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a. Introduction 

To know how long, how big, and how weight something, we need to measure 

it. Measurement has been a part of human life since centuries ago, when some old 

civilization used their body to measure the length of object (Wijaya A, 2008). 

Without measurement we do not know how long, how big and how weight 

something, or in other word without measurement there is no control. Because of 

the importance of measurement, measurement has been taught since at elementary 

school in many countries.  

In measurement domain, there are three subjects, they are; (1) measuring time, 

(2) measuring length, and (3) measuring weight. In this paper we focus to 

measuring time because we think that students have difficulties in learning time. 

Time is something intangible for students because they cannot see, feel or touch it 

(Van den Houfel, M. 2004). This domain also challenge us because time 

measurement have not much literature about that and we also hope by knowing 

the time, the students will improve student’s disciplines attitude toward time, 

because by learning time, they will know about time and became aware of time, so 

they will be discipline in time, for example they will be shy to come late in school. 

In Indonesia, students learn about time since they are in grade 1. In grade one 

the focus of time measurement is to develop sense of time. In grade two the focus 

of time measurement is reading the clock in full hour and half hour. Based on our 

observation of Indonesian student, when we ask some students in grade 3 to see 

the clock and ask them “what time it is” most of them have no idea about it. In 

fact, the time was 8.30 when we ask to them. It was strange because they already 

have studied about how to tell time in full hour and half hour in grade 2. This 

situation motivates us to design a learning trajectory in time measurement in grade 

2, to help the students more understand about the clock and are able to read the 

clock.  

In this paper our goal is to design a learning trajectory that can help the 

teacher to teach the students in measuring time so the students are able to read the 

time in full hour and half hour.  

 

b. Mathematical Goal 

 In our research the main goal is that students will learn about time. Therefore 

students have to construct their idea about how to tell time, but also about the 
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strategies how to tell the time. When students will start they already have learned 

number up to hundred. It is important, because in learning to tell time they need 

that knowledge. For example to know that 1 minute is equal to 60 seconds, the 

students need to count the movement of the second hand.  

In this research we have four goals, they are;  

(1) Developing student’s sense of time.  

(2) Students know the units of time; second, minute and hour. 

(3) Students are able to read the clock (analogue clock) in full hour and half hour, 

and 

(4) Students are able to determine duration of certain activities 

 Where in those four goals have each mathematical moment. Talking 

mathematical moment, it means that we talk the activity for the students, because 

mathematical moment happens in the activity that the teacher or designer design 

for the students. To reach the goal, developing sense of time, we design two 

activities, they are ;(1) We ask students what they can do in one minutes by using 

stopwatch to measure what they are doing, In the class the teacher could ask the 

students “what can you do in one minute?” The students may have question “how 

long one minute is”.  This can be a conflict for them, how they can measure one 

minute. After that the teacher can provoke the students by asking “who can say 

that we are already one minute doing the activity?” in this situation the teacher 

provides the stopwatch for the students. In this activity we want the students have 

experience with one minute, and they know how long one minute is. At the end of 

the lesson we hope that the students have vocabularies short time because they 

cannot finish his/her job in one minute and long time because they finish his/her 

activity less than one minutes and they can develop their sense of time. (2) We ask 

students to order daily activity based on the time. In this activity, we give pictures 

to the students where in the pictures, we provide certain activities that they usually 

do in certain time and certain hour in analogue clock.  

 For goal number (2), students know the unit of time. We design the activity 

observing an analogue clock. The purposes to do this activity are to make the 

students know the parts of an analogue clock, for example; the second hand, 

minute hand, and hour hand; to make the students know the function of second 

hand, minute hand and hour hand; and to make they know the movement of those 

three hand (clockwise). After they know the parts of an analogue clock, we do the 
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activity observing the movement of second hand and make the relationship with 

minute. The purpose to do this activity is that we want the students know that one 

minute is equal to 60 seconds. For the relation between minutes and hour, we give 

the students project to do in their house. At the end, we hope the students know 

that 1 minute is equal to 60 second and 1 hour is equal to 60 minute 

 Actually, in learning the relationship among the second, minute and hour, 

there is a concept of unitizing. Unitizing is using numbers to count groups and the 

objects in the group simultaneously, make the group a new unit (Dolk and Fosnot, 

2001). Unitizing is a process where in that process the students became aware 

what the unit is and how it works. In this situation, the first unit is second. After 

the second moves 60 times and the new unit come, one minute that showing by 

one step movement of minute hand, and after the minute hand moves 60 times and 

the new unit come, one hour that showing by one step movement of hour hand.  

 For goal number (3), students are able to read the clock (analogue clock) in 

full hour and half hour; we design the activity reading the clock in full hours and 

half hour. In learning full hour, we focus that the students are aware about the 

characteristic of full hour, o’clock, where the hour hand is really in line with the 

number in the clock and the minute hand is in line with the twelve in analogue 

clock. In learning half hour, we focus that the students are aware about the 

characteristic of it, where the hour hand is in the middle of two numbers in 

analogue clock, and the minute hand is in line with the six, in analogue clock.  

 For goal number (4), students are able to determine duration of certain 

activities; we design the activity to determine the school hour in the school. 

