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Classroom Instruction
Overall, students with positive attitudes toward mathematics have higher 

achievement, but these attitudes deteriorate over time. Internationally, by the 

eighth grade, only about one-fourth like learning mathematics (compared 

to nearly half at the fourth grade) and only 14 percent are confident in their 

abilities (compared to one-third).
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subject. In addition, students’ motivation can be affected by their self-confidence 
in learning the subject. TIMSS 2011 included scales about three motivational 
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average) Somewhat Like Learning Mathematics. Looking across countries, 
some of the highest performing countries have the smallest percentages of 
students reporting positive attitudes toward learning mathematics, such as 
Chinese Taipei, Japan, and Korea. The tendency of smaller percentages of 
students in some East Asian countries to report positive attitudes is consistent 
with previous TIMSS assessments. The relatively low percentages of students 
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Students Value Mathematics 
Exhibit 8.3 presents the results for the TIMSS 2011 Students Value Mathematics 
scale, which only was given at the eighth grade. The scale itself addresses six 
different aspects of valuing mathematics: 
 � I think learning mathematics will help me in my daily life;

 � I need mathematics to learn other school subjects;

 � I need to do well in mathematics to get into the university of my choice;

 � I need to do well in mathematics to get the job I want;

 � I would like a job that involves using mathematics; and

 � It is important to do well in mathematics.

Students with a score corresponding to “agreeing a lot” with three 
of the statements and “agreeing a little” with the other three, on average,  
were considered to Value
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Exhibit 8.2: Students Like Learning Mathematics (Continued)

Country

Like Learning 
Mathematics

Somewhat Like 
Learning Mathematics

Do Not Like 
Learning Mathematics Average 

Scale ScorePercent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Ninth Grade Participants

Botswana 47 (1.1) 427 (2.5) 38 (0.8) 376 (2.6) 16 (0.8) 370 (4.3) 11.0 (0.05)
South Africa 41 (0.9) 378 (2.0) 44 (0.7) 339 (2.9) 15 (0.6) 348 (5.3) 10.8 (0.04)
Honduras 23 (1.0) 364 (4.6) 49 (0.9) 332 (4.2) 28 (1.1) 334 (4.8) 10.1 (0.06)

T5r81130

 How much do you agree with these statements about learning mathematics?

Agree Agree Disagree Disagree
a lot a little a little a lot

1) I enjoy learning mathematics  --------------------------- A   A   A   A
2) I wish I did not have to study mathematics*  -------- A   A   A  
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Exhibit 8.4: Students Confident in Mathematics (Continued)

Country
Confident Somewhat Confident Not Confident Average  

Scale ScorePercent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Sixth Grade Participants

Yemen  20 (1.2) 397 (6.2) 59 (1.4) 344 (5.8) 21 (1.3) 322 (7.7) 9.6 (0.05)
Botswana  19 (0.9) 473 (5.1) 52 (1.0) 408 (3.4) 29 (1.0) 410 (5.3) 9.4 (0.04)
Honduras  18 (1.0) 442 (7.5) 61 (1.3) 388 (5.7) 21 (1.0) 389 (6.3) 9.5 (0.04)

               How much do you agree with these statements about mathematics?

Agree Agree Disagree Disagree
a lot a little a little a lot

1) I usually do well in mathematics  --------------------------------  A   A   A   A
2) Mathematics is harder for me than for many 

of my classmates* ---------------------------------------------------  A   A   A   A
3) I am just not good at mathematics* ----------------------------  A   A   A   A
4) I learn things quickly in mathematics  -------------------------  A   A   A   A
5) I am good at working out diffi  cult

mathematics problems  --------------------------------------------  A   A   A   A
6) My teacher tells me I am good at mathematics  ------------  A   A   A   A
7) Mathematics is harder for me than any other subject*  ---  A   A   A   A
      * Reverse coded

T5r41132

Somewhat
Confi dent

Not Confi dentConfi dent

10.6  8.5

Benchmarking Participants

North Carolina, US  42 (1.5) 585 (3.9) 40 (1.2) 544 (4.7) 18 (1.3) 508 (4.7) 10.3 (0.07)
Abu Dhabi, UAE  41 (1.6) 452 (4.6) 46 (1.4) 398 (5.0) 13 (0.8) 385 (8.4) 10.4 (0.06)
Florida, US  41 (1.3) 578 (3.5) 38 (1.0) 533 (3.4) 21 (1.0) 507 (3.7) 10.3 (0.06)
Dubai, UAE  41 (1.0) 500 (2.4) 45 (0.8) 454 (2.4) 15 (0.7) 442 (3.7) 10.4 (0.04)
Quebec, Canada  37 (1.0) 562 (2.5) 44 (1.1) 527 (2.9) 19 (1.0) 490 (3.7) 10.1 (0.05)
Alberta, Canada  35 (1.1) 537 (2.8) 44 (1.0) 501 (2.7) 21 (0.9) 468 (3.8) 10.0 (0.05)
Ontario, Canada  33 (1.0) 558 (3.5) 46 (0.9) 510 (3.2) 21 (0.9) 475 (3.0) 10.0 (0.05)

