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Adaptation of released fourth grade mathematical
problems of TIMSS 2019 with content and problems of Iranian
and Japanese mathematics textbooks

Narges Yaftiyan (PhD), Associate Professor, Department of Mathematics, Faculty of Science, Shahid Rajaee Teacher Training
University, Tehran, Iran (Corresponding Author).

E-mail: yaftian@sru.ac.ir

Fateme Abbasi, Mathematics teacher in Tehran province. PhD Candidate in Mathematics Education. Faculty of Science,
Shahid Rajaee Teacher Training University, Tehran, Iran.

E-mail: fabasi@sru.ac.ir
Abstract

Participating in comparative international studies such as TIMSS, which examines and
compares the efficiency and effectiveness of curricula and textbooks of different countries, is a
method to identify the strengths and weaknesses of the textbooks of the participating countries.
Since Japan, like Iran has a national curriculum, and in different periods of TIMSS, has a higher
performance than Iran, so it was chosen to be compared with Iran. This research aimed at
comparing the released problems of TIMSS 2019 with the content and problems of the first
to fourth grade mathematics textbooks of Iran and Japan. In this study, the English version of
Japanese textbooks has been used. The research population included the mathematics textbooks
of the 1st to 4th grades of Iran and Japan, as well as the 10 released problems of TIMSS 2019.
It was a descriptive-analytical-comparative study. The results showed that 6 out of these 10
problems, have similar examples in Iranian textbooks and Japanese textbooks have 5 problems
similar to these 10 problems. Also, the results showed that regardless of whether or not similar
content and problems were presented in the textbook, in all problems, the percentage of correct
answers of Iranian fourth grade students were lower than that of Japanese students, except for
the problem on the symmetry. Considering the different cognitive domains of TIMSS problems,
regardless of the cognitive domain of the proposed problem, except for the symmetry problem,
Iranian students' performance was lower than their Japanese counterparts. Math teachers can use
the results of this research.

TIMSS 2019, Released Problems of TIMSS 2019, Iranian 1st to 4th Grade,
Japanese 1st to 4th Grade Textbooks, Comparative Study
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The graph shows the water level in 2 dam for 10 weeks.
Water Level in the Dam
18
16
T
i
5 s . \ To14 3005 0ud picie aliune
o \
z 2 B33 alyone s s
z
3 2z 3 a4 s & 7 8 9 10
Week
‘What was the water level for week 8?
Ans\\u:m
el g 25 Jasr 55 9 4B F QB30 53 1 e o B b el b e S
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\ AY DY Y 1 A v 7 ) ¥ X Y
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30(‘(:) Monthly Temperature in Naha City
The broken line graph on the right shows the e T
hanges in monthly temp in Naha city.
1)What quantities do the vertical and the horizontal 20
axes represent? by S AR anis o3 05
2)In which month is the temperature highest? { o3l 4l
What is the temperature? 10
3)Between which months does the temperature go down 2
degrees?
4)Between which months does the temperature stay the 0
same?
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Animals Weight (kg)
Cheetah 50
Lion 100
Leopard 75
Make the pictograph of the weight of each animal.
Drag symbols to lete the pi h. The cheetah has been done for you.
Animal Weight (kg) ‘ T el out pinte alts
Wodls ol gmne ala
cheetan | g A
w A A
Leopard ‘ ‘
Key: ‘=50kg
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The table shows the weights of 4 bears.
Type of bear | Weight (kg)
Sun 150
Panda 200
Black 250
Brown 500
Use the data to complete the graph.
Weight of Bears
600
_ 500
2
= 400
3
2 300
2
£ 200
“ | . | V
ol ! I
Sun Panda Black Brown

Type of Bear
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The table below is a summary of Takeshi’s classmates”
Favorite Fruits. Construct a bar graph using this table.
Favorite Fruits O
[Type of fruit :"."":’:‘, .........
Apples | 9 1 O
Melons T | FPEEertrT T ok oS B81 axio ey
Tangerines 6 | 444444 ol pow Ay
b 3 [T
Ol | —HHHH
Total 29
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The table below is a summary of travel distances to various places from Ayaka’s schools. Skylar recorded the number of cars that traveled along her street each morning.
Construct a bar graph using this table. Day Number of cars
Monday 8
Travel Distance Tuesday 5
from the School Wednesday 7
o) Travel Thursday 10
Place |gitance ) O Friday .
Library| 1200 " She started making a graph of her data.
Libra:
Hrain station| 500 Y ‘What numbers should Skylar use to label the horizontal lines on her graph?
City Hall Put the numbers in the boxes on Skylar’s graph.