Actually Indonesian students from grade one to grade three start studying at 7 

o’clock and finish studying at 10 o’clock, but in certain days, the teacher has 

meeting and they can go home half hour earlier. In this situation, we want the 

students to determine how long they study at that day. 

c. The Contextual Situation 

Contexts are presented as general motivators, offering students exciting and 

real life examples that engage their interest (Jo Boaler, 1993). By using contexts, 

mathematics becomes meaningful for students because they start from situation 

which is familiar for them. Context which is used is a context which can engage 

students to do mathematizing – a process inside the students in constructing their 

mathematics knowledge.  
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Many students in Indonesia in grade 3 are not able to read the clock in full 

hour or in half hour in analogue clock, whereas they already studied to tell time in 

full hour and half hour in grade two. It happens because they just remember the 

display on analogue clock in school when they do a certain activity in that time. 

For example; 7 o’clock is the time when the bell ring at school when the class start 

and 10 o’clock is the time when the bell ring at school when the class end. To help 

the students to be able to read the clock, we design some activities where the 

contexts are involved in that. We will explain the activity and the context based of 

the goal of the learning that we design because the elaboration and coordination of 

contexts is essential to the achievement of most general goals, the construction of 

a world that make sense. (Cobb, 1986). 

 

1. Developing student’s sense of time 

Developing student’s sense of time, it is something that happens 

continuously, it means that in this paper we just describe some activities that 

can develop students’ sense of time but the development of their sense of time 

is still goes on because developing sense of time is not an instance moment for 

them. it takes long period and the teacher need to take attention for it. In 

developing sense of time, the context which is used is daily activity. The first 

activity that we design is activity in one minute. In this activity the teacher can 

pose question “what can you do in one minute?” some of students may be 

know how long one minute is, but the teacher can ask to the students how we 

can know that we have done an activity in one minute, if I want to know how 

many jumps that I can make in one minute, who will stop me to jump and say 

“stop, it is one minute”? The student already have know that in the sport class, 

when they run, the sport teacher uses stopwatch to measure the time that the 

student need to run from start to finish. So we hope that the students can say 

that they can use stopwatch while the teacher has stopwatch in his/her table. If 

the students do not remember that the sport teacher use stopwatch to measure 

the time for the students who run from start to finish the teacher can ask 

question “Do you remember that the sport teacher use a tool to know how long 

the time that you need to run? What is the name of that tool? We hope that the 

students can answer “stopwatch” after that the teacher can ask “can that tool 

help me to say that I should stop to jump because it is already one minute? 
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And may be the students will answer “yes”. After that the teacher gives the 

stopwatch to the students and gives them time to do 2 activities that they can 

do in one minute. After five minutes, we ask the students what activity that 

they do in one minute. Some students will do counting in their activity for 

example jumps and others may be just doing activity for example, one 

students can say “I can open my shoes in one minute” and etc. After that the 

teacher can ask the students what you can say about one minute, we hope the 

students can come to the word one minute is a short time or long time and they 

can develop their sense of time. 

Another activity that we design for the students is “matching the 

picture with the clocks”, but before doing that activity we give the students 

worksheet to fill bar chart. This bar chart is used to describe the time period of 

a number of familiar occurrences, for example, five centimetres functions as 

the measure; how long must a bar be for the break, for mathematics lesson, for 

playing, for breakfast, for sleep, etc. 

 

Coloring the strip 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the activity, a sense for the order such time measures develop, just as 

with physical quantities (Van de Heuvel, M, 2004). From that activity, the 

students will think which activity that they do from the longest to the shortest, 

or from the shortest to the longest, they compare the activity based on their 
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Math Lesson 

Playing Time 

Breakfast 

Sleep 
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opinion. May be they will fill the chart full for the longest and no colour for 

the shortest, and the teacher can ask their reason. 

 The next activity is “matching the activity with the clock”. Something 

that the teacher should note is that this activity should be taught when the 

students are able to read the clock in full hour. The illustration for this activity 

is described like this picture below, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I think that going to 

school at the first, 

then playing, 

then .... 

Emm.. wake up  

at 5, go to 

school at 7, 

breakfast??, 

then...?? 

Why there are 

two 7 o’clocks 

here??hemh... 
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From the picture, the left side (the picture of activities and clocks) is provided 

for the students, the students are asked to match the clock with the activity by 

giving arrow from a picture to the clock, and the right side is what student may 

think.  

The context which is used is “My activities in a day”. Students have their 

activities in a day and they do each activity in certain time and after the other 

one. Through this context, they are motivated to order the activity and relate to 

the time. 

 They are difficult to determine which one the activity that they begin at 

the first time, e.g. the students have a question to themselves “do I choose 

having breakfast as the first activity or waking up in the morning as the first 

activity?” moreover when they find two clocks which have same visualization, 

they are hard to decide which one the right time when they go to school or 

when they have dinner. Later they have the reason why those two clocks are 

same by class discussion. In the discussion why they have 2 time which have 

same visualization of the clock, for example 7 o’clock in the morning and 7 

o’clock in the afternoon will be topic of discussion. We hope from the 

discussion the students can came to the conclusion that the clock have cyclical 

character.  

