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This study aims to describe the learning trajectories of male and 
female students in solving fraction problems. The research subjects 
consisted of a male student and a female student who had the same 
mathematical ability. Learning trajectory data for both subjects were 
taken through fractional problem solving tests and in-depth 
interviews. Observations focused on the four stages of problem 
solving strategies, namely understand the problem, divide a plan, 
carry out the plan, and look back. Data analysis begins with 
examining all data, reducing data, grouping data, categorizing, 
coding, and finally checking data through time triangulation. The 
results of the study show that in understanding the problem, boys 
identify goals and information to solve the problem to state its 
completeness, and girls identify information to solve the problem to 
state its completeness. In making plans, girls complete in detail and 
involve many concepts, while boys only have one concept, so girls' 
learning trajectories are longer. While carrying out the plan, the two 
solve problems according to the plan. Looking back, girls used more 
than one method alternative while boys only used one alternative. 
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INTRODUCTION 
Indonesia's education reform is not only focused to improving educational facilities and 
infrastructure, but also on improving learning strategies by prioritizing student-oriented 
learning. Student-oriented learning requires students to be able to find and construct their 
knowledge (Caputi & Garrido, 2015; Ijirana & Supriadi, 2018). To provide knowledge to students, 
a teacher needs to know the students' thinking processes including the learning trajectories that 
students have. learning trajectory can provide an overview to teachers about students' thinking 
processes in learning. Therefore the teacher needs to know this and make it the basis for planning 
a lesson, so that the material presented can be well received because it is in accordance with the 
level of thinking of students. Learning planning based on this learning trajectory allows teachers 
to build children's thinking naturally in achieving learning goals. Clement & Sarama (2020) stated 
“learning trajectories allow teachers to build the thinking of children as it develops naturally. So, 
all the goals and activities are within the developmental capacities of children. Finally, activities 
provide the learning for school success. Through learning trajectories, teachers can develop 
student ways of thinking so that they can provide appropriate learning activities to achieve 
learning objectives. Emphson (2011) stated “provisional creation of researchers attempting to 
understand students’ learning and to represent it in a way that is useful for teachers, curriculum 
designers, and test makers. Learning trajectory can be used by teachers, curriculum developers 
and assessment developers. Rofiki (2018) and Wijaya & Doorman (2021) stated that knowing 
students’ learning trajectory can assist educators in designing instructional model/strategy in 
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response to students’ mathematical thought process. The same thing was stated by Clements and 
Sarama (2004), namely "Thus, learning trajectories can facilitate developmentally appropriate 
teaching and learning for all children" which means that knowledge of student learning 
trajectories will assist teachers in facilitating learning according to the development of each 
student. 

Learning trajectory can be known through the process of solving problems. This process may 
differ due to gender. Men and women have a tendency to use different problem-solving 
strategies. Helwig et al. (2001) and Rizal et al. (2013) stated that mathematical abilities, accuracy, 
and skills in arithmetic were also influenced by differences in gender. Carpenter & Moser (2020) 
and Ganley & Lubienski (2016) stated "that boys tend to use newer problem-solving strategies, 
while girls are more likely to follow procedures taught at school". This means that male students 
tend to use unusual problem-solving strategies, namely strategies that are unique and not tied to 
routine procedures.  Meanwhile, female students tend to follow the problem solving procedures 
taught at school. This illustrates that male students tend to look for their own strategies compared 
to female students and this can be done by students who already have the basic provisions from 
the previous level of education. Difference strategy in solving problems indicates that there is 
difference in the learning trajectory of both. Therefore, this study took boy and girl subjects in 
junior high school. 

Learning trajectory can be observed properly if the problem solved involves many concepts, 
because the sequence of mental activity stages can be observed from the association between one 
concept and another in achieving the goals. This illustrates that learning trajectories can be traced 
when carrying out activities in linking between concepts when solving problems. Chen (2014) 
and Chen (2016) stated that learning trajectory can provide an overview of mental activity in 
achieving goals when solving problems. 

The learning trajectory in this study uses fractional problems, because apart from involving 
many interrelated concepts, this material is also the basic material that is very much needed in 
studying further mathematics, as stated by Misquitta (2011), Fennell & Karp (2017), Namkung & 
Fuchs (2019), and Singh et al. (2021) namely, "proficiency with fractions is an important foundation 
for learning more advanced mathematics". 