Police | 650

Park 400 E Number of Cars
CityHall| 950 |
Friday

=]
0

Monday Tuesday Wednesday Thursday
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There were 12 liters of water in the tank.
Ravi then poured 3 liters of water into the tank
and Indira poured another 3 liters of water into the tank.

How can the amount of water in the tank be calculated?

@ 12+(2+3)
(12+3)+(12+3)
@ (12+2)x3
‘ 1242 x3)
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Match the math sentences 1, 2 and 3 with problems A, B and C below.
®55+20%x8 @ (55+20)x8 @55x8+20
A) We are buying a pencil that costs 55 yen and a pencil cap that costs

20 yen as a Set. If we buy8 sets, how much is the total costs? : b, S B17 anio JIges
1% L
B) We are buying an eraser that costs 55 yen and 8 pencils cap that olieter et

costs 20 yen each. What is the total cost?
C) We bought 8 pencils that cost 55 yen each and put them in a box
That costs 20 yen. What is the total cost?
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Anna is cycling to her grandmother’s house. She has cycled 3 of
the way. What fractions of the distance does Anna have left to cycle? Y19 5008 3 ond piiie aliws
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Justin has many of these triangle and square pancls that fit A teacher wants to put 30 students in groups so that
together to make three-dimensional shapes. cem *  cach group has the same number of students, and
©  each group has an odd number of students.
A I:I show two different ways the teacher could make the groups
m
The square above can be made by putting together smaller shapes. Way1
Justin makes cach of the shapes shown below. Complete the table with the number of each shape that are needed to Number of groups: 6 ‘
Fill in the table. The first onc has been done for you. cover the whole square. Number of students i each group: | 5
Three-dimensional Number Needed to Cover
<hape Number of triangles | Number of squares Shape freframny Way2

. . QTM e Number of groups: 10

Number of students in each group: | 3
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Abstract
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The purpose of this research was to investigate the effectiveness of virtual education of
physics concepts (such as temperature and heat) with a cognitive approach on the academic
achievement, cognitive levels of learning, and learning strategies of students. It was a

quantitative research with quasi-experimental pre-test-post-test design with two control and
experimental groups. The research population included all male students in the 10th year of the
experimental sciences field in Mashhad normal schools in the academic year 1400-1401. The
research sample consisted of 67 students who were selected by multi-stage cluster sampling. To
measure academic achievement, a researcher-made test was used, and to measure the cognitive
learning strategies, the standard questionnaire of learning motivational strategies (Pentrich and
DeGroot,1990) was used. Physics virtual education with a cognitive approach was provided
for 8 sessions of 90 minutes for the experimental group, and the control group was subjected
to conventional virtual education. To check the reliability of the researcher-made academic
achievement test and the standard questionnaire of motivational learning strategies, Cronbach's
alpha coefficient was computed as 0.74 and 0.76, respectively. To analyze the data,
descriptive statistics, Kolmogorov-Smirnov test, and inferential analysis of covariance were
used. The results showed the effectiveness of this educational approach in improving learning,
academic achievement and strengthening the learning strategies of students. Based on the
findings, it can be said that teaching with a cognitive approach facilitates the formation process
of knowledge structure in learners and increases their understanding of educational concepts.

Physics Education, Cognitive Approach, Virtual Education, Academic
Achievement, Cognitive Learning Strategies
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Abstract

The present study examines the pedagogical-content knowledge (PCK), content knowledge
(CK), pedagogical knowledge (PK), and their impact on teacher education. Also, the learning
environments are compared to investigate the effect of providing PK and CK on the
development of PCK, providing this knowledge for the development of PK and educational
content, and the effect of integrating the PK and educational content with PCK on the
development of PCK. In addition, the present study examines the effectiveness of several
learning environments with a quasi-experimental design. The research sample consisted of 170
first-year English as a foreign language (EFL) students who participated in this study using
Eitaa messenger app. Quantitative pencil-paper tools including short answer and
multiple-choice items were used to measure these three areas of knowledge. The tools were
developed with feedback from educational researchers and school teachers to ensure their
content validity. The reliability of the tools was tested using inter-rater reliability and internal
consistency. ANCOVA was used to analyze the data on all research questions. The present study
showed that when courses on the PCK, CK and PK are included in the curriculum, the
professional teacher knowledge is enhanced. Also, considering the results, it is not that much

important whether these knowledge areas are presented in an integrated or separate manner,
meaning that each of these three knowledge areas can have its own courses separately or in
combination.