 The teacher could also make an activity “ordering activity and time in 

line”, for example; the teacher provides the activity and asks students to put in 

line from they wake up in the morning to they sleep and to draw the hour and 

minute hand of the clock that they usually see the clock when they do that 

activity. The teacher also can provide one box, that make students free to fill 

the activity what they want. 
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 Students believe that they do each activity in certain time and they do 

an activity after they have done the other one. Through the pictures of the 

clocks, they should memorize the time when they usually do the activity. By 

memorizing the clock that they see when they do that activity we hope the 

students can be more aware toward time. They order the picture starting from 

an activity which is believed as the first one to the last one. Using the relation 

between the activity and its time which is represented through the pictures, 

they can bridge their comprehension between the situation of their daily 

activities and sense of time. 

 

2. Students know the unit of time; second, minute and hour 

In this situation the contexts is “observing an analogue clock”. As Jo 

Boaler, (1993), said that contexts are represented as general motivators, 

offering students exciting and real life example that engage their interest. An 

analogue clock is a real life example. The students usually refer to an analogue 

clock when they know that they have half hour before they have school break. 

To know the unit of time it will be not make sense if the students really see in 

Wake up in The Morning Going to the Bed for Sleep 

The Activity ; 

 Goes to school 

 Going home from School 

 Playing with Friend 

 Wacth Television 
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the real analogue clock. In Indonesia most of the teacher actually ask the 

students to memorize the relationship that 1 minute is equal to 60 seconds, 1 

hour is equal to 60 minutes without see that in the clock. so that the students 

have to learn by heart that relationship of unit of time. 

In this activity, the students will observe an analogue clock. From the 

analogue clock, we want students know the part of an analogue clock, where 

analogue clock has second hand, minute hand or sometime called long hand; 

and hour hand or sometime called short hand. Every hand has own function, 

where second hand function is to determine the second, where every 

movement of second hand which means a second, which is mean that one 

movement is one second. Like second hand, the minute hand also has similar 

function, where one movement of minute hand is one minute and where one 

movement of hour hand is one hour. Every hand in analogue clock connects 

with each other where all of hands of an analogue clock have same direction to 

move (clockwise). Looking at the movement of all hands, it makes the 

students hard to read the clock and the concept of unitizing is also involved in 

that.  

 In this activity, the teacher can divide the class into some groups and 

each group get an analogue clocks. The students are asked to observe an 

analogue clock, we ask the students to see the movement of second hand, and 

we ask them to observe and pose question “when the minute hand moves?” the 

teacher ask their opinion about that. May be they will say after when the 

second hand hits 12. After that the teacher can provoke the question “after 

how many movement of second hand make the minute hand moves.” This 

question provokes the students to count the movement of minute hand. The 

important thing here is where they should start to count and where they should 

stop to count. Do they know that they should start to count when the second 

hand hit 12 and should stop to count when the second hand hits the 12 again?, 

Do they know when the second hand move 60 times and the minute hand 

move one time? And can the students’ matematizing that by saying those 60 

seconds is equal to one minute. This situation can be a conflict for the students. 

After the students know that 60 seconds is equal to one minute, the teacher can 

give project to the students to determine the relation between minutes and hour 

by observing the minute hand in home. 
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3. Students are able to read the clock (analogue clock) in full hour and half hour  

Reading an analogue clock involved multiple processes. An analogue 

clock represent hours on a continuum in which numeral and the succeeding 

intervals are interpreted as discrete steps from 1 to 12. Minute value is 

indicated by separate but superimposed scale ranging from 1 to 60 

(Friedman&Laycock, 1989). 

In order to make the students are able to read the clock in full hours, we 

design the activity, at the first, the teacher can ask to the students his/her 

favourite TV programs, ask them when it starts. After that the teacher can say 

to the students that he/she has one story of a mother and her child who watch 

television in the afternoon. The child asks his mother that he want to watch his 

favourite Tv program at 5, e.g: Naruto. His mother agrees but she asks to 

him/her to tell to her if it is already 5 o’clock, because his/her mother favourite 

TV programme end in 5 o’clock. Here, the students are provoked to help the 

child to read the clock whether it is already 5 o’clock or not.  

The context which is used is “when I have to change the channel”. Most 

of the time, students like to watch TV. They usually wait their favourite TV 

program at certain time. Through this context, students are aware the time 

when their favourite TV present. Cobb, (1985a), said that the general context, 

within which children do mathematics delimits both what, can be problematic 

and how the problem can be resolved. In this context the child should change 

the channel exactly at 5 o’clock to make his/her mother still can watch her 

favourite TV Programme. To solve that problem the child should be sure that 

they change the channel in 5 o’clock. The task for the students is to help the 

child to make sure the moment that they should change the TV channel. 

Not every one already aware of the time it is really 5 o’clock, but may be a 

number of students who can put it into word; the short hand is on five and the 

long hand is all the way at the top, on the twelve. The teacher can provoke the 

student by providing the student this picture; 

 

The teacher can ask to the students, whether it is the 

moment that the son should change the TV programme. If the 

students does not know, the teacher can ask, whether that is 
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Hemh... it is five.. but 

where  is my favorite 

TV “Naruto”? 

really 5 o’clock (because the TV program start at 5 o’clock). or, where is the 

shorts hand? In 5 or not? Are you sure it is in five?  