As a basic material that students need to be master, the teacher is expected to teach it well so 
that the material presented can be well received by students. One of the things that teachers need 
to know to be able to teach well is students’ learning trajectory. If know this then teacher has an 
overview of the concepts that students have so that they can create a framework to plan effective 
learning according to the students’ abilities. In addition, teacher will also be able to develop 
knowledge to learning based on the students’ learning trajectory, so that students have basic 
knowledge to learn more mathematics. Knowledge of students’ learning trajectory can also be 
used as a basis for improve the student's thinking stages in solving problems so that the work 
carried out is clearer, simpler and more efficient.  

Based on the description above, this study reveals the learning trajectory of junior high school 
students in solving fractional problems based on sex differences. 

RESEARCH METHOD 
This study examined students' learning trajectory in solving fractional problems in terms of sex 
differences. The subjects of this study were boy students (S1) and girl student (S2) who had the 
same mathematical ability.  

The learning trajectory data of both subjects was taken through fractional problem solving 
tests and in-depth interviews. Observations focused on each stage of Polya's problem-solving 
strategy (Rizal & Lefrida, 2018) which consisted of four stages, namely understand the problem, 
devise a plan, carry out the plan, and look back. The data analysis used data analysis techniques 
by Moleong (2018) and Palandu & Rizal (2022) namely examining all data, reducing data, 
grouping data, categorizing, coding, and checking data through time triangulation. 
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RESULTS AND DISCUSSION  
Result 
The data credibility check was conducted by time triangulation, which is giving two equivalent 
fractional problem solving tests (M1 and M2) followed by in-depth interviews at different times. 
The results of the examination showed that the learning trajectory data of both subjects in solving 
M1 and M2 was credible. Therefore, the analysis and display in this section is only the learning 
trajectory data of both subjects in solving M1. The M1 in question is as follows. 
 

 
Figure 1. Problem solving test (M1) 

 
S1 and S2 in understand the problem 
S1 learning trajectory data in understanding M1 taken by in-depth interviews is presented in 
Table 1 as follows. 

Table 1. S1’s interview results in understanding M1 
R/S1 Interview Sentence Interview Code 
R   : What do you understand about this question? RM1-009 
S1 : The question asked about this question is what percentage of the land area 

belongs to each child. 
S1M1-010 

R  : Okay. RM1-011 
S1 : The thing that is known from the question is that Mr. Ahmad will share his 

plot land to his three children. 
S1M1-012 

R  : Yes RM1-013 
S1 : Hendra is the first child, Ahsan is the second child, and Rian is the third 

child. 
S1M1-014 

R  : Yes RM1-015 
S1 : The condition of the land to be divided is that older children must obtain a 

larger plot of land. 
S1M1-016 

R  : What does that mean? RM1-017 
S1 : So, the first child's plot is larger than the second child's plot, the second 

child's plot is larger than the third child's plot. 
S1M1-018 

R  : Anything else do you understand? RM1-019 
S1 : Land area is 1.200𝑚!, area of Plot A is 22% of the total area, area of Plot B 

is ""
!#

 part of the total area, the area of Plot C is 0,34 part of the total area. 
S1M1-020 

R  : Anything else do you understand? RM1-025 
S1 : The first child will give half of his plot to his brothers equally. S1M1-026 
R  : Okay, anything else do you understand? RM1-033 
S1 : That is it, so it just needs to be done. S1M1-034 
P   : Is the information are complete to solve the question? RM1-037 
S1 : Yes. S1M1-038 

 
S2 learning trajectory data in understanding M1 taken by in-depth interviews are presented 

in Table 2 as follows. 
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Table 2. S2’s interview results in understanding M1 
R/S2 Interview Sentence Interview Code 
R  : What do you understand about this question? RM1-009 
S2 : Mr. Ahmad will share his plot of land to his three children. Older children 

should get a larger plot.  
S2M1-010 

R   : Yes, and then? RM1-013 
S2 : The total land area is 1,200𝑚!	, the area of Plot A is 22% of the total area, the 

area of Plot B is ""
!#

 part of the total area and the area of Plot C is 0,34 part of 
the total area. 

