concepts

- Explanation of concepts - Explanation of
concepts

- Explanation of concepts

Procedural
informa-tion

- Overview of
procedures

- Explanation of
how to carry
out tasks

For each approach:
next stage and sub-stages

Procedural guidelines
- how to develop

observation
instruments

Points of attention
- how to develop

observation
instruments

Procedural guidelines Procedural guidelines
- adapting or developing

instruments
- collecting data
- interpreting data
Points of attention
- making overview

revision suggestions
- discussing complex

problems

Procedural guidelines
- adapting or developing

instruments
- collecting data
- interpreting data
points of attention
- selecting and inviting

respondents
- making overview

revision suggestions

Continued on the next page
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Ideas
(§ 5.2.2)

Preliminary computer-
based
(§ 5.3.2)

Paper-based
(§ 5.4.2)

First computer-based
(§ 5.5.2)

Second computer-based
(§ 5.6.2)

Final version
(§ 5.7.2)

Advice On evaluation
approaches

Automatically proposed:
- Approaches based on

selected question(s)

Non-automatically
proposed:
- Main questions based

on selected contextual
options

- Approaches based on
selected question(s)

- Activities based on
selected approach,

- Instruments based on
selected activities

Automatically proposed:
- Main questions based on

selected contextual
options

- Activities based on
selected approach

Non-automatically proposed:
- Approaches based on

selected question(s) and
facilities

Automatically proposed:
- Main questions based

on selected contextual
options

- Approaches based on
selected question(s)
and facilities

- Activities, number of
respondents, situation,
role(s) based on
selected approach

Automatically proposed:
- Main questions
- Approaches based on

question(s), facilities
- Activities, number of

respondents, situation,
role(s) based on
approach

Reminders:
- Useful instruments
- Selection and inviting

respondents
- Guidelines data

collection
- Guidelines data

processing
Instrument Examples Examples One example Examples of instruments Examples of instruments
Generating
overview

Framework of evaluation
plan, based on the input of
the user.

Framework of evaluation
plan, based on the input of
the user

Framework of evaluation
plan, based on the input of
the user

Checks (Warning)
messages

Check user input Check user input - Context
- Approaches

- Context
- Approaches

Other
resources

References to formative
evaluation

References to formative
evaluation

References to formative
evaluation

Sources used in relation to
sub-stage

Samples Examples Examples related to
each aspect of the
formative evaluation

Examples related to each
aspect of the formative
evaluation

Examples related to each
aspect of the formative
evaluation

Case description and
sample screens

Save input Text files User input
Text files

User input User input
Text files

- User input
- Text files
- Information on initiator of

adaptation of text file
added

- File management

Note: Remarks in gray are ideas which were actually elaborated in the prototype
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Table 5.1d: Overview of user interface of each prototype

Ideas
(§ 5.2.3)

Preliminary computer-
based
(§ 5.3.3)

Paper-based
(§ 5.4.3)

First computer-based
(§ 5.5.3)

Second computer-based
(§ 5.6.3)

Final version
(§ 5.7.3)

Screen areas Standardized Three areas:
- Title field
- Navigation area
- Main area

Three areas:
- Title field
- Navigation area
- Main area

Five areas:
- Title field
- Where am I?
- Where can I go to?
- What support is available?
- Main area

Five areas:
- Title field
- Support area
- You are here area
- Navigation area
- Main area

Six areas:
- Title field
- Support area
- You are here
- Navigation area
- Main area
- Announcement area

Nodes Each screen triggered
answers on a question

Each screen triggered
more than one answers
on a question

Each screen triggered action
of user

Each screen triggered
action of user

Each screen triggered
action of user

Branching User control - Limited branching
- Limited navigational

choice

Cross-referencing
- With map
“ideal” line proposed
- Next-button

Cross-referencing
- With map
“ideal” line proposed
- Next-button

Cross-referencing
- With map
- Where am I?
“ideal” line proposed
- Next-button

Cross-referencing
- With map
- You are here
“ideal” line proposed
- Next-button

Location
help

Map - Title field - Map with stages and
sub-stages (buttons)

- Title field

- Map with stages and sub-
stages (buttons)

- Where am I? (on each
screen)

- Title field

- Map with stages and
sub-stages (buttons)

- Where am I? (on each
screen)

- Title field

- Map with stages and
sub-stages (buttons)

- You are here (on each
screen)

- Title field
- Pop-up screen when

users enter a new stage
Objects - Buttons

- Hot words
- Buttons
- Hot words
- Check boxes

- Buttons
- Check boxes

- Buttons
- Hot words
- Check boxes

- Buttons
- Hot words
- Check boxes

- Buttons
- Hot words
- Check boxes

Continued on the next page
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Ideas
(§ 5.2.3)

Preliminary computer-
based
(§ 5.3.3)

Paper-based
(§ 5.4.3)

First computer-based
(§ 5.5.3)

Second computer-based
(§ 5.6.3)

Final version
(§ 5.7.3)

Initiative
of links

All support
separately
accessible

Initiated by user
- With mouse-click or

key-press on an object
Initiated by CASCADE
- Disabled as long as

they are not useful

Initiated by user
- With mouse-click or

key-press on an
object

Initiated by CASCADE
- Disabled as long as

they are not useful

Initiated by user
- With mouse-click or key-

press on an object
Initiated by CASCADE
- Disabled as long as they

are not useful

Initiated by user
- With mouse-click or

key-press on an object
Initiated by CASCADE
- Disabled as long as

they are not useful

Initiated by user
- With mouse-click or

key-press on an object
Initiated by CASCADE
- Disabled as long as

they are not useful

Type of links Return link
- Explanation
Hard link
- Rest

Return link
- Explanation
- References
- Examples
Hard link
- Rest

Additional screen
- Explanation
-  References
-  Examples
Hard link
- Rest

Additional screen
- Explanation concepts in

explanation mode
- Points of attention
- Explanation navigation
- References
- Examples
Returning from editor
- Instruments
- Guidelines
- Templates of profile,

revision decisions
Hard link
- Rest

Additional screen
- Explanation concepts
- Points of attention
- Explanation navigation
- Sources
- Samples
Returning from editor
- Instruments
- Guidelines
- Templates of intentions

and revision decisions
Hard link
- Rest

Help Screen with explanation of
function of each type of
object

Screen with explanation of
function of each type of
object

Screen with explanation of
function of each type of
object

- Navigational help for
each screen (on
separate screen)

- Announcements
concerning each screen
(area on each screen)

- Explanation of
navigation in sample

- Fly-by help explaining
objects

Note: Remarks in gray are ideas which were actually elaborated in the prototype
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In the remainder of section 5.1, some main lines in table 5.1 are described. For
more information on each cell in the table, please refer to sections 5.2 through
5.7 in which the design and formative evaluation of the five subsequent
prototypes of CASCADE are separately described.

5.1.1  Content

The content of CASCADE refers to the conceptualization of formative
evaluation. At the start of the study, only tentative ideas existed about the
content. The design of prototypes could be seen as a search for a valid and
practical content. The many alterations in the stages and sub-stages of formative
evaluation illustrate this search process.
As shown in table 5.1a, the stages and sub-stages of formative evaluation
changed from one prototype to the other. Especially in the paper-based
prototype some (sub-)stages were added. In later stages, some (sub-)stages were
left out (for instance, the revision stage) or were combined (for instance, sub-
stages c1, c2, and c3 of the first computer-based prototype were combined in
sub-stage c1 of the second working prototype). In other cases, sub-stages were
replaced into other main stages (for instance, the development or adaptation of
instruments was placed in a6 in the paper-based prototype, but was moved to
sub-stage b1 in the first computer-based prototype and b2 in the second
computer-based prototype). Such processes also took place concerning the
content of the various sub-stages (see, for example, the alterations of the notions
of lesson materials, quality aspects and constraints). These alterations were
based on formative evaluations of the prototypes, but also on reflections of the
developer (often together with critical friends).
During the first three prototypes, the ideas for the content of the preparation
stage became more concrete (see table 5.1b). The other stages remained global
until the last two prototypes were designed. The content of the last two
prototypes appeared to become more stable: less obvious changes took place.
This finding indicated to the developer of CASCADE that, although changes
may always remain necessary, the content of the final version guised
promising.
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5.1.2  Support

Most ideas for the support component were already available at the start of the

CASCADE study (see table 5.1c). However, the actual implementation of these
ideas in the prototype started with the design of the paper-based prototype.
The design of the preliminary computer-based prototype (which was a first
exercise in order to get some feeling with the notion of computer-based
support) and especially its formative evaluation stimulated the idea that it
would be worth the effort to include the ideas of possible advantages of
computer support which were available at the start of the project. Adding
support which could not be given (or is difficult to give) through a handbook
(such as: interactive advice, saving user input and files, checking user input and
warning when it is incomplete, showing and hiding options, generation of an
overview) became very important in the remaining prototyping stages.
The use of templates was another support characteristic which remained
important and was extended throughout the development of various
prototypes. Templates appeared to be very helpful in providing users with an
overview of options from which they may choose. They give users the option to
rely on recognition, they make possibilities more transparent. Because users
only need to point-and-click on the alternatives which are applicable to their
situation, it is assumed that templates help in making consistent decisions and
in speeding up the decision process.
It appeared that the support in the preparation stage could become more to the
point than the support in the later stages (data gathering, processing and
reporting). The support in these later stages depended on the user choices in the
preparation stage but also on the specific characteristics of each project. The
support in these stages includes various examples of instruments and extensive
heuristic guidelines and points of attention, which need to be customized by the
users. It is assumed that providing such examples would serve as time savers
for the SLO developers.

5.1.3  User interface

The main characteristics of the user interface are summarized in table 5.1d.
During the prototyping stages, it appeared that as far as the screen design and
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navigation through CASCADE were concerned, users need help in getting a
quick understanding of the content of the program and of the actions the
program expects them to carry out.
One way to assist users in this respect is to remind them of their location in the
program through several means. The title field and task map of the program
were already added in the paper-based prototype. In the later prototypes, users
could also get information on their location by looking at the ‘Where am I’ (or
later ‘You are here’) area in each screen. To give users some understanding in
what they are expected to do in each screen, the navigational help was
extended, especially in the final version.
Finally, the user interface could help users in getting a quick understanding of
the program by providing clear screen areas. In the first prototypes only three
screen areas were available, the final version has six of these areas. Because
these areas are located in a fixed position on all screens in the program, it is
assumed that users quickly get the feeling that they know the program and
know where to find certain support.

5.2 Tentative design ideas

During a preliminary study (Nieveen, 1993a; Nieveen et al., 1993) a first
prototype of a computer support system for formative curriculum development
was developed based on the evaluation manual already available at the SLO
(Keursten & Nies, 1993). This preliminary exercise resulted in a set of tentative
design ideas for a computer support system for formative curriculum
development (Nieveen, 1993a). Based on literature study and discussions with
several critical friends (who are experts in the field of curriculum development),
these first ideas were elaborated. This section provides a summary of these
early ideas.

5.2.1  Content (tentative design)

Although an overall development model always simplifies the complexity of
the process (see also section 2.1.3), the formative evaluation stage was
embedded in such a model, in order to make the complex process of curriculum
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development more transparent and to be able to define and discuss the focus of

CASCADE.
In defining the model, attention was given to implementation and quality
assurance perspectives. Both may be seen as important notions of the iterative
development approach toward which the SLO has been turning, since the
beginning of the 1990s (see section 2.4.1). This approach emphasizes the notion
that tentative ideas for a new curriculum will iteratively evolve to a final
version. To make this ‘evolution’ of a curriculum possible, evaluative feedback
from different sources is necessary (cf. Keursten, 1994; Tessmer, 1993;
Thiagarajan, 1991). In this respect, integration of formative evaluation in the
continuing development process is viewed as an important condition for
developing high quality curriculum materials. Also, it seems worthwhile for
developers to obtain feedback on their designs more than once during the
development process.
When looking at various procedural models of the curriculum development
process (see, for example, the models in the reviews of Andrews & Goodson,
1980, 1995, and Gustafson, 1991, 1996), three major stages may be distinguished:
• analysis of the problem (preliminary research);
• construction of the product (including analysis, design and formative

evaluation);
• summative evaluation of the product.
The formative evaluation of curriculum materials may be seen as an embedded
activity within the construction stage. During the construction stage, developers
design and refine the actual product. To locate shortcomings and generate
revision ideas for improving the materials developers may decide to perform a
formative evaluation. Based on a literature review (Brinkerhoff et al., 1983;
Flagg, 1990; Herman, 1987; Keursten & Nies, 1993; Patton, 1986; Scriven, 1967),
it was concluded that formative evaluation processes usually include the
following stages (Nieveen, 1993b):
a. preparation and planning;
b. data collection;
c. data processing;
d. reporting the results.
Based on formative evaluation results, developers may decide to revise the
materials they are working on. Before and during the actual revision, it may be
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necessary for developers to carry out analysis activities, such as reviewing
professional literature on the subject matter of the lesson materials or analyzing
exemplary lesson materials which already integrate some of the revisions.
Figure 5.1 provides an illustration of such a development process.

Figure 5.1: Curriculum development model underlying CASCADE

Preliminary
research

Summative
evaluation

Design Formative
evaluation

Analysis

The content of the various stages of a formative evaluation process was not
further elaborated. This became a major point of attention during the
development of following prototypes of CASCADE.

5.2.2  Support (tentative design)

Three types of computer-based performance support are distinguished in
chapter 2: job aids, communication aids and computer-based training. With
respect to these types of support, the decision was made to concentrate on the
potentials of a computer support system including a wide variety of job aids
first. Because no e-mail or World Wide Web facilities were available at the SLO
at the start of the CASCADE study in 1993, it was decided to consider the
possibilities of supporting communication via the computer as being an
interesting option for future computer support systems. In addition, the option
to include computer-based training in CASCADE was left open, because no
direct need for this type of support was made explicit at the start of the study.
It was decided that the job aids which were to be included in CASCADE needed
to be efficient and task-centered in order to be helpful. In this respect, several



110 Chapter 5

types of job aids were regarded to be useful, such as: explanation of concepts;
overview of procedures; explanation of how to perform certain tasks; examples
of instruments. In addition, CASCADE was considered to become more useful
when the support explicitly reflected several potential advantages over a paper-
based handbook. For instance, based on user input the system could provide
some interactive heuristic advice (for example, on evaluation approaches) and
warning messages in case the user input appeared to be incorrect. The system
could save decisions or products in separate files, which makes them re-usable
or revisable later on. Some support (for instance, examples of instruments)
could be provided in separate text files in order to make them adaptable to the
needs of different users. Finally, the computer support system could link input
of users to other parts of CASCADE, which would prevent user from the need
for re-typing information already provided.
At the start of the study, it was not clear which type of support the target group
would appreciate most and what the support should look like. This became one
of the aspects on which the various prototypes and their formative evaluations
would have to focus.

5.2.3  User interface (tentative design)

From the beginning of the CASCADE study, the design of the user interface was
viewed as an important aspect of the support system. The user interface would
provide the link between the content and the support of CASCADE and its
users. However, at the start of the study only some tentative and abstract ideas
about the attributes of a high quality user interface were taken into account (cf.
Nielsen, 1993):
• CASCADE should be easy to learn to use (learnability);
• CASCADE should be pleasant in use (satisfaction);
• it should be easy to remember how to use CASCADE (memorability);
• the error rate of CASCADE should be low (or error free); and when the user

makes an error, it  should be easy to recover it.
In order to support the learnability and memorability, support within

CASCADE should be provided in an orderly manner. In this respect, the main
stages of formative evaluation (preparation and planning; data collection; data
processing; reporting the results) could help by categorizing the support.
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In order to make the support system satisfying for users with different needs,
support could be made separately accessible. In this way, novice developers
would be able to obtain explanation on certain concepts when they feel a need
for it, whereas expert developers would not be bothered by these extra
explanations. Another important starting point was that users should maintain
control of their own activities and should remain responsible for them. As a
consequence, the support system should, for instance, not force users to follow
any of its advice.
With respect to screen design, CASCADE aimed to provide a transparent and
consistent lay-out throughout the system. The navigation through the system
was supported by providing several menus and by consistent use of
navigational support (such as buttons and hot words). In addition, a graphical
overview or map of the tasks might help users in finding their location in the
system.

5.3 Preliminary computer-based prototype

To be able to elaborate on the tentative ideas for CASCADE, a start was made by
developing a preliminary computer-based prototype.

5.3.1  Content (preliminary computer-based prototype)

At the time of construction on the preliminary computer-based prototype,
formative evaluation was defined as an activity which is integrated in the
development process of a curriculum and which aims at reducing uncertainties
about a tentatively designed (part of a) curriculum and eventually aims at
generating revision decisions. To make a start with the prototype, the decision
was made to focus the first prototype on the very beginning of a formative
evaluation process: the preparation stage, including the following tasks:
1. specifying formative evaluation question;
2. specifying formative evaluation approach(es);
3. elaborating each approach.
The content of each task (as it was elaborated in this prototype) are discussed in
more detail below.
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1. Specifying formative evaluation question

To concentrate the formative evaluation on those aspects which interest
developers most, it is helpful to think about the main evaluation question first.
Each main question is comprised of the following elements: object,
developmental stage, and uncertainties, as discussed here.
The object of formative evaluation of the first version(s) of CASCADE is formed
by materials for concrete lesson situations (formal curriculum at micro level).
For this reason, curriculum documents at meso or macro level for formative
evaluation were only mentioned as possible objects of formative evaluation in
this prototype. Lesson materials may be characterized by their stage of
development, which influences the suitability of evaluation approaches (see
task 2). The following stages were taken into account (cf. Keursten, 1994):
• Design specifications: This is the first, general description of the lesson

material in which attention is given to the substantive part of the materials
(such as aims, subject matter, etc.).

• Global materials: This is the first elaboration of materials, in which some or
all curriculum components are given some concrete form. This may also be
called a horizontal prototype (Smith, 1991), as it gives an idea of how the
materials will eventually appear, but cannot yet be used in practice.  For
example, materials at this stage could take the form of a table of contents
with a brief description of sub-components which will later fall under each
chapter.

• Partially detailed materials: At this stage, a portion of the lesson material
has been elaborated to a concrete level and could be used by the target
group. This is also referred to as a vertical prototype (Smith, 1991). Only a
specific part of the total lesson material (such as one chapter out of seven) is
sufficiently detailed that it could be used in practice.

• Detailed development of materials: The total lesson material is sufficiently
detailed that it could be used in practice.

• Final deliverable: This is the final product as it will be delivered to the
target group.

When performing a formative evaluation, developers may be especially
interested in those aspects of the materials about which they are not certain.
One of the purposes of a formative evaluation is to help them in reducing those
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uncertainties. Five different types of uncertainty were distinguished (cf. Kessels,
1993):
• Correctness: Are the various curricular elements (such as: goals, content,

instructional activities) correct?
• Internal consistency: Are the various curricular elements adequately related

to each other?
• Acceptance: Is the product acceptable for the target group?
• Practicality: Is the product practical for the target group?
• Effectiveness: Is the product effective?
By combining the stage of development (5 possible options), and the
uncertainties (5 possible options), 25 main evaluation question may be formed.
For instance, when developers would like to perform a formative evaluation of
lesson materials which are partially detailed and they would like to focus on its
internal consistency, then the main evaluation question would be: ‘What is the
internal consistency of the lesson materials which are in the partial detail stage
of development?’

2. Specifying formative evaluation approach(es)

Based on the main evaluation question, developers may select one or more
evaluation approaches. The following approaches were distinguished based on
literature review:
• Screening: The first design can be screened with some checklists on several

attributes of the instructional materials, such as subject matter attributes
(McAlpine & Weston, 1994; Monk et al., 1993; Thiagarajan, 1991). For
instance, McAlpine and Weston (1994) provide such checklists of attributes
of lesson materials.

• Expert appraisal: Depending on the uncertainties of the developer, experts
are asked to review the design, for example, subject matter experts,
instructional design experts and teachers (Tessmer, 1993; Thiagarajan,
1991).

• Micro-evaluation: Informal tryouts are carried out with persons of the
target group. The evaluator could interfere with the learning process, and
the evaluation could be carried out under a situation which is more or less
the same compared to practice (Keursten & Nies, 1993; Tessmer, 1993;
Thiagarajan, 1991).
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• Field testing: The design will be evaluated under the same circumstances as
in practice (Keursten & Nies, 1993; Tessmer, 1993).

Each approach is especially suitable for finding answers on certain main
questions. For instance, if the lesson material is developed in partial detail, and
developers are interested in its acceptability, they may perform an expert
appraisal with some teachers or do a micro-evaluation. A field test may be less
applicable in this situation, because the material is not yet fully developed. This
type of reasoning led to the table 5.2 which could assist in selecting formative
evaluation approaches.

Table 5.2: Selection table for formative evaluation approaches in preliminary computer-based
prototype

Stage of development

Design
specification

Global
development

Partially
detailed
materials

Detailed
materials

Final
deliverable

Uncertainties Correctness S
EA

S
EA

S
EA

S
EA

S
EA

Internal
consistency

S
EA

S
EA

S
EA

S
EA

S
EA

Acceptability EA EA EA
ME

ME
FT

FT

Practicality EA EA EA
ME

ME
FT

FT

Effectiveness ME ME ME
FT

FT

Note: S = Screening
EA = Expert Appraisal
ME = Micro-evaluation
FT = Field test

3. Conducting formative evaluation activities within each approach

This sub-stage included the elaboration of all evaluation approaches which
were selected in the second sub-stage. To keep them recognizable, it was
decided to mention sub-stages which are similar to the evaluation manual
already available at the SLO (Keursten & Nies, 1991):
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a. preparation: selection of respondents, selection of part of the material the
evaluation will focus on, selection of procedure for data collection and data
processing;

b. data gathering: developing instruments, inviting respondents, collecting
data;

c. data processing: processing the data;
d. using the results: planning the revision (based on answers on the following

questions: ‘What are the revision decisions?’, ‘Who will make the
revisions?’, ‘When will the revisions be made?’).

In the following versions of CASCADE these (and/or other) sub-stages were to
be elaborated.

5.3.2  Support (preliminary computer-based prototype)

To support the formative evaluation, the preliminary prototype contained
several templates, conceptual information, procedural information and advice.
A template is a pre-structured sheet (often its format is a matrix) with pre-
defined fields with options which may be selected by the user. Because the
template provides the options, these need not to be remembered by the users
themselves. The templates provided in this prototype of CASCADE trigger the
developers of lesson materials to specify their formative evaluation question.
They may select one option within each of the following categories:
a. object of the formative evaluation (lesson materials on the micro level;

curriculum documents on the meso or macro level are only mentioned to
indicate that a later version of CASCADE may also focus on these levels);

b. uncertainties with respect to the object (correctness, internal consistency,
acceptability, practicality or effectiveness);

c. stage of development of the object (design specification, global materials,
partially detailed materials, detailed materials, final deliverable).

In this prototype, developers could only select one main evaluation question
each time they used CASCADE. Based on the selected main evaluation question,

CASCADE proposes possible formative evaluation approaches. This advice is
based on the selection table 5.2 (as presented in section 5.3.1). Although several
additional ideas existed regarding potential advantages of a computer-based
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support system compared to a paper-based handbook (see section 5.2.2) these
were not yet taken into account in this prototype.
In addition, the prototype provided explanation of a few formative evaluation
concepts and for each approach it presented some subsequent steps to take
(preparation; data collection; data processing; using the results). Detailed
information and support for these latter sub-stages was to be added in a next
version.

5.3.3  User interface (preliminary computer-based prototype)

The design of the screens and navigation of this prototype were based on
several guidelines provided in literature (cf. Grabinger, 1993; Keursten, 1994;
McGraw, 1992; Rivlin et al., 1990; Shneiderman, 1992). This resulted in a screen
lay-out which aimed toward consistency and organization. Each screen
provided limited information in three areas (see figure 5.2): a title field (with
name of sub-stage), a navigation area (with links to: stop, start, explanation,
former screen, next screen), and a main area (with specific support for each sub-
stage).

To prevent users from getting lost in this prototype, only limited navigational
control was offered. They could only go to a following or former screen,
skipping screens was not possible. To initiate a link, users could click on a
button, hot word or check box. Buttons were the main navigational objects and
were used to connect one screen to another. All explanations of concepts were
grouped in one list. Those words which were explained somewhere else in the
program were underlined and were called hot words. After clicking on a hot
word, users were connected to the screen containing the relevant explanation.
Check boxes were used to clarify which options could be selected by users in a
screen. After selecting an option the box became checked. Users were always
able to change their selections. To prevent users from selecting links which
were not applicable to their situation, some links were disabled as long as they
were not useful.
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Figure 5.2: Example of a screen of preliminary computer-based prototype

INSERT FIGURE 5.2 ABOUT HERE

Most links were designed as hard links, meaning that they always connected to
the same screen. In addition, some return links were included. For instance,
users could ask for explanation on a concept, at the moment they felt a need for
it. In cases where users had finished the explanation, they would return to the
place in CASCADE from where they left. Finally, the prototype provided some
help on the navigation by explaining the function of each type of object
(buttons, hot words, check boxes) in one screen.

5.3.4  Formative evaluation and revision decisions (preliminary computer-
based prototype)

To get feedback on the practicality of the support and user interface of this
preliminary computer-based prototype, a cooperative evaluation approach was
carried out (Monk et al., 1993). The five members of the user group (see section
3.2.2) were asked to perform a set of representative tasks while using the
prototype. The tasks included items such as: look for advice on the formative
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evaluation approach for some lesson materials you are developing; and look for
some explanation on the concept of formative evaluation.
Each member of the user group worked with the prototype for about half an
hour. While using the system they were encouraged by the evaluator to work
aloud, and the sessions were tape recorded. After the user had finished the set
of tasks, a debriefing was held. The participants were asked what they liked or
disliked with respect to the prototype; and whether the support characteristics
of the system fit their needs. With respect to the user interface, they were asked
what they think of the ease of use of CASCADE.

The user group received the basic idea of the prototype positively. With respect
to the support, all users agreed that there was a need for the kind of templates
and information this prototype offered on the topic of formative evaluation.
The interactive heuristic advice on evaluation approaches was highly
appreciated. The most important comment the participants made concerned the
fact that CASCADE could have more surplus value compared to a handbook.
According to the users this could be improved, if:
• checklists on how to carry out a certain approach and instruments were

made available and could be revised by the user;
• user input could be saved in a file, so that it could be accessed later on;
• consequences of the user input in one part of the system for other parts of

the system were made clear.
This led to the decision to focus the next version more on these kinds of
potential advantages of computer-based support.
With respect to the user interface, some navigational problems occurred due to
a lack of explanation on what the user was expected to do. Also, the system
could be more consistent in providing explanations. In addition, it appeared
that the users liked to be able to navigate quickly through the system. This
could be improved by allowing cross-references. Finally, the users suggested
that it would be easier to find conceptual information, by ‘clicking’ on the
concept in the screen, instead of going to the explanation menu first.
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5.4 Paper-based prototype

The design and formative evaluation of the preliminary prototype led to some
first insights into the practicality of the support and user interface of CASCADE.
Although the participants were rather positive about the ideas behind the
system, they were also somewhat concerned about the surplus value of

CASCADE compared to, for instance, a paper-based handbook. This led to the
decision that the next prototype needed to anticipate these comments by
illustrating the potentials of computer support. It was expected that these
illustrations would require quite some programming capacity. Putting too
much (programming) time into the elaboration of ideas which may appear not
to be practical, was viewed as a potential problem. For this reason, a paper-
based prototype was designed first.
The paper-based prototype consisted of a pile of papers representing all screens
of the preparation stage of a formative evaluation. Users could ‘walk through’
the screens. Because such paper-based prototypes are relatively easy to produce
and to change (compared to software prototypes), Rettig (1994) advocates these
prototypes in early design stages, when many design decisions are still open. In
this section, the design decisions concerning the content, support and user
interface of the paper-based prototype of CASCADE are discussed.

5.4.1  Content (paper-based prototype)

To make the aim of a formative evaluation more clear, the definition of
formative evaluation was extended with the issue that its final aim is to
generate revision decisions based on which the quality of the curriculum could
be improved. The main part of the procedural model for curriculum
development remained almost the same. The notion that lesson materials could
be subsequently refined towards a final deliverable was added (see figure 4.1 in
section 4.1.3).
Similar to the former prototype, it was decided to focus the paper-based
prototype on the preparation stage (stage a) of a formative evaluation of lesson
materials. The stages of formative evaluation were changed and were brought
into line with the stages found in the literature review (see section 5.2.1). The
preparation stage (a) included the following sub-stages:
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1. description of the context;
2. formulation of the evaluation questions;
3. decision on evaluation approaches;
4. selecting activities;
5. selecting and developing instruments.
The stages b, c, d and e and their sub-stages were only mentioned:
b. data collection: instructing the evaluators, approaching the respondents,

collecting the data;
c. data processing: developing analysis scheme, analyzing the data,

interpreting the results, formulating the conclusions;
d. reporting evaluation results: aim, writing report;
e. revision: applying the revision measures to the materials.
Parallel to these sub-stages, planning and monitoring activities were proposed,
but not (yet) elaborated. Changes with regard to the content of sub-stages of the
preparation stage are discussed in the remainder of this section.

a1. Description of the context

Similar to the former prototype, it was assumed that the main evaluation
questions (see sub-stage a2) and selection of evaluation approaches (see sub-
stage a3) depended on the stage of development of the lesson materials and the
uncertainties developers encounter with respect to the lesson materials.
However, the notion of the uncertainties was changed. Further, another change
was based on the idea that the selection of evaluation approaches also
depended on: 1) the constraints developers have to deal with during the
formative evaluation; and 2) the importance of the results of the formative
evaluation.

With regard to the uncertainties of developers with respect to the materials, it
was stressed that formative evaluation activities may help in reducing
uncertainties about the quality of (parts of) tentatively designed curriculum
materials. During the development of lesson materials (intended curriculum),
developers may use information from teachers to find out the way they
perceived and executed the materials and from learners to get insight in their
experiences and the effects the materials brought about. Experts may also
reflect on these aspects and give judgments about the feasibility of the
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materials. Some experts may also be invited to appraise the information
included in the materials and its internal consistency. Teachers, learners and
experts may also give suggestions about the way the materials could be
improved. All information gained from the respondents may be compared to
the developers’ intentions. Discrepancies between the findings and intentions
may prompt improvements of the materials or adaptations of the intentions,
which is assumed to lead to an increase in quality of lesson materials.
In section 5.3.1, it was described that curriculum developers may have various
uncertainties concerning the quality of the materials. The types of uncertainty
were linked to the curriculum representations (described in section 2.1.1).
Figure 5.3 illustrates the relationship between the types of uncertainties and
curriculum representations.

Figure 5.3: Types of uncertainty

Quality

Acceptability Practicality

ideal - formal intended - perceived intended - operational intended - experiential/attained

intended

Effectiveness

experts teachers teachers learners

Acceptability refers to the question whether experts agree on the theoretical
foundation of the intended curriculum and its internal consistency and whether
the way prospective teachers interpret the curriculum corresponds to the
developers’ intentions with the materials. Practicality refers to the ability of
prospective teachers to carry out the curriculum as intended by the developers.
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Whereas effectiveness refers to the way the learners experience the curriculum
and the results learners show with respect to the intentions of the developers.

The five types of uncertainty (as mentioned in section 5.3.1) were reduced to
three main types (acceptability; practicality; and effectiveness), with the concept
of acceptability divided into the following three questions:
1. Do the curriculum components meet the requirements?

The following curriculum components may be distinguished (cf. Eash,
1991): rational; aims and objectives; subject matter; modes of transaction;
and learner evaluation. For every component the development team may
point out some requirements (for instance, the subject matter should
represent current trends in its professional field). The components of a
curriculum may be compared to such requirements, which could lead to
revision decisions with respect to the components.

2. Does the curriculum show internal consistency?
Between all curriculum components, a well balanced relationship should
exist. This means that, for example, the modes of transaction and the test
items should fit the objectives of a curriculum.

3. Do the teachers accept the curriculum?
From an early stage on, developers could check whether the elaboration of
the product is consistent with the wishes of the teachers.