Or the teacher can give comparison to the students that 

they can compare with those clocks, and asks the 

students to give their reason. By seeing the picture we 

hope the students will realize that in the first picture, the 

short hand does not really hits the 5, but in the second 

picture, the hand really hits the 5. We hope the students 

also see the long hand, when the long hand hit the 12 and the short hand hits 

the five. The teacher provides this two pictures and asks students to compare 

the two pictures and asks their opinion. After that they will practice by doing 

that in replica of the clock, the teacher can ask the students to do in 4 o’clock, 

11 o’clock and 12 o’clock. Then the teacher asks, what they can say about the 

characteristic of full hour in analogue clock, 

 The problem for the students is that they have to be sure that it is already 

5 o’clock or not. Are the students aware what 5 o’clock is? They have problem 

when they do not know how the visualization of clock in full hour. 

For students, when they look at that the hour hand approaches to 5, 

sometimes they say it is 5 o’clock but they are doubt to say it because the hand 

is between 4 and 5; but they watch that their favourite TV program has not 

started. 

By doing this activity we hope that the students are able to know the 

characteristic of full hours. They should be aware that the full hours happen 

when the short hand really hits in exact point in the clock and the long hand 

hits the twelve. For example for 9 o’clock, it means that the short hand is in 

the 9 and the long hand is in the 12. And we hope the students can show it in 

replica of clock.  
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 In learning to read half hour, the teachers can use the same contexts 

with the full hour, or for students’ grade 2, the contexts can be “break hours”. 

Most of the time in Indonesia students in grade 1 to grade 3 has break 8.30. 

The students always see the clock when it is almost break time. In reading 

clock in half hour, the important thing is that the students know the 

characteristic of half hour that minute hand is in line with the six and the hour 

hand is in the middle between two numbers in the clock, and they use word 

“pass and before” in reading half hour. For example for 09.30, are the students 

able to say with “half before ten or half pass nine”? To help the students to be 

able to read the clock in half hour, the teacher can give activity to read the 

clock in half hour. 

 

4. Students are able to determine duration of certain activity 

To determine time duration of certain activity is very hard for students, 

based on our observation in Indonesia when we ask students in grade 2, how 

long the time from 7 o’clock to 9.30 (we read half pass nine, because when we 

said nine, thirty. The students in grade 2 did not yet learn about that), most of 

them do not have idea about that. May be this problem very abstract for them 

and they need context to solve it. In this goal we design an activity with 

contextual problem involved in that. 

In this activity, the teacher can use “School hours” as a context to 

make students thinking how long they are studying in the school at that day. In 

the activity the teacher gives the story to the children. “In the morning, I meet 

one student in first grade, he asks to me how long they study today, because 

his brother asks him, “How long do you study today because I can decide 

when I should come to school again to pick you to the house?”. Her brother 

comes with him to school at 7 o’clock when the class start”. The teacher can 

ask to the students “Could we help the first grade students to help him to tell to 

his brother?” in this problem the class ends half hour earlier than usual, 

because the teacher have a meeting at this time. The task for students is to 

determine how long they study at school at that day (in fact that the first grade 

study in the same start and finish with the second grade, they start usually at 7 

0’clock and finish at 10 o’clock). But in this day the lesson will finish half 

hour earlier because the teachers have a meeting. 
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For students, they get difficulty in finding the distance between the end 

time and the start time moreover they are going home half hour earlier because 

the teachers have meeting. May be some students can realize that and some 

others do not. 

Through the context about “school hour” and the problem “how to 

calculate the duration of studying in school, students try to find the way to 

know the answer of question: “How long...?” in any methods. They believe 

that to know how long they study in school a day, they have to make a 

representation of school hours itself. Some students may be drawing an 

analogue clock together with its numbers; point the time when they start 

studying in school; and say “one hour, two hours, and three hours” while 

pointing the number in the analogue clock until the hour when they end 

studying in school.  From that problem above, teacher also can provoke the 

students to calculate the distance by using special number line (we call it 

special number line because it is not really number line, because the line that 

we use only from number 1 to 12 or part of it). The teacher can provide special 

number line and let them decide what they have to do with the number line. 

This number line and the number in an analogue clock can be used as a model 

of “school hours” which bridges their knowledge from situation of school 

hours and the more formal way to calculate the duration of school hours. 

 

d. Emergent Modelling 

We quote from Gravemeijer, (2004), in his paper Creating opportunities to 

reinvent mathematics that 

“The emergent modelling design heuristics asks from the 

researcher/designer to conceive of a model that can play this role, 

think through the series of symbolizations or tools that will have 

constitute the model, and explicate the new mathematical reality, 

or the framework of mathematical relation and the mathematical 

object that have to be constructed by the students. The latter 

explication is important, as it has to inform the teachers about what 

issues have to be topics for discussion in the classroom” (P.12) 
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From that quotation we can say that emergent modelling asks for the best way to 

represent situation that the students can reinvent or develop their idea about the 

concept of mathematics. 

The process from using a real analogue clock to using special number line in 

determining duration of time can be characterized as emergent modelling. 