S2M1-014 

R  : Yes, and then? RM1-015 
S2 : Quiet then says "The first child will give half of his plot to his brothers equally 

large". Then quiet again. 
S2M1-016 

R  : Anything else do you understand? RM1-019 
S2 : There is, that is the question asked. S2M1-020 
R  : What's being asked? RM1-021 
S2 : Percentage of the land area owned by each child. S2M1-022 
R  : Okay, and then? RM1-025 
S2 : Next work. S2M1-026 
R  : Is the information are enough to work the question? RM1-027 
S2 : Quiet and then says "Yes it is enough". S2M1-028 

The results of the study of in-depth interview data about learning trajectory in understanding 
M1 show that S1 starts from identifying what is asked or wanted from M1 (S1M-010). After 
knowing what is being asked, then carefully identifying the available information one by one the 
relationship between the thing being asked and the available information (S1M-012 to S1M-034). 
After having an overview of the relationship between the question and the available information, 
finally stated that the information was enough to complete M1 (S1M1-034 to S1M-038). In other 
cases S2 in understanding M1, she starts from identifying one by one the available information 
(S2M1-010 to S2M1-014). After that, identify what is asked or wanted from M1 (PM1-015 to S2M1-
022). To get answers the question, they are silent for a moment to think by linking the known 
information and the question, until finally stating that the available information was enough to 
complete M1 (S2M1-028). 

S1 and S2 in devise a plan 
S1 learning trajectory data when planning to solve of M1 taken by in-depth interviews are 
presented in Table 3 as follows. 

Table 3. S1’s interview results in devising a plan of M1 
R/S1 Interview Sentence Interview Code 
R  : Okay, what do you plan to solve this question? RM1-039 
S1 : First, look for plot belonging to each child. S1M1-040 
R  : How to find it? RM1-041 
S1 : Fraction 22%, ""

!#
, and 0,34 are created equal. S1M1-042 

R  : Made the same? RM1-043 
S1 : All three are converted to fractions of one hundredth so that the order of the 

area of the three plots is known. The most spacious plot is for the first child, 
the plot with the second area is for the second child, and the plot with the 
third area is for the third child 

S1M1-044 

R  : If the plot belonging to the three children has been obtained next how? RM1-045 
S1 : The first child's plot was divided in half so that half of it was divided into 

two. 
S1M1-046 

R  : After that? RM1-047 
S1 : The first child's plot is reduced by half, while the second child's plot and the 

third child increase. After that will be directly obtained a percentage of the 
land area owned by each child. 

S1M1-048 

R  : Get a percentage right away? RM1-049 
S1 : Yes, because the plan was that the whole fraction was converted into the 

hundredth of all, percent it means fractions of a hundredth 
S1M1-050 
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S2 learning trajectory data when planning to solve of M1 taken by in-depth interviews are 
presented in Table 4 as follows. 

 
Table 4. S2’s interview results in devising a plan of M1 

R/S2 Interview Sentence Interview Code 
R  : Okay, what do you plan to solve this question? RM1-029 
S2 : First, look for plot belonging to each child. S2M1-030 
R  : How to find it? RM1-031 
S2 : Sorted the area of the three plots so that it is known the order of the area of the 

three plots. 
S2M1-032 

R  : How do I sort it? RM1-033 
S2 : First find the area of each plot by multiplying it by 1,200	𝑚! S2M1-034 
R  : Why? RM1-035 
S2 : In order to know the area of each plot to be sorted. The plot with the first order 

of area is for the first child, the plot with the second order of area is for the 
second child, and the plot with the third order of area is for the third child 

S2M1-036 

R  : After that? RM1-037 
S2 : The plot belonging to the first child is divided in half to get a half, the half is 

divided in half again. It means that the land area of the first child decreases, 
while the land area of the second child and third child increases. 

S2M1-038 

R  : After that? RM1-039 
S2 : Percentage the area. S2M1-040 
R  : And then? RM1-041 
S2 : Got the answer. S2M1-042 

 
Based on the analysis of the results of the interview above, it is known that S1’s learning 

trajectory in devising a plan of M1, first find out the area of each plot (PM1-039 to S1M1-042), 
then find out the area of each child's plot (S1M1-044 to PM1-045), then find out the area of the 
first child’s plot because half of it will be given to his brothers equally (PM1-045 to S1M1-046). 
Therefore the S2’s learning trajectory, she plan to start by finding out the area of each child's plot 
(S2M1-030 to S2M1-032), then find out the area of each plot (S2M1-034 to S2M1-036), then find 
out the area of the first child's plot because half of it will be given to his brothers equally (PM1-
037 to S2M1-038). 