Pedagogical-content knowledge (PCK), Pedagogical knowledge (PK),
Content knowledge (CK), Knowledge domains
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Abstract
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The purpose of this research was to provide solutions to facilitate the participation of students

in the activities of the student research centers of Semnan province in the academic year of
2021-2022. It was a descriptive-survey study, and its research population included all 1st and
2nd cycle public secondary school students of Semnan province. The sample size was
determined using Morgan's table and 380 students were selected using stratified random
sampling method. The research tool was a researcher-made questionnaire. To measure the face
and content validity of the questionnaire, the approval of the supervisors and advisors was used,
and its construct validity was evaluated with the exploratory factor analysis method. The
reliability of the questionnaire was calculated with Cronbach's alpha method as 0.961 and the
structural equation modeling method was used to analyze the questionnaire data. The analysis
of data obtained from the questionnaire provides solutions to facilitate the participation of
students in the student research centers of Semnan province in the 5 main categories of
"individual factors", "teacher characteristics", "family factors", "school factors" and "the
performance of the student research center". It also indicates that the current status of students’
participation is "good".

Student Research Centers, Facilitating Solutions, Students’ Participation,
Semnan Province
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Abstract

Although some studies have been done on major issues of foreign language teaching in Iran,
a large-scale qualitative study is still required to be done particularly with regard to the newly
introduced English as a Foreign Language (EFL) curriculum. Therefore, the present study aimed
to discover what challenging problems, in-service English teachers encounter in EFL classes
and what solutions to these challenges can be suggested based on 169 Iranian EFL teachers'
opinions. Data were collected through a written, open-ended questionnaire and semi-structured
interviews, and they were thematically analyzed using MAXQDA (Version 2022). Findings
revealed that (1) policy makers' ambivalence towards English Language Teaching (ELT),
teacher burnout, lack of facilities in schools, lack of teaching aids, and unmotivated students
were the main reasons behind the gap between planning and practice of EFL curriculum in Iran;
and (2) lowering the starting age of ELT, solving teachers' financial issues, and CLT-based
examinations were the most frequently brought up solutions to this gap. Findings were
discussed in the area of EFL teaching and some pedagogical implications were also proposed.

EFL Curriculum, English language challenges, Reforms based on
Communicative Language Teaching (CLT) Approach, Solutions
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Abstract
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Learning agility is a promising concept in the world of education, which includes a set of
defined behaviors for accurate, fast and purposeful learning. Yet, it has received little attention
in Iranian schools, therefore, the present study aimed at evaluating the factors influential on
the learning agility in electronic learning (e-learning). In terms of purpose, it was applied
research, and in terms of data collection, it was a qualitative study with thematic analysis
design. Data collection and theme extraction were done using semi-structured interviews with
knowledgeable experts in this field. Participants were selected using purposive sampling
method, and the theoretical saturation criterion. Findings showed that 60 basic themes

and 15 main themes of learning agility are influential on e-learning. These themes include
environmental agility, educational support, innovative programs, educational agility, agile
organization, cooperative learning, educational purposefulness, educational orientation...etc. In
order to achieve the learning agility in the electronic education, conditions must be provided,
so that the programs would be run in line with the educational orientation and purposefulness.
Findings showed that the relationship among all the components was significant (p<0. 05) and
the strength of the relationship (except for the two cases that have an average strength of the
relationship) was strong to very strong in the rest of the cases. The two items that were weaker
than the rest of the components include educational support, knowledge and information. Since
the path coefficient of all the components is more than 0. 50 and the relationship among them
is significant (p<0.05); therefore, it can be concluded that the model of learning agility in
e-learning has sufficient validity in fitting the data.
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Abstract

The purpose of the current research was to represent the process of aptitude assessment in the
academic guidance of students. It was a qualitative study with grounded theory design. For
this purpose, 12 experts in the field of aptitude assessment and academic guidance with
doctorate degrees in educational sciences and psychology were studied with the purposeful
sampling method and using in-depth interview. After collecting, recording and coding, the data
were categorized into main categories and they were analyzed using Corbin and Strauss coding
techniques, open coding, axial coding and selective coding. Based on the obtained results,
aptitude assessment was chosen as the core category. The causal conditions were: identification
of assessment dimensions/factors (individual-social and psychological) and skills and
experiences. The context and situation of assessment were chosen as the background conditions
and the continuous assessment of aptitude was chosen as the mediating condition. The
strategies used, were identification tools, including: observation, interview, experts' opinion,
teachers' opinion, self-expression, parents' opinion, tests, physical measurements, situational
assessment, peer assessment and individual work portfolios. Finally, successful performance
and feeling of satisfaction were introduced as the result of this model. Due to the fact that
aptitude assessment is one of the important and vital factors of academic guidance, and merely
emphasizing the tests does not provide accurate knowledge of people, it is suggested that the
policy makers of the educational system put the use of process assessment, situational
assessment and various tools in their agenda in order to strengthen and improve the academic
guidance process.