Teacher gives students situation in their daily live and asks the time when they 

usually do the activities. To express the time, students may draw an analogue 

clock together with its hands to show a certain time or they also write the time in 

a sentence. Drawing an analogue clock or writing the time in a sentence is the 

way of students in representing situation – making model of situation. In 

determining the duration of time, Students draw an analogue clock and point the 

number one by one starting from the beginning time to the ending time. By doing 

this, they know how long they do the activity; or they make a special number line 

– which just contains number 1 to 12 – to calculate the different between the 

starting time and the ending time. Drawing an analogue clock or using a special 

number line is categorized into model for situation which they use in helping 

them to calculate the duration of time. 

 In this part we will discuss the mathematics that can be constructed by the 

students and the interpretation from point of view of the students. We will also 

discuss based on the goal that we make; 

 

1. Developing student’s sense of time 

In the part of developing sense of time, we develop activity “what can 

you do in one minute”. When the teacher asks that question to the students in 

the students mind is “how long one minute is, what activity that I do in one 

minute, etc”. The teacher can provoke the students by saying, if I want to 

measure how many jump that I can make in one minute, who can stop me and 

say “stop it is one minute?”, the teacher can remain the students that the sport 

teacher use tools to measure how long the time that the students need to run 

from start line to finish line. The students use stopwatch that the teacher 

provide to measure the activity that they can do in one minute. In doing their 

activity, the students may be counting, or they can make notation from their 

jumps by using tally they count how many jumps that they can make in one 

minute, or they say , for example “I can open my shoes in one minute, I can 
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run around the class in one minute, I can write my name in one minute, and 

may be some of the students say, for me one minute is short time to write my 

name, etc. In this activity we want that the students have experience with one 

minute and know how long one minute is. 

We also design the activity for the students to colour the bar chart, 

they have to give colour to the bar chart based on the time that is in their 

opinion. The idea of bar chart is the longer the time is needed to do the 

activity, the longer the the bar should be coloured. In this activity may be the 

students will think from activity that need the longest time to do, may be they 

will colour the bar chart almost full or full for that activity. After that they 

colour the bar chart that they think the activity is need shorter time from the 

longest activity before, they compare again and again till they came to the 

shortest activity that they think and for the shortest activity may be the 

students will colour the bar chart none or almost none or very short. Another 

way that the students can do is that they think for the shortest and they 

compare and finally they come to the longest. Thus, a sense for the ordering of 

such time measures develops, just as with other physical quantities. 

Another activity is matching “the picture with the clock” but this 

activity would be better to do when the students already have known to read 

the clock in full hour. In this activity the students should think what activity 

that they usually do in certain time, they know that they usually go to school at 

7 o’clock in the morning, and go home after school at 10 o’clock in the 

morning. They play with friend at 12 o’clock in the midday, and they watch 

TV at 4 o’clock in the afternoon and they study at 7 o’clock in the night. By 

having 2 same visualizations in the clock, we hope the students know the 

cyclical character of the clock. The teacher can provoke the students that they 

have clock with same visualization but in different time, 7 o’clock in the 

morning and 7 o’clock in the afternoon, 12 o’clock in the midday and 12 

o’clock in the midnight, 6 o’clock in the morning and 6 o’clock in the 

afternoon, those are different time, but in the analogue clock 7 o’clock in the 

morning and 7 o’clock in afternoon have same visualization. The analogue 

clock does not say in the morning or in the afternoon, in the midday or in the 

midnight, the students have to realize these things because they know whether 

they are in the morning, afternoon, or in the night. 
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Other activity that we design is “ordering activity and time in line”, in 

this activity the students are asked to order some activity that the teacher 

provides in the box and they have to draw the minute hand and the clock hand 

in that activity. In doing this the students can draw the minute hand and short 

hand by remembering the visualization of the clock in that the activity that 

they do. In this activity the teacher also give one box to the students to fill the 

activity that they want.  

When students are filling the box, at the first, they must to draw the 

minute hand and hour hand when they wake up in the morning or going to bed 

to sleep, after that they have to decide which activity that they do after wake 

up and draw the minute hand and hour hand. The idea of ordering arises in this 

activity. The students should have own idea, which activity that they do after 

they wake up in the morning and remember the visualization of the clock 

when they do that activity, because every students have its own activity in 

different time, may be same activity will have same time to do. We hope, by 

doing this activity the students will be more aware toward time, so later, they 

can manage their time, and have discipline toward time.  

 

2. Students know the unit of time, second, minute and hour 

To reach this goal we design the activity “observing an analogue 

clock”. The teacher provides the clock to the students. the teacher provides an 

analogue clock in which the minute hand move where the second hand moves 

60 times from 12 to 12. Because some of analogue clocks have different style, 

the minute hand move bit a bit, so that the students do not see that the tik of 

minute hand. In this activity we ask the students to see the movement of 

second hand in analogue clock. We expect that they can come to the 

conclusion that 60 seconds is equal to one minutes.  We ask the students to 

observe the second hand, and ask their opinion. May be they can say that the 

second hand move fast, after that we can ask when the minute hand moves, 

and the students can see the relationship between second hand and minute 

hand in the clock. 