The description provides an illustration that the learning trajectory of S1 and S2 in solving 
the problem of M1 that although both are at the same level of mathematical ability, but S1 (boy) 
has a shorter plan because it only involves some information, compared to S2 (girl) involves all 
the information to devise a plan.  

 
S1 and S2 in carry out the plan 
The results of S1 and S2 in carrying out the plan of M1 are as follows. 

 
Figure 2. S1’s work of M1 

S1M1-060 

S1M1-052 

S1M1-056 

S1M1-062 

S1M1-064 
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The results of reduction to the data of S1 interview results in implementing the M1 
completion plan are presented in Table 5 as follows. 
 

Table 5. S1’s interview results in carrying out of M1 
R/S1 Interview Sentence Interview Code 
R   : Okay, let's do it. RM1-051 
S1 : (While writing the completion) The area of plot A is 22% = !!

"$$
, the area of plot 

B is ""
!#

, and the area of plot C is 0,34 = %&
"$$

. 

S1M1-052 

R  : Why it is like that? RM1-053 
S1 : Because percent is one hundredth, so 22% = !!

"$$
, if 0,34 = %&

"$$
 because there 

are two numbers behind the comma then it becomes a hundredth. 
S1M1-054 

R  : After that? RM1-055 
S1 : (While writing down the completion) The area of plot A is !!

"$$
, the area of plot 

B is  ""
!#
= &&

"$$
, the area of plot C is %&

"$$
. 

S1M1-056 

R  : Why is the extent of Plot B so &&
"$$
	? RM1-057 

S1 : Numerators and denominators multiplied by 4 to be hundreds. S1M1-058 
R   : After that? RM1-059 
S1 : Since it's already a fraction of a hundredth of all, then it's sorted. (While 

writing down the completion) Plot B belongs to Hendra, Plot C belongs to 
Ahsan, Plot A belongs to Rian. 

S1M1-060 

R : After that? RM1-061 
S1 : (While writing down the completion) Hendra's land area is 44%÷ 2 = 22%÷

2 = 11%, 11% for Rian and  11% also for Ahsan. 
S1M1-062 

R   : After that? RM1-063 
S1 : (While writing down the completion) The remaining of Hendra’s area is 22% 

because 44%− 22% = 22%, Ahsan's area becomes 34%+ 11% = 45%, and 
Rian's land area becomes 22%+ 11% = 33%. 

S1M1-064 

R : So what percentage of land area of each child? RM1-065 
S1 : Hendra is 22%, Ahsan is 45%, Rian is 33%. S1M1-066 

 
The results of S2's work in carrying out the plan of M1. 
 

 
Figure 3. S2’s work of M1 

 

S2M1-046 

S2M1-044 

S2M1-048 

S2M1-050 
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The results of reduction to the data from S2 interview in carrying out the plan of M1 are 
presented in Table 6 as follows. 

Table 6. S2’s interview results in carrying out of M1 
R/S1 Interview Sentence Interview Code 
R   : Okay, try to do it! PM1-043 
S1 : (While writing the solution)  

The area of plot A is  
22% = !!

"$$
× 1.200 = 22 × 12 = 464 so 264	𝑚!.  

The area of plot B is ""
!#
× 1.200 = 11 × 48 = 528	𝑚!. The area of plot C is 

0,34 = %&
"$$

× 1.200 = 34 × 12 = 408	𝑚! 

S2M1-044 

R  : After that? PM1-045 
S1 : (While writing the solution) Hendra's plot is land B which has an area of 

528	𝑚!, Ahsan's plot is land C which has an area of 408	𝑚!, Rian's plot is land 
A which has an area of 264	𝑚! 

S2M1-046 

R  : And then? PM1-047 
S1 : (While writing the solution) Hendra's plot is divided by two that is 528 ÷ 2 =

264	𝑚!, and divided by two again that is 264 + 132 = 396	𝑚!. It means that 
Hendra's plot remains 264	𝑚! because it is reduced by half, Ahsan's 408 +
132 = 540	𝑚! because it is added from Hendra's, Rian's 264 + 132 = 396	𝑚! 
because it is added also from Hendra's. 