Exhibit 8.4: Students Confident in Mathematics (Continued)

SO
U

RC
E:

  I
EA

’s 
Tr

en
ds

 in
 In

te
rn

at
io

na
l M

at
he

m
at

ic
s 

an
d 

Sc
ie

nc
e 

St
ud

y 
– 

TI
M

SS
 2

01
1









	 CLASSROOM	INSTRUCTION	
	 CHAPTER	8	 341

Instructional	Time	

Instructional Time Spent on Mathematics
It is difficult to examine the effect of instructional time on student achievement, 
because a wide variety of factors influence the productivity of instruction 
hours—most importantly, the quality of the curriculum and instructional 
approaches (and all of the variables influencing them). In addition, the 
relationship between instructional time and student achievement is highly 
dependent on the effectiveness of the educational system. If an education system 
essentially is ineffective, increasing the amount of instruction time will have 
diminishing returns. Also, most countries set levels of instructional time across 
their systems as a matter of policy, so that any variation is unintended and rarely 
related to achievement. 

Despite the difficulties in studying its effects, instructional time remains a 
crucial resource in considering students’ opportunity to learn. If everything else 
about schooling was equal and of high quality, more instructional time should 
result in increased student learning. For example, a recent study published by 
the London School of Economics used data from PISA 2006 and from 10- and 
13-year-olds in Israel to compare achievement estimates for the same students 
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Exhibit 8.6: Instructional Time Spent on Mathematics (Continued)

Country
Total Instructional  
Hours per Year

                     Hours per Year for Mathematics Instruction

Sixth Grade Participants

Honduras  1024 (16.9) r 206 (7.2)
Botswana s 1143 (23.2) s 153 (5.8)
Yemen r 831 (14.4) r 123 (4.7)

P3r01403

Total Instructional
Hours per Year

Principal Reports of
School Days per Year

Principal Reports of
Instructional Hours per Day

Hours per Year
for Mathematics
Instruction

Teacher Reports of 
Weekly Mathematics
Instructional Hours Principal Reports of

School Days per YearPrincipal Reports of 
School Days per Week

= X

=
X
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Exhibit 8.7: Instructional Time Spent on Mathematics (Continued)

Country
Total Instructional  
Hours per Year

                     Hours per Year for Mathematics Instruction

Ninth Grade Participants

South Africa r 1193 (11.3) r 182 (6.7)
Honduras r 1152 (27.1) r 160 (5.7)
Botswana r 1114 (20.1) r 145 (3.9)

Benchmarking Participants

North Carolina, US  1159 (16.0) s 185 (9.7)
Ontario, Canada r 971 (7.5) r 181 (3.9)
Colorado, US  1148 (17.0) r 173 (8.6)
California, US r 1040 (15.2) s 172 (8.0)
Alabama, US r 1135 (16.0) s 166 (8.9)
Abu Dhabi, UAE r 1045 (16.6) r 158 (5.8)
Alberta, Canada  1031 (10.0)  156 (4.2)
Dubai, UAE r 1022 (1.5) r 155 (3.6)
Massachusetts, US  1087 (13.6) r 154 (5.4)
Indiana, US r 1133 (14.9) s 149 (6.9)
Quebec, Canada  913 (3.3)  147 (4.1)
Florida, US r 1119 (17.0) s 144 (7.4)
Connecticut, US  1071 (19.3) r 144 (4.4)
Minnesota, US  1043 (14.8) r 142 (7.5)

0 40 80 120 160 200 240 280 320

Exhibit 8.7:  Instructional Time Spent on Mathematics (Continued)
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reported that the students had been taught each of the topics, averaged across 
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Exhibit 8.8:  Percentage of Students Taught the TIMSS Mathematics Topics*
(Continued)

Country
All Mathematics  
(18 Topics)

Number  
(8 Topics)

Geometric Shapes  
and Measures  
(7 Topics)

Data Display  
(3 Topics)

Sixth Grade Participants

Botswana r 96 (0.8) r 98 (0.5) r 94 (1.4) r 96 (1.5)
Honduras  75 (1.8)  93 (1.1)  64 (2.8)  50 (4.0)
Yemen  73 (1.4)  91 (1.1)  57 (2.0)  63 (4.0)

Benchmarking Participants

Alberta, Canada r 64 (1.7) r 75 (1.8) r 44 (2.6) r 81 (2.8)
Ontario, Canada  78 (1.1)  72 (1.5)  77 (1.5)  98 (0.8)
Quebec, Canada  82 (1.0)  83 (1.1)  81 (1.3)  81 (3.0)
Abu Dhabi, UAE  71 (1.9)  77 (1.8)  59 (2.8)  81 (2.9)
Dubai, UAE r 74 (0.9) r 82 (1.0) r 60 (1.3) r 85 (1.8)
Florida, US s 89 (1.0) s 90 (1.0) s 88 (1.4) s 87 (3.5)
North Carolina, US  91 (1.2)  97 (0.8)  81 (2.7)  96 (2.2)

A. Number
1) Concepts of whole numbers, including place value and ordering
2) Adding, subtracting, multiplying, and/or dividing with whole numbers 
3) Concepts of fractions
4) Adding and subtracting with fractions
5) Concepts of decimals, including place value and ordering
6) Adding and subtracting with decimals
7) Number sentences
8) Number patterns
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Collaborate to Improve Teaching
Part of creating a school learning environment focused on academic success 
involves a staff that collaborates on curricular activities. For example, a study 
including a comprehensive theoretical review and a meta-analysis of studies 
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               How often do you have the following types of interactions with other teachers? 