When the teacher ask to the students when the minute hand moves, 

may be some of the students can say when the minute hand hits 12. The 

students see that, and the teacher can ask how many movement that make the 
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minute hand move, this question provoke the students to count the movement 

of second hand. Let us see the illustration below;  

The students see that the minute hand moves when the second hand in line/hits 

the 12. Like this picture.  

 

 

 

 

 

 

 

When the teacher asks how many movements of second hand, the students 

start to count the movement of second hand, when they see the visualization 

like pictures below they start to count, “one” , “two” and continued” till the 

minute hand in line with 12 again. 

 

 

 

 

 

They see that when the second hand is in line with the 12 again, the minute 

hand moves. When the position of second hand is in 12, the students have 

already counted 60 movements of second hand. 

The students will think, before they see the minute hand is in line with 

12. After 60 times movements of second hand, the minute hand moves one 

step. Like the picture below, 

 

 

 

 

 

 

The students already have known that one movement of second hand, it means 

one second and one movement of minute hand, it means one minute. But, can 

After counting the movement of 

second hand sixty times 
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they make relationship between second and minute? We design this to guide 

them to come to conclusion that 1 minute is equal to 60 second. By seeing the 

process of the movement and the right count of the movement of second hand, 

they can come to the conclusion that, 60 seconds is equal to 1 minute because 

when second hand moves sixty times, it makes minute hand moves one time.  

 For relation  between minute and hour, the teacher can give project to 

the students at home, because it needs long time to observe the movement of 

minute hand. The teacher can ask the students to do that by really observing or 

by manipulating the clock it self (make the movement of the clock by the 

students itself). 

 

3. Students are able to read the clock (an analogue clock) in full hour and half 

hour 

In learning to tell time in full hour, the students already have learned to 

count up to hundred and they know the number 1 up to 100. In learning to read 

the clock in full hour, the students just need to use their knowledge about 

number 1 to 12, like 1 o’clock, 2 o’clock,…, 12 o’clock. After that, to make it 

complete the students need to know the reference, for example, 1 o’clock in 

the afternoon, 7 o’clock in the morning, 7 o’clock in the afternoon, etc. The 

important thing in reading the clock in full hour is the position of hour and 

minute hand.  

On the other hand learning to tell time in half hour more complex than 

full hour, in the half hour the important thing is not only the position but also 

the direction. For example, to read 8.30 (eight thirty), we can read it in two 

ways by using word pass or before. We can read half pass eight or half before 

nine. This  make the students difficult to read the time in half hour, sometime 

they are confused in using word pass or before.  

To help the students we give them activity that we describe before in 

the part contextual situation. The context is when I should change the channel. 

Actually the children when they want to watch favourite TV programme, they 

did not want to be late, moreover they usually sit in front of TV earlier before 

the program start. In the context, we see that the students should change the 

channel 5 o’clock, because the mother TV program will end at that time. The 

students have to be sure that the change of the channel in the right moment (5 
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o’clock, when the mother favourite TV program ends and child favourite TV 

program start). We give the students two picture of the clock, and ask them to 

compare which one is five o’clock. 

 

 

 

 

  

 

 

The teacher can ask to the students “in which picture the child should 

change the channel?” the some students may be know. The teacher can 

provoke the students to look at the picture (a), and ask whether it is 5 o’clock 

or not? The students may be think it is 5 o’clock because they see the hour 

hand in the five, the teacher can ask to the students whether the hour hand is 

really in line with 5. In the picture (b) the students can see that the hour hand 

is really in line with 5, and the students also see that the hour hand will be in 

line with 5 if the minute hand in line with the 12. By seeing that, we hope that 

the students know the characteristic of full hour is that the hour hand is really 

in line with the number in the clock. The students can make sure by also see 

the minute hand in line with the 12. In this situation the position of hour hand 

and also minute hand are very important. 

After the students know the 

characteristic of full hour and are able to 

read and tell the time, we go to the next 

activity leaning to tell time in half hour. 

The context which is used is “the school 

break.” The students know that the break 

school is 8.30 in the schedule. The 

students usually see in the clock in front 

of class that when the visualization of the 

clock in front of class like the picture beside, then the bell for the break ring. 

 

 

(a) (b) 
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In half hour, the important thing is that the students know the word 

“half” in the line segment half also mean in the middle of the line. The 

students already have known that from 8 o’clock to 9 o’clock is one hour, the 

minute hand moves from 12 to 12.  If we cut the edges or the clock in the 12 

like in the picture below, the position or minute hand is in the middle of the 

journey of minute hand from 8 o’clock to 9 o’clock. 

 

 

 

 

 

 

 

 

The position of hour hand is in between 8 and 9, because the minute 

hand is in its half journey from 8 o’clock to 9 o’clock. 

 

 

 

 

 

 

 

 

In reading the clock in half hour, the problem arises to read with the word pass 

or before. To read 8.30 (eight thirty), in analogue clock has two ways, half 

pass eight or half before nine.  

We can provide the visualization for the students, like picture below 

 

 

 

 

 

 

12 1 3 2 5 4 6 7 8 10 9 11 

Position of minute hand 

when it 8 o’clock. Position of minute hand 

when it 9 o’clock. 