S2M1-048 

R  : After that? PM1-049 
S1 : (While writing the solution) Hendra's !'&

".!$$
× 100% = !'&

"!
= 22%. Owned by 

Ahsan #&$
".!$$

× 100% = #&$
"!
= 45%. Rian's %)'

".!$$
× 100% = %)'

"!
= 33%. 

S2M1-050 

R   : So, what percentage of the land area they each own? PM1-051 
S1 : Hendra is 22%, Ahsan is 45%, Rian is 33%. S2M1-052 

 
The results of the study of the data show that the completion plan prepared by S1 and S2 are 

in line with their implementation. This can be seen from the similarity of the plans previously 
disclosed with their implementation. The process of implementing the plans carried out by S1 is 
shorter and directly directed at the goals of M1, namely the percentage of land area of each child. 
Therefore, since the beginning S1 has changed the form of fractions to fractions of a hundredth 
(percent), then S1 only needs to do the division, subtraction, and addition of fractions to get 
percentage of land area owned by each child. In contrast to S2 who chooses to take a longer path, 
namely by multiplying fractions by integers. The result of multiplication between fractions and 
integers produces then S2 division, subtraction, and addition of integers. The thing that M1 wants 
or asked for a percentage, therefore S2 must then convert the whole number to a percent again. 

The differences in thinking activities that S1 and S2 in carrying out the plan of M1 show that 
even though both are at the same level of mathematical ability, but S1 which is a boy student has 
a shorter completion than S2 who is a girl student. 
 
S1 and S2 in look back 
The results of reduction to the data from S1 interview in looking back of M1 are presented in 
Table 7 as follows. 

Table 7. S1’s interview results in looking back of M1 
R/S1 Interview Sentence Interview Code 
R   : Are you sure with your answer? RM1-067 
S1 : (While calculating mentally) 22%+ 45%+ 33% = 100%. Yes, I am sure. S1M1-068 
R   : Why are you sure? RM1-069 
S1 : Because the percentage if the total is 100%. S1M1-070 
R  : How do you sum up? RM1-071 
S1 : I count the shadows. S1M1-072 
R  : So, that's the answer? RM1-073 
S1 : Yes S1M1-074 
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The results of S2's scribbles in looking back of M1 are as follows. 

 
Figure 4. S2’s scribbles of M1 

The results of reduction to the data from S2 interview in looking back of M1 are presented in 
Table 8 as follows. 

Table 8. S2’s interview results in looking back of M1 
R/S2 Interview Sentence Interview Code 
R   : Are you sure with your answer? RM1-053 
S2 : Wait, I will count it first. S2M1-054 
R  : What are you counting? RM1-055 
S2 : (While counting on scribbled paper) 264 + 540 + 396 = 1.200, this land area 

Hendra, Ahsan, with Rian if summed equal to the area of the entire plot. 
S2M1-056 

R  : Is it true? RM1-057 
S2 : (While counting on scribbled paper) 22%+ 45%+ 33% = 100%, this is also a 

total of 100% 
S2M1-058 

R  : So, that's the answer? RM1-059 
S2 : Yes, because the result of the 1.200 is the same as the area of the entire land. 

The percentage is also 100% 
S2M1-060 

The results of the study of the data show that both S1 and S2 used other methods or strategies 
in looking back of M1. S1 checks by adding the percentage of land area of all children mentally 
and it turns out that the number is 100%, so that S1 was sure of the correctness of answer, while 
S2 checks by adding the land area of all children in the scribble paper which turns out to be 
1200	𝑚!	. Not only that, S2 continued the examination by adding the percentage of land area of 
all children in the scribble paper which turned out to be 100%. Because total of land area same as 
the information stated in the question and because the percentage of land area is 100%, then S2 
sure that the answer was correct. 

Based on the description, it can be concluded that there is a difference between S1 and S2 in 
looking back of M1. S1 only uses one examination strategies to check the correctness of the 
answer, while S2 uses two examinations strategies. Another difference was seen by their count. 
S1 does the calculation mentally, while S2 does the calculation not mentally namely by writing it 
on the scribble paper. 