Aptitude Assessment, Academic Guidance, Grounded Theory,
situational assessment
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The purpose of the current research was to represent the process of aptitude assessment in the
academic guidance of students. It was a qualitative study with grounded theory design. For
this purpose, 12 experts in the field of aptitude assessment and academic guidance with
doctorate degrees in educational sciences and psychology were studied with the purposeful
sampling method and using in-depth interview. After collecting, recording and coding, the data
were categorized into main categories and they were analyzed using Corbin and Strauss coding
techniques, open coding, axial coding and selective coding. Based on the obtained results,
aptitude assessment was chosen as the core category. The causal conditions were: identification
of assessment dimensions/factors (individual-social and psychological) and skills and
experiences. The context and situation of assessment were chosen as the background conditions
and the continuous assessment of aptitude was chosen as the mediating condition. The
strategies used, were identification tools, including: observation, interview, experts' opinion,
teachers' opinion, self-expression, parents' opinion, tests, physical measurements, situational
assessment, peer assessment and individual work portfolios. Finally, successful performance
and feeling of satisfaction were introduced as the result of this model. Due to the fact that
aptitude assessment is one of the important and vital factors of academic guidance, and merely
emphasizing the tests does not provide accurate knowledge of people, it is suggested that the
policy makers of the educational system put the use of process assessment, situational
assessment and various tools in their agenda in order to strengthen and improve the academic
guidance process.
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Abstract

Learning agility is a promising concept in the world of education, which includes a set of
defined behaviors for accurate, fast and purposeful learning. Yet, it has received little attention
in Iranian schools, therefore, the present study aimed at evaluating the factors influential on
the learning agility in electronic learning (e-learning). In terms of purpose, it was applied
research, and in terms of data collection, it was a qualitative study with thematic analysis
design. Data collection and theme extraction were done using semi-structured interviews with
knowledgeable experts in this field. Participants were selected using purposive sampling
method, and the theoretical saturation criterion. Findings showed that 60 basic themes
and 15 main themes of learning agility are influential on e-learning. These themes include
environmental agility, educational support, innovative programs, educational agility, agile
organization, cooperative learning, educational purposefulness, educational orientation...etc. In
order to achieve the learning agility in the electronic education, conditions must be provided,
so that the programs would be run in line with the educational orientation and purposefulness.
Findings showed that the relationship among all the components was significant (p<0. 05) and
the strength of the relationship (except for the two cases that have an average strength of the
relationship) was strong to very strong in the rest of the cases. The two items that were weaker
than the rest of the components include educational support, knowledge and information. Since
the path coefficient of all the components is more than 0. 50 and the relationship among them
is significant (p<0.05); therefore, it can be concluded that the model of learning agility in
e-learning has sufficient validity in fitting the data.
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Abstract

Although some studies have been done on major issues of foreign language teaching in Iran,
a large-scale qualitative study is still required to be done particularly with regard to the newly
introduced English as a Foreign Language (EFL) curriculum. Therefore, the present study aimed
to discover what challenging problems, in-service English teachers encounter in EFL classes
and what solutions to these challenges can be suggested based on 169 Iranian EFL teachers'
opinions. Data were collected through a written, open-ended questionnaire and semi-structured
interviews, and they were thematically analyzed using MAXQDA (Version 2022). Findings
revealed that (1) policy makers' ambivalence towards English Language Teaching (ELT),
teacher burnout, lack of facilities in schools, lack of teaching aids, and unmotivated students
were the main reasons behind the gap between planning and practice of EFL curriculum in Iran;
and (2) lowering the starting age of ELT, solving teachers' financial issues, and CLT-based
examinations were the most frequently brought up solutions to this gap. Findings were
discussed in the area of EFL teaching and some pedagogical implications were also proposed.
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Abstract