The middle the possition of minute 

hand / half journey of minute hand 

12 1 3 2 5 4 6 7 8 10 9 11 

Position of hour hand 

12 1 3 2 5 4 6 7 8 10 9 11 

Position of hour hand 

We read half 

pass eight 

We read half 

before nine 
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This is the important of direction, in word pass the students see that the hour 

hand after the number eight, and the word before the students see that the hour 

hand before the number nine, because of direction we can have two ways to 

read that clock. By seeing that, it helps the students to memorize in their mind 

and to understand the meaning pass and before. 

 

4. Students are able to determine duration of certain activities 

From the contextual problem that we describe before, we hope the 

students can make his or her model of situation from the problem. The teacher 

can provoke the students to calculate the distance by using special number line. 

The teacher provides number line and let them decide what they have to do 

with the number line. This number line and the number in an analogue clock 

can be use as a model of “school hours” which bridges their knowledge from 

situation of school hours and the more formal way to calculate the duration of 

school hours. 

 

 

 

 

 

 

 

  

 

 

 

In doing this activity the teacher can provide the replica of an analogue 

clock for the students to make visualization of the hour from the starts to the 

end, and to count the duration of the time. May be they will make the 

visualization of the situation (model of situation). 

we hope that the students manipulate the clock, draw the clock, and they 

realize that the start  of the lesson at 7 o’clock.  

 

 

Here the time we 

going home 

today 

One hour, two hours, three 

hours. 3 hours.. but wait but 

today we have to go home 

earlier half hour because the 

teachers have meeting 

 

One hour Two hour 
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After one hour (The students already have the knowledge 

about what one hour is) it will be 8 o’clock. After one hour 

later it will be 9 o’clock. One hour after that is 10 o’clock 

But the teacher said to the students that in this day 

the class will end half hour earlier than usual. It means 

the class will and at 9.30. How do the students realize 

that? Will they pull back the long hand in the replica of 

clock till the position at 9.30? May be the students will 

add half hour, when they in 9 o’clock because they already have known that they 

usually study for 3 hours but because of half hour earlier they realize for last hour 

they just have half hour left, or may be the students come to 10 o’clock and then 

they move back the minute hand, half. The conflict for the students is how 

students realize of half hour. Do they see that the journey of long hand is one 

hours from 9 o’clock to 10 o’clock? Or, do they really understand the lesson 

before about reading the clock in full hour and half hour? If they understand that, 

may be it would be easy for them to solve this problem. 

 

e. Instructional Sequence 

The instructional sequences on time measurement in second grade consist of 

some steps as follows: 

 Developing sense of time through the iteration of daily activity 

To be aware about sense of time, the students are provoked by activities which 

are done regularly in their own live. They match one by one activity with its 

appropriate time and order those activities. By ordering the activities from the 

early one to the latest one, they recognize that the clock rotates and points 

same position of hours in each activity which is done day by day. At the end, 

they understand about the cyclical character of time pattern. In ordering those 

activities, the students argue which one the first activity as the earliest one – it 

depends on where they decide the starting time – so that the answer will be 

vary. 

 Understanding the unit of time and the relation between them. 

Students need to see the movement of second hand. They need to see that in 

analogue clock. The important thing is that the starting point for them to 
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observe the second hand, they have to count the movement of the second 

hand, and they have to know where they have to stop to count which is already 

one minute that is signed by the movement of minute hand. By seeing that we 

hope the students will realize that 1 minute is equal to 60 seconds. The same 

idea with minutes, by seeing and counting the movement of minute hand, we 

hope that students will realize that one hour is equal to 60 minutes. 

 Modeling the activity of iterating with a clock. 

To express the time, students use number, write it in a sentence, or draw a 

clock which has a meaning of the time when they do an activity even they use 

number line to calculate the duration of time. 

 

 

 

 

 

 

 

 

 

 

 

 Reasoning about measurement 

 What the activity which is done in long time, what the activity which 

needs short time. 

Students sometime have intuition in deciding whether it is short time 

or long time to do an activity by comparing some activities. 

 

 Solution methods 

In determining the duration of time, students may use any methods; 

drawing a clock and pointing from starting time to ending time or 

counting in jumps by using number line. 

  

It is five 

o’clock 
5 
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 Doing procedure in determining duration of time by symbolizing the solution 

method. 

Here, students do calculations in determining the duration of time by using 

any methods. The students will solve the problem with the context. The 

context is school hour. The students have to determine the school duration in a 

day, we give additional problem that they school will end a half hour earlier 

because the teachers will have meeting. After they have the problem we hope 

that they will make model with number line. Like the picture below; 

 

 

 

 

 

 

 

  

They realize that they start to study at 7 o’clock and the class will end at 10 

o’clock. but today this class end early half hour because of the teacher will 

have meeting. They count the movement from 7 to 10, 7 to 8 (one hour), 8 to 9 

(one hour), and 9 to 10 (one hour), they count and adding these three hour so 

they realize that they study in school three hour, and they have to subtract half 

hour.   

Here the time we 

going home 

today 
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f. Visualization of Learning Trajectory of Time Measurement in Grade 2 

 

Developing 

sense of time 

Knowing units of 

time and the 

relationship 

between them 

Reading the time 

from clock 

Determining 

Duration of 

time 

 Doing activities that can be done in 

one minute. 