S1 and S2 learning trajectory schemes 
Here is S1’s learning trajectory scheme in solving M1. The scheme presented use symbols, 
including A, B, C, and D which successively show the subject's thinking activity at the stage of 
understand the problem, devise a plan, carry out the plan, to looking back. The first digit in the 
index indicates the subject, while the second digit in the index indicates the order of the subject’s 
thinking activity. 

 
Figure 5. S1’s learning trajectory scheme 

S2M1-056 S2M1-058 
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The meaning of the code used in the scheme is detailed in Table 9 as follows. 
Table 9. The meaning of S1’s scheme code 

Code Meaning of the Code 
A11 Identify what's being asked. 
A12 Identify one by one known information. 
A13 Identify the completeness of the information needed to complete the M1. 
B14 Plan to use the conversion of fractional shapes into fractions of a hundredth (percent) to obtain 

the plot belonging to each child. 
B12 Plan the use of calculated operations such as division, subtraction, and addition of fractions to 

obtain a percentage of the land area owned by each child after the first child gives half of the 
area of his plot to his two brothers. 

C11 Converting fractional shapes into fractions of a hundredth (percent) to acquire each child's 
plot. 

C12 Dividing fractions to obtain the part that the first child wants to give to his two brothers. 
C13 Subtract fractions to obtain the share that the first child still has. 
C14 Perform fractional summation to obtain the share of the second child and the third child after 

being added to the gift of the first child. 
D11 Calculate the total percentage of land area of each child mentally. 
D12 Believe the truth of the answer because the total percentage of land area of all children is 100%. 

 
S2’s learning trajectory scheme in solving M1 is presented as follows. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Learning trajectory scheme 
 

The meaning of the code used in the scheme is detailed in Table 10 as follows. 
 

Table 10. Meaning of S2 learning trajectory scheme codes in solving M1 
Code Meaning of the Code 
A21 Identify one by one known information. 
A22 Identify what's being asked. 
A23 Identify the completeness of the information needed to complete the M1. 
B21 Plan the use of fraction multiplication operations with integers to obtain each child's 

plot. 
B22 Plan the use of counting operations such as division, subtraction, and addition of 

integers to acquire the area of land owned by each child after the first child gives half 
of the area of his plot to his two brothers. 

B23 Plan to use integer to percent conversion to obtain a percentage of each child's land 
area. 

C21 Multiply fractions by integers to obtain each child's plot. 
C22 Dividing integers to obtain the area of land that the first child wants to give to the 

second child and third child. 
C23 Subtracting integers to acquire the area of land that the first child still owns. 
C24 Add integers to obtain the land area owned by the second child and the third child 

after supplementing with the gift of the first child. 
C25 Convert integers to percent to obtain a percentage of each child's land area. 
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Discussion 
Learning trajectory subject in solving problems as follows: 
1. Learning trajectory S1 and S2 in understanding problems 
The learning trajectory of the male subject (S1) in understanding the problem (M1) starts from 
identifying the things that are asked or desired from M1. After knowing what is being asked, then 
identifying the available information one by one carefully and imagining the relationship 
between the things being asked and the information available. After having an overview of the 
relationship between the thing being asked and the information provided, finally stating that this 
information is sufficient to be able to complete M1. This description illustrates that S1 first finds 
out what is in question from the problem, then finds out the adequacy of the available information 
to solve the problem. 

It's different from the learning trajectory for women subjects (S2) in understanding the 
problem (M1), they start from identifying the available information one by one. After that, 
identify the things that are asked or desired from M1. To get answers to the things being asked, 
they paused for a moment to think by associating the known information with the things being 
asked, until they finally stated that the information provided was sufficient to complete M1. This 
description illustrates that S2 first finds out the information available from the problem, then 
identifies what is asked or desired from M1. 