In addition to these changes in the notion of uncertainties, in the paper-based
prototype the constraints of a project and the importance of the evaluation
results were added as influencing factors on the feasibility to perform a certain
formative evaluation task (Tessmer, 1993; Tessmer & Wedman, 1993). When the
project has ample sources (such as: money, time and personnel) it is more likely
to perform a comprehensive evaluation, compared to situations with, for
instance, only a small budget.
The importance of the formative evaluation results may also influence the
selection of evaluation approaches. For instance, when developers are very
uncertain about some aspects of their lesson materials, then the formative
evaluation results may become very important. In such cases developers may
decide to carry out an extended evaluation. This may lead to the decision to add
some resources to be able to carry out the evaluation which is needed.
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a2. Formulation of the evaluation questions

The main formative evaluation questions may be found by combining the
uncertainties (5 options) and the developmental stage of the materials (5
options) (see also section 5.3.1).

a3. Decision on evaluation approaches

Compared to the former prototype, the approaches and selection table did not
change. The intention to include the amount of resources and the importance of
the evaluation results into the selection table was mentioned but was not yet
implemented in the prototype.

a4. Activities

For each approach (selected in sub-stage a3) users could select which activities
they would like to carry out. In this prototype, this idea was elaborated for the
approach: micro-evaluation.

a5. Instruments

Based on the activities (selected in sub-stage a4), users could choose which
instruments they would like to use during the data collection. To gain insight in
the possibilities of such instruments, this idea was elaborated for observation
instruments.

5.4.2  Support (paper-based prototype)

The paper-based prototype was built to make clear various ways in which

CASCADE may support the curriculum developer in preparing a formative
evaluation. This prototype included various templates. One template was
provided to trigger the users to select the options concerning their context (see
also former prototype):
• stage of development of the lesson materials: design specification, tentative

development, partially detailed materials, detailed materials, or final
deliverable;

• uncertainties with respect to the lesson materials: acceptability (components
meet requirements, internal consistency, teacher acceptance), practicality,
effectiveness;
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• constraints: ample or few;
• importance: very important or not so important.
Three templates were added which concerned the match between: questions
and approaches; approaches and activities; and activities and instruments.
Another option was included through which users could choose whether they
would like to adapt an example of an instrument or to develop a new
instrument. When users chose to adapt an existing one, CASCADE would show
the instrument in a word processor (this was only elaborated for one
observation instrument). When the users wished to develop a new instrument,
the system would open a new text-file.
For each instrument, CASCADE provided procedural guidelines and points of
attention on how to develop selected instruments (this was only elaborated for
observation instrument). Explanation of concepts, references and examples
related to each aspect of the formative evaluation were mentioned but were not
yet elaborated.
As far as the support is concerned, much interactive advice was added (as
suggested by the participants during the formative evaluation of the former
prototype):
• in sub-stage a2: based on selected contextual options, the system proposed

one to five main formative evaluation questions;
• in sub-stage a3: based on the main question(s), the system proposed

possible formative evaluation approach(es);
• in sub-stage a4: based on selected approach(es), the system proposed

possible evaluation activities;
• in sub-stage a5: based on selected activities, the system proposed possible

instruments.
Before providing advice, CASCADE checked the user input. When the support
system needed additional information to be able to give advice, the user was
warned and triggered to provide the extra information. For instance, when
users wished to develop an instrument but they did not know which one to
choose, they could solicit advice from CASCADE. If the user had not yet
provided any context information nor selected any evaluation approach, then
the system would lead the users back to the first sub-stages. Only if the user
had provided the additional information, would CASCADE give advice on the
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instruments. All information stored in the system could be used again later on
in the project.

5.4.3  User interface (paper-based prototype)

All support belonging to each sub-stage was brought together in one screen.
Although this led to more information on each screen, it was assumed that it
would help in getting a better overview of each sub-stage. For instance, in the
former prototype, users needed to access three separate screens to make the
context of the evaluation explicit (one screen for determining the type of
materials, one screen for indicating the stage of development and one for
selecting the uncertainties). In the paper-based prototype these aspects were
assembled into one screen, together with the contextual aspects concerning the
constraints and importance of the formative evaluation. Special attention was
given to a clear screen design in order to minimize cognitive overload. The
prototype contains the following screen areas (see figure 5.4): title field (name of
screen referring to stage and sub-stage); navigation area (with links to: start,
former screen, next screen, main map, help, explanation of concepts, references,
examples); main area (with specific support for each sub-stage).

One wish of the participants of the formative evaluation of the former
prototype concerned the possibility of cross-referencing other parts of

CASCADE. To make more flexible use of the system possible, this wish was
taken into account. To meet this wish and, in the mean time, to provide a clear
overview of the content of the system, a map was added containing a matrix
with the stages and the sub-stages. Each sub-stage was presented as a button.
When users double clicked on a sub-stage button, they would go to that sub-
stage. Each screen gave access to this map. Users did not always have to use the
map to navigate through the system. They could also follow an ‘ideal’ line
through CASCADE offered by the ‘next’ button on each screen.
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Figure 5.4: Example of a screen of paper-based prototype

Similar to the former prototype, users could select an option by clicking on a
check box, and they could activate a link by clicking on a button. In this
prototype, hot words were replaced by buttons. When users were in the task
map of CASCADE, they could go to a sub-stage by double-clicking on that
specific sub-stage button. They could get explanation, examples or references
for each sub-stage, by first clicking once on the sub-stage button in the task
map, followed by a single mouse-click on the buttons explanation, example or
references.
Similar to the former prototype, some links were hidden as long as they were
not useful. In addition, the inclusion of hard links as well as return links (in case
of explanation, references and examples) remained the same.
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5.4.4  Formative evaluation and revision decisions (paper-based prototype)

The formative evaluation focused on the validity of the content of CASCADE

and the practicality of its support and user interface. Two evaluation methods
were used: ‘walkthrough’ and ‘expert appraisal.’

Walkthrough by user group

The walkthrough method (cf. Monk et al., 1993) was used to gain insight in the
practicality of support and user interface of CASCADE (see also section 3.2.2).
During the evaluation, the user group (n=5) ‘walked through’ the paper-based
prototype by going from one paper screen to the other. To guide their
movements, three scenarios were written (cf. Carroll, 1994). Each scenario
included a series of screens which should give the user an idea of events that
could happen when they would consult CASCADE. In all scenarios, the context
was kept the same: it concerned the situation in which developers would like to
perform a formative evaluation of lesson materials which were partially
elaborated in detail. The focus of the evaluation would be on the practicality of
the materials. The results were considered to be important, but the hypothetical
project only had few resources to allocate for an evaluation. In the first scenario,
the participants started at the beginning of the prototype and gained an
impression of the screens which they would see when they were using

CASCADE linearly. The second scenario showed that users could also begin
somewhere else in the system (for instance, at the instruments). The third
prototype dealt with the situation in which the users decided to start at the
screen with the instruments but did not know which instrument to choose. This
scenario showed the way CASCADE could provide advice in such situations.
Each user was asked to work aloud, which made it possible for the evaluator to
find out problems and comments concerning the support and user interface (cf.
Dumas & Redish, 1994; Van der Geest, 1991). To assure that all questions
concerning the paper-based prototype would be answered by all users, a
checklist was used. During a plenary meeting the results from the individual
judgments were summarized and discussed. Based on this, revision decisions
were made.
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Members of the user group appeared to appreciate the support and user
interface of the paper-based prototype. Here, only a few revision decisions are
mentioned (for more results the evaluation report, see: Nieveen, 1995a:
With respect to the support the following decisions were made:
• In order to make the support more quickly and to the point, unnecessary

steps should be avoided. For instance, instead of providing an option for
generating main evaluation questions, CASCADE could present these
questions automatically, based on the context description. The only thing
users have to do is verify or adapt the proposed questions.

• It should be made more clear that the uncertainties are not mutually
exclusive.

The following decisions were made with respect to the user interface:
• To make the navigation easier for first time users, information about the

navigation should be included in a help function.
• In order to avoid errors or misconceptions, some button labels need to be

made more clear.
• A blinking signal in the map may show the users’ location in CASCADE.
• It should be made more clear on what aspects users can get explanation,

references, examples and advice.
Although it was not the main purpose of the formative evaluation to get
feedback on the content of the prototype, some comments were made with
regard to this component.
• A distinction should be made between the formative evaluation of teacher

materials and learner materials.
• The available constraints need to be made more specific. The following

constraints were suggested: time, money, number of evaluators and
expertise of the evaluators.

• The stage in which revision decisions are made can be added to the report
stage.

Because these comments were considered to be important, it was decided to
include these in the next prototype, as well.
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Expert appraisal

The expert appraisal was chosen to get insight in the validity of the content of

CASCADE (see also section 3.2.2). Three experts in the field of curriculum
development in general and formative evaluation in particular got an outline of
the conceptualization of formative evaluation. Based on the outline they gave
comments on the correctness and internal consistency of the conceptualization.
In addition, these comments were discussed with each individual expert.

It appeared that the experts were rather positive about the correctness and
internal consistency of the content of CASCADE. Most comments were requests
for more specifics on certain topics, such as:
• In the definition it was not clear what kind of activities are included in the

formative evaluation.
• It was not clear who is responsible for determining the requirements of the

lesson materials.
Also, some changes were suggested with regard to:
• the distinction between formative evaluation stages, for instance: the actual

development of instruments should be performed after the preparation of
the formative evaluation has led to the conclusion of which instruments will
be needed;

• the table for selecting suitable evaluation approaches, for instance: it is not
possible to perform a micro-evaluation with materials which are in a global
stage of development, as was suggested in the outline, because in this stage
the materials are not yet sufficiently elaborated to be usable in practice.

The feedback of the experts was taken into account in a subsequent version of
the conceptualization. This version was discussed in a plenary meeting with
most of the experts of the first round and some additional experts who also had
a curriculum development background. None of those experts suggested any
major changes or additions. This led to the conclusion that, for that moment, the
content of CASCADE was acceptable according to participants in the expert
appraisal.
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5.5 First computer-based prototype

Based on the characteristics of the content, support and user interface of the
paper-based prototype and the results of the formative evaluation, a computer-
based prototype was designed and evaluated. A computer-based prototype
approximates the actual support and user interface. The focus of the computer-
based prototype was still on the first stage of a formative evaluation (the
preparation stage). Other stages (data gathering, data processing and reporting)
were to be included in subsequent versions of CASCADE.

5.5.1  Content (first computer-based prototype)

The expert appraisal of the former prototype resulted in some refinements of
the definition of formative curriculum evaluation. In this prototype formative
evaluation was defined as a systematically performed activity (including
preparation; data collection; data processing; and reporting), integrated in the
curriculum development process and aiming at quality improvement of a
(partially) developed prototype of a curriculum by locating shortcomings and
generating revision decisions. The underlying model of curriculum
development remained the same (see section 5.4.1).

In this prototype of CASCADE the formative evaluation stages and sub-stages
changed in some respects. As far as the preparation stage is concerned the sub-
stages a4 ‘selecting activities’ and a5 ‘selecting instruments’ were combined,
because each evaluation activity has a related evaluation instrument (for
example: observation: observation instrument; interview: interview guideline).
In addition, the second part of sub-stage a5 ‘developing instruments’ was
placed in the data gathering stage (see also one of the results of expert appraisal
of the former prototype), because it was considered to be better to start
developing instruments after the preparation stage has finished, because based
on discussions the plans may be altered with respect to the activities and
instruments to be used during the evaluation. Instead of providing a planning
and monitoring module parallel to the evaluation stages (like it was proposed
in the former prototype), developing an evaluation plan was included as the
final sub-stage of the preparation stage. The idea of a monitoring module was
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abandoned, because the main focus of CASCADE should be the formative
evaluation process and because monitoring could be supported by various
commercially available software tools. All changes led to the following sub-
stages of the preparation stage (stage a):
1. description of the context;
2. formulation of the evaluation questions;
3. selecting evaluation approaches;
4. selecting activities and instruments;
5. preparing the reporting;
6. evaluation plan.
The following stages and sub-stages of a formative evaluation were only
mentioned in this first computer-based prototype:
b. data gathering: developing instruments, instructing the evaluators, inviting

the respondents, collecting the data;
c. data processing: data entry, data reduction, data display, conclusions (these

tasks were based on the ones Miles and Huberman, 1994, distinguish for
qualitative data analysis);

d. reporting evaluation results: content and revision (based on the formative
evaluation results of the former prototype it was decided to include the
revision stage (e) in the reporting stage).

The remainder of this section discusses the changes with respect to the content
of the sub-stage of the preparation stage of the first computer-based prototype
of CASCADE.

a1. Description of the context

Similar to the former prototype, in this prototype, developers needed to
indicate some contextual factors. Based on this information, main evaluation
questions could be formulated (see sub-stage a2) and suitable evaluation
approach(es) could be selected (see sub-stage a3). The factors which were
included in this prototype are: the object(s) of the formative evaluation; the
stage of development of the object(s); the quality aspects of the object on which
the evaluation should focus; and the facilities available to the evaluators.
Based on the formative evaluation of the paper-based prototype, it was decided
that the term ‘lesson material’ was not specific enough. This was enhanced by
indicating that the term refers to (combinations of) learner materials, teacher
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materials and reference materials (Keursten, 1994). Learner materials support
students in learning, following lessons and the execution of assignments. In
addition, this may also include more technical information such as learning
how to use certain instruments (e.g. an eyedropper or a computer). The form in
which such materials appear may vary, for example: textbooks, workbooks,
video programs, computer programs, references (easily available overview of
important facts, principles or procedures on a CD-ROM, book or help card), etc.
Teacher materials support teachers during the lesson with methodological
information (concrete support for lesson preparation and execution),
information regarding the content and technical information (for example,
information on how to operate a video cassette recorder). The form in which
such materials appear may be a handbook, video program or CD-ROM.
Reference materials (or job aids) provide overviews of important facts, principles
or procedures (for instance, an overview of all traffic signs used in a country; an
overview of all tropical birds; a list of steps on how to use a computer
program). All lesson materials may be related to one lesson, a lesson series or
even an entire program.
As far as the stages of development are concerned, the final deliverable stage
was omitted, because it appeared to be hard to make a clear distinction between
‘complete material’ and a ‘final deliverable.’ In this prototype the term
‘uncertainties’ was replaced by the more positively stated concept ‘quality
aspect.’ The quality aspects themselves remained the same.
During the formative evaluation of the former prototype, respondents
suggested being more precise with respect to the constraints or facilities of the
formative evaluation. The following aspects were included in the first
computer-based prototype: available time and budget to perform the entire
formative evaluation and the number of project members who may assist in the
formative evaluation and their expertise in performing an formative evaluation.
The importance of the formative evaluation was omitted, because evaluators
were assumed not to carry out a formative evaluation, if they do not experience
it to be important.

a2. Formulation of the evaluation questions

Based on sub-stage a1, one or more main formative evaluation question(s) may
be generated by combining the type of materials (3 options), the stage of
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development (4 options), and the quality aspects (5 options). This leads to a
total amount of 60 possible main questions. Per project only 15 main questions
would be applicable, because each type of lesson material can only have one
stage of development at the moment the formative evaluation takes place.

a3. Decision on evaluation approaches

In the former prototype the following formative evaluation approaches were
distinguished: screening; expert appraisal; micro evaluation and field test. In
this prototype the approach ‘try-out’ was added, which refers to the situation in
which materials are used by a teacher (who is co-developer or well-informed
about the materials) and learners in a classroom setting.
The table which was used so far for selecting evaluation approaches was
revised because of changes in the stages of development, changes in the types
of evaluation approaches, some formative evaluation results of the former
prototype, and an attempt to include influences of the facilities on selecting
suitable evaluation approaches. This led to table 5.3.

Table 5.3: Selection table for formative evaluation approaches in first computer-based
prototype

Stage of development

Design
specifications

Tentative
design

Partially detailed
design

Fully detailed
design

Quality
aspect

Acceptance
• experts

S
EA

S
EA

EA EA

Acceptance
• teachers

EA EA EA
ME (t)

ME (t)
TO (t)
FT (t, b, p, e)

Practicality EA EA EA
ME (t)

ME
TO (t)
FT (t, b, p, e)

Effectiveness EA EA EA TO
FT (t, b, p, e)

Note: S = Screening
EA = Expert Appraisal
ME = Micro-evaluation
TO = Try-out
FT = Field test

t = primarily advisable if enough time
b = primarily advisable if enough budget
p = primarily advisable if enough personnel
e = primarily advisable if enough expertise
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The approaches indicated with (t) were assumed to be particularly suitable if
the project has enough time to carry out this evaluation approach. The field test
was always indicated with (t, b, p, e), meaning that this approach was assumed
to be especially advisable if the project had enough time, budget, personnel and
expertise.

a4. Activities and choosing instruments

Within each approach (selected in a3) users could select various evaluation
activities. The following activities were made available:
• screening: using checklists with required characteristics of curriculum

components of materials and their consistency (With respect to components
of curriculum materials many typologies are available. Eash (1991, p. 67)
proposes a typology with “five widely agreed upon dimensions or
components”: rationale; aims and objectives; subject matter; modes of
transaction; and student evaluation.);

• expert appraisal: interviewing and administering questionnaires;
• micro-evaluation: -observation, requesting logbooks, learning reports,

administering questionnaires, reviewing documents, interviewing;
• try-out: observation, requesting logbooks, learning reports, administering

questionnaires, reviewing documents, interviewing;
• field test: observation, requesting logbooks, learning reports, administering

questionnaires, reviewing documents, interviewing.
Users could select an instrument for each activity to assist them during the
actual data collection.

a5. Preparing the reporting

In this stage of CASCADE, users were invited to develop a communication plan
for their evaluation project, including an overview of decisions with respect to:
• results of the formative evaluation will be reported (for instance, progress

of the evaluation, approach and experiences, summary of most important
conclusions);

• recipients (for instance, colleagues, financiers, publishers, inservice trainers,
societal comities);

• format (for instance, written memos (such as informal reports, formal
internal reports, external reports); verbal reports (such as informal
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discussions or presentations, panel discussions); audio visual reports, such
as video clips with most important scenes).

a6. Evaluation plan

An evaluation plan provides an overview of the intentions concerning the
formative evaluation. In this prototype such a plan consisted of:
• project identification (name of the project, name of the department, name of

the person who prepared the formative evaluation);
• context (see a1);
• evaluation questions (see a2);
• approach, activities and instruments (see a3 and a4);
• communication plan (see a5);
• organization (here only mentioned as a part of the plan).

5.5.2  Support (first computer-based prototype)

To support the preparation stage mentioned above, this prototype provided
various types of computer-based support. The prototype provided templates to
help the users to indicate their context (type of lesson materials, stage of
development, quality aspects, facilities), to match the questions and evaluation
approaches, to match the approaches, possible activities and instruments and to
select options of the communication plan (target group, content, way of
communication). In addition, this prototype generated an initial framework of
an evaluation plan, based on the user’s input. To make it possible to edit the
overview (by using a word processor), the plan was generated in ASCII-code.
Further, this prototype provided explanations of the following concepts:

CASCADE, formative evaluation, lesson materials, developmental stages,
quality aspects, constraints, context, questions, activities, reporting, evaluation
plan, approach, screening, expert appraisal, micro-evaluation, try-out, field test,
interview, questionnaire, logbook, learner report, observation, documents,
respondents, instruments, target group of report, content of report, ways of
reporting. The possibility of providing references related to each aspect of the
formative evaluation was only mentioned as an option and only one example
was included related to the communication plan.
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With respect to the interactive advice, this prototype automatically proposed
main formative evaluation questions based on the selected contextual aspects
and automatically proposed possible activities for each selected approach.
Users did not need to ask for these types of advice (this fits the comment made
during the formative evaluation of the former prototype). Users still needed to
ask for advice on suitable formative evaluation approaches, based on selected
question(s) and facilities. This prototype of CASCADE did not yet check on
users’ input (as illustrated in the paper-based prototype).

5.5.3  User interface (first computer-based prototype)

The characteristics of the user interface got major attention during the design
stage of this prototype. Based on a literature review, the rather abstract list of
requirements (concerning the aspects: learnability, satisfaction, memorability
and error rate) which was discussed in section 5.2.3, was made more concrete
with several design principles (see section 4.3 for more details).
To increase the consistency, each screen was given five separate areas (see
figure 5.5): title field (with name of screen referring to the sub-stage); ‘What
support is available?’ area (with links to explanation of the screen; explanation
of concepts; references, examples, advice); ‘Where am I?’ area (indicating the
location of the user in the CASCADE); main area (with specific support for each
sub-stage). In addition, on each screen users were offered navigational help in
the area entitled ‘Where can I go?’

Similar to the paper-based prototype, a task map was added to make cross-
referencing possible. An ‘ideal’ work flow was offered which is activated when
users click on the ‘next’ button on each screen. Also similar to former prototype,
users could select an option by clicking on a check box; and users could activate
a link by clicking on a button. Based on a finding of the formative evaluation of
the former prototype, the concepts which were explained in CASCADE were
underlined, in order to make clear that an explanation was available. To
activate explanation of a concept, users needed to follow the same procedure as
in the former prototype. The explanation appeared in a separate overlying
screen. When users had finished with the support, they returned to the place in

CASCADE from which they left, by clicking on the underlying screen. In order
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to prevent users from selecting links which were not applicable to their
situation, some links were de-activated as long as they were not useful (similar
to the former prototype).

Figure 5.5: Example of a screen of first computer-based prototype

To help users in locating their position within the system they could refer to the
area ‘Where am I?’ on each screen. In this prototype the functions of each type
of object (buttons, hot words, check boxes) was explained in a separate screen.

5.5.4 Formative evaluation and revision decisions (first computer-based
prototype)

The formative evaluation concentrated on the practicality of the content and
support as well as the validity and practicality of the user interface. The
evaluation methods ‘cooperative evaluation’ and ‘expert appraisal’ were used
(see also Nieveen, 1995b).
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Cooperative evaluation with user group

During the cooperative evaluation the focus was on the practicality of the
content, support and user interface of the first computer-based prototype of

CASCADE (see also section 3.2.2). Four members of the user group participated
in the cooperative evaluation. Each single participant developed a plan for the
formative evaluation of lesson materials which was developed by himself. They
were asked to work aloud. It was observed which steps were taken and all
comments and problems were recorded.
All participants reacted positively on the practicality of the prototype. With
respect to the content the most important comments were:
• The option to use learner tests during a micro-evaluation, try-out or field

test should be added.
• Distinction between field test and try-out appeared not to be clear for most

participants.
The type of support provided was considered to be practical according to the
members of the user group. In addition, the users reacted enthusiastically to the
first framework for an evaluation plan which was generated by CASCADE.
However, in a next version they would like to extend the support, with the
following options:
• To avoid misconceptions, concepts used in CASCADE should be explained

more extensively.
• In order to clarify the way CASCADE could be used more examples should

be included.
• Advice on evaluation approaches should be provided immediately, because

some users forgot to ask for advice (although they would have appreciated
it when they would have had it).

Most problems and comments concerned the user interface. This led to several
revision decisions, such as:
• ‘Double clicking’ caused troubles. To avoid ‘point and click’ problems some

navigational aspects should be altered.
• To avoid getting ‘lost in hyperspace’ (which occurs when it is not clear for

users where they came from and where they can go next), CASCADE should
give better indications and instructions on each screen.

• To make quick navigation possible, the area ‘Where am I?’ should be made
active.
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Expert appraisal

Two experts in the field of user interface design were invited to review the
validity and practicality of the prototype and look for violations of general
principles (heuristics) of good interface design (see also section 3.2.2). These
heuristics were brought together in a checklist which was generated during a
literature review (see section 4.3). This appraisal with two experts led already to
many revision suggestions. Therefore the decision was made that it would not
be efficient to look for more feedback at this stage of development. The most
important revision decisions were:
• To avoid problems with the navigation, the ‘main path’ of the system

should be made more clear. Additional information (such as examples and
explanations) should be provided in ‘side paths’.

• In order to prevent errors made by users, CASCADE should provide more
feedback on user activities. For instance, when users did not choose at least
one evaluation approach for each evaluation question, CASCADE should
give a warning.

• If users do not use CASCADE in a linear way, this could have as a
consequence that the system would not be able to provide advice in certain
situations. For instance, if users skip the sub-stage a1 ‘context,’ then

CASCADE cannot provide any advice on useful evaluation approaches.
These kinds of consequences should be made clear to the user.

All revision decisions were to be taken into account in the next version of

CASCADE.

5.6 Second computer-based prototype

Building on the formative evaluation results of the former prototype, it was
concluded that some convergence had been taken place concerning the validity
and practicality of the content and support of the prototype. Most revision
decisions dealt with the user interface of CASCADE. The experts who appraised
the user interface of the former prototype, not only acted as critics who
comment on the user interface, they also gave valuable suggestions for
improvements. Based on their feedback and based on discussions with critical
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friends (who are experts in the field of curriculum development) the decision
was made to revise the first working prototype (especially with respect to its
user interface) and at the same time, to elaborate the prototype with all
subsequent stages of formative curriculum evaluation (data gathering, data
processing and reporting).

5.6.1  Content (second computer-based prototype)

The definition of formative evaluation and the development model underlying
the prototype of CASCADE remained the same. It was during this design stage
that the role of the developer as evaluator (as explained in section 4.1.5)
evolved. Based on discussions with critical friends, it became clear that the
potential role of the developer as evaluator was kept too implicit in the
prototypes which had been designed thus far. More emphasis needed to be
given to the advantage of internal evaluators. For instance, compared to
situations in which materials are evaluated by individuals outside of the
development team, internal evaluators could increase the efficiency of
formative evaluations with regard to the time needed to become acquainted
with the materials and efforts needed to communicate the evaluation plan and
report the results. This progress in thought influenced some design decisions of
the second computer-based prototype.
The preparation stage changed in a few respects. First, in sub-stage a4, the
selection of instruments was omitted, because each instrument (observation
guideline or interview guideline) has a direct relation to a specific activity (such
as observation or interviewing). Instead, these instruments were proposed
automatically in the framework of the evaluation plan based on the activities
which were selected. When editing the framework, users could decide whether
they would appreciate the assistance of an instrument during data collection or
not. If they did not want to use an instrument, they could easily delete it in the
evaluation plan. Second, the sub-stage ‘preparing reporting’ (sub-stage a5 in
former prototype) was deleted, because CASCADE is to be developed especially
to support situations in which developers perform their own formative
evaluation. As a consequence, it was decided that reporting the results would
need less attention. At this point, developers could make an important short cut
compared to situations in which external evaluators need to write extensive
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reports in order to clarify their findings and suggestions to the developers.
These considerations resulted in the following sub-stages of the preparation

stage (stage a):
a1. description of the context;
a2. formulation of the main evaluation questions;
a3. decision on evaluation approaches;
a4. choosing activities, number of respondents, situations and roles;
a5. evaluation plan.
The most important change compared to the former prototype was that the
second computer-based prototype aimed at supporting all subsequent
formative evaluation stages. First of all, the data gathering stage (stage b) was
elaborated, including the following sub-stages:
b1. profile with basic ideas for lesson materials (this sub-stage was added,

because making explicit the intentions with the materials may help in
finding useful questions and points of attention to be included in the
instruments);

b2. adapting or developing instruments;
b3. selecting and inviting respondents;
b4. data collection (it was decided to add instruction of evaluators (sub-stage b2

in former prototype) to this sub-stage, because it seemed to have many
similarities with other points of attention which could be provided
concerning the actual collection of data).

The data processing stage (stage c) included the following sub-stages:
c1. interpreting data (data entry, data reduction and data display (respectively

sub-stages c1, c2 and c3 in the former prototype) were combined in one sub-
stage, because they were considered to be closely related to each other);

c2. making overview of revision suggestions (in this stage evaluators work on
an overview of possible improvements; these suggestions need not be
conclusions yet, because developers may first want to discuss them with
other stakeholders (in d1) before deciding which parts of the materials
should be revised and in which ways).

Finally, it was decided that the reporting stage (stage d) would contain the
following sub-stages:
d1. discussing the suggestions (this sub-stage was added because developers

may need to discuss the revision suggestions with various stakeholders.
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The sub-stage ‘content of the report’ (sub-stage d1 of the former prototype)
was deleted, because it overlaps sub-stage d2);

d2. revision decisions (the formative evaluation would be concluded with an
overview of revision decisions; the actual revision of the materials was not
considered to be part of the formative evaluation).

The remainder of this section deals with changes and elaborations in the
content of the various sub-stages.

a1. Description of the context

In order to formulate main evaluation questions (in sub-stage a2) and to decide
on the evaluation approach (in sub-stage a3), developers needed to indicate
their situation with respect to the same aspects as in the former prototype. As
far as the type of lesson materials was concerned, the category ‘reference
material’ was omitted, because these materials are usually integrated in the two
remaining types of lesson materials: learner material and teacher material. The
stages of development and the facilities were kept the same. The quality aspects
were divided into three main aspects: validity, practicality and effectiveness.
Validity (instead of acceptability) refers to the question whether the
components of the lesson materials are based on state-of-the art knowledge and
whether all components are consistently linked to each other. Practicality refers
to the requirement that it should be possible for teachers as well as for learners
to carry out the intended lessons, under normal conditions. The third aspect of
acceptability in the former prototype (accepted by target group) was added to
the concept of practicality, because it was assumed that the acceptance of the
target group is often based on their judgment of its practicality. Effectiveness
refers to the concept that it should be possible to realize developers’ intentions
by the learners under normal conditions.

a2. Formulation of the main evaluation questions

Based on sub-stage a1, one or more main questions may be generated by
combining the type of lesson materials (two options), the stage of development
(four options), and the quality aspects (three options). Compared to the former
prototype, the total amount of possible questions decreased from 60 to 24.
However, developers could only have six main questions at one time, because
materials can only have one stage of development.
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a3. Decision on evaluation approaches

With respect to the evaluation approaches it was decided to omit the option of a
field test, because the distinction between that and a try-out was not clear; also,
this approach did not meet the requirement of supporting efficient evaluation
approaches. The following formative evaluation methods were distinguished in
this prototype of CASCADE: screening; expert appraisal; micro evaluation and
try-out. Based on some findings of the formative evaluation of the former
prototype and the decision to leave out the field test, the selection table was
altered (see table 5.4).

Table 5.4: Selection table for formative evaluation approaches in second computer-based
prototype

Stage of development

Design
specifications

Tentative
design

Partially detailed
design

Complete
materials

Quality
aspect

Validity S
EA (t)

S
EA (t)

S
EA (t)

EA
ME (t)

Practicality S
EA

S
EA

EA
ME (t)

ME
TO (t, b, p, e)

Effective-
ness

S
EA

S
EA

EA
ME (t)

ME
TO (t, b, p, e)

Note: S = Screening
EA = Expert Appraisal
ME = Micro-evaluation
TO = Try-out

t = primarily advisable if enough time
b = primarily advisable if enough budget
p = primarily advisable if enough personnel
e = primarily advisable if enough expertise

a4. Selecting activities, number of respondents, situation and roles

The following activities could be carried out during a formative evaluation:
using checklists, interviewing, administering questionnaires, observing,
requesting logbooks, requesting learning reports and giving tests. For each
approach (selected in sub-stage a3) different formative evaluation activities
seemed to be useful:
• screening: using checklists with required characteristics of curriculum

components and its consistency (rationale, aims and objectives, subject
matter, modes of transaction; and student evaluation);
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• expert appraisal: interviewing and administering questionnaires;
• micro-evaluation: observation and interviewing (the other activities which

were mentioned in the former prototype were skipped, because these may
be viewed as indirect activities; especially in the situation of a micro-
evaluation (with only few respondents), more direct activities (such as
observation and interviewing) seemed to be more appropriate);

• try-out: If the evaluation focused on practicality, the following evaluation
activities were included: observation, interviewing, requesting logbooks,
administering questionnaires. The activities ‘requesting learning reports’
and ‘reviewing documents’ were omitted, because these did not give much
information about the practicality of the lesson materials. When developers
were particularly interested in the effectiveness of their lesson materials,
they could decide to request learning reports and/or give a test. The latter
was added based on the formative evaluation of the former prototype and
would only be applicable in case of learner materials. The activities
observing, interviewing, requesting logbooks, administering questionnaires
and documents were left out, as these give less information about the
effectiveness of the materials.