The purpose of this research was to provide solutions to facilitate the participation of students
in the activities of the student research centers of Semnan province in the academic year of
2021-2022. It was a descriptive-survey study, and its research population included all 1st and
2nd cycle public secondary school students of Semnan province. The sample size was
determined using Morgan's table and 380 students were selected using stratified random
sampling method. The research tool was a researcher-made questionnaire. To measure the face
and content validity of the questionnaire, the approval of the supervisors and advisors was used,
and its construct validity was evaluated with the exploratory factor analysis method. The
reliability of the questionnaire was calculated with Cronbach's alpha method as 0.961 and the
structural equation modeling method was used to analyze the questionnaire data. The analysis
of data obtained from the questionnaire provides solutions to facilitate the participation of
students in the student research centers of Semnan province in the 5 main categories of
"individual factors", "teacher characteristics", "family factors", "school factors" and "the
performance of the student research center". It also indicates that the current status of students’
participation is "good".
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Abstract

The present study examines the pedagogical-content knowledge (PCK), content knowledge
(CK), pedagogical knowledge (PK), and their impact on teacher education. Also, the learning
environments are compared to investigate the effect of providing PK and CK on the
development of PCK, providing this knowledge for the development of PK and educational
content, and the effect of integrating the PK and educational content with PCK on the
development of PCK. In addition, the present study examines the effectiveness of several
learning environments with a quasi-experimental design. The research sample consisted of 170
first-year English as a foreign language (EFL) students who participated in this study using
Eitaa messenger app. Quantitative pencil-paper tools including short answer and
multiple-choice items were used to measure these three areas of knowledge. The tools were
developed with feedback from educational researchers and school teachers to ensure their
content validity. The reliability of the tools was tested using inter-rater reliability and internal
consistency. ANCOVA was used to analyze the data on all research questions. The present study
showed that when courses on the PCK, CK and PK are included in the curriculum, the
professional teacher knowledge is enhanced. Also, considering the results, it is not that much
important whether these knowledge areas are presented in an integrated or separate manner,

meaning that each of these three knowledge areas can have its own courses separately or in
combination.
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Abstract

The purpose of this research was to investigate the effectiveness of virtual education of
physics concepts (such as temperature and heat) with a cognitive approach on the academic
achievement, cognitive levels of learning, and learning strategies of students. It was a
quantitative research with quasi-experimental pre-test-post-test design with two control and
experimental groups. The research population included all male students in the 10th year of the
experimental sciences field in Mashhad normal schools in the academic year 1400-1401. The
research sample consisted of 67 students who were selected by multi-stage cluster sampling. To
measure academic achievement, a researcher-made test was used, and to measure the cognitive
learning strategies, the standard questionnaire of learning motivational strategies (Pentrich and
DeGroot,1990) was used. Physics virtual education with a cognitive approach was provided
for 8 sessions of 90 minutes for the experimental group, and the control group was subjected
to conventional virtual education. To check the reliability of the researcher-made academic
achievement test and the standard questionnaire of motivational learning strategies, Cronbach's
alpha coefficient was computed as 0.74 and 0.76, respectively. To analyze the data,
descriptive statistics, Kolmogorov-Smirnov test, and inferential analysis of covariance were
used. The results showed the effectiveness of this educational approach in improving learning,
academic achievement and strengthening the learning strategies of students. Based on the
findings, it can be said that teaching with a cognitive approach facilitates the formation process
of knowledge structure in learners and increases their understanding of educational concepts.
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Abstract

Participating in comparative international studies such as TIMSS, which examines and
compares the efficiency and effectiveness of curricula and textbooks of different countries, is a
method to identify the strengths and weaknesses of the textbooks of the participating countries.
Since Japan, like Iran has a national curriculum, and in different periods of TIMSS, has a higher
performance than Iran, so it was chosen to be compared with Iran. This research aimed at
comparing the released problems of TIMSS 2019 with the content and problems of the first
to fourth grade mathematics textbooks of Iran and Japan. In this study, the English version of
Japanese textbooks has been used. The research population included the mathematics textbooks
of the st to 4th grades of Iran and Japan, as well as the 10 released problems of TIMSS 2019.
It was a descriptive-analytical-comparative study. The results showed that 6 out of these 10
problems, have similar examples in Iranian textbooks and Japanese textbooks have 5 problems
similar to these 10 problems. Also, the results showed that regardless of whether or not similar
content and problems were presented in the textbook, in all problems, the percentage of correct
answers of Iranian fourth grade students were lower than that of Japanese students, except for
the problem on the symmetry. Considering the different cognitive domains of TIMSS problems,
regardless of the cognitive domain of the proposed problem, except for the symmetry problem,
Iranian students' performance was lower than their Japanese counterparts. Math teachers can use
the results of this research.
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