2. Learning trajectory S1 and S2 in developing problem solving plans 
Learning trajectory of male subjects (S1) in planning problem solving (M1), first find out the area 
of each plot, then find out the area of each child's plot, then find out the area of the plot for the 
first child because half of it will be given to two people so many siblings. In contrast to the 
master's learning trajectory, they make a problem-solving plan starting with finding out the area 
of each child's plot, then finding out the area of each plot, then finding out the area of the first 
child's plot because half of it will be given equally to two younger siblings. This description 
illustrates that the S1 and S2 learning trajectories in solving M1 problems, that even though both 
are at the same level of mathematical ability, S1 (male) has shorter planning because it only 
involves some information, compared to S2 (female) involving all information to develop a 
settlement plan. This is in line with the statement that boy students are able to see information 
that is interconnected to devise problem solving strategies or methods, while girl students more 
complete and orderly thinking patterns. This difference is in line with the statement put forward 
by Hardy et al. (2015) that male students are able to see interconnected information to develop 
appropriate strategies or problem-solving methods, while female students have a more complete 
and orderly pattern of thinking. The same thing was expressed by Firmasari et al. (2019) that male 
students are weak in understanding basic concepts, while women always follow the examples of 
answers given. 

3. Learning trajectory S1 and S2 in implementing the plan 
Problem solving for both male (S1) and female (S2) subjects carried out according to plan. 
Learning Trajectory for Male Subjects (S1) in carrying out plans is shorter and directs to the goal 
or desired thing from the problem (M1), namely the percentage of land area of each child. 
Therefore, since the beginning S1 has changed the form of fractions to hundredths fractions 
(percent), so that S1 only needs to divide, subtract, and add fractions to obtain the percentage of 
land area owned by each child. In contrast to the female subject (S2) who chose to take a longer 
path, namely by multiplying fractions by integers. The result of multiplying fractions by integers 
is an integer, so S2 then performs division, subtraction, and addition of integers. The thing that 
M1 wants or asks for is a percentage, therefore S2 then has to change the whole number again to 
a percent. 

Differences in the thinking activities that S1 and S2 go through in carrying out the M1 
completion plan show that even though both are at the same level of mathematical ability, S1 
who is a male student has a shorter completion than S2 who is a female student. This difference 
is in line with the statement put forward by Kessel and Linn (1996) that compared to men, women 
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tend not to be able to use simpler ways to solve problems quickly. The same thing was also stated 
by Gallagher et al. (2000) that men tend to be more flexible in implementing problem solving 
strategies than women. 

4. Learning trajectory S1 and S2 in re-examining 
The Learning Trajectory of the male subject (S1) in checking his work again by mentally adding 
up the percentage of the land area of all children and it turns out that the number is 100%, so that 
S1 is sure of the correct answer. On the other hand, the female subject (S2) checked by adding up 
the land area of all the children on the scribbled paper which turned out to be 1200 m2. It didn't 
stop there, S2 continued the examination by adding up the percentage of the land area of all the 
children on the scribbled paper which turned out to be 100%. Because the total area of all land is 
the same as the information stated in the question and because the total percentage of land area 
is 100%, then S2 is sure of the correct answer 

Based on this description, it can be concluded that there are differences between S1 and S2 in 
re-examining M1. S1 simply uses one checking strategy to check the correctness of the answer, 
while S2 uses two checking strategies. Another difference is seen in the way the two of them 
calculate. S1 does the calculations mentally, while S2 does the calculations not mentally, namely 
by writing them on scribbled paper. This indicates that women are more conscientious than men, 
as stated by Krutetskii (1976), Wulansari & Rosyidi (2013), and Adi et al. (2017) that women are 
superior to men in terms of accuracy, rigor, rigor and thoroughness of thinking. However, male 
subjects are more dominant in using their spatial abilities than female gendered subjects by 
Musdalifah et al. (2015) and Subrahmanyam & Greenfield (1994). 

CONCLUSION 
Based on the results and discussion it can be concluded that the learning trajectory: (1) in 
understand the problem, boy students first identified the goals, then identified the information 
that was known one by one, until finally stated that the information was complete to be solved, 
while the girl student first identify the information that was known one by one, then identify the 
thing being asked, until finally stated that the information of the question was completed. (2) At 
the stage of devise a plan, girl student made a completion plan by involving many concepts, while 
male student only involve one concept. (3) At the stage of carry out the plan, they solve the 
problem according to the plan that has been devise, because the planning of girl student involves 
more concepts and the solution was longer. (4) At the look back stage, boy student only used one 
alternative examination, while girl student used two alternative examinations. The differences in 
each stage of problem solving showed that the learning trajectory of boy in solving fractional 
problems was shorter than girl’s learning trajectory. 
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