The number of respondents of the formative evaluation was added in this
prototype and depends on the available facilities (see sub-stage 1a), main
evaluation question(s) (see sub-stage 1b), selected evaluation approach(es) (see
sub-stage 1c), selected activities (see sub-stage 1d) and willingness of
respondents to participate. The main purpose of a formative evaluation is to
locate shortcomings in the quality of the materials and generate ideas for
improvement. A small numbers of participants may usually be sufficient and
efficient. When deciding on the total number of respondents, triangulation of
respondents (cf. Miles & Huberman, 1994) becomes important. If respondents
are selected who are different with regard to certain characteristics (for
instance, expertise or experience), then the data of one respondents could be
verified and supplemented with those of others. The weak points of certain
respondents could be met by strong points of others. Considering this it was
decided to take into account the following number of respondents which could
be selected for each approach:
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• screening: all developers of the development team;
• expert appraisal: three experts;
• micro-evaluation:

- in case of learner material: three learners or three groups of two learners;
- in case of teacher material: small group of teachers;

• try-out: three classes.

To give an idea of the situation in which the formative evaluation would take
place, it was decided to apply the five categories of situations which are
distinguished by Weston et al. (1995):
• individual: respondents participate in the evaluation alone (for instance,

when respondents fill out a questionnaire);
• one-on-one: each respondent has direct contact with the evaluator (for

instance, face-to-face or by telephone interview);
• pairs: two individuals work together during the formative evaluation,

while the evaluator takes somewhat more distance to the respondents (for
instance, during an observation);

• small groups: small groups of respondents work with the materials, while
the evaluator remains more distanced (for instance, during observation), or
a small group of respondents discusses the materials, while the evaluator is
the discussion leader;

• large groups (for instance, in a classroom situation): the materials are used
by many respondents.

It could be helpful to consider various roles which participants may play during
a formative evaluation, because this could influence the developers’
expectations concerning the kind of feedback they will get from the
respondents. In this prototype the role of a learner, a critic and a revisor were
taken into account (Weston et al., 1995). Respondents with a learner role are not
specifically experts in the subject matter which is covered by the materials. One
can think of students who learn a new subject; but also teachers who have not
taught in a certain manner before. In many cases experts represent this category
as well. For instance, educational technologists are usually not experts in each
subject matter domain. They will take the role of a learner first, before they will
give comments on matters related to educational technology. A participant with
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a learner role may provide comments on for instance, the clarity of certain parts
of the materials. Critics are respondents who are asked to comment on the
materials from the perspective of their expertise. This group consists, for
instance, of teachers who may state that the materials will probably be too easy
for their students, or students who may react to the readability of a text.
Revisors will not only give comments on the materials (like critics do), but they
will also provide suggestions for improvements. For instance, a subject matter
expert who indicates what type of ‘state-of-the-art knowledge’ is missing in the
materials and where this knowledge could be found. It is important to note that
individuals may play several of these roles during the formative evaluation.

a5. Evaluation plan

The evaluation plan of this prototype consisted of:
• project identification (name of the project, name of the person who

prepared the formative evaluation, name of the department);
• context (see sub-stage a1);
• evaluation questions (see sub-stage a2);
• approach, activities and instruments, number of respondents, situation,

role(s) (see sub-stages a3 and a4);
• planning and budget (here only mentioned as a part of the plan).
Based on the evaluation plan, the development team may discuss all
consequences of the formative evaluation and may decide to change certain
aspects of it.

During stage b (data gathering), the choices of the preparation stage (gathered
in the evaluation plan) are to be elaborated and put into practice.

b1. Profile with basic ideas of lesson materials

To be able to concentrate the formative evaluation on important characteristics
of the materials (the intended curriculum), one could explicate those central and
innovative elements of the lesson materials in a lesson profile (cf. Van den
Akker & Voogt, 1994; Keursten & Nies, 1993). A profile may contain the
rationale of the materials, characteristics of an ideal lesson, an overview a
possible problems concerning the materials when put in practice, etc. A profile
may be of help in making the questions of the formative evaluation more
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concrete, which is needed when someone wants to develop the questions and
points of attention of the evaluation instruments.

b2. Adapting or developing instruments

For each selected activity (see sub-stage a4) a new instrument could be
developed, or an instrument, which is available in CASCADE, could be adapted.
This prototype took into account that evaluators could have a need for the
following instruments:
• checklists for judging the curriculum components: rationale; aims and

objectives; subject matter; modes of transaction; learner evaluation;
• schemes for interviewing experts, teachers and learners;
• questionnaires for experts, teachers and learners;
• instruments for observing teachers and/or learners;
• logbooks for teachers and learners;
• learning report questions for teachers and learners;
• learner tests.

b3. Selecting and inviting respondents

In this stage the respondents (experts, teachers and/or learners) mentioned in
the evaluation plan need to be selected and invited. Considering the concept of
triangulation, CASCADE recommended variance in each category of
respondents. For instance, if the developers would like to know whether the
materials are practical for learners with various levels of ability in math, they
may select two poor math students, two average students and two good math
students.

b4. Data collection

Each data collection activity has its own data collection procedure. A distinction
was made between aspects one should think of before the data collection starts,
at the start, during the data collection and after the data collection. For instance:
before an interview takes place one should to give the respondent an indication
of the time needed; at the start of an interview one should test the tape recorder;
during the interview one should summarize the answers and ask for details; at
the end of an interview one should make sure that the information is stored
carefully and that the archive is well organized.
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After the data are collected, they need to be processed in order to obtain the
actual results. This is addressed in stage c.

c1. Interpreting data

Data entry, data reduction and data display were combined in one sub-stage,
because they were considered to be closely related to each other. Each data
collection activity will lead to various kinds of raw data. It might be helpful to
transcribe the raw data (for instance, in case of an interview or observation) but
this was not always considered to be necessary. For instance, if only a few
learners made a logbook, developers may take into account the raw data in the
logbooks during data interpretation. Subsequently, the raw data need to be
reduced, which finally leads to an overview of all remarks and problems
concerning the materials. Finally one has to decide which problems and
remarks need to be taken into account.
Whether all problems, positive and negative remarks in the overview will lead
to revisions, depend on their importance and whether the developers of the
materials think more people would make the same remark or encounter the
same problem.
It was not always considered to be necessary to solve all problems immediately,
sometimes it could be more efficient to postpone the revision until more
bottlenecks were found in that part of the materials. This decision depended
also on the complexity of the problem.

c2. Making overview of revision suggestions

Sometimes suggestions for improving the materials were already available (for
instance, because a respondent gave some useful alternatives during the
evaluation). In addition, evaluators themselves often come up with revision
ideas during the evaluation or during data reduction. It was decided that it
could be helpful when these revision suggestions could be added to the
overview made in sub-stage c1.

In stage d, the final decisions were to be made concerning the revision of the
lesson materials.
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d1. Discussion

This prototype included the additional feature of discussion where developers,
stakeholders and respondents of the evaluation could participate in discussions
about the revision suggestions stated in sub-stage c2. In addition, developers
need to make sure that each problem or negative remark would be carefully
judged on its importance. It was also noted that developers are considered to be
responsible for finding solutions for all important problems and remarks.

d2. Revision decisions

Finally, the formative evaluation will lead to an overview of all revision
decisions. Because it was decided that developers should be supported in
performing efficient evaluations (see section 4.1.5), writing extensive reports
was excluded from this prototype.

5.6.2  Support (second computer-based prototype)

Much effort was put in finding valid and practical support for the entire process
of formative evaluation. It was considered to be important that CASCADE

would provide some support directly on the screens, in order to improve its
accessibility. It was decided to provide other support in text files which would
be adaptable for users. Similar to the former prototype, CASCADE provided
templates (on screen), to help the users to indicate their context and to match
the questions and evaluation approaches. The template which may help in
matching the approaches with the activities were extended with the number of
respondents, situation and roles. Two templates were added in text files, one
with points of attention for developing a profile of the intentions with the
materials and another which assists in making an overview of revision
decisions. Similar to the former prototype, CASCADE generated a first overview
of the evaluation plan in a text file.
Typical data collection instruments were to be added to this prototype.
However, it was hard to find suitable formative evaluation instruments. As
opposed to summative evaluation instruments, formative evaluation
instruments are usually not included in design reports. In addition, handbooks
on evaluation appeared to offer examples which did not apply to the context of
the SLO.
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The checklists and questionnaires for experts which were ultimately developed
(for judging rationales, aims and objectives, subject matter, modes of
transaction and learner evaluations) were based on literature on requirements
of lesson materials (Van den Akker, 1988; Van den Akker & Nies, 1991; Friebel,
1991; Gentry, 1994; Kaufman & Thiagarajan, 1987; Keursten, 1994; Klein, 1991;
Looy, 1991; McAlpine & Weston, 1994; Plomp, 1992; Posner & Rudnitsky, 1986;
Reeves, in press; Romiszowski, 1981; Walker, 1990). Most other instruments
(schemes for interviewing experts, teachers and learners; questionnaires for
experts, teachers and learners; instruments for observing teachers and/or
learners; logbooks for teachers and learners; learning report questions for
teachers and learners; learner tests) were either based on the evaluation manual
already available at the SLO (Keursten & Nies, 1993) or on instruments used by
students during their master’s thesis work at the Department of Curriculum
within the Faculty of Educational Science and Technology of the University of
Twente in the Netherlands.
The instruments which were made available in CASCADE need to be
customized according to the particularities of each project. This remained the
responsibility of the users of the system. However, it was assumed that
examples would serve as time savers for the SLO developers.
Further, this prototype provided explanation of the following concepts on
separate screens: CASCADE, formative evaluation, type of lesson materials,
developmental stages, quality aspects, facilities/constraints, context, questions,
activities, evaluation plan, profile, evaluation approach, screening, expert
appraisal, micro-evaluation, try-out, checklist, curriculum components,
interview, questionnaire, logbook, learner report, test, number of respondents,
type of experts, type of learners, type of classes, respondents, situation, roles of
respondents, instruments, gathering data, interpreting data, revision
suggestions, discussion, revision decisions, judging comments and problems,
complexity of problems, scheduling revision decisions.
Also, this prototype provided procedural guidelines (in text files) and points of
attention which could be looked up quickly:
• guidelines for adapting and developing instruments (sub-stage b2);
• points of attention for selecting and inviting respondents (sub-stage b3);
• guidelines for collecting data: interviewing, using of questionnaires,

observing, using log books, using learner reports and testing (sub-stage b4);
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• guidelines for interpreting data: interviewing, using of questionnaires,
observing, using log books, using learner reports and testing (sub-stage c1);

• points of attention for making first overview of revision suggestions:
judging remarks and problems, complexity of problems, scheduling
revisions (sub-stage c2);

• points of attention for discussing complex problems (sub-stage d1).
Literature references related to each aspect of the formative evaluation and
examples related to each aspect of the formative evaluation were only
mentioned and needed to be elaborated in the next prototype.
One of the formative evaluation results of the former prototype showed that
users did not notice the option of soliciting advice on suitable evaluation
approaches and they experienced the need for asking for advice as an
unnecessary extra step. Therefore, this prototype only provided automatic
advice (users did not need to ask for it explicitly) in the following situations:
• based on the selected type of materials, stage of development and quality

aspects selected in sub-stage a1, CASCADE proposed main formative
evaluation questions, users could only change these questions by selecting
other contextual options (sub-stage a2);

• based on the question(s), the available facilities (selected in sub-stage a1)
and the selection table, CASCADE proposed possible formative evaluation
approaches (sub-stage a3);

• for each selected approach, the system proposed possible activities, number
of respondents, situation and role(s) (sub-stage a4).

In addition, this prototype checked for user-input before going to another
screen. For instance, if users indicate that they want to evaluate learner
materials in sub-stage a1, they also need to indicate the stage of development of
the learner materials and the quality aspects they want to focus on during the
formative evaluation. If they do not indicate these aspects, than CASCADE will
not be able to provide advice with respect to the main evaluation questions (a2)
and approaches (a3). The system would warn the user, when the input of users
is incomplete. To make sure that users selected one or more evaluation
approaches for each main evaluation question in sub-stage a3, CASCADE checks
the user input and warns the user when the input is incomplete.
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5.6.3  User interface (second computer-based prototype)

The formative evaluation results of the former prototype were taken into
account while revising the user interface. Figure 5.6 shows an example of the
new screen design.

Figure 5.6: Example of a screen of second computer-based prototype

The number of screen areas and their functionality were kept the same, but
their position on the screen changed (see figure 5.6): the areas which have
something to do with the navigation through CASCADE, were placed on the left
side of the screen (support area; ‘You are here’ area and navigation area). The
title field was positioned on top of the screen. The remaining area is the main
area.

Similar to the former prototypes, a task map makes cross-references possible. In
addition, the ‘You are here’ area was made functional, which makes it possible
for users to make cross-references to other sub-stages from within the stage
they are in, without the need to go to the task map, first. Similar to the former
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prototype, this prototype offered an ‘ideal’ work flow when users click on the
‘next’ button on each screen.
Also similar to former prototypes, users could select an option by clicking on a
check box and they could activate a link by clicking on a button. The concepts
which were explained in CASCADE remained underlined. The difference
between double clicking and single clicking on the buttons in the task map was
changed. In the new version of the prototype, a single click on a button means
that users will go to the related screen. In case users want explanation on the
word indicated on the button, they first have to activate the explanation mode
by a single mouse-click on the explanation button (the mouse indicator becomes
a question mark to indicate that users are in the explanation mode),
subsequently they need to click on the underlined word on which they would
like to get explanation. The explanation would appear in a separate overlying
screen. If users had finished this support, they would return to the place in

CASCADE from where they left, by clicking on the underlying screen. This is
similar to the situation in which users ask for navigational help or points of
attention. Instruments, procedural guidelines, templates of a profile and
revision decisions were provided in text files to be displayed using a word
processors. In this way, users could make use of all functionalities of their ‘own’
word processor to adapt the support to their needs. When the users had
finished working with this kind of support, they could save the text file and
return to the system, by clicking on the underlying screen.
In order to prevent users from selecting links which were not applicable to their
situation, some links were disabled as long as they are not useful (similar to the
former prototypes). On each screen the users’ location in the system was
indicated in the area ‘You are here.’ Different from the former prototype, all
other sub-stages of the same stage were given in order to get a better sense of
the location.

5.6.4  Formative evaluation and revision decisions (second computer-based
prototype)

The formative evaluation of the second computer-based prototype concentrated
on the validity and of the support and the practicality of the content, support
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and user interface provided by CASCADE. Two evaluation methods (‘expert
appraisal’ and ‘cooperative evaluation’) were used.

Expert appraisal

The support components of the prototype were reviewed by experts in the field
of curriculum development and formative evaluation (n=6), to get insight into
its validity and practicality (see also section 3.2.2). A print-out of all support
was sent to the respondents. All respondents were asked to give comments on
the support components. They were asked to react particularly on three main
questions: ‘Is the support complete?’, ‘Is the support clear?’, ‘In what way could
the support be altered in order to make it more practical for the target group?’

All respondents had useful comments to improve the validity and practicality
of the support. Some major revision decisions are discussed in short.
Concerning the template for developing a profile of the lesson materials, the
function of a profile should be elaborated and two respondents remarked that
the term profile was too ‘heavy.’ Many respondents asked for additional
explanation of concepts, such as: quality aspects and micro-evaluation.
Many suggestions were given in order to make the questions and points of
attention of various instruments more specific. In addition, more general
comments were made with respect to the instruments, such as: define each
instrument; make a comment that instruments need to be adapted to the users’
needs; add to the questionnaires a request for additional information when
respondents are negatively toward some parts of the lesson materials.
As far as the guidelines for collecting data are concerned, many revision
suggestions were made. In all guidelines it should be stressed that the
developers should select those aspects which fit their situation and developers
need to indicate to their respondents that data will be used confidentially. In
guidelines on observation, cues should be added on using an audio-tape and a
remark should be added about the fact that it is sometimes necessary to explain
to students why the lesson will be (video) taped. In guidelines on interviews, it
should be added that evaluators need to bring an extra tape and in guidelines
on testing students it should be added that these should be given in
environments where students can concentrate themselves.
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Further, many revision decisions were made with regard to the interpretation
of data collected with an interview or observation. For instance, it should be
added that in cases where evaluators do not have much time, they may focus on
the main aspects they saw in the lesson or heard during the interview, in which
case transcription of the entire observation or interview is not always necessary.
The support on deciding whether a comment or problem is taken into account
or not should be elaborated.

Cooperative evaluation with user group

To get insight in the practicality of the content, support and user interface, a
cooperative evaluation was carried out (see also section 3.2.2). Three members
of the user group were involved (unfortunately the fourth member was ill). The
actual cooperative evaluation was preceded by a pilot test with one expert in
the field of formative curriculum evaluation. During the cooperative
evaluation, each user developed a plan for the formative evaluation of lesson
materials developed by themselves. During the evaluation they were asked to
work aloud. The steps they took were observed and everything they said was
audio-taped.

All respondents (the results of the pilot test were taken into account as well)
appreciated the main structure of CASCADE (stages and sub-stages) and liked
the idea that the system is a kind of checklist, which helps in identifying and
selecting options (which may be different from the ones the users normally
select). The possibility of generating a first framework for an evaluation plan
was highly valued. Several revision decisions were made, in order to fine-tune

CASCADE.
With respect to the content, the remark was made that the selection table should
be checked once more. For instance, it might be possible to do a try-out with
learner materials which are not yet completely elaborated. This option was not
available in the second computer-based prototype. Concerning the support the
following suggestions were given:
• CASCADE should include useful literature references.
• During data interpretation, the evaluators should not only locate the

negative remarks, but also positive remarks.
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• The support is sometimes experienced as being too general, but it would be
a good idea to make it adaptable to more concrete situation. The repertoire
of each developer could be included in CASCADE. It may be a good idea to
add the name of the initiator of an instrument, in order to be able to ask this
colleague for more information on it.

With respect to the user interface the following improvements could be made:
• To make the navigation more transparent, it should be made more clear

what actions users are expected to take on each screen and how they can
proceed to other screens in CASCADE.

• The working of ‘pull-down’ menus should be explained.
• With a small sign it should be made clear what options users already have

chosen. For example, when a user has decided in the preparation stage to
carry out some observations, this information should be presented on the
screen (in the data gathering stage) with examples of all kinds of
instruments (including the observation instruments).

• Especially when users navigate linearly through the program, it may still be
hard for them to locate where they are in the program. This could be
improved by providing a pop-up screen when they enter a new stage of the
evaluation and to extend the ‘Where am I’ area with other main stages.

From the observation data it appeared that none of the users asked for much
explanation, maybe because they first need to click on the explanation button,
and then on the term about which they would like to get some explanation.
When it is made easier to get explanation (for instance, when they only need to
click on the word), its use may increase.

5.7 Towards a final version

Building on the formative evaluation results of the second working prototype it
was concluded that CASCADE should be revised in some respects to meet the
criteria of validity and practicality. Compared to the former revision cycle, the
revision suggestions were more concerned with fine-tuning the prototype (for
instance, adding and skipping small parts of the instruments or procedural
guidelines), instead of changing the prototype in major ways.
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The focus on refinement could be considered as a characteristic of entering
some of the later stages of development (see also Thiagarajan, 1991, in section
4.1.5). It was decided to work towards a final version. The final version should
work on the target platform, MS-Windows (see section 3.2.2). Based on a
feasibility study (De Bie, 1996), it was decided to use Delphi as a programming
tool. A professional programmer re-built CASCADE based on the second
computer-based prototype and the results of its formative evaluation. Based on
pilot tests with seven participants using different MS-Windows versions (3.1,
3.11, 95) and extensive debugging-sessions, the final version became ready for
assessing its practicality and effectiveness in the SLO practice. In the remainder
of this section, a description of the changes compared to the earlier prototypes
is given. A full description of the final version of CASCADE is provided in
chapter 4.

5.7.1  Content (final version)

The definition of formative evaluation and the development model underlying

CASCADE remained the same. The focus of the final version was on all of the
following stages and sub-stages of formative evaluation:
a. Preparation (no changes):

1. description of the context;
2. formulation of main evaluation questions;
3. decision on evaluation approaches;
4. choosing activities, number of respondents, situation and roles;
5. evaluation plan.

b. Data gathering (no major changes):
1. intentions with lesson materials (based on the formative evaluation of

the former prototype this sub-stage was renamed);
2. adapting or developing instruments;
3. selecting and inviting respondents;
4. data collection.

c. Data processing:
1. interpreting data;
2. making overview of revision suggestions.
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d. Reporting evaluation results:
1. making overview of revision decisions (discussion (sub-stage d1 in

former prototype) is included in sub-stage c2, because it could be seen
as part of collecting data or discussing revision suggestions).

Based on the results of the formative evaluation of the former prototype, the
content of the sub-stages of the final delivery was improved. However, not all
suggestions led to actual changes. For instance, during the cooperative
evaluation of the former prototype one respondent made a comment
concerning the selection table (see sub-stage a3). According to him, it should be
possible to carry out a try-out with learner materials which are only in a
partially detailed stage of development. After considering this option, it was
decided to leave this option out, because it was felt by the developer of

CASCADE that a try-out may be difficult when the materials are not yet
completed.
In the data gathering stage the sub-stage ‘data collection’ (b4) changed
somewhat. In this sub-stage guidelines were added for carrying out a screening.
In addition, guidelines for interpreting data which were collected with a
screening were added to sub-stage c1 of the data-processing stage. In sub-stage
c2 of this same stage two aspects of the former prototype were combined in one
point of attention: deciding which problems and remarks need to be taken into
account and making a first overview of revision suggestions. The content of the
final stage on reporting evaluation results remained the same.

5.7.2  Support (final version)

As far as the support is concerned, the revision activities focused mainly on
fine-tuning. All revision suggestions of section 5.6.4 were taken into account.

CASCADE maintained the same templates, and the generation of the evaluation
plan and the examples of the instruments remained the same. With respect to
the explanation of concepts some were added (preparation, data gathering, data
processing, reporting). It appeared that in some instances no clear distinction
was made between explanation of a concept and points of attention concerning
a concept. To make the support more consistent in this respect, some
information which was given in an explanation screen in the former prototype,
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was now provided in a points of attention screen (type of experts, type of
learners and type of classes, judging comments and problems, complexity of
problems, scheduling revision decisions, discussion).
Concerning the procedural information, the points of attention for selecting and
inviting respondents (in sub-stage b3) were elaborated with number of
respondents, type of experts, type of learners, type of teachers, type of classes,
contacting respondents. In addition, the points of attention for making a first
overview of revision suggestions were somewhat altered, now including:
timing revisions and discussing complex problems. Further, the sources which
were used in relation to each sub-stage were added, as well as a case
description and sample screens related to the case to give users an idea of the
way CASCADE could be used. In the final version it was also made possible to
add the name of the initiator of all text files (instrument, procedural guidelines,
overview of intentions and revision decisions), in order to be able to ask this
person for more information on the information (s)he saved in CASCADE. The
latter alteration was again based on a suggestion of a participant of the
formative evaluation of former prototype. Finally, the file management was
addressed. Users could select earlier CASCADE-sessions and continue working
on them or could start a new session.
The advice is kept largely similar to the former prototype. Based on the
formative evaluation results of the former prototype, the final version of

CASCADE indicates with a small ‘<<’ sign which support the user may need
based on the selected activities (a4). These reminders were included for useful
instruments (sub-stage b2); useful tips for selecting and inviting respondents
(sub-stage b3); useful guidelines for data collection (sub-stage b4); and useful
guidelines for data processing (sub-stage c1).

5.7.3  User interface (final version)

Concerning the screen design several changes took place. First, the decision was
made to provide less information directly on a screen, but hide most
information behind buttons. On the one hand, this was assumed to lead to less
cognitive overload, on the other hand, users could decide themselves about
which aspects they need more support. Second, in order to make the screen
design more consistent and provide more help on what actions users were
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expected to take on each screen, another screen area was added: the
announcement area (see figure 5.6). Next to this new area, the final version
consists of five other areas: title field, support area, ‘You are here’ area,
navigation area and main area.

Figure 5.7: Example of a screen of final version

Further, some navigational aspects were changed. First, based on the formative
evaluation of the former prototype, it was decided to avoid the use of an
explanation mode in the screen with the task map (see section 5.6.3). In order to
simplify the navigation with this respect, buttons with underlined hot words
were omitted. A single mouse-click on a button leads users immediately to the
related sub-stage, whereas a single click on a hot word leads to explanation on
the underlined term. The use of check boxes remained the same. The way users
return from the support on separate screens to the sub-stages in CASCADE

stayed the same, as well. However, the way users return from text files in a
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word processor has changed somewhat. For technical reasons it appeared not to
be possible to provide this support in an overlying screen. Therefore, when the
users have finished this kind of support, they may save the text file and quit the
word processor. By clicking on the CASCADE-icon on the desktop of the
computer, the sub-stage from where they left the system will re-appear.
The possibilities of making cross-references using the ‘You are here’ area
received minor changes. To gain a better sense of the location in the final
version, all other main stages were presented as well and the sub-stages were
numbered. Based on the formative evaluation results of the former prototype,
pop-up screens were added, which would be activated if users entered another
main stage of the evaluation. This could assist users in locating their position in
the support system.

Finally the navigational help was extended with:
• special help for each screen (on separate screen, accessible via navigation

button on each screen);
• announcements concerning each screen (separate area on each screen);
• explanation of navigation in sample (on separate screen, accessible via

sample button on each screen);
• ‘fly-by’ help explaining each object (available on each screen, activated

when the users point at an object with the mouse-arrow).

More details on the final version of CASCADE could be found in chapter 4.
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Chapter 6

Assessing practicality and effectiveness of
CASCADE

wo development research stages were planned to reach the main aim of

the CASCADE study, which was to develop a computer support system

which assists curriculum developers from the SLO in optimizing the

effectiveness of their formative curriculum evaluation efforts, within a

framework of a more comprehensive model of curriculum development. The

first stage (the prototyping stage) concentrated on the development of a valid

and practical final version of CASCADE, whereas the second stage (the

assessment stage) provided a first indication of the practicality and

effectiveness of this final version for a larger group of curriculum developers.

The assessment stage consisted of two sub-studies (as was discussed in chapter

3): a workshop and try-outs. The workshop was planned to be able to gain an

indication of the practicality and effectiveness of CASCADE for a wider group

of SLO developers. Because the performance of a complete formative evaluation

is a complex activity, it was decided that the workshop would focus on one part

of a formative evaluation: the preparation stage. The try-outs were planned in

order to study the practicality and effectiveness of CASCADE during an entire

formative evaluation cycle in actual practice.

In this chapter the design, results, and conclusions of the workshop and try-

outs are presented in sections 6.1 and 6.2. The chapter ends with overall

conclusions regarding the practicality and effectiveness of CASCADE (section

6.3).

T
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6.1 Study 1: Workshop in the SLO

The design of the first study will be summarized in section 6.1.1 through section
6.1.4. Section 6.1.1 presents the research questions and variables. Section 6.1.2
provides more details about the workshop, whereas section 6.1.3 provides
several characteristics of the participants of the workshop. Section 6.1.4 will
present more information about the data collection and data analysis of this
study. In section 6.1.5 details will be given about the results, and section 6.1.6
will focus on an in-depth exploration with regard to the practicality and
effectiveness of CASCADE for developers with different levels of experience in
preparing formative evaluations. The section will end with a conclusion and
discussion of the first study, in section 6.1.7.

6.1.1  Research question and variables of first study

The central question of the first study of the assessment stage was:
What is the practicality and effectiveness of CASCADE during the preparation of a

formative evaluation within the SLO practice?

The practicality of CASCADE is considered to be conditional for its effectiveness
(see also chapter 3). This means that if the system does not meet the needs and
wishes of the members of the target group (in this case SLO curriculum
developers who develop concrete lesson materials for general education), the
chance that the system has impact on the formative evaluation efforts of SLO
developers will be small. For that reason, the practicality of the content, support
and user interface of CASCADE needed to be studied first. Further, the support
system is assumed to be effective  in the preparation stage, if:
• members of the SLO target group are able to develop an evaluation plan

which meets predetermined quality criteria;
• developers of the plan are satisfied with their evaluation plan;
• developers of the plan are satisfied with the preparation process of the plan;
• developers did not require too much assistance from other individuals

during the construction of the plan;
• the construction of the plan did not take too much of the developers’ time.
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In order to interpret findings related to these practicality and effectiveness
issues in more detail, it was necessary to obtain insight into various participant
characteristics. For instance, if participants do not have much experience with
the use of computers, they may be dissatisfied with the preparation process of a
formative evaluation because they must first become acquainted with
computers.

Based on these considerations, the following variables were to be taken into
account during this first study of the assessment stage: perceived practicality of

CASCADE with respect to content, support and user interface; satisfaction with
the plan; quality of the evaluation plan satisfaction with the preparation
process; support needed; time needed; and background characteristics of
participants.

6.1.2  Workshop

In order to introduce CASCADE to a larger group of SLO developers (larger
than to the user group during the prototyping stage) and to gain insight into
the variables discussed in the previous section, a four hour workshop was
planned. The workshop was comprised of the following components:
• introduction;
• entry questionnaire;
• training session;
• assignment;
• reflective questionnaire.
The way the workshop was to be promoted to the members of the target group
led to a dilemma. In order to prevent influencing the participants, it was
decided that the invitation would present only some assumed advantages of

CASCADE and in an additional remark in the invitation it was noted that the
participants would be invited to provide their judgments on these assumptions
at the end of the workshop. During a consultation with the heads of the
departments of primary and secondary education, it was agreed that they
would bring the workshop to their staff’s attention and distribute the
invitations at one of their regular department meetings.
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During the introduction of the workshop, the goals and organization of the
workshop were explained. At the end of the introduction, all participants were
invited to answer the questions in the entry questionnaire about some general
characteristics and their experiences with formative evaluation and computer
use (see appendix B).
During a two hours’ training session the participants learned to use CASCADE.
Hands-on experiences based on a booklet with a ‘guided tour’ formed the
greater part of the training. To get started, participants were given only limited
explanation on the support components and user interface of the system. From
an educational point of view, it would be natural to provide participants with
some conceptual information on the background of the support system, as well.
However, in order to investigate whether participants would be able to work
independently with CASCADE, the decision was made to omit this additional
information.
By means of an assignment, the participants were invited to develop a
formative evaluation plan for a case from their own practice (which they had
been asked to bring to the workshop). To get an indication on whether the
preparation of a formative evaluation could be completed in a short time
period, participants were given one hour to finish the plan. Based on the
findings of the formative evaluations during the prototyping stage, such a short
time period was assumed to be feasible. A built-in log function in CASCADE

saved the actions of the participants and time spent on each screen. The
workshop leader and an assistant only interfered with the process when
problems or comments were raised by the participants. The workshop leader
and assistant made notes of the comments and support they provided during
the assignment.
At the end of the workshop, the participants completed a reflective
questionnaire (see appendix C). This questionnaire was comprised of 4-point
Likert-type questions with statements about the perceived practicality
concerning the content, support, and user interface of the support system, the
satisfaction with the plan and the process, the time and support needed and the
use of CASCADE. The participants were also asked to add written comments to
each item of the questionnaire.
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6.1.3  Participants of the workshop

All members of the target group (22 developers of the Department of Primary
Education and 43 developers of the Department of Secondary Education) were
invited to attend the CASCADE workshop on a voluntary basis. The workshop
was carried out four times; twice with a medium-sized group (n=6, n=7) and
twice with a small group (both n=2). The small-group workshops were
organized one month after the two larger ones for those participants who were
not able to attend the first meetings. These four participants had not seen or
used the system before. Only one of them quickly looked at the training
materials before coming to the workshop, but did not do anything with them.
Together, all participants may be considered as one group.

General characteristics

The group of 17 SLO participants consisted of 12 experienced developers (they
have four or more years of experience in curriculum development), whereas
five participants were starting developers (they have less than two years of
experience in development activities). In table 6.1, several other general
characteristics of the participants are summarized.

Table 6.1: General characteristics of participants of the workshop

n Gender Age SLO Department Domain

Male Female Mean S.d. Max Min Primary
education

Secondary
education

α β γ

17 10 7 42 11,3 57 24 7 10 3 7 7

Note: α = Humanities
β = Math & Sciences
γ = Social Sciences
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Experience with formative evaluation

Based on the answers on several questions of the entry questionnaire, the
following picture of the participants’ experience with formative evaluation
emerged:
• Two out of 17 participants indicated that they never had been involved in a

formative evaluation before.
• Of the 15 participants who do have experience with formative evaluations,

two participants have never been involved in the formative evaluation of
lesson materials.