 Ordering daily activity based on 

the time. 

 Reading clock in full hour and half 

hour 

 Reading the clock by using word 

“pass” and “before’ 

 Measuring the time when students 

study in the school 

 Observing the movement of hour, 

minute, and second hand to know 

the units of time and the 

relationship between them. 

Counting 

Position & 

direction 

Unitizing 

Students are 
able to read 

the clock 

 

Students 
know the  

units of time 

 

Developing 

studens’ 

sense of time 

Students able to 

determine the 
duration of 

doing activity 

 

Meaning of the shapes: 
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Ordering 
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g 

Going 
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Bed for 
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............

............

............
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............

............

............
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............

............

............

...... 

............

............

............
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g. Discussion About Learning Trajectory 

a. Advantages and disadvantages of Instructional Sequence 

The advantages of our learning trajectory are that we provide the 

teacher contexts for the students, we also give visualization to help students to 

be able to tell the time and we show to the students relationship for second 

hand minute, it is an innovative way because Indonesian teacher usually asks 

the students to remember the relationship of unit of time that one minute is 

sixty second and etc, without any idea behind it and how it works. The 

disadvantages is that learning trajectory is that we design have not 

implemented in the school. This learning trajectory is designed based on 

theories and our conjecture so that to make it better, it need to be tested. 

b. Main Struggles for the Students 

The main struggle for the students in our learning trajectory is that the 

students have difficulty to read the clock in half hour, they have to understand 

the movement and the position of the minute hand and hour hand, they have to 

really understand the word “half”, and they have to be able to read the clock in 

half hour by using word “pass and before” which is connected with direction. 

To help them to read full hour, the teacher ask them to just see the position of 

hour hand and tell the number which is pointed exactly. In reading half hour, 

the teacher can also ask them to see the position of hour hand which is 

between two numbers on the clock. Like the example above, they see that the 

position of hour hand is between 9 and 10. They say that it is somewhat pass 9 

or it is somewhat before 10, it depends on the direction when they read the 

clock. After that, teacher asks them the position of minute hand. Geometrically, 

they know that the position of half hour is when hour hand is on 6. Then, they 

say that it is a half pass 9 or a half to 10.   

c. Critical Moment in Learning Trajectory 

The critical moment in our learning trajectory is when students are able 

to read the clock in the full and half hour, because we know that to read the 

clock in half hour involved multiple processed. When they are not able to read 

and understand that, they will have difficulties to next lesson to determine time 

duration. 

d. The Cultural Aspect 
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This learning trajectory can be applied in Indonesia, because the 

contexts which we use in this paper is contextual situation in Indonesia, for 

example, to determine the duration of time, we choose context school hour, 

where in Indonesia the class start at 7 o’clock in the morning and end at 10 

o’clock in the morning for students grade 1 to grade 3, and sometimes in 

Indonesia the class end earlier because of certain reason. In this paper we also 

offer an innovative way for teacher because most of the teachers in Indonesia 

force the students to remember the relationship among the minute, hand, and 

hour without any idea why it can happen. Now, we design the activity that 

make the students really see the relationship and know the idea behind it.  

In this paper we also present the activity which differ with text book in 

Indonesia, here we show some parts of one of text book in Indonesia, 

 

 

Most of text book in Indonesia force students to remember the 

characteristic of full hour, in the text above, it stated that if the short hand 

points to number 3, and the long hand points to number 12, it is 3 o’clock. The 
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next example is that if the short hand points the number 7, and the long hand 

points to 12, it is 7 o’clock. 

The differences with our learning that we design are, in our learning 

we provide the contexts for the students; we try to make the problem which 

fits with students world. While in this text book, it does not provide the 

contexts, and for the characteristic of the full hour, we design the activity that 

can make the students reinvent the characteristic of full hour while in this text 

book, they stated directly to the students and force students to remember it. 

 

h. Evaluation and Conclusion 

In this learning trajectory our aim is to provide the teacher a good way to teach 

the student. The teacher can improve it by himself or herself. The important thing 

is that we should try to reach our goal, to develop students, how the students can 

realize that the time is happen, have idea to measure time they can use clock. The 

next goal is that students know the relationship among second, minute and hour. 

We have to show to the students that this is the system in analogue clock and let 

them reinvent the relationship among second, minute and hour by doing activity. 

The big idea behind this relationship is unitizing. 

The most important goal for students grade two is that they must able to read 

the clock in full hour and half hour. This is the hardest part for them especially in 

half hour because in this situation they have problem to read the clock with the 

word “pass and before” the teacher should make the students be able to read an 

analogue clock in two ways. The big idea in this goal is position and direction, the 

teacher should make the students be able to know the characteristic of full hour 

and half hour, where the position of hour hand and minute hand in full hour and 

half hour is. The last goal is to determine time duration of doing something, if the 

students already understand about reading the clock in full hour and half hour, 

they have to count the duration of doing something. It will be easy for the students 

if they are really understand about full hour and half hour. The teacher should 

make the students came to the idea to count, for example to determine the duration 

from 7 o’clock to 10 o’clock, at the first, the students should know that from 7 

o’clock to 8 o’clock is one hour and they can continuously count to the time till 

the end. 

 