• Of the same 15 participants, 13 answered the question on how often they
perform a formative evaluation. Seven of them pointed out that they do not
perform a formative evaluation in every project, two indicated that they
usually do a formative evaluation once per project, and four indicated that
they perform formative evaluation more than once during a development
project.

• The participants who do have formative evaluation experience (n=15)
indicated which activities they usually perform during a formative
evaluation. Table 6.2 presents the frequencies.

Table 6.2: Number of respondents per formative evaluation activity (n = 15)

Formative evaluation activity Number of respondents

Using the results 13

Data collection 11

Data processing 11

Preparation of formative evaluation 10

Monitoring the project 9

Ask someone else to do a formative evaluation 7

Reporting 7

Of the 15 participants who have been involved in carrying out formative
evaluation activities in earlier projects, 10 participants have explicitly paid
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attention to the preparation stage (the focus of the workshop). For the
remaining five participants the preparation of a formative evaluation is a
new activity. Three of them are experienced developers (more than four
years of experience), whereas the remaining two are beginning developers
(less than two years of development experience). Of the five developers
who have not been previously involved in the preparation stage, two
experienced developers indicated that they usually ask others to do the
formative evaluation (they indicated that they only monitor the process and
use the results). The reasons why the remaining three have not paid
attention to this stage is not clear.

• Of the 15 participants who do have experience with formative evaluation,
14 answered the question as to whether they have encountered problems
while carrying out an formative evaluation. Twelve of them pointed out
that they often encounter problems during the performance of a formative
evaluation, on a regular basis. The kind of problems are summarized in
table 6.3.

Table 6.3: Number of respondents per problem (n = 12)

 Problems with formative evaluation Number of respondents

 Time problems (including getting the data too late) 5

 Difficulty of clarifying the intentions with the materials (they
often change during the development process)

2

 Keeping the evaluation plan and the actual evaluation
activities consistent

2

 Systematic data collection 2

 Data are interpreted differently by several involved parties 2

 Revising the materials based on the results 1

Time problems are mentioned most frequently (n=5). In chapter 7 (section
7.3.1), these problems are discussed more extensively.

• Five out of 14 participants stated that they always develop a plan.
However, nine out of 14 participants indicated that they sometimes do a
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formative evaluation without having a plan. Three of them stated that they
do not construct a plan in cases where the evaluation is contracted out to
others.

• If the participants do construct a plan for a formative evaluation, the plans
vary with respect to the content. Table 6.4 presents the components of the
plans as were mentioned by the participants.

Table 6.4: Components of the evaluation plans as mentioned by participants

      Participants
Components

A C D E F H I J K L M N O P Q

project goals

context*

criteria

evaluation

question(s)*

approach(es)*

activities,
instruments,

respondents*

reporting plan

planning*

budget*

Note: = component usually available in evaluation plan of participant
* = component also available in the framework of the evaluation plan which is

generated by CASCADE

The content of the plans which are usually constructed by the participants
differ greatly from each other. Most of the plans concentrate on the
approaches for data collection which will be applied during the formative
evaluation. However, none of them provide details about, for instance,
specific activities and instruments. Only six participants indicated that their
plans usually contain evaluation questions. This is noteworthy because such
questions are viewed to be corner stones of an evaluation.
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Some plans contain aspects which are not mentioned in the plan generated
by CASCADE. For instance, one participant indicated that his plans usually
includes a reporting plan. This option was left out of CASCADE (as of the
second computer-based prototype, see section 5.6.1), because the system
particularly aims to support developers who perform their own formative
evaluation. As a consequence, it was decided that reporting the results
would require less attention. In addition, the project goals and evaluation
criteria are not included in the plans which are generated by CASCADE. The
support system stimulates developers to think about these aspects after
they have developed the formative evaluation plan (sub-stage b1: intentions
with the lesson materials; section 4.1.6).
These findings show that the evaluation plan which is generated by

CASCADE does not completely fit in with the content of the plans of the
participants. The plan generated by the support system is more extended
for most developers than their regular plans.

• Finally, the time participants usually spend on developing a satisfactory
plan varies between less or about one hour (n=3) to 40 hours (n=2). This
means that most of them are used to spend more time on the construction
of a plan than they were given during the workshop.

Based on these findings it was concluded that the workshop participants
formed a heterogeneous group with respect to their experience with formative
evaluation. The construction of an evaluation plan, as it is proposed in

CASCADE, was not a routine part of the professional activities of most
participants.

Experience with computer use

All participants indicated that they use the computer for word processing
purposes and searching in databases. Most of them (n=15) use computers on a
daily basis. The remaining two participants (one novice and one experienced
developer) indicated that they frequently use the computer, but not on a daily
basis. In addition to word processing and data base searching, 15 participants
use the computer for electronic mail, 11 participants use the world wide web
and three use the computer for computer-assisted instruction. Finally, one
participant pointed out that he uses the computer for programming purposes.
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In accordance with the SLO policy, MS-Windows 3.11 is the standard operating
system. However, in practice the use of this operating system is less
standardized. In the group of 17 participants, nine are familiar with MS-DOS,
one with Apple Macintosh, and one with MS-DOS and Apple Macintosh. Only
six participants indicated that they are used to working with MS-Windows.
Based on these findings it was concluded that all participants possess basic
computer skills necessary for using CASCADE. As a result, the question whether
the system is practical and effective for inexperienced computer users is not
relevant. However, it seems to be appropriate to take the experience with
working on an MS-Windows platform into account when interpreting the data,
because this may have influenced the satisfaction with the use of CASCADE.

6.1.4  Data collection and analysis of first study

The data collection stage (see also section 6.1.2) resulted in participant data
records containing:
• the answers to the entry and reflective questionnaires;
• a log file;
• observational notes; and
• a framework of an evaluation plan.
It was originally planned to judge the quality of the evaluation plan based on a
checklist with the following points of attention: completeness of the plan
(context description, questions, approach, activities, instruments, participants,
planning, budget); consistency between components of the plan; estimation of
practicality and effectiveness of the plan. However, because each participant’s
plan appeared to be in a very tentative stage (see also table 6.10), such
judgments were considered to be premature. Therefore, the judgment of the
quality of the evaluation plan was omitted. Instead, the elaboration of the
framework (the number of components included) was taken into account.

In table 6.5, an overview is presented of the instruments or activities which
provided the data for the first study of the assessment stage of CASCADE.
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Table 6.5: Overview of variables and instruments or activities of first study

                            Instruments/
                            activities
Variables

Entry
questions

Log
data

Observa-
tional
notes

Reflective
questions

Framework
for plan

Practicality content

support

user interface

Effectiveness elaboration of
the framework

satisfaction with
the framework

satisfaction with
process

support needed

time needed

Characteristics of participants

Note:   = Focus of instruments or activities

The Likert-type questions of the reflective questionnaire were alternately stated
negatively and positively in order to prevent participants from filling out the
items mechanically. For analyzing purpose the negative items were reversed.
With regard to the data from both questionnaires means, standard deviations
(S.d.) and (where necessary) frequencies were calculated (see appendix D and
E). Further, the participants’ comments were added to their individual data
records.
The observation notes were reviewed in order to gain an overview of the
comments and problems the participants encountered during the workshop.
The log files were analyzed in order to see how much time each participant
spent on elaborating the framework for the evaluation plan and to get insight in
the way CASCADE was used.
The results and conclusions of the workshop (see sections 6.1.5, 6.1.6 and 6.1.7)
should be interpreted in the perspective of the fact that the participants were
not randomly selected.
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6.1.5  Results of first study

In this section, the results with regard to the perceived practicality of the
components of CASCADE and the effectiveness of the preparation stage of the
system are presented.

Practicality of the components of CASCADE (based on workshop data)
To gain insight in the perceived practicality of the components of CASCADE, the
answers to the reflective questionnaire concerning the content, support and
user interface of the support system, were analyzed and interpreted.

Content

The content of CASCADE relates to the conceptualization of formative
evaluation. The participants’ perceptions with regard to the practicality of the
content are summarized in table 6.6.

Table 6.6: Perceived practicality of content of CASCADE

Content n Mean* S.d. Max Min

Definition of formative evaluation fits participants’
definition

15 3.8 0.26 4 3

Categories of formative evaluation approaches
are appreciated

17 3.5 0.51 4 3

Influencing factors fit participants’ situation 17 3.4 0.74 4 2

Note: * 4 = highly positive, 1 = highly negative

Generally speaking, the three key aspects of the content were judged to be
practical. All participants agreed with the presumed definition of formative
evaluation and the distinguished approaches. With respect to the factors
influencing the formative evaluation process, the opinions were somewhat
more varied. Three participants indicated that they need more time to see
whether all influencing factors on a formative evaluation process are included
in the system.
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Support

The support refers to all assistance which is provided by CASCADE during the
performance a formative evaluation. Table 6.7 shows the findings with regard
to the perceived practicality of the support system.

Table 6.7: Perceived practicality of support of CASCADE

Support n Mean* S.d. Max Min

1. The support is sufficiently task-centered 17 3.7 0.47 4 3

2. Rather strong guidance during preparation is
practical

17 3.7 0.49 4 3

3. Explanation of concepts is practical 17 3.4 0.51 4 3

4. Showing references used for each screen is
practical

12 3.4 0.67 4 2

5. Support on strategic decisions is not
necessary

17 2.0 0.79 4 1

6. The possibility that use of CASCADE will
reduce confusion in terminology between
team members is great

17 3.4 0.74 4 2

7. The opportunity to make use of earlier
experiences and documents is great when
using CASCADE

15 3.1 1.06 3 1

8. The chance that CASCADE will be used in a
project team is significant

16 3.0 0.89 4 1

9. The opportunity to make use of earlier
experiences as well as documents created by
colleagues is increasing when using
CASCADE

16 2.9 0.86 4 1

10. Support during data gathering, data
processing, reporting is practical

16 3.3 0.58 4 2

11. Translation of procedures and instruments to
own situation is not  difficult

17 2.9 0.98 4 1

Note: * 4 = highly positive, 1 = highly negative

Generally speaking, the support component was judged to be rather helpful by
the individual developers. Most participants agreed that the support is task-
centered and they appreciated the guidance during the preparation stage. This
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could be illustrated with several remarks. One participant stated: “CASCADE is a

clearly structured and guiding program. In my opinion it is especially suitable as a

checklist in order not to skip any steps in the process of formative evaluation.” Another
participant wrote: “It opens up your horizon in case you are stuck.”

Looking at items which refer to concrete types of support (items 3, 4, and 5), the
following perceptions were found. The explanation of concepts and references
to literature were perceived to be practical. However, it should be noted that
five participants did not notice the latter type of support (and therefore did not
answer this question). It is notable that, of the 17 participants, 12 would have
appreciated additional support on making the strategic decision to perform a
formative evaluation. Based on the findings of the prototyping stage, it was
assumed that the need for this support was minimal, for which reason, support
on this particular decision making process was not included in CASCADE.
However, based on this finding one may conclude that this assumption may
have been inaccurate.
When looking at items which refer to expected consequences of the use of

CASCADE (items 6 through 9), it appears that most participants expected that
the support system may lead to less conceptual confusion between team
members and that they would make more use of earlier experiences and
documents. Most participants indicated that the system will likely be used in a
project team and most of them expected that they would learn from experiences
of colleagues, if these experiences were added to the system.
Although this first study of the assessment stage primarily focused on the
preparation stage of a formative evaluation, two items (10 and 11) invited the
participants to give their perception with regard to the practicality of the
support in the data gathering, data processing and reporting stage. In these
stages, CASCADE provides procedural guidelines and points of attention which
should be adapted by the user. Based on the findings of the prototyping stage, it
was expected that making such adaptations would not be considered difficult.
Out of 16 workshop participants, 13 expected the support in the latter three
stages to be sufficiently practical and of all participants, twelve agreed with the
statement that translating procedures and instruments to their own situation
would not lead to major problems.
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User interface

The user interface should assure that the support of the system is accessible for
its users. A distinction was made between two key aspects of a user interface:
screen design and navigation. The judgments with respect to the screen design
are summarized in table 6.8.

Table 6.8: Perceived practicality of screen design of CASCADE

User interface: Screen design n Mean* S.d. Max Min

1 The texts were understandable 17 3,7 0,49 4 3

2 The commands remained consistent throughout
the system

16 3,6 0,50 4 3

3 The texts did not contain unnecessarily difficult
words

17 3,6 0,51 4 3

4 Objects (like buttons) were located in the same
position

16 3,6 0,63 4 2

5 Icon meaning were clear 17 3,6 0,70 4 1,5**

6 The screens were not overly cluttered with
information

17 3,5 0,87 4 1

7 The use of concepts remained consistent 16 3,3 0,68 4 2

8 Objects with different meaning looked differently
on screens

15 3,1 1,22 4 1

Note: * 4 = highly positive, 1 = highly negative
** One respondent answered with a mark between 1 and 2

In an overall view, the screen design was judged to be practical: all items have a
mean of 3.00 or higher. With respect to item 8, the opinions were most varied.
Of the 15 participants who answered this question, four indicated that objects
with different meaning sometimes look somewhat the same on the screen.
In table 6.9, the results with regard to the perception of the navigation through
the support system is summarized.
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Table 6.9: Perceived practicality of navigation through CASCADE

User interface: Navigation n Mean* S.d. Max Min

1 It was made clear when the user needed to
wait because the computer was busy

14 3,5 0,52 4 3

2 User tasks on each screen were clear 17 3,5 0,56 4 2,5**

3 The navigation was sufficiently explained 17 3,5 0,72 4 2

4 Location in CASCADE was clear 17 3,5 0,87 4 2

5 The structure of CASCADE was logical 16 3,4 0,63 4 2

6 It was possible to make short cuts in CASCADE 16 3,4 0,77 4 2

7 Selection options were clear 17 3,4 0,79 4 2

8 The navigation was easy to remember 15 3,3 0,80 4 2

9 The navigation was easy to use 16 3,2 0,40 4 3

10 It was possible to ignore CASCADE’ advice 17 3,2 0,90 4 1

11 User choices were clearly presented 17 3,1 0,83 4 1

12 Decisions in CASCADE were easy to change 17 3,1 0,90 4 1

13 Complex navigational tasks were well
supported

15 3,0 0,76 4 2

14 Navigational information was readily available 15 3,0 1,01 4 1

15 When the user filled out a screen incompletely,
CASCADE brought that to the user’s attention

14 2.9 1.41 4 1

16 Data provided by the user earlier on, does not
need to be re-typed later

14 2.9 1.03 4 1

17 When the user made a mistake, serious
consequences were prevented

14 2.7 0.83 4 1

18 User mistakes were notified by CASCADE 13 2.7 1.25 4 1

Note: * 4 = highly positive, 1 = highly negative
** One respondent answered with a mark between 2 and 3

Generally speaking, all navigational aspects were considered to be (fairly)
practical. However, participants were somewhat less favorable (but on average
still positive; mean between 2.50 and 3.00) with respect to items 15 through 18:
• of 14 participants, four indicated that they sometimes needed to re-type

data which was already provided by them earlier (item 16).
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Some participants stated that CASCADE does not always provide sufficient
feedback:
• of 14 participants, six indicated that the system insufficiently notifies when

a screen was filled out incompletely (item 15);
• out of 14, five stated that the system does not prevent serious consequences

when mistakes were made (item 17);
• of 13 participants, six answered that the system does not notify the user

when they made a mistake (item 18).

Conclusion on practicality of components of CASCADE

In summary, the results provide an indication that the participants of the
workshop were rather positive as far as the practicality of the content, support
and user interface of CASCADE is concerned. The most significant less-favorable
remark made concerned the support on the strategic decision of whether or not
it is recommendable to carry out a formative evaluation in a given situation. It
appeared that the participants would not only appreciate support on how to
perform a formative evaluation, but also on the decision as to when it is
recommendable to perform one. This aspect should be included in a next
version of the system.
Further, several participants did not notice that CASCADE provides references
to useful sources on topics related to formative evaluation. It may be necessary
to locate the sources on a more prominent place on the screen or pay more
attention to it during the introduction of the system.
Based on the findings with respect to the user interface, a few aspects came
about which could be improved during the development of a next version
(decreasing need for re-typing of data which were given earlier and providing
more corrective feedback).

Effectiveness of CASCADE (based on workshop data)
In this section, the results of the variables which influence the effectiveness of

CASCADE will be presented: elaboration of the frameworks; satisfaction with
the framework; satisfaction with the process; time needed; and support needed.
The results are based on the findings of the reflective questionnaire, log data,
observational notes and the frameworks for the evaluation plan (see table 6.5).
To obtain an indication of the effectiveness of the support system, it was
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originally planned to judge the quality of the evaluation plan also. However, as
stated in section 6.1.4, this was later considered to be too premature due to their
tentative status.

Elaboration of the frameworks

During the one hour period of the assignment, all participants were able to
construct a framework of an evaluation plan for the case they brought to the
workshop. Three participants (D, H, and J) ended up with two frameworks for
two different cases. The components of each framework are presented in table
6.10.

Table 6.10: Elaboration of the frameworks for an evaluation plan

    Participants*

Components

A B C D
1

D
2

E F G H
1

H
2

I J
1

J
2

L M N O P Q

introduction - - - - - - - - - - - -

context

questions

approach

activities,
instruments,
respondents

planning - - - - - - - - - - - - - - -

budget - - - - - - - - - - - - - - - - - - -

Note: A, B, I, J, Q = novice developers   - = no information available

* =  participants D, H, and J ended up =  rough information available
    with two frameworks for two
    different cases =  extra information added

The construction of a framework of an evaluation plan is considered to be an
initial step in the direction of a complete plan. In general, all frameworks
included the components of an evaluation plan which was generated by

CASCADE (context; main questions; approaches; per approach: activities,
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instruments and respondents). Some participants took the opportunity to
provide additional information to the components of the framework:
• short introduction with some background information on the lesson

materials (n=7);
• available facilities in context (n=7);
• considerations with respect to the evaluation questions (n=3);
• planning of the evaluation activities (n=4).
No additional information was provided on the approaches and activities,
instruments nor respondents per approach.
With respect to the extensiveness of the frameworks, no differences could be
found between novice and expert developers. When comparing the components
of these frameworks to the components of the plans the participants are used to
constructing (see table 6.4), it is noteworthy that the frameworks which are
constructed with CASCADE show less gaps.

Satisfaction with the framework

Although the participants were not able to construct a complete evaluation plan
during the assignment, they were asked about their satisfaction with the
framework for such a plan. Table 6.11 summarizes the results.

Table 6.11: Satisfaction of participants with the framework

Aspect of plan n Mean* S.d. Max Min

Planned activities are focused on finding revision
suggestions

16 3.3 0.86 4 1

Planned activities are easy to carry out 16 2.8 0.93 4 1

The framework is consistent 17 2.2 1.03 4 1

The framework is complete 17 2.2 1.07 4 1

Note: * 4 = highly positive, 1 = highly negative

In general, the participants did not appear to be very satisfied with the
frameworks they constructed. Of the 17 participants, 10 were very or slightly
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dissatisfied with the consistency and completeness of the plan. However, with
respect to the formative evaluation activities the participants proposed in the
framework, they were (on average) more positive. Most of them perceived the
activities to be focused on collecting revision suggestions (n=14) and expected
that it would be (rather) easy to carry out the activities (also n=14).
In the overall comments participants added to these items, nine participants
indicated that it is hardly fair to judge the frameworks at this moment, because
they did not have enough time to complete the entire plan the way they would
have done it, if they had had more time. One participant stated: “Within this

short time period I was not able to fill out the plan completely, but if I get the chance to

work on it longer (with all materials I may need being available), I am sure I will be able

to develop a complete, consistent, practical and effective evaluation plan.” These time
problems were also mentioned when participants were asked about whether
they thought the construction of the plan would be realizable in the time period
of the assignment (one hour; see table 6.14).

Satisfaction with the process

The effectiveness of CASCADE was also assumed to be dependent on
participant satisfaction with regard to the process they went through in
constructing the evaluation plan. Table 6.12 indicates their perceptions with
reference to problems encountered during the preparation process.

Table 6.12: Satisfaction with preparation process

Satisfaction with process n Mean* S.d. Max Min

No problems encountered during preparation process 16 3.2 0.70 4 2

Note: * 4 = highly positive, 1 = highly negative

The findings show that the participants were, on average, rather satisfied,
although 15 participants indicated that they had minor problems while using
the system. The participants’ comments and the observational notes provide
insight into their problems.



Assessing practicality and effectiveness of CASCADE 183

Five participants experienced printing problems, two encountered problems
saving files, and seven participants indicated that they had some technical
problems because of their inexperience with CASCADE. Particularly those
participants who are used to working on an MS-DOS platform (instead of MS-
Windows), experienced difficulty becoming acquainted with the Windows
configuration of CASCADE. It is notable that they did not perceive this to be a
major problem.
In addition to these technical problems, seven participants encountered some
conceptual problems. One participant indicated that it was sometimes difficult
to make choices because of problems with understanding certain terminology.

Support needed

The participants were also asked about their perceptions of the support they
needed during the preparation of the framework. Table 6.13 summarizes the
results.

Table 6.13: Support needed

Support needed n Mean* S.d. Max Min

Participants felt they could perform the task
independently

17 3.1 0.66 4 2

Participants felt they had sufficient expertise to do the
task

17 3.0 0.79 4 1

Note: * 4 = highly positive, 1 = highly negative

On average, the participants appreciated the amount of additional support they
required. The majority felt that they were able to work on the plan
independently (n=14) and felt that they had enough expertise to carry out the
task (n=14). This is noteworthy, because except for one, all participants received
some help during the construction of the evaluation plan. Perhaps the
participants perceived the need for assistance as a part of their learning process
and did not expect this need to be recurrent. Similar to the problems presented
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earlier, the assistance was both technical and conceptual in its nature. Most help
was offered by the workshop leader and/or assistant.

Time needed

Finally, the effectiveness of CASCADE was also considered to be dependent on
the time which was necessary to construct the framework for the evaluation
plan. The participants were asked about their perception with respect to this
issue. Table 6.14 shows the results.

Table 6.14: Time needed

Time needed n Mean* S.d. Max Min

The task was realizable in time 17 2.7 1.32 4 1

Note: * 4 = highly positive, 1 = highly negative

In general, the participants appeared not to be very positive with respect to the
time they were given to prepare an evaluation plan (this opinion was also
found when asked about their satisfaction with the process). Five participants
indicated that they definitely needed more than one hour to complete the task.
Another three participants considered the shortage of time to be a problem
(though less extreme), as well.

In order to gain an indication of the time spent constructing the frameworks,
the log data were reviewed. An overview is presented in table 6.15. The first
row indicates the time which was spent using CASCADE before the system
generated an initial framework for a plan. The second row indicates the time
the participant spent on elaborating this framework (as was noted earlier, some
participants constructed two frameworks for two different evaluation plans.
The time spent on the system and on elaborating the second framework are
indicated in the last two rows).
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Table 6.15: Time needed to construct the framework for an evaluation plan

     Participants**

Time*

A B C D E F G H I

1st framework1 11.55 4.00 5.00 4.14 21.00 17.59 ? 5.00 10.04

spent on 1st fw2 41.01 10.00 6.04 0.42 16.00 49.49 ? 7.57 7.58

2nd framework1 49.02 21.53 53.01

spent on 2nd fw2 19.57 ? 3.59

     Participants**

Time

J K L M N O P Q

1st framework1 6.05 ? 34.04 2.01 29.14 2.02 ? 6.45

spent on 1st fw2 1.59 ? 30.00 3.00 52.56 8.02 ? 1.59

2nd framework1 9.05 6.00 25.01

spent on 2nd fw2 8.56 3.00 00.57

Note: * = Time in minutes and seconds
1 = Framework was generated after the participant had used CASCADE the period indicated

in cell
2 = Time spent by participant on elaborating the framework
? = No data available (due to problem in log file)
** = Participants D, H and J developed a second framework for another case than the first

framework

Although participants spent one hour on the task of elaborating the evaluation
plan, according to the table it looks like some participants did not spend this
time period on the plan. A plausible reason for this discrepancy could be that
the computer program generating the log file had problems with keeping track
in some cases.
As can be seen in table 6.15, participants A, F, L and N spend most of the hour
preparing and elaborating one framework for an evaluation plan. Some of the
remaining participants (for instance, H, M, and O) spent only a few minutes on
elaborating one or more frameworks. To explore whether CASCADE was used
differently by participants spending much time in preparing the framework (A,
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F, L, and N) as compared to those who did not (H, M, and O), diagrams were
generated based on their log files.
In figure 6.1, the diagrams of participant F and H are provided. The diagrams of
participants A, L, N, M, and O could be found in appendix F. The diagrams
illustrate the path through the support system which was followed by these
participants. Box 6.1 provides some further explanation of the diagrams.

Figure 6.1: Diagrams of followed path through CASCADE of participants F and H

Diagram of participant F
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Diagram of participant H

Note:   See box 6.1 for explanation of diagrams
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Box 6.1: Explanation related to diagrams in figure 6.1

• Horizontal axis: represents the screens of CASCADE (between brackets are references to screens
in appendix A): 0 = start (#1); 1 = task map (#2); 2 = context (#3); 3 = evaluation questions (#4); 4 =
approach (#5); 5 = activities (#6); 6 = screening (#7); 7 = expert appraisal; 8 = micro-evaluation; 9 =
try-out; 10 = evaluation plan (#8); 11 = intentions (#10); 12 = instruments (#12); 13 = respondents
(#15); 14 = data collection (#17); 15 = interpretation (#19); 16 = suggestions (#21); 17 = overview
of decisions (#22).

• Vertical axis: denotes each step the participants took (going from one screen to another).
• First time indicator: denotes the time (in minutes) the participants had used CASCADE before

generating the framework for the plan.
• Second time indicator: denotes the time spent by participants on elaborating the framework.
• Time: stated in minutes and seconds.
• H: means that participants accessed a help screen in CASCADE.
• If participants asked for support which is provided in a text file (with use of a word processor; see

section 4.2.3), this is illustrated in the diagram with a vertical line. This means that they left
CASCADE from that screen in order to access the support in the word processor and that they
returned to the same screen in CASCADE after they had finished the support.

Based on these diagrams it appears that participant H (see second diagram),
after constructing a first framework for an evaluation plan, continued exploring
the other stages of CASCADE. After almost an hour he constructed a second
framework. This is similar to participants M and O (see appendix F). The
diagram of participant F reveals a different picture. He spent about 18 minutes
on the screens of the preparation stage and subsequently worked on the
framework for about 50 minutes. This diagram shows similarities to the
diagrams of participants A, L, and N (see appendix F).
It may be concluded that the four latter participants were fairly task-centered
during the workshop assignment, whereas most other participants considered it
perhaps more interesting to get a more detailed understanding of CASCADE.

Conclusion on effectiveness of CASCADE

In conclusion, the findings of the one hour assignment of the workshop provide
an indication that the effectiveness of CASCADE left something to be desired.
First of all, it appeared not to be possible to construct a complete evaluation
plan in one hour. Nevertheless, all participants developed frameworks for such
a plan which seem to be more comprehensive to the ones some of them are used
to making. Especially because of the incompleteness of the plans the
participants were on average slightly dissatisfied with the results of their work.
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However, they appreciated the preparation process they went through while
constructing the framework.
Some of the technical problems, for which they needed some support, were due
to the fact that not all participants were familiar with the MS-Windows
operating system. When introducing the support system in the future, some
special attention should be given to the explanation of basic notions related to
the use of this operating system. In daily practice, help desk support may be
needed. A few other technical problems were due to CASCADE (for instance,
printing problems). To prevent these problems from happening in the future
(and during the try-out in the second study of the assessment stage),
programmers revised the support system with respect to these aspects.
The participants needed also some support with regard to the conceptual
background of the system. Although the intention was not to provide this kind
of help (see section 6.1.2), it appeared necessary in order to support the
developers in obtaining a better understanding of CASCADE. Based on this
finding, it may be concluded that the support system was not fully self-
explanatory to the participants. Perhaps the support in the system is not
sufficient, or it takes more time for the participants to get used to the concepts.
In the future this may be solved by extending the conceptual information in

CASCADE and/or by providing such background information during a
workshop.
According to the participants, time problems particularly prevented them from
constructing a complete evaluation plan. It was assumed that one hour would
be sufficient, but this may have been too optimistic, especially when taking into
account the participants’ relative lack of experience with planning a formative
evaluation (see section 6.1.3). The finding that many participants used the hour
(which was planned for the assignment) for getting a better understanding of
the support system, instead of working on elaborating the plan, is perhaps
another explanation for the limited effectiveness of CASCADE in its initial use.

6.1.6  In-depth exploration

In order to gather some insights into the issue of whether CASCADE is practical
and effective for developers with different levels of experience in preparing
formative evaluations (the focus of the workshop), an in-depth exploration was
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carried out with the data collected during the workshop. As far as the
practicality of the system is concerned, two assumptions were given special
attention.
The first assumption was based on the findings of the prototyping stage. This
assumption reflects the expectation that developers with little experience would
have more conceptual problems and would therefore especially appreciate the
guidance and explanation of concepts provided by CASCADE. The second
assumption was based on section 6.1.5, where it was concluded that a
subsequent version of CASCADE should include support on the strategic
decision making process about whether or not to perform a formative
evaluation. In relation to this conclusion, it was assumed that primarily
inexperienced participants would appreciate this kind of strategic support.
A third assumption focused on an aspect which is related to the effectiveness of
the support system. It was expected that experienced developers would use the
system in a more task-centered manner, and would therefore come up with a
more complete framework about which they would be more satisfied.
The data which were collected during the workshop were explored in order to
investigate whether the inexperienced participants and experienced
participants perceived the practicality and effectiveness of CASCADE

differently, especially with regard to these assumptions.

Case selection for in-depth exploration

Of all workshop participants, two groups were formed: one with participants
who have little or no experience in preparing a formative evaluation and one
with participants who are experienced in this domain. From each group three
cases were selected based on the following criteria:
• experience with formative evaluation in general;
• experience with constructing evaluation plans before starting data

collection;
• completeness of the data set (log data; diagram of use of the system; and

completed questionnaires [with only few answers missing] should be
available).

Two participants (B and G) had indicated that they have not been previously
involved in a formative evaluation (and as a consequence have no experience in
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preparing a formative evaluation). The data set of participant G appeared to be
incomplete. For that reason, the group was extended to include two who had
indicated that they have never been involved in the preparation of a formative
evaluation, and that they do not perform a formative evaluation in each of their
development projects (A, C and K). Because the data set of participant K was
incomplete, participants A and C were added to the group of inexperienced
planners of a formative evaluation. This group finally consisted of A, B, and C.
The group of developers with experience in planning a formative evaluation
consists of participants who indicated that they always perform a formative
evaluation in every project and always construct an evaluation plan before they
start collecting data. Two participants (E and P) belong to this group. Because
the data set of participant P was incomplete, this participant was omitted. The
group was extended with two members of the group of participants who stated
that they always perform a formative evaluation in every project, but do not
always construct a plan on beforehand (D, F, J, M). Because the data sets of
participants J and M were mostly complete, these candidates were added to the
group of experienced planners of a formative evaluation. This group finally
comprised of participants E, J and M.

Results of in-depth exploration

As far as the practicality of CASCADE is concerned, all participants of the
selected groups had positive perceptions. The group of experienced as well as
inexperienced participants appreciated the rather strong guidance during the
preparation stage. However, one experienced participant (M) did not value the
fact that it was not always possible to ignore the advice of the system. Both
groups positively perceived the explanation as is provided in CASCADE. The
experienced participants strongly supported the statement that the use of the
system may reduce the confusion about terminology in a project team. All
inexperienced participants were also fairly sure about this.
With respect to the support on the strategic decision whether or not to perform
a formative evaluation, two experienced and three inexperienced participants
would have appreciated this kind of support. The remaining (experienced)
participant (E), indicated that he would not need this kind of support.
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With regard to the effectiveness of CASCADE it is important to note that all
participants of both groups constructed a framework for a formative evaluation
plan with similar elaboration (see table 6.10). The only major difference which
could be found between both groups is that two experienced participants were
not satisfied about the completeness of their frameworks, whereas the group of
inexperienced participants were rather satisfied about this aspect. Participants
of both groups felt that they had enough expertise to construct the framework.
Also participants with little experience in planning formative evaluations were
rather confident about their expertise.
Almost all participants of both groups spent most of the time browsing through
the system (perhaps to gain an understanding of the system). Only one
inexperienced participant concentrated on the task assigned and spent most of
the hour elaborating an evaluation plan. The diagrams of the use of CASCADE

do not show differences between the way the system was used by the
participants who were not task-centered.

Conclusion of in-depth exploration

The findings of the in-depth exploration show that CASCADE is considered to
be practical and effective by the participants with experience in preparing a
formative evaluation as well as by the participants with little experience in this
domain.
The first assumption (see at the start of section 6.1.6) focused on the issue that
inexperienced participants would appreciate the guidance and conceptual
support more than experienced participants. The findings do not support this
assumption. However, it is noteworthy that one experienced participant stated
that he did not appreciate the fact that he could not always ignore the guidance.
Perhaps participants with more experience in planning a formative evaluation
see the limitations of the system (for instance, the advice to do a micro-
evaluation instead of a try-out if the lesson materials are elaborated in partial
detail). Perhaps it should be made possible for these participants to ignore all
advice.
The second assumption concentrated on the issue that participants with little
experience would particularly appreciate assistance in making strategic
decisions. The findings do not support this assumption. Some experienced as
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well as some inexperienced developers would appreciate support on strategic
decision making.
The third assumption reflected the expectation that experienced participants
would be more task-centered and therefore would come up with a more
complete framework about which they would be more satisfied. Again, the
findings do not support this assumption. The experienced participants were not
more task-centered and the extensiveness of their plans was similar to those
constructed by the group of inexperienced participants. It is notable that the
experienced participants were less satisfied with their plans than the
inexperienced participants. This is perhaps not surprising when taking into
account that, for example, participant E is a developer who is used to putting
great effort into developing a rather extensive evaluation plan (see table 6.4).

CASCADE perhaps compensates for some of the lack of experience of the
inexperienced participants. However, if both groups would put more effort into
constructing a complete plan, one might doubt that inexperienced participants
would come up with a plan which is still similar to those of the experienced
participants. Instead, it is assumed that the plans of the latter group would be
more comprehensive.
These findings do not show that the differences in appreciation of certain types
of support may be explained by developers’ levels of experience with formative
evaluation.

6.1.7  Conclusion and discussion of the first study

The findings of the first study of the assessment stage show some initial insights
into the practicality and effectiveness of CASCADE for a heterogeneous group of
17 SLO developers.

Practicality

CASCADE seems to be practical for the group of 17 SLO developers. The key
aspects of the content were perceived usable for their situation. The support
was considered to be practical as well. However, it may gain in practicality if it
would provide help on the strategic decision whether or not to carry out a
formative evaluation. The user interface was considered to be helpful as well.
Some suggestions for enhancing this component could be deduced from the
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findings. For instance, the system could provide more specific feedback on the
actions of the performers (for example, if users made a mistake).

Effectiveness

It appeared impossible for the participants to construct a satisfactory evaluation
plan within a one hour period of initial use. In retrospect, this aim may have
been unrealistic, especially when taking into account that:
• developing an evaluation plan is a rather new activity for several

participants;
• CASCADE generates a plan with components which are new for several

participants;
• almost all participants encountered some technical problems;
• some participants needed more information on the conceptual background

of the system;
• most participants decided to spend a large amount of the one hour to

familiarize themselves with the system, instead of using the time for the
specific task.

Moreover, it may be concluded that the design of the first study (a workshop
with an assignment of only one hour) was not suitable for gaining insight into
the effectiveness of CASCADE.
Nevertheless, the preparation stage of a formative evaluation flowed rather
smoothly and all participants were able to construct a first framework of a
formative evaluation plan. It is important to note that developers with little
experience in planning a formative evaluation were able to construct a
framework which was quite similar to frameworks which were constructed by
more experienced planners. Also, the use of CASCADE made developers with
little experience in planning formative evaluations rather confident about their
expertise in planning a formative evaluation.

Future use

To gain an indication about the future use of CASCADE in the SLO practice,
participants were invited to indicate whether they were working on a project
which may be supported by the system and if so, whether they would be
willing to use the system.
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Of the 17 participants of the workshop, 15 indicated that they were performing
tasks which may benefit from the support of CASCADE. Ten of them would like
to continue using the support system. One participant stated that she could not
use CASCADE because the system aims at supporting formative evaluation of
curriculum materials at micro level, whereas she develops materials at the meso
and macro level. Six participants did not know whether they would like to use
the system. The reason given by one participant: “Formative evaluation is not in

‘my line of business’” is noteworthy in this context, because a starting point of

CASCADE is that formative evaluation activities are a part of every curriculum
developers’ job description and responsibility.
The latter remark is a warning for being too optimistic with respect to the
chances that formative evaluations will be carried out in the future (with the
use of the support system). In chapter 7, additional interventions (other than

CASCADE) will be discussed which may be required to stimulate the actual
performance of formative evaluations.

6.2 Study 2: Try-outs in the SLO

The previous study of the assessment stage focused on the practicality and
effectiveness of CASCADE during the preparation stage of a formative
evaluation. That study was carried out in the somewhat artificial context of a
workshop. In order to gather indications about the practicality and effectiveness
of the support system in real practice, several try-outs were planned.
This section focuses on these try-outs. In sections 6.2.1 through 6.2.4 the design
of the study is summarized. Section 6.2.1 provides the research questions and
variables. Section 6.2.2 provides more details about the try-outs. Section 6.2.3
presents a short introduction to the group of participants, whereas section 6.2.4
presents information about the data collection and data analysis of the try-outs.
Sections 6.2.5 summarizes results of the try-out (detailed descriptions are placed
in appendix G), followed, in section 6.2.6, with conclusions and discussion of
the findings.
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6.2.1  Research question and variables of second study

The research question which guided the second study of the assessment stage
was:
What is the practicality and effectiveness of CASCADE during the performance of

formative evaluation activities within the SLO practice?

The practicality of the key components of CASCADE (content, support and user
interface) was considered to be conditional for the effectiveness of the system
(see chapter 3 and section 6.1.1). In this study, the system was considered to be

effective if it leads to a formative evaluation:
• about which participants were satisfied;
• which did not require too much external support during the formative

evaluation process;
• which did not take too much time of the participants;
• which led to revision measures, which, in turn, impacted the lesson

materials or the underlying intentions of the developers with the materials.
In order to be able to interpret data related to these practicality and
effectiveness issues, it was necessary to gain insight into some participant
characteristics.

Based on this, the following variables were to be taken into account during the
second study of the assessment stage: perceived practicality of CASCADE with
respect to content, support and user interface; satisfaction with the evaluation
process; support needed; time needed; impact of evaluation; and background
characteristics of participants.

6.2.2  Try-outs

To gain insight into the practicality and effectiveness of CASCADE in real
practice, several try-outs were planned. Each try-out was formed by an SLO
project which started up and conducted a formative evaluation of lesson
materials for primary or secondary education. The project members agreed to
use the system as much as possible during their formative evaluation activities.
The evaluator of CASCADE was allowed to intervene with the process only in
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cases where problems were brought to notice on the initiative of the
participants.
The participants were invited to make notes in a logbook about: the
components of the system they used; judgments about the practicality of the
components; satisfaction with the process; the time needed to complete a task;
support they received from others; and impact of the evaluation. With the help
of a log tool, the computer kept track of the use of the system. Interviews were
planned after the participants had finished a clear-cut part of the formative
evaluation. For instance, after each main stage of a formative evaluation
(preparation, data gathering, data processing and reporting). The issues which
were discussed during the interviews were similar to the topics in the logbook.

6.2.3  Participants of the try-outs

The majority of the participants in the first study of the assessment stage
indicated that they were willing to use CASCADE in one of their projects (see
section 6.1.7). After conversations with these participants, it appeared that three
of them were actually working on different development projects which were in
the stage of beginning a formative evaluation. These participants (called C, F
and K in the first study) were experienced developers, one of whom was
working at the Department of Primary Education, whereas the remaining two
were working at the Department of Secondary Education. In order to gain an
indication of whether the support system would also be practical and effective
for novice developers, the group was extended with one trainee (in the first
study called participant Q) who was working on a development project at the
SLO for her master’s thesis. In table 6.16 several characteristics of the
participants are presented.
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Table 6.16: Characteristics of participants of try-out

Parti-
cipant

Gen-
der

Age Department Domain Development
experience

Formative
evaluation
experience?

Computer
experience?

C male 56 secondary
education

science,
environmen-
tal studies

> 4 years yes
not every
project
sometimes a
plan

yes
MS-Windows

F male 41 secondary
education

technology > 4 years yes
once per
project
never a plan

yes
MS-DOS

K female 45 primary
education

arts and
crafts

> 4 years yes
not every
project
sometimes a
plan

yes
MS-Windows

Q female 25 secondary
education

mathematics < 2 years limited
not every
project
always a plan

yes
MS-Windows

It should be noted that the participants were not randomly selected and that the
participants agreed to use CASCADE as much as possible. For these reasons, the
conclusions of the second study of the assessment stage (as presented in section
6.2.6) are tentative.

6.2.4  Data collection and analysis of second study

The instruments or activities which provided the data of the second study
during the assessment stage of CASCADE are presented in table 6.17.

Interviews were scheduled after the participants had finished a recognizable
part of the formative evaluation. As presented in the result section of the try-
outs (section 6.2.5), the evaluation processes proceeded differently for each
participant. For that reason, the number and timing of the interviews varied per
participant (C: three interviews during preparation stage; F: two interviews,
one during preparation stage and one during data gathering stage; K: two
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interviews during preparation stage; Q: two interviews, one during preparation
stage and one during reporting stage).

Table 6.17: Overview of variables and instruments or activities of second study

                            Instruments/
                            activities
Variables

Try-out
documents

Logbook Log
data

Interview
data

Workshop
results

Practicality content

support

user interface

Effectiveness satisfaction with
process

support needed

time needed

impact of
evaluation

Characteristics of participants

Note: =  Focus of instruments or activities

The data collection process led to a data record for each participant, containing:
• documents of their formative evaluation activities (such as: evaluation plan,

instruments, report);
• logbook;
• log data;
• interview transcripts; and
• results of the first study.
Based on these data, a report of the try-out was written for each project. These
reports were further summarized, leading to an overview of the results of the
try-out (see table 6.18) and outlines comprising the major try-out results per
participant (see appendix G). Each participant was invited to check his or her
outline (which led some minor changes).
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6.2.5  Results of second study

The results of the try-outs reflect the problems and opportunities of projects in
daily practice. Despite the willingness of the participants to carry out a
formative evaluation while using CASCADE, only one participant (Q)
completed the formative evaluation activities. One evaluation was terminated
in a rather early stage because of policy changes (C), another project was
postponed because of delay in the construction process of the materials (K). A
third project (F) made more progress, however it did not end up with formative
evaluation results, due to communication problems. Although the reasons why
the projects failed in performing a complete formative evaluation within the
time planned may not be directly related to the use of the support system, the
results give insight into several problems (policy changes, delay of project,
communication problems) with which the SLO developers are confronted
during their projects. These problems are added to those which were put
forward by the participants of the first study of the assessment stage (see table
6.3) and are discussed further in section 7.3.1.

The results of the try-outs with regard to the practicality and effectiveness of

CASCADE are summarized in table 6.18. More details on each try-out can be
found in appendix G.
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Table 6.18a: Overview of try-out data - Profile of participants

Participant C
(see appendix F-1)

Participant F
(see appendix F-2)

Participant K
(see appendix F-3)

Participant Q
(see appendix F-4)

• Personal
characteristics
* gender male male female female
* age 56 41 45 25
* department secondary education secondary education primary education secondary education
* domain science, environmental studies technology arts and craft mathematics
* development
experience

> 4 years > 4 years > 4 years < 2 years

* formative
evaluation
experience?

Yes
• not every project
• sometimes based on plan

yes
• on average once per project
• never based on plan

yes
• not every project
• sometimes based on plan

limited
• not every project
• always based on plan

* computer
experience?

Yes
MS-Windows

yes
MS-DOS

yes
MS-Windows

yes
MS-Windows

• Project
description

computer program which assists
teachers and learners during
science experiments

scenario and lesson materials for
introducing learners to applications of
technical science

handbook for teachers and students
at teacher education institutes with
curriculum and lesson modules on
arts and craft

lesson materials for teachers and
learners on independent learning in
math

• Formative
evaluation
process

• started with preparation of
formative evaluation; no final
plan was constructed

• due to policy changes project
was postponed

• prepared formative evaluation plan for
lesson materials

• prepared instruments
• due to communication problem no data

collection took place

• started preparation of formative
evaluation of curriculum; no final
plan was constructed

• due to delay in project formative
evaluation was postponed

• performed complete formative
evaluation of lesson materials:
screening, expert appraisal, micro-
evaluation, try-out

• Use of
CASCADE

• preparation stage (no complete
plan)

• first use of CASCADE focus on
task

• next times also focus on
support provided by
CASCADE

• preparation stage and instrument
development

• first browsing in CASCADE
• later more task-oriented

• preparation stage (no complete
plan)

• browsing in CASCADE,
meanwhile looking for useful
elements

• all stages

• developed the framework of the
plan during the workshop

• used CASCADE most extensively
during preparation stage
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Table 6.18b: Overview of try-out data - Comments on practicality of CASCADE

Participant C
(see appendix F-1)

Participant F
(see appendix F-2)

Participant K
(see appendix F-3)

Participant Q
(see appendix F-4)

• content + encouragement to think about
intentions

+ intentions focus on innovative
aspects

- add to data processing the
importance of expertise of
respondent

(workshop: positive)

N/A

(workshop: positive)

N/A

(workshop: rather positive)

+ practical, fit with own ideas

(workshop: positive)
• support - lack of insight in conditions for

evaluation approaches
+ no obligation to follow advice
- add variants of each approach
+ explanation of concepts
- add possibility to give more

specifics

(workshop: rather positive)

+ helps in making your own choices
+ offers structure
+ not obligatory to write down intentions
+ exemplary instruments
+ exemplary procedures for using

instruments
- sources did not provide much help
± samples only helpful during first use

(workshop: positive)

- add item banks
- project documentation should

become available to all project
members to increase re-use

(workshop: rather positive)

+ especially strong in preparation stage:
options

- evaluation plan is rough: extra
information was added (table
questions-approaches, summary of
approaches, considerations)

+ conceptual explanation helped in
justifying the decisions; saved time

+ conceptual information on formative
evaluation is summarized in one
system

+ exemplary instruments
- sources did not provide much help
± samples were not used: system was

clear enough
± points of attention refer to ideal

situations: acceptable, but sometimes
not practical

± general guidelines considered to be
cues

(workshop: positive)

Continued on the next page
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Participant C
(see appendix F-1)

Participant F
(see appendix F-2)

Participant K
(see appendix F-3)

Participant Q
(see appendix F-4)

• user interface + ‘Look and feel’ fit with other
computer applications

+ ‘You are here’ screen area
+ sign when entering a new stage
+ refreshment time will decline

when using CASCADE more
often

+ reviewing documents with text
editor

- clarify announcement on
generating plan/opening old
plan

- inconsistency in provision of
explanation about quality
aspects

- highlighting key aspects in
screens

(workshop: rather positive)

+ easy to use
+ screen design
+ easy to remember how to use it
- clarify announcement on original and

customized documents
- clarify announcement on generating

plan/opening old plan

(workshop: rather positive)

- clarify announcement on
generating plan/opening old plan

- solve problem concerning original
and customized documents by
providing empty user documents
which may be fill with information
from item banks

(workshop: somewhat negative)

+ easy to learn
+ task map supports remembering how

to use the system
+ structure stimulates to consider all

options
- possibility to continue earlier sessions

was not directly clear

(workshop: positive)
• Additional

remark
- improve possibility to copy files N/A - provide manual with basic ideas

underlying CASCADE
N/A

Note: + positive comment; - negative comment and/or suggestions for improvement; ± neutral comments
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Table 6.18c: Overview of try-out data - Comments on effectiveness of CASCADE
Participant C
(see appendix F-1)

Participant F
(see appendix F-2)

Participant K
(see appendix F-3)

Participant Q
(see appendix F-4)

• satisfaction
with process

+ worked well
+ can be used in own time, on

own way
+  stimulates to do an evaluation

+ enjoyed working with CASCADE
+ evaluation plan clear, feasible
+ former evaluations quick and dirty, now

better overview of activities needed
+ quick construction of plan
+ instruments saved much time
+ learn about formative evaluation

± stimulate use of CASCADE in
early project stages

Preparation
+ constructing plan did not take much

time (about 4 hours), also due to clear
intentions

+ plan was considered to be feasible
with respect to the facilities

+ planning process more structured
+ considered more options
+ structure made her feel confident
Data gathering
+ using intentions helped instrument

adaptation
+ exemplary instruments formed basis
+ satisfied with results of approaches
Data processing
+ overview of intentions support data

processing
Reporting
± revisions were made directly in the

materials, no separate report; in
Masters’  thesis entire process was
described

• support
needed

- some problems with installation
due to lack of internal memory
of computer

+ no support needed

- help with installation of CASCADE due
to lack of suitable text editor

- installing suitable text editor
- problems in searching for ‘lost file’

due to lack of overview of file
structure

- help with printing problems
- text editor under Windows was rather

slow

• time needed N/A + kept construction of plan and
instrument in planned time (8 hours,
incl. getting familiar with CASCADE)

+ use of CASCADE saved time
(especially plan and instruments)

+ evaluation plan was kept short because
he evaluated his own design

N/A + plan constructed in one day (as
planned)

+ being developer and evaluator of the
materials saved time (plan, report,
revision decisions)

+ use of plan, instruments and
conceptual explanation saved time
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Participant C
(see appendix F-1)

Participant F
(see appendix F-2)

Participant K
(see appendix F-3)

Participant Q
(see appendix F-4)

• time needed
    (continued)

+ entire formative evaluation and
revision process finished in one
month (as planned)

- if more time had been available, than
she would have taken more time for
reflection

• impact of
evaluation

N/A N/A N/A + evaluation results had much impact
+ revision measures of each round were

included in materials before next
round

+ screening: getting overall picture
+ expert appraisal: bigger changes
+ micro-evaluation: uncertainty

reduction
+ try-out: fine-tuning
+ better understanding of independent

learning

Note: + positive comment; - negative comment and/or suggestions for improvement; ± neutral comments
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Summary of results of participant C

Based on the findings of the workshop (of the first study) it was concluded that

C perceived CASCADE to be rather practical. Although C did not perform a
complete formative evaluation during the try-out, he remained fairly positive
about the use of the system in his own situation. The system seems to stimulate
him to carry out a formative evaluation of the materials he is developing
himself. He offered the following suggestions for improving its practicality:
• Content: - add importance of critics’ expertise to guidelines on

interpreting data.
• Support: - make the conditions for advice on the evaluation approaches

explicit;
- add various scenarios for each main approach;
- add a note pad to each screen for users’ comments.

• Interface:- clarify the difference between generating a new evaluation plan
and loading an ‘old’ plan;

- make the explanation of each quality aspects accessible
independently;

- highlight key aspects on each screen;
• Other: - reconsider file structure and/or make it explicit.

Summary of results of participant F

The workshop findings showed that F perceived CASCADE to be practical. The
try-out findings indicate that F reacted with much enthusiasm to the use of the
system during the construction of the evaluation plan and the instrument.
According to him the system is practical and has potential to be effective. It
saved time and stimulated him to make an evaluation plan. In addition, he
viewed the system as a tool to develop himself professionally, in the subject
area of formative evaluation. His minor but useful critical comments led to the
following revision suggestions:
• Support: - improve the use of sources by providing short annotations.
• Interface: - clarify difference between original and customized instruments;

- clarify difference between generating a new evaluation plan and
loading an ‘old’ plan.
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Summary of results of participant K

With regard to the practicality of CASCADE, the findings of the workshop show
that K was less favorable about the practicality of the system. During the try-
out, K just begun to work with the support system and to explore its
advantages and disadvantages, when the evaluation was postponed. Because of
the problems she encountered during the try-out she seemed to be somewhat
hesitant in working with CASCADE again. It might still be easier for her to
prepare and conduct a formative evaluation in the ‘old’ way. However, she
indicated much interest in the way the computer may support her task
performance in various ways. The try-out led to the following valuable revision
suggestions:
• Support: - provide item banks with questions;

- make all project documents available to each project member;
- provide a paper-based manual with basic ideas underlying

CASCADE.
• Interface:- clarify difference between generating an new evaluation plan

and loading an ‘old’ plan;
- solve problems concerning the distinction between original files

and customized files by providing users with adaptable user
documents and provide exemplary materials in item banks.

Summary of results of participant Q

The findings of the workshop show that Q was positive about the practicality of

CASCADE. Based on the results of the try-out it may be concluded that her
perceptions remained fairly similar. Q worked very extensively with the
system. She pointed out that the notions behind it fit her own ideas about
formative evaluation. She especially appreciated the preparation stage with its
interactive advice. According to Q it is important to put much effort in
preparing an evaluation, because this will make clear what to ask and what to
look for. In the end, a good preparation of the evaluation appeared to be of real
support during the data gathering and processing stage.
The formative evaluation process of Q provides an indication that it is possible
to integrate formative evaluation activities in a development project, even if
little time, money, personnel and expertise is available. Based on the findings
the following revision suggestions may be considered:
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• Support: - automatically elaborate the evaluation plan with additional
information (for instance: summaries of evaluation approaches).

• Interface:- clarify the option of continuing with earlier sessions.

6.2.6  Conclusion and discussion of the second study

Comparing the try-out findings (see table 6.18 for an overview) provides an
indication of the practicality and effectiveness of CASCADE in four SLO
projects.

Practicality

The first aspect on which the try-out was expected to generate insights
concerned the practicality of the key components of CASCADE (content, support
and user interface) in the SLO projects. The findings show that the perceptions
of the participants remained fairly similar to their perceptions after the
workshop.

Content

Mainly positive comments were made with regard to the content of the system,
which leads to the conclusion that the content appears to fit with the notions of
the participants.

Support

The participants mostly appreciated the following support options:
• templates were considered to provide structure and overview of options,

which helped in keeping the plans coherent;
• interactive advice gave specific help in planning the evaluation

systematically;
• the evaluation plan which was generated by the system saved time and

helped in obtaining an overview of the choices;
• the adaptable instruments and guidelines were appreciated because they

saved the time which is needed to look for useful examples;
• the conceptual explanations helped in understanding the system, learning

about formative evaluation and finding justifications for the choices.
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Q indicated more than once that having clear intentions with the lesson
materials is helpful during the planning process, the construction of
instruments, the data collection and data processing. Thinking about the
intentions stimulates the consistency. The potential role of these intentions in
various stages of formative evaluation remains somewhat under exposed in this
version of CASCADE.

User interface

Three participants (also F who had no experience with MS-Window
applications) were rather pleased with the design of the user interface. In
general they considered it to be easy to use. Participant K was somewhat critical
about the user interface. Important remarks were made with regard to the
announcements for generating new plans and opening original or customized
instruments. The fact that CASCADE makes a copy of each file which is opened
by a user was considered to be somewhat problematic. A solution was
suggested by K: give users an empty document to which they can add suitable
parts of the support components of CASCADE.

Effectiveness

The second part of the research question concerned the effectiveness of

CASCADE in SLO projects. This section will show insight into the try-out
findings with respect to: satisfaction with the process; support needed; time
needed; and impact.

Satisfaction with the evaluation process

Participants F and Q indicated that because the support system provides
structure and overviews of important options, it was helpful in planning and
conducting a coherent formative evaluation. This finding is important because a
systematic performance of evaluation activities is a key aspect of formative
evaluation (see definition in section 4.1.2).
In addition, C stated explicitly that the fact that he could use CASCADE in his
own time and on his own way, stimulated him to do the formative evaluation
himself (instead of asking someone else to do it). This is an encouraging finding
because it is assumed that if a developer takes responsibility for the formative
evaluation, this will increase the chance that the formative evaluation will be
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integrated in the development process and will lead to actual improvements of
the materials (see section 4.1.5). Integration of formative evaluation activities
into the routine of curriculum operations is an important aspect of the
definition of formative evaluation (see section 4.1.2).

Support needed

All participants were able to work with CASCADE. However, the technical
support which was needed in order to use the system somewhat lowers the
effectiveness of the system. All participants encountered problems with
connecting the system to a suitable word processor. Although it was originally
given that SLO developers would be used to working with WordPerfect for MS-
Windows, it appeared that they were used to work with a WordPerfect version
which did not run under MS-Windows. This led to some starting problems,
which were solved by installing another word processor on their machines. In
the future, CASCADE needs to be made ready for connections with Word for
Windows‘95, as it is decided that this application will become the standard for
the SLO by the end of the year 1997.

Time needed

Participants F and Q both explicitly indicated that the use of CASCADE saved
time, especially because of the firm way of developing a framework for an
evaluation plan, the use of exemplary instruments and conceptual explanation.
Moreover, the same participants pointed out that the fact that they were the
developers and evaluators of their own materials had saved time because of the
short cuts they were able to make.
The finding that the use of the system assisted in saving time is promising
because this may enhance chances that formative evaluation activities will
actually be carried out by developers.

Impact

A formative evaluation is focused on quality improvement of the lesson
materials by locating shortcomings and revision ideas (see definition in section
4.1.2). Of the four try-out participants, only Q succeeded in reaching this aim. In
one month, she managed to do four evaluation rounds (screening, expert
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appraisal, micro-evaluation, and try-out), each of which led to several
improvements of the lesson materials.
It is interesting to note that Q was the only participant with limited
development and formative evaluation experiences. The fact that her project
was to lead to a master’s thesis, stimulated her to carry out the plans on which
she had agreed with her supervisors. It may be concluded that making firmer
agreements on the importance of formative evaluation activities in an early
development stage may influence the actual performance of these activities.

The findings of the try-out provide an indication that CASCADE is rather
practical and possesses the potential to be effective in projects of the SLO.
Solving some technical problems and improving the system based on the
suggestions of the participants may enhance the chances of gaining positive
effects. However, it should be stressed that providing a support system to
developers will never guarantee the performance of effective formative
evaluations, due to various constraints in daily practice. Stimulating the use of

CASCADE in the planning stage of a project, when the facilities of the project are
allocated (as was suggested by participant K), may be one way to encourage
developers to carry out formative evaluation activities.

6.3 Overall conclusions on practicality and effectiveness of
CASCADE

The prototyping stage led to a final version of CASCADE which was assumed to
be valid and practical. Statements with respect to the practicality were based on
expert appraisals and evaluations with the small user-group. In order to gain an
idea of the status of the final version and to gain revision suggestions, an
assessment was carried out. This assessment comprised of two studies: a
workshop and try-outs in the SLO context. This part of the chapter will
summarize the conclusions.

Practicality

On average, the findings show that CASCADE seems to be practical in
supporting the participants in performing a formative evaluation. So far, no
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differences were found between the perception of certain support components
by experienced or inexperienced evaluators. Both studies resulted in various
suggestions for improving the system. The main suggestions are:
• add a note pad to make it easier for developers to provide details to each

template;
• add different instruments or provide exemplary questions in item banks to

increase the chances that developers will find suitable instruments;
• make the evaluation plan more complete by automatically providing

additional information (such as: summaries of evaluation approaches and
(dis)advantages of certain evaluation activities);

• include the conditions upon which the advice was based to better facilitate
user understanding of CASCADE’s suggestions;

• explore ways to increase the context-specificity of the support in the last
three stages of a formative evaluation;

• explore ways to stimulate the potential role of intentions in various stages
of formative evaluation;

• add support on the strategic decision of whether the performance of a
formative evaluation is recommendable;

• add more specific feedback if users make a mistake.
Including these and other revision suggestions in a next version of CASCADE

might increase its practicality, which in turn is a condition for the effectiveness
of the system.

Effectiveness

With regard to its effectiveness, the findings of the workshop and try-outs
demonstrate that the use of the current version may:
• improve the consistency of the formative evaluation plans and activities,

because it structures the decisions and assists in considering several explicit
options;

• motivate and make developers feel confident to do the formative evaluation
themselves, because it provides overviews of explicit options;

• save time, because it assists in constructing a framework of a formative
evaluation plan in a short time period and it provides adaptable exemplary
documents which reduce the need for starting from scratch;
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• provide justifications for the choices, because it presents conceptual
explanations.

Although these are promising findings, the results also indicated that, besides
having a valid and practical support system, other conditions should be met
before the potential of CASCADE will come to full fruition. Several of these
requirements will be discussed in chapter 7.
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Chapter 7
Summary and discussion

he CASCADE study started in order to explore the potentials of linking
the domains of computer support systems and formative curriculum
development in a meaningful way. In order to develop an effective

support system which shows impact on the formative evaluation efforts of SLO
developers, it was assumed to be important that the system should be valid
(based on ‘state-of-the-art knowledge’ and internally consistent) and practical
(meets the needs, wishes and contextual constraints of the members of the

target group). In order to make the development process more transparent, the
support system was decomposed into three key components: content
(conceptualization of formative curriculum evaluation), support (assistance for

curriculum developer during formative curriculum evaluation activities) and
user interface (medium which makes the support accessible for users). The three
quality aspects (validity, practicality and effectiveness) were considered to be
requirements for each key component of CASCADE (content, support and user

interface). In order to obtain a support system which meets these requirements,
several development and research activities were combined.
Section 7.1 summarizes the main findings of the study. In section 7.2,
reflections are added to the development research process which was followed to

specify, test and refine the characteristics of CASCADE. Finally, in section 7.3,
the CASCADE study is placed in a broader perspective.

T
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7.1 Main development research findings

The prototyping stage of the study resulted in a final version of a computer
support system for formative curriculum evaluation (CASCADE). Based on
several formative evaluation cycles, the key components of this final version

(summarized in chapter 4) were judged to be valid and practical. The formative
evaluation of CASCADE comprised of appraisals by experts in the field of
formative curriculum development and user interface design and walkthrough

as well as cooperative evaluations with a small user group.
The findings of the two sub-studies of the assessment stage (workshop and try-
outs) indicated that CASCADE could be considered to be practical for a larger

group of curriculum developers of the SLO, as well. Further, the findings gave
some first indications of the effectiveness of the system with respect to the
formative evaluation activities of SLO developers. Based on these outcomes it

was asserted (see section 6.3) that the use of CASCADE:
• improves the consistency of the formative evaluation plans and activities,

because it structures the decisions and assists in considering several explicit

options;
• motivates and makes developers feel confident to do the formative

evaluation themselves, because it provides overviews of explicit options;

• saves time, because it assists in constructing a framework of a formative
evaluation plan and it provides adaptable exemplary documents which
reduce the need for starting from scratch;

• helps in providing justifications for decisions because it presents conceptual
explanations.

The remainder of this section will provide salient attributes of each key

component of CASCADE and suggestions for improving these components.

7.1.1  Content of CASCADE

The content of CASCADE refers to the conceptualization of formative

curriculum evaluation. During the development of the system, the validity and
practicality of the content grew to a large extent. Based on comparing and
synthesizing definitions of various scholars in the field of formative evaluation
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and experts’ feedback, the following aspects of formative curriculum evaluation
are emphasized in CASCADE:

• It is a systematically performed activity which is integrated in the
development process.

• It aims at determining the quality of lesson materials and generating ideas

for improvement by judging the intended curriculum on its validity
(deciding whether it is based on ‘state-of-the-art knowledge’ and whether it
is internally consistent), its practicality (by comparing the intended

curriculum with the perceived and/or operational curriculum), and its
effectiveness (by comparing the intended curriculum with the experiential
and/or attained curriculum).

• It includes four main stages: preparation, data gathering, data processing
and reporting. The content of each stage depends on factors such as: the
stage of development of the lesson materials; the quality aspects on which

the developer will focus during the formative evaluation; the facilities of the
project and the role of the developer. Developers decide on the type, scope
and sequence of the (sub) stages.

Because it was possible to let the conceptualization evolve with each prototype,
recent insights found in literature and understandings from practice could be
integrated in one conceptual framework. Combining these notions led to a

better understanding of possibilities of formative evaluation in complex
curriculum development projects. For instance, the fundamental requirement
that CASCADE needed to be practical for professional developers who usually

have to contend with a lack of time and resources, largely stimulated the
reflection on efficient formative evaluation. This led to the understanding that
performing a field test would not be feasible for a developer who wants to do a

formative evaluation. Removing this evaluation approach from the system was
seen as an important concession to the practice of professional curriculum
developers. It was considered to be more helpful to suggest small-scale

evaluation approaches (which take into account the time and resource
problems) and assist developers in applying these approaches in a meaningful

and consistent way.
Developing various support components of CASCADE encouraged the process
of making the implications of the content explicit. Particularly the development

of the templates and interactive advice components urged for a clarification of
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the interrelationships between various aspects of formative evaluation. For
instance, to be able to provide interactive advice on suitable evaluation

approaches, the links should be clear between stages of development of the
lesson materials, quality aspects, evaluation questions and available facilities to
do a formative evaluation.

The entire conceptual framework of formative evaluation is presented in section
4.1.

Suggestions for improvement

So far, the study concentrated on a subset of the complex domain of curriculum

development (see section 2.1 for description of this domain). The system is
meant for professional developers of the SLO who decided to perform a
formative evaluation of lesson materials (micro level) for teachers and learners

in primary and secondary education (generic user group). The findings of the
study show that a computer-based system could fulfill a supportive role in this
subset of the curriculum development domain. In order to extend the potentials

of the system, it is worthwhile to explore broadening the scope of the content.
Various dimensions may come into play, such as: curriculum development
stages, curriculum levels, and target group of the curriculum. Section 7.3.4

provides more details with regard to this suggestion.
During the development the system, major efforts were put into the validity
and practicality of the conceptual framework of formative evaluation. It should

be noted that the CASCADE study did not explicitly look for support of the
effectiveness of the content. For instance, no provisions are made regarding
empirical support for the actual effectiveness of the small-scale formative

evaluation approaches. Experiments which focus on the effectiveness of
formative evaluation approaches would be needed in order to deliver such
empirical evidence.

7.1.2  Support of CASCADE

CASCADE provides computer-based job aids to assist the curriculum
developers in performing formative curriculum evaluation activities (see

section 4.2.1). The provision of computer-based assistance may have the
undesirable connotation of computerizing the entire formative evaluation
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process. This should be and has been avoided, because of the importance of the
‘human factor’ (developers as well as respondents and stakeholders) in

formative evaluation processes. In section 2.1.2, a distinction was made between
‘technical-professional’ and ‘socio-political’ aspects of development processes.
As far as this distinction is concerned, especially the socio-political components

(including its subjective elements) are considered to be complex and subtle.
Consequently, it is doubted whether these components may be substituted by a
computer-based system. With respect to technical-professional aspects, a large

amount of knowledge and experiences is available in scientific and professional
publications. For this reason, it was decided that the support of CASCADE

would focus on the technical-professional part of formative evaluation. Such a

central focus on technical-professional aspects could also be found in other
available computer support systems for curriculum development (see overview
in section 2.3).

The attributes of the support was largely based on the needs and wishes of the
user group who participated in the formative evaluation of CASCADE. For

instance, they indicated that they would be especially interested in using a
computer-based support system if it assisted in (instead of automated) their
task performance and if it included potential advantages of the computer, such

as: adapting and storing files; and providing interactive advice based on user
input. The way the potential advantages of the computer were integrated in the
support of CASCADE could be illustrated by using the metaphors of a toolbox

and a cookbook (see section 2.3.1 for general descriptions of these metaphors).
Because professional curriculum developers wish to have a large degree of
freedom in using support, considering CASCADE to be a toolbox appeared to be

helpful. The system provides several tools to assist developers in planning and
conducting a formative evaluation: templates, instruments and a framework.
Users are free to decide whether they will use or adapt the tools (see section

4.2.2 for details on types of support).
• Templates are pre-structured sheets with pre-defined fields and options

which may be selected by the users. They appeared to be helpful in
overcoming the difficulty of remembering all aspects related to a certain
task at the moment of actual need. Templates help maintain consistency of

the formative evaluation process (for instance, between questions and
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evaluation approaches). In order to be helpful, each template needs to
provide an overview of aspects which are related to a decision making

process, while details need to be added by the developers who use

CASCADE.
• Storing exemplary instruments in CASCADE was judged to be practical,

because they provide insight in possible formats, questions and points of
attention. Especially when curriculum developers are able to use the
instruments with only slight adaptations, they are potential time-savers. As

instruments tend to be rather domain specific, it is important to provide
different instruments which may be useful in different domains.

• Generating a framework for an evaluation plan based on user input,

appeared to be practical as well. Developers were able to develop a
tentative framework for their formative evaluation plan within an hour.

The cookbook metaphor refers to the idea that the support system also takes into
account the wishes of professional developers who appreciate more detailed
assistance in selecting suitable tools, using the tools properly, locating efficient

activities and efficient ways to carry out these activities. To support these
individuals, CASCADE provides: advice, procedures, conceptual explanation,
sources, reminders, checks and samples (see section 4.2.2 for details on these

types of support).
• The interactive advice in the preparation stage was highly appreciated. It

helped developers to construct a framework of an evaluation plan in a

rather short time frame. In providing interactive advice, it appeared to be
important that users are able to get an overview of the conditions based on
which the advice was generated. Moreover, users need to be able to ‘remain

their own boss’; they should always be able to ignore the advice. Insight in
the conditions determining why the advice was generated may assist in
making these decisions.

• In the last three stages (data gathering, data processing, and reporting),

CASCADE assists the developers mainly with procedures (procedural

guidelines and points of attention). In order to keep these procedures
applicable to various situations, they were stated in general terms. Because
of the generality of the procedures, they were mainly viewed as interesting

cues which are nice to skim just before performing an activity.
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• The explanation of concepts appeared to be practical in providing some
insight in the terminology used in the system and helped developers in

justifying their choices.
• The reminders are signs in CASCADE, which remind the users of their

decisions they already made and focus their attention toward the support

components which seem to be applicable to their situation. These cues were
appreciated by the participants of the try-out.

• The checks on completeness of user input were appreciated, but did not

have much impact on the judgment whether the system is practical.
• The references to sources on formative evaluation were not very extensive.

For that reason, they were not helpful for the users. Adding short

annotations to the references may enhance the practicality.
• The samples illustrate the way CASCADE could be used in practice. These

illustrations appeared to be useful especially during the first time using

CASCADE.
The findings of the assessment stage do not show differences between the
appreciation of certain types of support (included in the toolbox and cookbook

metaphor) by developers with different levels of experience with formative
evaluation.

The support of CASCADE was to become practical for one organization (the
SLO). However, the developers of this organization form a very heterogeneous
group of professionals. Therefore the support needed to be applicable in many

situations and many subject-matter domains. This led to the following dilemma:
• a system which provides tailor-made support may be too rigid for

professionals who wish a large degree of freedom in their choices; whereas

• a system which provides general support is applicable in many contexts,
but increases the chance that the support remains trivial.

This dilemma was dealt with by providing rather specific interactive advice

during the preparation stage and becoming more general in the later stages
(data gathering, data collection, and reporting). In these three latter stages, the

system provides a framework for accessing and saving documents which
results in a library. When users connect their own specific documents to the
system, the library becomes more customized to their specific contexts.
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The findings of the assessment stage show that the SLO developers appreciated
the notion of a library. Especially when it contains documents which are usable

(with only minor changes) for their specific situation, this may speed up their
evaluation process. Moreover, the possibility to add context-specific documents
to the system may also stimulate the use of standards (for instance, a standard

lay-out for a questionnaire or a standard method for doing an observation).
This means that individuals, a group of users, or even an entire organization
(like the SLO) may standardize their own practices to the extent they need.

However, it is up to the users of CASCADE whether they would like to fill it
with such support and whether the support should become a norm.

Suggestions for improvement

During the assessment stage, several revision suggestions were gathered for

improving the support component (see also sections 6.1.7, 6.2.6, and 6.3). The
suggestions for the following aspects will be summarized in this section:
• helping users with the strategic decision whether or not to perform an

evaluation;
• increasing the suitability of instruments;
• stimulating the consistency of formative evaluation process;

• increasing the interactivity of the support.
In order to help users with the first aspect (deciding whether or not to perform
a formative evaluation), the system may present requirements which should be

met before deciding to do a formative evaluation, such as: developers should
feel responsible for the quality of their materials and need to be open for critical
comments of respondents; the materials need to be revisable; and, at least little,

time and resources should be available to perform the evaluation.
To increase the chances for developers to find suitable instruments, more
exemplary instruments need to be added. In order to keep an overview of the

available instruments, these may need to be categorized (for instance, based on
subject matter domain, type of lesson material, development stage of lesson
materials, etc.).

To increase the consistency of the formative evaluation process, ways need to be
explored which stimulate developers to make use of their intentions with the
lesson materials throughout the various stages of formative evaluation. For

instance, if users made clear their intentions at the start of the formative
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evaluation process, these intentions may be recapitulated by the system in the
part in which users develop their instruments. The users may be triggered more

explicitly to link the items of the instruments to their intentions.
Revising CASCADE based on the latter suggestion may also increase the
interactivity of the support in the last three stages of a formative evaluation

(data gathering, data processing and reporting). To further enhance this aspect,
different ideas should be explored. As a start, the items in the documents may
be made available in the form of an item bank. Users can select items they need

and based on the selection the support system may generate a specific
document. All users may add items to each bank. For instance, users may select
five specific items from the observation item bank (filled with exemplary points

of attention) and add three items of their own. Based on this information, the
system may generate a customized observation form. In the data processing
stage, CASCADE may provide the items in the form again, to trigger users to

provide information on each item and to stimulate users to formulate revision
suggestions in case of problems or comments.

7.1.3  User interface of CASCADE

The user interface should assure that the support of the system is accessible for
a heterogeneous group of professional curriculum developers (see also section
4.3). In a good user interface users are not really aware of using the interface in

order to get the support they need (cf. Hudzina et al., 1996). The user interface
of CASCADE met this ergonomic demand to a large degree.
The suggestions from literature and the formative evaluations findings led to a

transparent screen design with the following attributes:
• All support which belongs to a sub-stage of formative evaluation is

provided in a single screen.

• Support remains ‘out of the way’ until the developer asks for it.
• All screens have several screen areas, each with its own function and

located in the same place on the screen throughout the system.

To clarify the navigation and to make the use of the system flexible, the system
was given the following characteristics:
• Assistance in finding the location by providing a task map and a ‘You are

here’ screen area.
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• Possibilities to use the system in a linear manner and/or to make cross-
references using the task map or ‘You are here’ screen area.

• Graphical objects (such as buttons, hot words, and check boxes) to clarify
which options are chosen and to make links to additional support or to
other parts of the system.

• Various forms of navigational help to clarify the activities the system
expects from the user.

Suggestions for improvement

Although the user interface appeared to be practical, a major problem occurred

when developers asked for support which was stored in a word processor
document. To avoid that an original document would be changed by the
developers, CASCADE makes a copy of the original file. This original file stays

in CASCADE, while developers adapt the copy. This may lead to a large number
of copies of documents which are sometimes only reviewed by the developers
and not adapted. An alternative would be to give users their own empty

document. They may ‘fill’ this document with suitable parts of the documents
provided by CASCADE. Only the users’ documents may be adapted. This
alternative needs to be further explored.

7.2 Development research process

The general notion of a development research approach was discussed in
chapter 3. The CASCADE study was categorized as being an example of a first

type of development research (type 1b). A core component of the development
research approach became the design and formative evaluation of successive
prototypes. Because the focus and format of each prototype depended on the

results of the formative evaluation of its former prototype, chapter 3 could only
be written after the prototyping stage was finished. The way the prototyping
approach evolved and the considerations behind each step in this approach

have been crucial aspects of this study. In this section, some reflectional notes
are added to the discussion of the development research design in chapter 3. In
addition, several aspects with regard to the quality of the study will be

considered.
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7.2.1  Front-end analysis

The front-end analysis included the analysis of several (prototypes of) computer
support systems for curriculum development, a literature study on curriculum

development and computer-supported task performance, and the development
of a first version of a prototype. In many respects, reviewing (good as well as
poor) examples and doing some preliminary exercises appeared to supplement

the abstract discussions in books and articles. These front-end activities helped
in gaining a tentative understanding of the potentials of linking the domains of
computer-based support and curriculum development (see chapter 2) and

resulted in several (rather abstract and dispersed) tentative ideas for a computer
support system for formative curriculum evaluation for the SLO context (see
section 5.2).

The findings of the front-end analysis did not result in specifications for the
important attributes of the content, support, and user interface of such an
innovative system. For this reason a prototyping approach was chosen in order

to be able to explore various ideas related to the key components of CASCADE

and to develop the system in a number of subsequent phases. Moreover, during
the prototyping stage care was taken for the existing SLO practice by

systematically performing formative evaluation activities. Consequently, the
front-end analysis stage of the study was kept rather brief (as was also
suggested by Tripp & Bichelmeyer, 1990).

7.2.2  Prototyping stage

During the development of CASCADE, five subsequent prototypes were
developed (see also section 3.2.2). Each prototyping cycle included the

following activities: analysis of ‘state-of-the-art’ knowledge, design of the
prototype, and formative evaluation of the prototype. The prototyping
approach appeared to be a useful way to let the ideas and intentions evolve and

ended in a final version of CASCADE. Two major aspects of the prototyping
approach (evolving prototypes and user involvement) are discussed more
extensively, in the remainder of this section.
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Evolving prototypes

The combination of postponing the writing of detailed specifications until after
the front-end analysis was finished and the development of subsequent
prototypes gave both the members of the user group and the developer of

CASCADE the opportunity to gain a better understanding of the concept and
consequences of computer-supported curriculum development. The use of a
series of concrete prototypes gave a more immediate sense of the proposed

system, its potentials and its desirable characteristics. The formative evaluation
activities led to revisions of each prototype and adaptations of the conceptual
framework underlying the support system. Based on several such cycles, the

computer system evolved towards a better final version and the insights into
important specifications became more fine-tuned.
Following the suggestion of De Hoog et al. (1994), the support system was

decomposed into three key components (content, support and user interface). A
risk of decomposition may seem that it can increase the chance for
inconsistency in the design decisions of the entire system. However, the design

of prototypes helped in maintaining consistency between the key components
of the system. Ideas with respect to one component needed to fit in with the
entire system and changes in one component often had consequences for the

other key components, as well. For instance, the idea to provide interactive
advice on recommendable evaluation approaches (support) affected the notion
of influencing factors on formative evaluation (content), and had consequences

for the way the users would provide their input to the computer (user
interface). Linking the quality requirements (validity, practicality and
effectiveness) to the key components helped in deciding on the focus of each

subsequent prototype (see, for instance, table 3.2). In turn, this served the
enhancement of the coherence and transparency of the entire prototyping
process.

User involvement

User involvement was of paramount importance during the prototyping stage
of CASCADE. Especially the user group, who participated in the formative
evaluation activities, helped refine the system and enhance the practicality of

each subsequent prototype. Whether or not user involvement also stimulated
the professional development of the members of the user group (as was
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suggested by Moonen, 1996, and Shneiderman, 1992, in chapter 3) is difficult to
trace. It may be argued that members of the user group would have learned

more about formative evaluation, if they had designed their own computer
support system, or maybe more realistically, if they had participated more
intensively during the actual design of the support system. For instance,

McAleese (1988 in Richey & Nelson, 1996, p. 1233) states that “In some sense, a
designer is engaged in learning as well as design, because the designer’s
personal knowledge structures are altered by the information present in the

design environment.”
This suggestion relates to the remarks of Jonassen and Reeves (1996) with
regard to cognitive tools. The term ‘cognitive tools’ refers to “technologies,

tangible or intangible, that enhance the cognitive powers of human beings
during thinking, problem solving, and learning” (Jonassen & Reeves, 1996, p.
693). Jonassen and Reeves relate the learning potential of using a cognitive tool

to the old adage that ‘the surest way to learn about a subject is to have to teach
it.’ Being involved in the design process of a computer-based system may even
lead to a stronger learning effect, because different from many learners,

computers are not (yet) able to adapt vague ideas.
Participation during design activities (in addition to the participation during
the formative evaluation) might have more impact on the professional

development of members of a user group. However, it would have been less
realistic to involve all SLO developers in the design of such a support system.

7.2.3  Assessment stage

As CASCADE was not yet fully implemented in the SLO organization, it was
posed that in fact it would be too early to perform a summative evaluation of
the final version of the system (see section 3.3.1). For that reason the assessment

stage was considered to be another formative evaluation cycle. The workshop
and try-outs of CASCADE confirmed the assumption that it would have been
too early for a summative evaluation. It appeared that users needed time to get

acquainted with the new system. The usual pattern was that participants first
browsed through the system before becoming task-oriented. It is assumed that
the stages of concern in the adoption process of change by teachers (i.e. self,
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task, other), as identified by Hall and Loucks (1978), also apply to the
introduction process of CASCADE to curriculum developers of the SLO.

Although it was probably too early to expect effective task-oriented activities
from participants who have just been introduced to a new program, it was
decided to look for some indications of the practicality and effectiveness of the

support system during a workshop and try-out within the SLO context. The
advantage of closing a development research project with such an assessment
stage is that it provides (of course tentative) insights into the status of the

system under development at an important point in time. Statements about its
potential practicality and effectiveness could now be based on results of a larger
group of SLO developers under less artificial circumstances than the formative

evaluations of the earlier prototypes. Moreover, the assessments stage resulted
in additional suggestions for improvement which were not found during the
prototyping stage.

7.2.4  Tactics and dilemmas concerning the quality of the study

The research activities which were carried out during the prototyping and
assessment stage, focused primarily on finding indications of the quality of

certain components of the prototypes of CASCADE and ways to improve their
quality. In other words, these activities were performed to improve (instead of
prove) the quality of the prototypes. However, also in the formative stage of

development research, researchers need to take care about the quality of their
findings. Literature on naturalistic research (cf. ‘t Hart, Van Dijk, De Goede,
Jansen & Teunissen, 1996; Merriam, 1988; Miles & Huberman, 1994; Patton,

1990, Yin, 1994) served useful in the context of formative evaluation of
prototypes. The following quality criteria were taken as a starting point:
• internal validity: extent to which causal relationships can be based on the

findings;
• external validity: extent to which findings are transferable to some broader

domain;

• reliability: extent to which the operations of the study can be repeated with
the same results;

• utilization: extent to which action could be taken based on the findings.
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Tactics

With regard to the development research process of the CASCADE study,
several tactics were used in order to increase the quality of the findings.

Congruent study design

According to ‘t Hart et al., (1996), a congruent study design may increase the
chances that the results render the events which actually took place during the

formative evaluation (internal validity). Congruency in the study design may
also increase the chances for informative feedback (utilization). In the study, the
formative evaluation activities were carefully chosen in relation to the

evaluation question and development stage of each prototype. For instance, in
the early prototyping stages of the study mainly one-on-one evaluations were
organized in which the evaluator was able to see the reactions of the

participants and could ask for additional information and discuss problems.
During the first study of the assessment stage (workshop with 17 participants) a
more formal approach was taken and, among other instruments, Likert-type

questionnaires were used in order to get feedback on CASCADE. The use of
these questionnaires in earlier stages, probably would have led to abstract
findings which were less usable and which provided less richness in terms of

what actually happened during the evaluation.

Context-rich description

Another tactic mentioned by several authors (cf. ‘t Hart et al., 1996; Merriam,
1988; Miles & Huberman, 1994; Walker & Bresler, 1993) is providing a context-
rich description of the situation, design decisions and formative evaluation

results. This gives readers of such portraits the opportunity to gain insight in
what happened during research stages and based on that they may make
inferences of (or transfer) the findings to other situations (external validity).

Making such inferences goes by the name of analytic generalizability. In
addition, a full description may also make replications possible. If the
replication of the study leads to similar results, this would demonstrate that the

study was reliable. A full description of the prototyping and assessment stage
are provided in chapters 5 and 6.
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Conceptual framework

The design of the prototypes of CASCADE was based on ‘state-of-the-art

knowledge.’ Formal activities (such as literature review and interviewing
experts) as well as informal activities (such as being alert in finding relevant
elements in discussions with critical friends and during conferences) led to a

growing conceptual framework. Similar to the former tactic, providing the
conceptual framework gives readers of the framework the opportunity to make
analytic generalizations (external validity). The conceptual framework of the

CASCADE study is presented in chapter 4.

Triangulation

During each formative evaluation cycle, various individuals participated and
various methods of data collection were carefully chosen and applied (see for
instance tables 3.2 and 3.3). These are applications of triangulation. According

to several authors (cf. ‘t Hart et al., 1996; Merriam, 1988; Miles & Huberman,
1994; Patton, 1990) triangulation assists in enhancing the reliability and internal
validity of the findings. This effect rests on the premise that the weaknesses in

each single data source, method, evaluator, theory, or data type will be
compensated by the counterbalancing strength of another.

Member check

The user group was invited to provide feedback on each subsequent prototype
of CASCADE. The revision suggestions were taken into account during the

design of the following prototype which was tested again with the user group.
During each formative evaluation cycle, the users and the designer of the
prototype were able to discuss the new characteristics of CASCADE. The

participants of the try-out were invited to provide feedback on the outline with
the major results of the try-out. These are examples of member check. Merriam
(1988) states that taking data and interpretations back to the source may

increase the internal validity of the findings.

Dilemmas

The organization of the formative evaluation activities led to several dilemmas.
The choices which were made with regard to these dilemmas may have

influenced the findings.
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Designer as evaluator versus external evaluator

The fact that the designer of CASCADE took the evaluator’s role during the

prototyping and assessment stage appeared to be very helpful in the process of
gaining insight in the possibilities of computer support and stimulated the
direct impact of the results on the prototypes. The use of a prototyping tool

(HyperCard) also contributed to the latter advantage, because the designer was
able to make changes directly in the prototype instead of having to ask
programmers to make the revisions.

Although the designer stimulated the participants to be critical with regard to
the prototypes and tried herself to be as open as possible to remarks of the
participants, the fact that the designer and evaluator of the prototypes were the

same person, increased the chances for an evaluator effect (cf. Patton, 1990):
participants may have reacted differently because of the presence of the
designer during the formative evaluation; and the designer may have been less

open to comments with regard to the quality of the prototype than intended.
Regardless of efforts made to obtain neutrality (such as triangulation and
member checks), value-free research is difficult to realize when evaluation

activities are performed by the designer. Of course, an external evaluator could
have been involved in the formative evaluation of the prototypes, which could
have enhanced the internal validity and reliability of the formative evaluation

findings. However, this could have decreased the insight of the designer in the
potentials of computer support and the impact of the results on the prototypes.
Close cooperation between designer and external evaluator during the

evaluation activities would be an alternative.

Salience of problems and remarks versus frequencies

Another noteworthy dilemma is the meaning which was attached to the
frequencies of the participants’ remarks. Comments or revision suggestions
made by only one participant sometimes appeared to be highly meaningful.

Instead of the number of participants who made a comment or encountered a
problem, often the salience of the remark or the kind of problem was given
priority during the decision making process of whether the evaluation findings

should lead to revisions of the prototypes.
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Research versus training

From the point of view of the participants of the first study of the assessment

stage, the workshop was an introduction to CASCADE in which they would
learn to use the system and could ask background information about formative
evaluation issues. From an educational point of view, it would be no problem to

provide this information. However, from a research point of view, assisting
them with this type of information would influence the research findings on the
issue whether the support of the system is sufficient to perform a formative

evaluation independently. To prevent this dilemma from happening in the
future, it may be considered to introduce CASCADE as a part of a course on the
conceptual background of formative evaluation.

7.3 CASCADE in broader perspective

In order to keep the development research process manageable and to learn
from failures and successes, the study has been focusing on a subset of a more

comprehensive picture of the domain of computer-supported curriculum
development. In this section, the study will be placed in this more extended
picture. The following issues will be discussed: implementation of CASCADE;

exploration of practicality of CASCADE in other contexts; potentials of
computer-based performance support; complexity of curriculum development
process; and the future of the CASCADE line of study.

7.3.1  Implementation of CASCADE

The CASCADE study started as a ‘proof of concept’ endeavor. The development
of CASCADE was central and the SLO developers and experts formed an

important group which assisted in the efforts of finding not only theoretical, but
also empirical proof. Based on the promising results produced in this study, the
SLO is interested in implementing CASCADE in its organization. During this

implementation process, the approach, which has been applied so far, will
probably be too restricted. The potential effectiveness of the support system in
improving task performance depends not only on the attributes of CASCADE

and the way it was developed, it also depends on its users and their
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environment. It would be recommendable to view the use of CASCADE from a
broader human performance technology perspective, which considers several

(educational and non-educational) interventions in connection to each other in
order to improve task performance (Gery, 1991; Romiszowski, 1981; Stolovitch
& Keeps, 1992).

Organizational level

From a human performance technology perspective, the main aim of the SLO
organization becomes the central focus. One of the aims towards which the SLO
is turning (since the beginning of the 1990s, see section 2.4.1) is developing

products with an ‘anticipatory curriculum development approach’ (Boersma &
Looy, 1997). An important aspect in this approach is the integration of
formative evaluation activities in the curriculum development process. Within

this perspective, developers see it as their duty to look for and to be open to
comments on their design efforts. In stimulating the performance of formative
evaluation, the plausible reasons why developers do not pay much attention to

formative evaluation should be taken into account. Based on these reasons
several interventions may be considered.

Plausible reasons for limited attention for formative evaluation

The following plausible reasons for the limited attention for formative
evaluation in development projects were presented in section 2.4.1:

• (perceived) lack of time and resources;
• (perceived) lack of expertise;
• misconception that evaluation is a very complicated activity without added

value.
Based on the results of the two studies of the assessment stage (workshop and
try-outs), it looks like many (perceived) time and resource problems are due to

the fact that developers often choose a design for their formative evaluation
activities which is inconsistent and inefficient. For instance, the workshop
findings show that most plans, which have been developed by the participants

in earlier projects, show various gaps (see table 6.4) and from the four
participants of the try-out, two admitted that their formative evaluation plans
were often incoherent. Inconsistency in the plans may lead to difficulties in

keeping coherence between the evaluation plan and the actual evaluation
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activities, such as: What should be the focus of the data collection? What were
the intentions of the developers? Which revision suggestions are important?

(These problems were mentioned by the participants of the workshop, see table
6.3). Other problems (mentioned during workshop and try-outs) may be related
to the planning of inefficient evaluations, for instance: asking external evaluators

to do a formative evaluation may cause mis-communications between the
development team and evaluator; including a large amount of respondents
increases the chance for data becoming available too late or the amount of data

being too large and not being processed in time.
The preparation of inconsistent and inefficient formative evaluations may be
due to a lack of expertise on how to prepare and conduct consistent and

efficient formative evaluations. However, it may also be due to the
misconception that formative evaluation is a very complicated activity without
added value for the daily work. In case of the SLO, both reasons are plausible.

Considering a cluster of interventions

To bridge the lack of expertise and tackle misconceptions, the SLO might

consider several interventions. For example, it may be necessary to organize
some staff development activities focusing on the conceptual background of
efficient formative evaluation and strategic planning of such evaluations. In

relation to such a learning situation, participants could be invited to perform
formative evaluation activities which are relevant for their own projects. This
may provide developers with some success experiences with formative

evaluations. Based on such experiences developers may be able to give
formative evaluation a place in their development routines. The introduction of

CASCADE may be a part of such a learning situation.

Also non-educational interventions are worth considering (cf. Stolovitch &
Keeps, 1992). For instance, project management can motivate developers to
perform a formative evaluation by providing positive feedback on formative

evaluation efforts, and/or by providing additional sources (personnel, budget
or time) for formative evaluation.
The support system CASCADE should be seen as an intervention among others.

Moreover, it is important to note that from an organizational perspective, the
development of CASCADE is a continuing process, instead of a project. It should
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remain possible to adapt the system to changing needs and wishes of the
intended user group and evolving theoretical and empirical insights.

Individual level

CASCADE may have a role in taking away expertise problems experienced by
individual developers. This section discusses some competencies and technical
requirements of the developers who would like to use the system.

Support systems like CASCADE do not automate the curriculum development
process, but rely on the responsibility of its users in adapting the support to
their situations. During the assessment stage, several participants took this

responsibility. For instance, the exemplary instruments which are included in
the system were adapted by the participants before they were used during the
data collection process. It seems to be a requirement that the developers who

will work with CASCADE are used to working self-directedly and are used to
reflecting on their work.
Besides having the proper hardware and software, users of the system should

also possess some basic computer skills and should be able to ask for assistance
from a help desk in case of more serious technical problems. For instance,
during the try-out, one participant did not feel confident to look for a file which

was ‘lost.’ If she had not received some trouble shooting support from someone
else, she would have been obliged to start the document all over again.

7.3.2  Exploration in other contexts

The CASCADE study began with the primary goal of developing a computer
support system for the SLO context. The results of the assessment stage indicate
that, for this particular context, the support system has the potential to be

practical and effective. These findings prompted investigations regarding

CASCADE’s potential practicality in organizations other than the SLO. Van
Balen (1997) conducted an exploratory study which focused on this issue.

Special sessions were organized with representatives from eight different
organizations:
• Dutch Open University: n=1;

• PBNA (a commercial organization which provides distance courses for
subjects in technical fields as well as in business and administration): n=3;
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• SVB (a national institute which develops courses for practitioners in
building and construction companies, apprenticeship training and senior

secondary vocational education): n=3;
• VAPRO (a national institute for professional and vocational education

which develops courses for subjects related to jobs in process industries):

n=2;
• NS-opleidingen (training centre of the Dutch railway company): n=1;
• Origin-HPCC (training centre of Origin): n=1;

• PTT-Telecom-opleidingen (training centre of Dutch telephone company):
n=1;

• RabobankAcademie (training centre of one of the major banking companies

in the Netherlands): n=1.

During each session the participant(s) and evaluator walked through the

support system. The participants were invited to reflect on the perceived
practicality of CASCADE for themselves and their organization. The specific
findings are reported in Van Balen (1997).

Similar to the SLO developers, the participants of this study were rather
positive about the practicality of CASCADE. According to the participants, the

support system has potential to:
• save time and costs for the organization;
• be one of the tools which assist in constructing standards for the

organization;
• be one of the tools which assist in using and increasing the knowledge

which is available in the organization.

Organizations with few standardized approaches regarding formative
evaluation activities seemed to react most enthusiastically to using a system like

CASCADE.

The participants of this study provided several suggestions for improving the
practicality of the system. Many of these suggestions are similar to the

suggestions made by the SLO developers which were indicated during the
workshop and try-outs. For instance, the participants of this study also made
comments about the fact that CASCADE may become more interactive in the

stages of data gathering, processing and reporting (for example, during the
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construction of instruments). Other comments appeared to be more
organization-specific (such as: use of terminology; types of products which may

be evaluated; and use of exemplary documents). With respect to these aspects,

CASCADE must be customized (which may be done fairly easily) in order to
increase its practicality for members of an organization other-than the SLO.

In general, the findings of the exploratory study suggest that a CASCADE-like
system also has potential outside the context for which it was developed.

7.3.3  Potentials of computer-based performance support

So far, the CASCADE study has primarily focused on improving the task
performance of SLO developers by providing job aids. This aim reflects a subset
of the potentials of (computer-based) performance support systems.

As was discussed in chapter 2, the complex process of becoming competent
could be supported by non-computer-based support (such as face-to-face
interaction with people, workshops, or manuals) as well as computer-based

support. With regard to the notion of computer-based performance support,
three potential effects were discussed: improved task performance; more
efficient learning processes at the workplace; and improved organizational

learning. In order to obtain these effects a computer-based support system may
provide all or several of the following support components: job aids;
communication aids; and computer-based learning (see section 2.2.2). Figure 7.1

illustrates the assumed interrelationship between computer support and its
potential effects.

Design teams can embed knowledge in job aids and computer-based learning.
In addition, with the help of communication aids, individuals can discuss about
task-related issues. These three types of support may assist members of an

organization in improving their task performance. Based on their task
performance they gain experiences, which may be seen as individual learning
outcomes. The knowledge which is based on these experiences may also be

interesting for other colleagues. If the newly gained knowledge is
communicated to these colleagues and if they improve their task performance
based on it, than organizational learning has taken place (cf. Raybould, 1995).
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Figure 7.1: Interrelationship between computer-based support and its potential effects

Embed knowledge in:
and/or
Discuss knowledge via:

Gain and/or refine
knowledge by
experience

Apply information during
task performance

Job aid

Communication aid

Computer-based learning

The CASCADE study aimed at improving the task performance of SLO

developers by providing job aids. Based on the results of the assessment stage,
it may be concluded that CASCADE indeed has potentials in this direction. The
two supplementary potential effects (more efficient learning processes at the

workplace and improved organizational learning) have not been explicitly
investigated during the assessment stage. However, the findings of the
assessment stage show that the support system may have some capacities in

these directions, as well.
As far as individual learning is concerned, several participants of the try-out
stated that the use of CASCADE and the performance of the formative

evaluation led to some learning processes. Of the four participants of the try-
out, F and Q had the least experience with systematically planning formative
evaluations: F never had made an evaluation plan before, whereas Q only had

limited experiences in doing formative evaluation. Both participants explicitly
stated that they considered CASCADE to be an aid for gaining competence in
formative evaluation. It helped them in structuring their decisions and they

pointed out that they considered more options than they would have done
without the support system. This made them feel more confident about their
actions. Participants with more experience with setting up systematic
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evaluations (see for instance, participant K), seem to be less interested in
learning with CASCADE. They especially browse through the system to get an

understanding of the notions behind it and to find out whether it fits their
specific needs.
Although the workshop participants were fairly positive about the chances that

CASCADE could stimulate SLO developers to make use of earlier experiences of
their colleagues (see table 6.7, item 9), organizational learning did not occur
during the try-out. Perhaps one of the reasons was the impossibility of sharing

files by using the computer network. However, it could also be due to the
relatively short time frame of the try-out. According to the stages of concern in
the context of introducing change (self, task, other; see section 7.2.3), sharing

knowledge with colleagues may come into focus when the attention shifts
towards other individuals and when cooperation and sharing knowledge
becomes important (the final stage of concern). Based on the findings of the try-

out it may be concluded that the participants were not yet in this latter stage of
concern.

The potential of computer-based performance support on individual and
organizational learning is an issue which needs to be further explored. For
instance, in view of increasing competition between curriculum development

institutes, the SLO as well as other institutes are looking for ways to become a
learning organization in which curriculum development knowledge is
distributed among its professionals. Derived from this issue, the following,

more general, theme seems to be interesting: ‘How can an individual perform a
task and communicate about it in such a way, that (s)he and others in an
organization will learn from it and will apply these experiences during their

task performance?’ and related to this, looking for answers on the following
question is worthwhile: ‘How can information and communications technology
support this process?’

At the level of the individual, insights from on-the-job training and recent
discussions from a constructivistic perspective on learning with media instead

of learning from media (cf. Hannafin, Hannafin, Hooper, Rieber & Kini, 1996;
Jonassen & Reeves, 1996; Salomon, Perkins & Globerson, 1991) are considered
to be stimulating. In line with these insights, the direction of stimulating

(incidental) learning processes during the task performance of individuals
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seems to be promising. It is appealing to explore the way job aids and
communications aids may enhance this process.

Learning at the individual level is an important prerequisite for organizational
learning. If individuals gain knowledge by experience, they need to be aware of
it and they need to be triggered to share this knowledge with other members of

the organization. Otherwise the insights and skills soon become obsolete, leak
away, water-down, sink away, shrink etc. (cf. Van der Zee, 1996). Based on
today's database and networking technologies, effective computer-based

infrastructures may be developed which make knowledge capturing and
sharing possible. Agreements should be made about whether adding
information should be restricted, based on certain criteria, or whether any

additional information is welcome. Another very critical prerequisite should be
in place, as well. This is the willingness of individuals to share their knowledge
with colleagues and the ability to learn from experiences of others. This may

only happen in work environments with an open atmosphere where members
endorse the importance of organizational learning.

7.3.4  Complexity of curriculum development process

One of the suggestions for improving the final version of CASCADE (see section
7.1.1) was to explore broadening the scope of the content of the system. So far,
the system aims at assisting professional developers of the SLO who decided to

perform a formative evaluation of lesson materials (micro level) for teachers
and learners in primary and secondary education (generic user group). When
broadening the scope of the system, the following dimensions may come into

play: curriculum development stages, curriculum levels, and target group of the
curriculum. These dimensions are discussed in the remainder of this section.
The comprehensiveness of the computer support system may grow with respect

to the development stages which are included in the system. Besides formative
evaluation activities, the system may also support analysis and design activities.
Such a comprehensive system may be better capable in showing the complex

interrelationships between various curriculum development stages and
activities. For instance, an integrated system may show that the developers’
intentions with the materials run like a thread through the development

process. Making intentions explicit helps in focusing the activities of the design



Summary and discussion 241

stage (‘What would we like to have at the end of the process?’), as well those of
the formative evaluation stage (‘Did we succeed in gaining our intentions?’).

The same counts for the checklists which are included in CASCADE. The
checklist items are reflective (‘Did we avoid stereotypes?’). Small changes in
these items can turn them into design criteria (‘We should avoid stereotypes’).

In other words: design criteria and evaluation criteria are two sides of the same
coin. If CASCADE supports more curriculum development tasks (including
design and evaluation), it will be possible to provide insight in the way these

development activities are interwoven. This may assist users in actually
‘building-in’ formative evaluation in their development process. Adding
computer-based communication aids to the system may also enhance a more

iterative development process. For instance, e-mail facilities may be used to ask
teachers about their needs and wishes, and teachers may send design ideas or
reactions to tentative materials to the curriculum developers, in an early stage.

Another extension of CASCADE could be on the dimension of curriculum levels.
The recent prototype concentrates on the micro level (lesson materials). If

CASCADE also supports the development of curricular products at other levels

(meso and macro level), this could enhance the transparency of the
interrelationship between these levels. A start could be made by providing
support for the preparation and conduction of formative evaluation activities of

curricular products at one of these levels.
The support system may also be extended on the dimension of generic and site-
specific curriculum development. The final version focuses on generic

curriculum development for teachers and learners in primary and secondary
education. The picture of the future might be that information and
communication technology will increasingly influence and change current

teaching and learning processes (cf. McDonald & Ingvarson, 1997). This might
result in a demand for more flexible materials, which may be adapted and
extended by teachers and learners. In this way, the boundaries between generic

curriculum development (for a large and diverse target group) and site-specific
curriculum development (for a smaller and well-known target group) may

become blurred, which might have major impact on current curriculum
development practices. The need for more flexible materials might be met by
making use of computers as both design and delivery systems.
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7.3.5  Future of CASCADE line of study

In respect of broadening the scope of CASCADE, it is noteworthy that the

CASCADE line of study will continue in the research program of the

Department of Curriculum of the Faculty of Educational Science and
Technology at the University of Twente. The issues discussed in the previous
sections (implementing the support system in the SLO context; adapting the

system to other contexts (in the Netherlands and/or abroad); exploring
additional potentials of computer-based performance support; broadening the
scope of the system to other aspects of the curriculum development process) all

seem to be promising future directions.
A start with such elaboration is made with the CASCADE-SEA study
(McKenney & Van den Akker, 1997). The focus of this study will be on learning

how the computer can play a supporting role in the main stages of curriculum
development within the specific context of secondary level science and
mathematics education in sub-Saharan Africa. In addition, a study has begun

on exploring the potentials of CASCADE in Shanghai’s (China) secondary
education system. In these and other studies, the findings from the recent

CASCADE study may be used, validated and extended. This provides a major

opportunity to gain increasing understanding of the potential of computer
support for curriculum developers.
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Samenvatting

Computerondersteuning voor Curriculum-

ontwikkelaars
Een studie naar de mogelijkheden van computerondersteuning in
het domein van formatieve curriculumevaluatie

Aanleiding

Hoogwaardig voorbeeld-lesmateriaal kan een belangrijke rol spelen in het
realiseren van onderwijsveranderingen. De kwaliteitsbewaking en -bevordering
van dergelijk materiaal is voor een groot gedeelte de verantwoordelijkheid van
de ontwikkelaars ervan. Verschillende studies hebben aanwijzingen opgeleverd
over het belang van specifieke activiteiten die binnen het proces van
curriculumontwikkeling uitgevoerd kunnen worden ter bevordering van de
kwaliteit. Eén van de bevindingen is dat de kwaliteit van lesmaterialen
aanmerkelijk kan verbeteren wanneer tijdens het ontwikkelproces het
lesmateriaal formatief wordt geëvalueerd en op basis van de resultaten wordt
bijgesteld. Uit onderzoek blijkt echter ook dat formatieve evaluatie-activiteiten
veelal achterwege worden gelaten in de professionele ontwikkelpraktijk. Als
redenen worden vaak aangedragen dat dergelijke evaluaties te complex zijn en
teveel tijd kosten. Er wordt dan voorbij gegaan aan de mogelijke toepassing van
kleinschalige, efficiënte evaluatie-benaderingen.
De opkomst van de computer in vele vormen van bedrijvigheid heeft de vraag
doen rijzen of de computer ook hulp kan bieden tijdens de uitvoering van
curriculumontwikkelingsprocessen, zoals formatieve evaluatie. Naast allerlei
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algemene applicaties, zoals tekstverwerkings- en spreadsheetprogramma’s, zijn
voor diverse contexten meer specifieke applicaties ontwikkeld die (onderdelen
van) trainingen verzorgen (computerondersteund onderwijs), mensen tijdens
hun werk van informatie en advies voorzien (electronische ‘job aids’) en
mensen met elkaar laten communiceren (communicatie hulpmiddelen, zoals e-
mail). Dit onderzoek richt zich op de mogelijke verbindingen tussen de
domeinen ‘computerondersteuning’ en ‘curriculumontwikkeling’.
Om ideevorming rond dit thema te stimuleren en ideeën in de praktijk te
beproeven, is samenwerking gezocht met het Instituut voor
Leerplanontwikkeling (SLO). SLO-medewerkers ontwikkelen curricula op
landelijk, school- en klasniveau. Deze producten zijn exemplarisch: iedereen is
vrij ze (eventueel na wijziging) te gebruiken. Sinds het begin van de jaren ’90
streeft de SLO naar een ‘interactieve benadering’ van curriculumontwikkeling.
Een centraal punt bij deze benadering is dat ontwerp- en formatieve evaluatie-
activiteiten sterk met elkaar verbonden zijn. Uit eerder onderzoek was echter
gebleken dat er in de SLO-praktijk vaak geringe aandacht was voor formatieve
evaluatie. Om dat probleem aan te pakken was binnen de SLO als eerste stap
een beknopte handleiding ontwikkeld over formatieve evaluatie van
lesmateriaal. Hoewel SLO-medewerkers over het algemeen redelijk positief
stonden tegenover deze schriftelijke handleiding, gaven ze tevens te kennen dat
een flexibeler vormgeving de waarde ervan zou kunnen vergroten.

Onderzoeksvragen, aanpak en resultaten

De studie startte met het doel een computersysteem te ontwikkelen dat SLO-
medewerkers zou moeten ondersteunen bij het verbeteren van de effectiviteit
van hun formatieve evaluatie-activiteiten, binnen een raamwerk van een
omvattender model voor curriculumontwikkeling (zie hoofdstuk 1).
Het te ontwikkelen ondersteuningssysteem is CASCADE genoemd. Dit staat
voor ‘Computer ASsisted Curriculum Analysis, Design and Evaluation’.
Besloten werd het systeem zo te ontwerpen dat de inhoud, de geboden
ondersteuning en de gebruikersinterface zouden voldoen aan de volgende drie
kwaliteitscriteria: theoretisch goed onderbouwd (valide); uitvoerbaar en
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hanteerbaar in de praktijk (praktisch bruikbaar); en leidend tot het gewenste
resultaat (effectief).
Om tot een dergelijk kwalitatief goed ondersteuningssysteem te komen is een
ontwerpgerichte onderzoeksbenadering toegepast, waarbij binnen drie
hoofdfasen (vooronderzoek, prototyping en eindevaluatie) werd gewerkt aan
een wetenschappelijke onderbouwing en beproeving van het
ondersteuningssysteem (zie hoofdstuk 3).

Vooronderzoeksfase

Tijdens de vooronderzoeksfase stond de volgende vraag centraal:
Op welke wijze kan een computerondersteuningssysteem voor curriculumontwik-

keling een bijdrage leveren aan de optimalisatie van de ontwikkelpraktijk binnen de

SLO?

Binnen deze fase (beschreven in hoofdstuk 2) vond een analyse plaats van
verschillende (prototypes van) computerondersteuningssystemen voor
curriculumontwikkeling, werd een literatuurstudie uitgevoerd naar
curriculumontwikkeling en vormen van computerondersteuning, werd een
eerste prototype ontwikkeld en werden deskundigen op het gebied van
curriculumontwikkeling bevraagd over de mogelijkheden van
computerondersteuning voor dit specifieke domein.
Op grond van de bevindingen werd geconcludeerd dat met name ‘electronische
job aids’ interessant konden zijn om de uitvoering van formatieve evaluatie-
activiteiten te bevorderen. Echter, het bleef grotendeels onduidelijk aan welke
kenmerken de inhoud, ondersteuning en gebruikersinterface van het
ondersteuningssysteem zouden moeten voldoen. Om deze specificaties nader te
bepalen werd besloten tot de opzet en uitvoering van een prototypingfase.

Prototypingfase

De prototypingfase werd gestuurd door de volgende vraag:
Wat zijn kenmerken van een valide en praktisch bruikbaar computerondersteunings-

systeem voor formatieve curriculumevaluatie voor de SLO-context?

Om meer duidelijkheid te verwerven omtrent de inhoud van het systeem (de
conceptualisering van formatieve evaluatie), belangrijke vormen van
ondersteuning die het systeem zou moeten bieden en de vormgeving van het
systeem, werd besloten een benadering te kiezen waarbij opeenvolgende en
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evoluerende prototypes zouden worden ontworpen en systematisch zouden
worden geëvalueerd.
Gedurende deze fase zijn vijf prototypes (zowel papieren als ‘computer-based’)
ontworpen en formatief geëvalueerd (zie hoofdstuk 5). Met het oog op de
evaluaties is in een vroeg stadium een gebruikersgroep van SLO-medewerkers
geformeerd met de rol feedback te leveren op prototypes en suggesties te doen
voor verbetering. Daarnaast zijn de prototypes geëvalueerd door deskundigen
op het terrein van curriculumontwikkeling (en in het bijzonder formatieve
curriculumevaluatie) en op het domein van gebruikersinterfaces voor
computerapplicaties.
Uiteindelijk heeft de toepassing van prototyping-benadering geleid tot een
eindversie van CASCADE die door de deelnemers aan de formatieve
evaluatierondes in belangrijke mate als valide en praktisch bruikbaar werd
beoordeeld (belangrijke kenmerken van de eindversie komen later in deze
samenvatting aan de orde).  Om te bepalen of de eindversie ook bruikbaar zou
zijn voor een grotere groep SLO-medewerkers en of het systeem ook tot
effecten zou leiden, is een eindevaluatie opgezet.

Eindevaluatiefase

De volgende vraag leidde de laatste fase van de studie:
Wat is de praktische bruikbaarheid en effectiviteit van het computerondersteunings-

systeem voor formatieve curriculumevaluatie, zoals dat in de prototypingfase werd

ontwikkeld, voor de SLO-praktijk?

Teneinde een indicatie te krijgen van de mate waarin de huidige versie van

CASCADE praktisch bruikbaar is en in hoeverre de geboden ondersteuning
effectief is, werd deze ingezet tijdens een workshop met 17 SLO-medewerkers
en een aantal try-outs waarbij vier SLO-medewerkers CASCADE hebben
gebruikt in hun projecten (zie hoofdstuk 6). De resultaten laten zien dat de
eindversie op veel punten praktisch bruikbaar lijkt en de potentie heeft om
effectief te zijn in de toekomst. Op grond van de eindevaluatie werd
aangenomen dat gebruik van CASCADE:
• de consistentie van formatieve evaluatieplannen en activiteiten kan

verbeteren, doordat het helpt bij het structuren van beslissingen, en hulp
biedt bij het overwegen van verschillende opties;
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• ontwikkelaars kan motiveren en een zeker vertrouwen kan bieden om zelf
formatieve evaluatie-activiteiten uit te voeren, doordat het systeem een
overzicht biedt van mogelijke activiteiten;

• tijdsbesparing kan opleveren, doordat het hulp biedt bij het construeren
van een raamwerk voor een evaluatieplan, en voorbeelddocumenten biedt
(bijvoorbeeld van evaluatie-instrumenten) die aangepast kunnen worden;

• hulp kan bieden bij het onderbouwen van beslissingen over de opzet en
uitvoering van evaluatie doordat het systeem uitleg geeft van gebruikte
concepten.

Belangrijke kenmerken van CASCADE

Belangrijke kenmerken van de eindversie van CASCADE zijn hierna per
component van het systeem (inhoud, ondersteuning en gebruikersinterface)
samengevat. Hoofdstuk 4 gaat uitgebreid in op deze kenmerken.

Inhoud

De inhoud van CASCADE verwijst naar de conceptualisering van formatieve
curriculumontwikkeling. Formatieve evaluatie wordt gedefinieerd als een in
het ontwikkelproces geïntegreerde en systematisch uitgevoerde activiteit
(inclusief voorbereiding, uitvoering, gegevensverwerking en rapportage),
gericht op het bepalen van de kwaliteit van voorlopige ontwerpen voor een
(onderdeel van een) curriculum en het genereren van ideeën op grond waarvan
de kwaliteit van het curriculum vergroot kan worden. Het begrip curriculum
wordt in dit onderzoek gebruikt als aanduiding voor concreet lesmateriaal
(zowel leerling- als docentmateriaal) dat in de klaspraktijk gebruikt kan
worden.

Ondersteuning

De ondersteuning die CASCADE biedt is met name gericht op de technisch-
professionele kant van formatieve evaluatie. Het systeem voorziet in
electronische ‘job aids’ om curriculumontwikkelaars te helpen bij het uitvoeren
van formatieve evaluatie-activiteiten. Om tegemoet te komen aan de behoeften
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van een heterogene doelgroep worden verschillende vormen van
ondersteuning aangeboden:

Tabel 1: Voorbeelden van ondersteuning

Ondersteuning Voorbeeld

• werkbladen werkblad met mogelijke formatieve evaluatie-activiteiten

• richtlijnen richtlijnen voor verwerken van gegevens

• adviezen advies bij keuze van geschikte evaluatie-aanpakken

• overzicht raamwerk voor evaluatieplan (gegenereerd op basis van

gebruikersinvoer)

• instrumenten voorbeeld-instrumenten voor gegevensverzameling

• uitleg uitleg van gebruikte begrippen (bijvoorbeeld ‘kwaliteit’)

• case-beschrijving voorbeeldschermen van wijze waarop het systeem gebruikt kan worden

• bronverwijzingen overzicht van bij de ontwikkeling gebruikte bronnen

• controles controle op volledigheid van gebruikersinvoer bij genereren van advies

• aandachtspunten aanduiding van instrumenten die het meest geschikt lijken in bepaalde

situatie

Op basis van de eindevaluatie is duidelijk geworden dat de
ondersteuningscomponent verbeterd zou kunnen worden door ontwikkelaars
te helpen bij het nemen van strategische beslissingen omtrent de uitvoering van
een formatieve evaluatie, de bruikbaarheid van de instrumenten verder te
vergroten, de consistentie van het evaluatieproces verder te stimuleren en de
interactiviteit van de ondersteuning te vergroten.

Gebruikersinterface

Een gebruikersinterface dient ervoor dat de gebruiker op een overzichtelijke
manier toegang krijgt tot de ondersteuning die CASCADE biedt. Om aan deze
eis te kunnen voldoen heeft het ondersteuningssysteem een transparant
schermontwerp gekregen met de volgende kenmerken:
• alle ondersteuning die bij een sub-fase behoort is samengebracht in één

computerscherm;
• ondersteuning blijft verborgen achter ‘buttons’ totdat de ontwikkelaar erom

vraagt;
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• ieder scherm is opgedeeld in verscheidene gebieden met elk een eigen
functionaliteit. De plaats van die gebieden op het scherm blijft door het hele
systeem heen gelijk.

De besturing of navigatie door het systeem is flexibel gehouden en heeft de
volgende kenmerken:
• hulp bij het bepalen van de locatie in het ondersteuningssysteem (door het

aanbieden van een ‘plattegrond’ met evaluatie-activiteiten en een ‘U
bevindt zich hier’ gebied);

• grafische objecten (zoals ‘buttons’, ‘hot words’ en ‘check-boxen’) om
duidelijk te maken welke opties er zijn en verbindingen te maken naar
andere onderdelen van het systeem;

• verschillende vormen van hulp bij de besturing door het systeem (zoals
mededelingen onderaan het scherm en aparte schermen met uitleg van de
navigatie).

Tijdens de eindevaluatie kwam naar voren dat de gebruikersinterface
verbetering verdient op het punt waarop een gebruiker een verbinding legt met
een tekstverwerker om voorbeelddocumenten (bijvoorbeeld instrumenten) te
kunnen bekijken, aan te passen en te printen.

Conclusie

De studie heeft zich tot dusverre gericht op een onderdeel van het omvangrijke
domein van computerondersteunde curriculumontwikkeling, om zo het
ontwikkelproces van het systeem beheersbaar te houden en de mogelijkheid in
te bouwen dat er geleerd kon worden van zowel fouten als successen. Omdat
de mogelijkheden van de huidige versie van CASCADE veelbelovend lijken, is
het interessant de grenzen van het domein verder te verkennen. Richtingen
daarvoor zijn (zie hoofdstuk 7): implementatie van CASCADE in de SLO,
exploratie van toepassingsmogelijkheden van CASCADE in andere contexten
dan de SLO, mogelijkheden nagaan van andere vormen van
computerondersteuning en van ondersteuning van andere aspecten van
curriculumontwikkeling.
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Selection of available screens in

final version of CASCADE
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Screen #1 Start

Screen #2 Task map
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Screen #3 Context (Preparation stage)

Screen #4 Evaluation questions (Preparation stage)
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Screen #5 Evaluation approach (Preparation stage)

Screen #6 Evaluation activities (Preparation stage)
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Screen #7 Screening (Preparation stage)

Screen #8 Evaluation plan (Preparation stage)
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Screen #9 Framework for evaluation plan (Preparation stage)

Screen #10 Intentions (Data gathering stage)
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Stage #11 Draft intentions (Data gathering stage)

Screen #12 Instruments (Data gathering stage)
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Screen #13 Draft instrument (Data gathering stage)
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Screen #14 Tips for adjusting instruments (Data gathering stage)

Screen #15 Respondents (Data gathering stage)
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Screen #16 Tips for contacting respondents (Data gathering stage)
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Screen #17 Data collections (Data gathering stage)

Screen #18 Tips for administering questionnaire or checklist (Data gathering stage)



Selection of available screens 279

Screen #19 Interpretation (Data analysis stage)

Screen #20 Tips for interpreting questionnaire or checklist information (Data analysis
stage)
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Screen #21 Revision suggestions (Data analysis stage)

Screen #22 Overview (Reporting stage)



Selection of available screens 281

Screen #23 Draft overview (Reporting stage)

Screen #24 Sources
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Screen #25 Sample

Screen #26 Navigational help
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Appendix B

Entry questionnaire

(used during first study of the assessment stage)
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Entry Questionnaire

In this questionnaire, we will ask you some questions about your background. Although you
will be invited to fill out your name, we stress that all information will be handled
confidentially.

1. Name: __________________________________________________ m / f

2. Age: ________

3. Department: Secondary education
Primary education
Other: ____________________________________________

4. Position: Curriculum developer
Junior curriculum developer
Other: ____________________________________________

5. Subject(s): _________________________________________________________

6. Are you involved in developing curricular materials in your daily job?
Yes, (more than one answer is possible):

curricular documents at level of school type
curricular documents at school level
exemplary lessons at level of lesson, lesson series, or course
other: _________________________________________________________

No

7. How do you typify your daily work?
Especially performing development activities
Especially project management activities
Both (development as well as management activities)
Other: ________________________________________________________________

If you have never performed development activities, please turn towards question 10.

8. If you have performed development activities, how many years of experience do
you have?

0 till 2 years of development experience
2 till 4 years of development experience
4 or more years of development experience
not applicable
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9. How do you usually develop curricular documents?
      a. Systematically
      b. Via intermediate products

1 2 3 4
1 2 3 4

Intuitively
Without intermediate products

Explanatory notes for question 9:

10. Have you been involved in the formative evaluation of curricular documents?
Yes, (more than one answer is possible):

curricular documents at level of school type
curricular documents at school level
exemplary lessons at level of lesson, lesson series, or course
other: _________________________________________________________

No, because: _________________________________________________________
______________________________________________________________________
______________________________________________________________________

If your answer on question 10 is “No,” please turn towards question 19.

11. How often have you been involved in such formative evaluation activities?
Not in every development project, because: _______________________________
______________________________________________________________________
______________________________________________________________________
On average once per development project
In every project more than once

12. How do you characterize your involvement in the formative evaluation of
curricular products? (more than one answer is possible)

Ask others to do a formative evaluation
Preparation of formative evaluation
Data gathering
Data processing
Reporting
Using the results
Monitoring the process
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13. Do you construct a written plan before you start collecting data?
Always, because: __________________________________________________
______________________________________________________________________
______________________________________________________________________
Sometimes, because: __________________________________________________
______________________________________________________________________
______________________________________________________________________
Never, because: __________________________________________________
______________________________________________________________________
______________________________________________________________________

If your answer on question 13 is “Never,” please turn towards question 17.

14. If you always or sometimes construct a written evaluation plan, which
components does it contain?

15. How much time does it cost to construct such plans (see question 14)?
Time needed: _________________________________________________________

16. Are you satisfied with such plans (see question 14)?
Yes, because: _________________________________________________________
______________________________________________________________________
______________________________________________________________________
No, because: _________________________________________________________
______________________________________________________________________
______________________________________________________________________

17. Have you ever encountered problems during the performance of a formative
evaluation?

 Yes: _______________________________________________________________
 ______________________________________________________________________

______________________________________________________________________
No
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18. How do you solve these problems?
The problems are not solved
I solve the problems (see question 17) as follows:

Because CASCADE is a computer program some questions will be asked about your background
in the domain of computers.

19. Do you use computers on a regular basis?
Once a work day as a minimum
Fewer than once a work day
No, because: _________________________________________________________

20. What type of computer do you use?
PC with MS-DOS, without MS-Windows
PC with MS-Windows
Apple Macintosh
Other: ________________________________________________________________

21. Which activities do you carry out with a computer? (more than one answer is
possible)

Editing texts
Using data bases (for instance libraries, plan a journey)
Using the world wide web
Communicating (for instance with electronic mail)
Following computer based training
Other:  _______________________________________________________________
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22. You are invited to write additional comments:

Thank you for your cooperation!
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Appendix C

Reflective questionnaire

(used during first study of the assessment stage)
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Reflective questionnaire

In this questionnaire we will ask you some questions about your satisfaction about the
evaluation plan you constructed and the process you followed. In addition, we will ask you some
questions about the practicality of CASCADE for your own situation. Although you will be
invited to fill out your name, we stress that all information will be handled confidentially.

1. Name: _________________________________________________________________

2. What do you think of the evaluation plan you constructed?
a. Complete
b. Inconsistent
c. Easy to carry out
d. Focused on finding

revision suggestions

    1    2    3    4
    1    2    3    4
    1    2    3    4
    1    2    3    4

Incomplete
Consistent
Difficult to carry out
Not focused on finding revision
suggestions

Explanatory notes for question 2:

3. How did the construction process proceed?
a. With many problems
b. Independently
c. Not realizable within time
d. I did not have sufficient

expertise o do the task

    1    2    3    4
    1    2    3    4
    1    2    3    4
    1    2    3    4

No problems
Not independently
Realizable within time
I had sufficient expertise to do the
task

Explanatory notes for question 3:

4. Did you get support from others during the use of CASCADE?
No
Yes,
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a. Who did provide help?
________________________________________________________________

b. What was the reason to ask for help?
________________________________________________________________

c. What kind of help did you get and how long did the help take?
Kind of help Time
______________________________________________________ ___________
______________________________________________________ ___________
______________________________________________________ ___________

d. Are you satisfied with the help?
Yes, because: __________________________________________________

__________________________________________________________________
 No because: __________________________________________________

__________________________________________________________________

5. Please indicate your opinion on the following statements:

You can choose from the following answers:
1 = Agree
2 = Slightly agree
3 = Slightly disagree
4 = Disagree

  agree disagree
a. The definition used in CASCADE fits 1 2 3 4

my own definition 

Definition: Formative curriculum evaluation is a systematically performed activity (including
preparation; data collection; data processing; and reporting), integrated in the curriculum
development process, aiming at quality improvement of a (partial) developed prototype of a
curriculum by locating shortcomings and generating revision decisions.

agree disagree
b. The influencing factors used in CASCADE 1 2 3 4

fit to my own situation

Influencing factors:
- target group of the lesson materials: learner materials, teacher materials
- quality aspects: validity, practicality, effectiveness
- stages of development: design specifications; global materials; partial detailed materials;

complete materials
- facilities: time; money; persons; expertise

agree disagree
c. I like the categories of evaluation approaches 1 2 3 4

Evaluation approaches: screening; expert appraisal; micro-evaluation; try-out
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Explanatory notes for question 5:
(would you please fill this out especially when you answered with a 3 or 4)

6. Practicality of the support of CASCADE for your own situation:
a. The support is:

task-centered 1          2          3          4 not task-centered
b. Rather strong guidance during the preparation is:

practical 1          2          3          4 not practical
c. Support during data gathering, data processing, reporting is:

practical 1          2          3          4 not practical
d. Explanation of concepts is:

practical 1          2          3          4 not practical
e. Showing references used for each screen in CASCADE is:

practical 1          2          3          4 not practical
f. Translation of procedures and instruments to one’s own situation is:

difficult 1          2          3          4 not difficult
g. Support on strategic decision about whether or not performing a formative

evaluation is:
necessary 1          2          3          4 not necessary

h. The opportunity to make use of earlier experiences and documents when using
CASCADE is:
little 1          2          3          4 great

Explanatory notes for question 6:

7. Practicality of support for project team
a. The chance that CASCADE will be used in a project team is:

insignificant 1 2 3 4 significant
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b. The possibility that use of CASCADE will reduce confusion in terminology is:
little 1 2 3 4 great

c. The opportunity to make use of earlier experiences as well as documents created
by colleagues is:
great 1 2 3 4 little

Explanatory notes for question 7:

8 Practicality of user interface of CASCADE
1. The texts:

a. were understandable
b. contained

unnecessarily difficult
words

   1    2    3    4
   1    2    3    4

not understandable
contained no unnecessarily
difficult words

2. The navigation was:
a. difficult to use
b. sufficiently explained
c. easy to remember

   1    2    3    4
   1    2    3    4
   1    2    3    4

easy to use
insufficiently explained
difficult to remember

3. The structure of CASCADE was:
logical     1    2    3    4 not logical

4. Decisions in CASCADE were:
easy to change     1    2    3    4 difficult to change

5. Complex navigational tasks were:
well supported     1    2    3    4 badly supported

6. Data provided by the user earlier on:
need to be re-typed later     1    2    3    4 does not need to be re-typed later

7. Location in CASCADE was:
not clear     1    2    3    4 clear

8. User tasks on each screen were:
clear     1    2    3    4 not clear

9. If I liked to I could:
ignore advice of CASCADE     1    2    3    4 not ignore advice of CASCADE

10. Making short cuts in CASCADE was:
not possible     1    2    3    4 possible

11. Mistakes made by me were:
notified by CASCADE     1    2    3    4 not notified by CASCADE

12. When I made a mistake, serious consequences were:
prevented     1    2    3    4 not prevented
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13. When I filled out a screen incompletely, CASCADE:
brought that to my
attention

    1    2    3    4 did not bring that to my attention

14. Objects (buttons, text fields, etc.) were located in:
the same position
everywhere

    1    2    3    4 not located in the same position
everywhere

15. Objects with different meaning looked:
different on screen     1    2    3    4 the same on the screen

16. Icon meaning were:
not clear     1    2    3    4 clear

17. The commands :
remained consistent
throughout the system

    1    2    3    4 did not remain consistent
throughout the system

18. When I needed to wait because the computer was busy this was:
made clear     1    2    3    4 not made clear

19. The screens were:
overly cluttered with
information

    1    2    3    4 not overly cluttered with
information

20. The use of concepts:
remained consistent     1    2    3    4 did not remain consistent

21. Available options were:
made clear     1    2    3    4 not made clear

22. When I liked to get navigational information this was:
readily available     1    2    3    4 not readily available

23. The choices which I made were:
not clearly presented     1    2    3    4 clearly presented

Explanatory notes for question 8:
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9. Did you use the support chart?
       Always 1      2      3      4 Never

10. What do you think of the support chart?
a. Handy
b. Necessary
c. Clearly structured
d. Complete

1      2      3      4
1      2      3      4
1      2      3      4
1      2      3      4

Not handy
Unnecessary
Not clearly structured
Incomplete

Explanatory notes for question 10:

11. Are you working on a project in which CASCADE could be used?
Yes: ________________________________________________________________
No: ________________________________________________________________

12. Do you think you will use CASCADE in the future?
Yes, because _________________________________________________________
No, because _________________________________________________________
I don’t know, because __________________________________________________

You are invited to write additional comments:

Thank you for your cooperation!
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Data from entry questionnaire

(gathered during first study of the assessment

stage)
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Data from reflective questionnaire

(gathered during first study of the assessment

stage)
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Appendix F

Diagrams illustrating the path through CASCADE

of workshop participants A, L, N, M and O

• Horizontal axis: represents the screens of CASCADE (between brackets are references
to screens in appendix A): 0 = start (#1); 1 = task map (#2); 2 = context (#3); 3 =
evaluation questions (#4); 4 = approach (#5); 5 = activities (#6); 6 = screening (#7); 7 =
expert appraisal; 8 = micro-evaluation; 9 = try-out; 10 = evaluation plan (#8); 11 =
intentions (#10); 12 = instruments (#12); 13 = respondents (#15); 14 = data collection
(#17); 15 = interpretation (#19); 16 = suggestions (#21); 17 = overview of decisions
(#22).

• Vertical axis: denotes each step the participants took (going from one screen to
another).

• First time indicator: denotes the time (in minutes) the participants had used
CASCADE before generating the framework for the plan.

• Second time indicator: denotes the time spent by participants on elaborating the
framework.

• Time: stated in minutes and seconds.
• H: means that participants accessed a help screen in CASCADE.
• If participants asked for support which is provided in a text file (with use of a word

processor; see section 4.2.3), this is illustrated in the diagram with a vertical line. This
means that they left CASCADE from that screen in order to access the support in the
word processor and that they returned to the same screen in CASCADE after they had
finished the support.
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Diagram of participant A

Diagram of participant L
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Diagram of participant N

Diagram of participant M
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Diagram 1 of participant O

Diagram 2 of participant O
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Appendix G

Outlines of reports of the try-outs with participants

C, F, K and Q during the assessment stage



316 Appendix G



Outlines of reports of the try-outs 317

G-1: Results of try-out with participant C

Profile

Personal characteristics
Participant C is an experienced curriculum developer of the Department of Secondary
Education. His development efforts focus on the domains of science and environmental
studies. As far as his formative evaluation experiences are concerned, C is considered to be
a participant with only little experience. He usually asks others to do the formative
evaluation of lesson materials. He is more concerned with monitoring the process and
using the results. C does not initiate a formative evaluation in every project and he
indicated that he almost never constructs a plan before he starts collecting data. With
respect to computers, he has much experience. He is used to working with a Windows-
computer on a daily basis.

Project description
The try-out concentrates on a project in which participant C and a programmer develop a
computer application. The application aims at supporting teachers and learners during the
execution of experiments in the domain of science. The application consists of a teacher and
student module. In the teacher module, teachers can connect information to a science
experiment (such as: worksheets; time and tools needed). Students can read these
descriptions and choose an experiment they would like to carry out. They may make a
print of the full description and use the worksheets during the experiment. The data which
they collect during the experiment may be stored in the computer program and various
computations on the data may be performed. The project has three aims. First, it should
help teachers prepare the information which students require for carrying out a science
experiment. This should give teachers more time to assist learners during their
experiments. Second, the program supports a constructivist approach toward science
education. Third, the program aims at enhancing students’ abilities to conduct independent
research.
At the time of the first meeting, the computer application was partially filled with some
descriptions of science experiments, and plans were made to demonstrate the program at a
national meeting of science teachers. Based on the reactions during this demonstration a
formative evaluation would be planned.

Formative evaluation process
Participant C was not able to perform an entire formative evaluation cycle. In one and a
half month (including three interview meetings), the status of the project went through
major changes. One month after the first meeting, C indicated that, although the reactions
of teachers during the national meeting were encouraging, the continuation of the project
was indefinite due to new SLO policy. This policy implied that more projects were to be
carried out which show the interrelationships between science subjects (for instance,
biology, physics and chemistry). Participant C’s project was intended to become a part of a
larger related project, but due to a lack of finances, the chances that this would happen
were declining. Two weeks after the second meeting, C indicated that his project was
postponed for at least half a year.
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Use of CASCADE
Before the project was postponed, C started working with CASCADE in order to prepare a
formative evaluation of the computer program. During the first use of CASCADE, he
focused on filling CASCADE with information about his project and he hardly asked for
any additional support (for instance, explanation of concepts used in CASCADE). Later on
he used these additional support components as well, which helped him in gaining a better
understanding of the notions behind CASCADE.
The use of CASCADE did not lead to a completed formative evaluation plan and no
evaluation data were collected. As a consequence no results are available on time needed to
do the evaluation and the impact of the measurements. However, C made an effort to
provide feedback on the practicality of CASCADE for his situation. He also gave some
tentative remarks concerning the satisfaction with the preparation process performed so far
and the support needed, as discussed below.

Practicality of CASCADE (participant C)
In this section the perception of participant C with regard to the practicality of the content,
support and user interface will be presented.

Content
Based on the findings of the workshop (of the first study) it was concluded that C
perceived the content of CASCADE to be practical. After using CASCADE more extensively
during the try-out, this perception did not change.
For instance, C appreciated the way CASCADE assists in clarifying the intentions with the
lesson materials. According to him, in practice these intentions are often not made explicit
at the moment of the formative evaluation and an external evaluator is often ‘used’ to
clarify the intentions with the development team. Further, C suggested that the decision as
to whether a respondent’s comment will lead to a revision measure depends not only on
the frequency and the salience of the comment (see section 4.1.5c2), but also on the
expertise of the individual who made the comment.

Support
The workshop findings show that C was rather positive with respect to the support
component of CASCADE. After his try-out experiences his perception stayed favorable.
He appreciated the fact that CASCADE gives interactive advice and that the system does
not oblige users to follow any of it. However, C indicated that he had some difficulties
understanding some of the advice (for example, on suitable evaluation approaches). He
suggested that it would have been better, if the decision rules which form the basis for the
advice had been provided as well. This might stimulate the decision whether or not to
follow the advice.
Further, C argued that although a micro-evaluation may be more cost-effective than a try-
out, the teaching and learning process during a micro-evaluation is too artificial. To
overcome this problem, he considered a variant of a try-out in which the evaluator
observes and interviews only a few students and their teacher. Adding various explicit
scenarios for each main approach may be an interesting revision suggestion for a next
version of CASCADE, because this may do more justice to the potentials of each approach.
The explanation of concepts helped in gaining a better understanding of the conceptual
background of CASCADE. However, C indicated that he would like to give more specifics
about the meaning of certain terms used in CASCADE. At this moment one can only add
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such refinements in the evaluation plan. C suggested that it may be worthwhile to add a
note pad to each screen of CASCADE which makes it possible for the users to add their
comments while using the system.

User interface
Based on the workshop findings, it may be concluded that C perceived the user interface to
be rather practical. This did not change after his use of CASCADE during the try-out. As a
user of a computer with a Windows operating system, he appreciated the Windows ‘look
and feel’ of CASCADE. He also pointed out that the time required to become re-acquainted
with the system when starting a new session with CASCADE was shortened by the ‘You are
here’ screen area (which provides a clear overview of the system and the user’s location)
and the fact that CASCADE gives a sign when entering a new formative evaluation stage.
During the workshop he indicated that there is not too much information on the screens.
However, after a more extensive use of the system he stated that he had the feeling that
some screens might be somewhat too complete. According to C, it is easier to identify this
problem than to solve it. He suggested that highlighting key aspects on each screen may
enhance the clarity.
Further, C remarked that reviewing documents with the word processor worked
conveniently. However, he encountered some problems with reviewing the evaluation
plans. In the announcement at the bottom of the screen ‘evaluation plan’ a distinction is
made between generating a new plan and opening an old plan. C stated that this
distinction is not clear, because generating a new plan has the connotation of making a new
and empty plan. However, when CASCADE generates a new plan, it is not empty, but filled
with the options the user already has chosen during the preparation stage.
The user interface was considered to be rather consistent. C made one specific suggestion
with respect to the way conceptual explanation is provided for the three quality aspects
(validity, practicality and effectiveness). In the current version of CASCADE these three
quality aspects are defined in the explanation screen ‘quality.’ According to C it would
have been more consistent if the explanation of these concepts was accessible
independently.

Other remarks
As C often works on a laptop computer, next to the one on his desk at the SLO, he decided
to install CASCADE also on the laptop computer. In order to have access to the same files on
both computers, he needed to know which files he should copy to the other computer. This
is not a simple activity, because the files in CASCADE are sorted based on file type instead
of project identification (for example, all plans are put into the folder with evaluation plans
and all instruments go into the folder instruments). If users (like C) want to copy all files
which belong to a specific project, then they need to copy the files from different folders.
The file structure may need to be changed. Until then, it may be helpful if the file structure
of CASCADE is made more explicit to its users.

Effectiveness of CASCADE (participant C)
In this section the findings of participant C with regard to the variables related to the
effectiveness of CASCADE will be presented (satisfaction with the process, support needed,
time needed, and impact of the evaluation).
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Satisfaction with the process
In general, C was satisfied with the preparation stage of the formative evaluation. He
indicated: “I have to admit that I think this is the most useful instrument I have seen so far.
Especially because I can use it in my own time and on my own way.” He added that the former
times he was involved in a formative evaluation he asked someone else to do it: “At that
particular moment you are happy you can give the work to someone else, but soon you discover that
this person will give his own interpretation to the formative evaluation. When he returns with the
results you have no idea what exactly to do with it. With this program you can keep the formative
evaluation process closer to your wishes, whereas in the other situation you do not perform the
evaluation, but will only get the results. This is what I like about it.”

Support needed
Although C first encountered some problems with installing the program on his computer
at work, due to a lack of internal memory, he eventually succeeded without help of others.
He also installed CASCADE on a laptop computer and was able to work on it
independently at home and in the train.

Time needed
Participant C did not construct a complete formative evaluation plan and no evaluation
data were collected. Therefore, no results are available regarding the time he needed to do
the evaluation.

Impact of evaluation
For the same reason (previously mentioned), no results are available on the impact of the
formative evaluation.

Summary (participant C)
Although C did not perform a complete formative evaluation, he is positive about the use
of CASCADE in his own situation. The system seems to stimulate him to carry out a
formative evaluation of the materials he is developing himself. He offered the following
suggestions for improving the practicality of CASCADE:
• Content: - add importance of critics’ expertise to guidelines on interpreting data.
• Support: - make the conditions for advice on the evaluation approaches explicit;

- add various scenarios for each main approach;
- add a note pad to each screen of CASCADE for users’ comments.

• Interface: - clarify the difference between generating a new evaluation plan and
loading an ‘old’ plan;

- make the explanation of each quality aspects accessible independently;
- highlight key aspects on each screen;

• Other: - reconsider file structure and/or make it explicit.
These suggestions should be reconsidered when revising the support system.



Outlines of reports of the try-outs 321

G-2: Results of try-out with participant F

Profile

Personal characteristics
Participant F is an experienced curriculum developer who works at the Department of
Secondary Education in the domain of technology. Technology is a new subject within the
new curriculum (referred to as basic education) which has been implemented in lower
secondary education in the Netherlands since 1993. Basic education consists of a core of 15
subjects and one of its main aims is the stimulation of a more facilitative role of the teacher
in helping the learners during the process of applying knowledge and skills.
Participant F is considered to be an experienced evaluator. On average, he performs a
formative evaluation once per project. He usually carries out all activities related to an
evaluation, but he indicated that he never makes a serious plan on beforehand. F  is also an
experienced computer user. He uses a computer with MS-DOS operating system on a daily
basis.

Project description
The main aim of the project (on which the try-out focused) is to introduce learners at the
age of 12 to 15 to applications of technology in metal and electro-technical industries in
order to develop their affinity with technology. The project team is involved in developing
a scenario for the orientation on such applications of technology in practice. The scenario
includes suggestions for organizing site visits. In addition, materials for six lessons were
developed which aim at learning how to use a computer-controlled milling-machine. Also,
the materials are designed to investigate the effects of such machines on the production
process in a factory. The lesson materials consist of learner materials and explanatory notes
for the teacher. The project is carried out in collaboration with a national group which aims
at promoting technology in primary and basic education, called ‘Kies techniek’ [Dutch for
‘Choose technology’].
Because the lesson materials would be evaluated before the scenario, the try-out of
CASCADE concentrated on this component of the project. F was the only member of the
project team who was involved in the evaluation process of the materials and he had two
days for data collection. The evaluation results would be incorporated directly in the
materials and would not be included in a detailed report.

Formative evaluation process
F developed two subsequent plans for a try-out. The first plan (including a questionnaire
for learners and teachers and teacher logbooks) was considered to be too time consuming.
He decided to construct only a questionnaire for the teachers to which he added several
questions about the teachers’ estimation of learning effects and motivation. He took the
exemplary teacher questionnaire which is provided by CASCADE as a starting point and
invited teachers to write more detailed remarks directly in the lesson materials. The
questionnaires were sent to the ‘Kies techniek’ team, who would take care of sending it to
several teachers. Teachers were given a period of five months to carry out the lessons and
to fill out the questionnaire. After five months, F was contacted again in order to obtain an
idea of the results of the formative evaluation so far. To his surprise, the team of ‘Kies
techniek’ never had received the teacher questionnaire and they sent the materials to the
teachers, without the questionnaire. Consequently, no evaluation results are available.
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Use of CASCADE
The use of CASCADE did not lead the actual collection of evaluation data. As a consequence
no indications of the impact of the evaluation can be presented. However, F did use
CASCADE to prepare the formative evaluation. He indicated that he first used CASCADE to
‘rummage’ in the system and zoom in and out in order to become acquainted with the
program. Later on, the use of CASCADE became more oriented toward preparing the plan
and instruments. F made comments on the practicality of CASCADE for his situation and on
the satisfaction about his preparation process. Some findings provide insight in the time
and support needed during the construction of the plan and instrument.

Practicality of CASCADE (participant F)
This section presents the perceptions of participant F with regard to the practicality of the
content, support and user interface of CASCADE.

Content
Based on the findings of the workshop, it may be concluded that F  was highly positive
with regard to the content of CASCADE. After more extensive use during the try-out he
remained of the same opinion.

Support
With respect to the support of CASCADE, the findings of the workshop show that F was
very positive. Also during the try-outs, he offered mainly positive comments.
He pointed out that he viewed CASCADE as a kind of database in which one can make his
own choices and which offers structure. He stated that he appreciated the examples of the
instruments and the procedural information on how to use each instrument. He also liked
the fact that CASCADE is a ‘user-controlled system.’ He skipped the sample cases because
he already looked at that during the workshop: “At that time I appreciated it because it helped
me to become acquainted, but now it has lost its function”. According to F, the references to the
sources would be of more help, if short annotations were added.

User interface
The findings of the workshop show that participant F  was rather positive with regard to
the user interface of CASCADE. During the try-out, F indicated that he was still very
pleased with the user interface. Although he hardly had any experience with Windows
and despite the fact that there had been some time lapse between the workshop and the
follow-up use of CASCADE, he was able to use CASCADE without any major problems.
F encountered a problem with the distinction between original files and customized files.
The original files are the ones which belong to CASCADE, they cannot be changed. The
customized instruments are the ones which were adapted by the users. It is the intention
that a user further adapts the instruments which are customized. However, each time F
opened an original instrument and closed it, this file was saved in the ‘customized’ folder.
Finally, he ended up with seven identical instruments.
F lost one evaluation plan, because he generated a new one which he saved with the same
name as the earlier one. Similar to the suggestion of participant C, the distinction between
generating a new evaluation plan and loading an old one should be clarified.
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Effectiveness of CASCADE (participant F)
This section summarizes the findings of participant F with regard to the variables related to
the effectiveness of CASCADE (satisfaction with the process, support needed, time needed,
and impact of the evaluation).

Satisfaction with the process
Participant F enjoyed the support of CASCADE. He was especially pleased because he
received an overview of the activities one may perform and the reasons why one may
perform them. He appreciated the fact that he could quickly make a plan, edit and print it.
He also liked the exemplary instruments, because this saved time. He indicated that he
learned about the formal process of preparing a formative evaluation and on the suitability
of instruments in certain situations.

Support needed
Participant F was given some support during the installation process of CASCADE, because
a Windows-word processor was not available on his computer. After installing
WordPerfect for Windows, everything worked fine and no additional help was needed.

Time needed
Including the time needed to become familiar with CASCADE, F developed the plans and
instrument in eight hours (as was planned). Especially the development of the instrument
saved time, because he could use the instrument provided by CASCADE. “I found it a great
benefit that the use of CASCADE saved some time. If I had not found a suitable instrument, than I
would have used my former one. I compared that instrument to the one which is included in
CASCADE, but I liked the one in CASCADE better.” For participant F, CASCADE did not only
result in saving time, it also led to an improvement of his instrument.

Impact of evaluation
Because participant F did not complete an entire formative evaluation cycle, no results are
available about the impact of the evaluation.

Summary (participant F)
F reacted with much enthusiasm to the use of CASCADE during the construction of the
evaluation plan and the instrument. According to him CASCADE was practical and
effective. It saved time and stimulated him to make an evaluation plan. In addition, he
viewed the system as a tool to develop himself professionally, in the subject area of
formative evaluation. His minor but useful critical comments led to the following revision
suggestions:
• Support: - improve the use of sources by providing short annotations.
• Interface: - clarify difference between original and customized instruments;

- clarify difference between generating a new evaluation plan and loading
an ‘old’ plan.

These suggestions should be taken into account when developing the next version of
CASCADE.
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G-3 Results of try-out with participant K

Profile

Personal characteristics
Participant K is an experienced curriculum developer at the Department of Primary
Education. She develops curriculum materials at micro and macro level. She has been
involved in the formative evaluation of lesson materials, but not in every project. She is not
considered to be very experienced in performing a formative evaluation, because she
usually asks others to do the evaluation and she does not always have a plan. She usually
monitors the process and uses the results (this is similar to participant C). With regard to
computers, she is an experienced user with an MS-Windows operating system. She works
with her computer on a daily basis.

Project description
K  is involved in the development of a handbook on the subject ‘arts and crafts’ for teachers
and students at teacher education colleges for primary education. This handbook will
consist of two parts: a) a curriculum for the subject arts and crafts at teacher education
colleges for primary education, including a description of the intentions, structure, content
and teaching approach of arts and crafts at primary education; and b) some loose-leaf
modules consisting of lesson materials, video clips and stories from practice which may be
used by teacher educators as building blocks for their lessons in arts and crafts at teacher
education institutes and by students of these institutes.
At the time of the first interview meeting, K  was working on the first part of the project: the
curriculum for arts and crafts. Although this is not the curriculum level on which
CASCADE is intended to be supportive, the detailed way the curriculum was elaborated in
this project could be viewed as the global stage of developing lesson materials. Based on
this global curriculum, the concrete lesson modules would be developed.

Formative evaluation process
Participant K  only started planning a formative evaluation of the global curriculum for arts
and crafts.

Use of CASCADE
She had browsed through the system in order to look for useful aspects. However,
developing the curriculum and giving a concrete form to it, took more time than was
foreseen. This is why the formative evaluation had been postponed.
Because participant K had only just started to acclimate toward constructing an evaluation
plan, no results are available about her satisfaction with the process, the time needed and
the impact of the evaluation. Therefore, only some tentative insights may be displayed with
regard to the perceived practicality and support needed.

Practicality of CASCADE (participant K)
In this section, the perceptions of participant K with regard to the practicality of the content,
support and user interface of CASCADE are provided.
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Content
Based on the findings of the workshop, it appeared that participant K was rather positive
with regard to the content of CASCADE. A more extensive use of CASCADE during the try-
out did not change this perception.

Support
With regard to the support, the findings of the workshop show that K  was rather positive,
as well. Based on the try-out, she showed some concerns about the practicality of the
support. For instance, to make the support more interactive, she suggested that the system
should provide item banks with possible questions to include in the instruments (instead of
providing exemplary instruments). In addition, also other project documentation should
become available to each project member to increase the chance that parts of the documents
(which are now dispersed on several hard discs) will be re-used.

User interface
Based on the findings of the workshop, it may be concluded that participant K was
somewhat critical about the user interface of CASCADE. The navigation through the system
was problematic. The findings of the try-out show that K’s perception remained less-
favorable.
For instance, K indicated that she had several problems during the first sessions in which
she used CASCADE. Similar to C and F, participant K encountered problems with the
difference between generating evaluation plans and loading existing ones. Further, and
similar to participant F, she did not understand why CASCADE provides a copy of an
instrument each time when she just liked to review one. According to K this may prevent
an individual from browsing in the database with support components. To overcome this
problem she suggested that users may be given their own empty document which they can
‘fill’ with suitable parts of the item banks provided by CASCADE. The item bank could not
be changed, only the users’ document would be adaptable.

Additional remarks
Participant K suggested that it would be helpful if a short paper-based manual would
accompany CASCADE (in addition to the booklet with the ‘guided tour’ through
CASCADE). This manual should provide more details on the concept of formative
evaluation; some information on the curriculum level the system aims at (lesson materials)
and an overview of the support which is provided for each formative evaluation stage.
Such a manual could help in refreshing the basic ideas underlying CASCADE.

Effectiveness of CASCADE (participant K)
In this section the findings of participant K with regard to the variables related to the
effectiveness of CASCADE will be presented (satisfaction with the process, support needed,
time needed, and impact of the evaluation).

Satisfaction with the process
Participant K indicated that if CASCADE was also used at the start of a project, this would
have increased the chances for impact in her situation. This is the period when the time,
money and personnel is allocated to the project activities. According to her, it would be
worthwhile to look for ways in which the use of CASCADE may be stimulated in early
project stages.
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Support needed
K encountered some technical problems. First, it appeared not to be convenient to use the
WordPerfect version on her computer in connection with CASCADE, as this version does
not work on a Windows platform. In the end, another version of WordPerfect for Windows
was installed on the participant’s computer, which relieved the problems she had with
connecting to a text-editor from CASCADE.
Second, CASCADE gives each copy of a document its own specific name. Once, K saved
such a document with a name she made up herself, CASCADE did not recognize this name
and therefore did not list this file. Because K was not aware of the directory structure of
CASCADE, and did not feel confident enough to search for it herself, she thought she had
lost the file.

Time needed
Due to the fact that K had just started to prepare a formative evaluation with CASCADE, no
results are available with regard to the time she needed for the formative evaluation
activities.

Impact of evaluation
For similar reasons (see time needed), no results are available on the impact of the
evaluation of participant K.

Summary (participant K)
Participant K just begun to work with CASCADE and to explore its advantages and
disadvantages, when the evaluation was postponed. Because of the problems she
encountered she seemed to be somewhat hesitant in working with CASCADE later on. On
the one hand, it might still be easier for her to prepare and perform a formative evaluation
in the ‘old’ way. On the other hand, she indicated much interest in the way the computer
may support her task performance in various ways. The try-out led to the following
worthwhile revision suggestions:
• Support: - provide item banks with questions;

- make all project documents available to each project member;
- provide a paper-based manual with basic ideas underlying CASCADE.

• Interface: - clarify difference between generating an new evaluation plan and loading
an ‘old’ plan;

- solve problems concerning the distinction between original files and
customized files by providing users with adaptable user documents and
provide exemplary materials in item banks.

Revising CASCADE based on these suggestions, may lead to a support system which is
more practical to the situation of participant K.
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G-4 Results of try-out with participant Q

Profile

Personal characteristics
Participant Q is a trainee at the Department of Secondary Education in the domain of
mathematics, where she is working on her master’s thesis. Q is inexperienced in
performing formative evaluations. During her study, she once carried out a formative
evaluation for which she also made a short plan. She is an experienced computer user. She
uses a computer with a MS-Windows operating system on a daily basis.

Project description
Participant Q is involved in a project on independent learning in junior secondary
vocational education. The project aims at developing exemplary learning materials for
mathematics for fourth grade learners. It is the aim of the project to integrate an explicit
vision on independent learning in the materials. In short, this means that in the materials
the performance functions will first be transferred to the learners (i.e. independent
working), followed by the transfer of the regulation and preparation functions (i.e.
independent learning). Finally, the affective functions will be transferred to the learners (i.e.
self-responsible learning). The materials, which were completed by participant Q in the
context of her master’s thesis, only focused on independent working and learning. The
materials consisted of six completed lessons.

Formative evaluation process
During the try-out of CASCADE, Q was the only participant who carried out a complete
formative evaluation. Q used CASCADE most extensively during the preparation stage. She
elaborated the evaluation plan she constructed during the workshop (first study of the
assessment stage) based on the support components she browsed through. During the
formative evaluation she focused on the validity, practicality and effectiveness of the
learner materials. Based on the CASCADE’s suggestions, her own experiences, and those of
her supervisors, she decided to carry out a screening, expert appraisal, micro-evaluation
and a try-out. Q succeeded in performing all formative evaluation activities and based on
the results she revised parts of the materials.

Practicality of CASCADE (participant Q)
In this section the findings of participant Q with regard to the practicality of the content,
support and user interface are summarized.

Content
Based on the findings of the workshop, Q was considered to be positive about the
practicality of the content of CASCADE. Also after extensive use of CASCADE during the
try-out she judged the content to be practical.

Support
The findings of the workshop show that Q  appreciated the practicality of the support. This
remained about the same after the try-out. In order to make the evaluation framework,
generated by CASCADE, more complete, she merged this framework with her own
considerations into a new document. She also added summaries of the evaluation
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approaches (included in CASCADE) to her plan. The conceptual support of CASCADE on
advantages and disadvantages of various evaluation activities (such as interviewing or
using questionnaires) helped her in providing justifications of her decisions. According to
Q, it would be worthwhile if CASCADE dressed up the plan automatically with these types
of information.
She made also positive remarks about the fact that CASCADE provided some exemplary
evaluation instruments which formed the basis for her own instruments. She did not use
the samples, because she thought the program was clear enough.
When looking more closely at the results of the workshop, it is noteworthy that Q  was by
that time, highly positive about the support in the data gathering, data processing and
reporting stage. After the more extensive use of CASCADE during the try-out, she changed
her opinion. According to Q, the support of CASCADE was regarded to be strong especially
during the preparation stage. “It outlines the options and what the logical choices would be. They
helped me think about the possibilities.” But as soon as she started collecting data, the
supportive role of CASCADE declined. On the one hand she indicated that this was
probably due to the fact that she knew she was on the right track, which meant that she
could just continue. On the other hand she considered the guidelines after the preparation
stage to be rather general. According to Q, it is understandable that CASCADE presents
procedural guidelines for a more ideal and general situation. However these guidelines
could not always be followed in practice. For instance, because of time constraints and
problems with finding classes who were able to participate during the try-out, it appeared
not to be possible for Q to select more than one class (triangulation with respect to this
aspect was not possible).

User interface
The findings of the workshop show that participant Q  was highly positive about the user
interface of CASCADE. Based on the results of the try-out it may be concluded that her
perceptions remained similar.
She indicated that it was easy to learn to use CASCADE. Due to the map of the system, it
was also easy to remember how to use the program. The structure of CASCADE was clear,
which stimulated her to consider all options. She encountered one problem with the user
interface. It was not immediately clear to her that CASCADE saves the sessions and that she
could continue with the session whenever she would open the correct file name in the
entrance screen.
Because her computer was rather slow, Q wanted to have a paper-based version of all
conceptual support, instruments, and so on. Therefore she printed those parts of CASCADE,
she thought might be relevant for her project. Based on these paper-based support
components, she developed her own instruments. She indicated that she probably would
use the paper-based version again if she were to do another formative evaluation in the
future. “It is good that all files are gathered in the computer in a structured way, but when I am
working on a formative evaluation I need a paper-based version.” She pointed out that it might
have something to do with her individual working habits: “I cannot edit a text on my
computer screen. I always type in my rough notes and then I print and edit it.”

Effectiveness of CASCADE (participant Q)
This section presents the findings of participant Q with regard to the variables related to
the effectiveness of CASCADE (satisfaction with the process, support needed, time needed,
and impact of the evaluation).
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Satisfaction with the process
In general, participant Q was satisfied with the formative evaluation process. Q indicated
that she used CASCADE most extensively during the preparation stage. She was satisfied that
she could construct a complete evaluation plan in one morning. She also indicated that the
planning process had been more structured than it would have been without the use of
CASCADE. She pointed out that she had considered more options (for instance, CASCADE
stimulated her to think about conducting a micro-evaluation). The fact that CASCADE
provided structure during the preparation stage, made her feel rather confident and she
was of the opinion that it stimulated her professionalization.
Q also made some comments as far as the data gathering stage is concerned. She indicated
that because of her clear understanding of the intentions (which were described prior to the
project based on a literature review), it appeared not to be difficult to adapt the exemplary
instruments of CASCADE to her needs. The explicit intentions also helped her during the
data collection to focus on important aspects. She was satisfied with the results of the
screening, expert-appraisal, micro-evaluation, and try-out.
The overview of intentions and their relation to the instrument items supported Q during
the data processing stage. During the data analysis, she could see which data from which
instruments she needed and during the data interpretation the intentions acted like criteria.
Because she was the only developer, she did not draw up interim reports but revised the
materials directly after each evaluation round directly. This helped in keeping the
development process efficient.

Support needed
Being a trainee at the SLO, Q did not have a computer with a Windows operating system at
work. Although it would have been possible to install CASCADE on a colleague’s
computer, she decided to work on CASCADE mainly at home (where she did have the
necessary hardware). She only encountered some printing problems, which were not due
to CASCADE. In addition, her computer at home only had 4 MB internal memory, which
explains why the word processor was slow.

Time needed
Q managed to develop the evaluation plan and justify the decisions in the plan in one day.
All evaluation and revision activities were finished within a month. Q indicated that if she
had carried out the project for her regular job, she would have taken more time to reflect on
all impressions and decisions.

Impact of evaluation
Q indicated that the evaluation results had much impact on the materials. The evaluation
led to several bigger and smaller changes and sometimes it just removed uncertainties. The
revision measures of each round have been incorporated in the materials, before carrying
out the next round. As a conclusion she indicated: “I am of the opinion that it [the lesson
material] has a matured design.” She indicated that, based on the development process
(including the formative evaluation) she had gained a better understanding of stimulating
independent learning (the theme of her project).
According to Q, especially the expert appraisal and try-out had been effective. Based on the
expert appraisal, the materials were changed in many ways. The try-out helped in ‘fine
tuning’ the materials. The screening was seen as somewhat trivial with respect to certain
aspects, because she already had thought about many aspects herself. However, it helped
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her to obtain an overall picture of the materials. The micro-evaluation had been especially
useful to reduce some uncertainties.

Summary (participant Q)
Q worked very extensively with CASCADE. She pointed out that the notions behind
CASCADE fit her own ideas about formative evaluation. She especially appreciated the
preparation stage with its interactive advice. According to Q it is important to put much
effort in preparing a evaluation, because this will make clear what to ask and what to look
for. In the end, a good preparation of the evaluation appeared to be of real support during
the data gathering and processing stage.
The formative evaluation process of Q provides an indication that it is possible to integrate
formative evaluation activities in a development project, even if little time, money,
personnel and expertise is available. Based on the findings the following revision
suggestions may be considered:
• Support: - automatically elaborate the evaluation plan with additional information

(for instance: tables and summaries of evaluation approaches.
• Interface: - clarify the option of continuing with earlier sessions.
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