Daily or  1–3 times 2 or 3 times Never or
almost daily per week per month almost never

1) Discuss how to teach a particular topic -------------------  A   A   A   A
2) Collaborate in planning and preparing instructional 

materials  ----------------------------------------------------------  A   A   A   A
3) Share what I have learned about my 

teaching experiences ------------------------------------------  A   A   A   A
4) Visit another classroom to learn more 

about teaching---------------------------------------------------  A   A   A   A
5) Work together to try out new ideas  -----------------------  A   A   A   A

T5r41195

Collaborative Somewhat 
Collaborative

Very
Collaborative

11.0  7.3

Exhibit 8.12: Collaborate to Improve Teaching (Continued)

Country
Very Collaborative Collaborative Somewhat Collaborative Average 

Scale ScorePercent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement
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               How often do you have the following types of interactions with other teachers? 

Daily or  1–3 times 2 or 3 times Never or
almost daily per week per month almost never

1) Discuss how to teach a particular topic -------------------  A   A   A   A
2) Collaborate in planning and preparing instructional 

materials  ----------------------------------------------------------  A   A   A   A
3) Share what I have learned about my 

teaching experiences ------------------------------------------  A   A   A   A
4) Visit another classroom to learn more 

about teaching---------------------------------------------------  A   A   A   A
5) Work together to try out new ideas  -----------------------  A   A   A   A

T5r81195

Collaborative Somewhat 
Collaborative

Very
Collaborative

11.4  7.5
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About Half 
the Lessons

Some LessonsMost
Lessons

               How often do you do the following in teaching this class? 

Every or almost About half Some Never
every lesson the lessons lessons

1) Summarize what students should have learned 
from the lesson  --------------------------------------------------  A   A   A   A

2) Relate the lesson to students’ daily lives  -----------------  A   A   A   A
3) Use questioning to elicit reasons and explanations  ---  A   A   A   A
4) Encourage all students to improve their 

performance  -----------------------------------------------------  A   A   A   A
5) Praise students for good eff ort  -----------------------------  A   A   A   A
6) Bring interesting materials to class  ------------------------  A   A   A   A

T5r41194

 9.1  6.0

Exhibit 8.14:  Instruction to Engage Students in Learning (Continued)

Country
Most Lessons About Half the Lessons Some Lessons Average  

Scale Score
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and benchmarking participants, students often had somewhat higher average 
mathematics achievement if their teachers used engaging instruction in Most 
Lessons rather than About Half the Lessons. 

Exhibits 8.17 and 8.18 present the results for the TIMSS 2011 Engaged 
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deprivation was somewhat less than that related to lack of nutrition, but the 
fourth grade students suffering from some amount of sleep deprivation did 
have lower average mathematics achievement than their more alert counterparts 
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Exhibit 8.22:  Instruction Limited by Students Suffering from
Lack of Nutrition or Sleep (Continued)

Country
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Exhibit 8.23: Instruction Limited by Disruptive or Uninterested Students (Continued)

Country

Students in Classrooms Where Teachers Report Instruction Is 
Limited by Disruptive Students

Students in Classrooms Where Teachers Report Instruction Is 
Limited by Uninterested Students 

Some or Not At All A Lot Some or Not At All A Lot

Percent  
of Students

Average 
Achievement

Percent 
of Students

Average 
Achievement

Percent  
of Students

Average 
Achievement

Percent 
 of Students

Average 
Achievement
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Benchmarking Participants

Alberta, Canada85 (3.0) 507 (2.8) 15 (3.0) 491 (5.5)91 (2.5) 507 (2.7)9(2.5) 487 (6.8)Ontario, Canada90 (2.5) 515 (2.7) 10 (2.5) 494 (6.7)90 (2.2) 514 (2.6) 10 (2.2) 508 (9.0)Quebec, Canada75 (3.2) 539 (3.1) 25 (3.2) 515 (4.5)79 (3.2) 538 (2.8) 21 (3.2) 514 (4.4)Abu Dhabi, .05A.0489 (2.7) 452 (4.0) 11 (2.7) 428 (14.3)82 (3.7) 453 (4.1) 18 (3.7) 435 (12.1)Dubai, .05A.0493 (1.4) 481 (2.8)7(1.4) 424 (19.5)92 (1.2) 482 (2.7)8(1.2) 417 (9.1)Alabama, .05Sr79 (4.2) 478 (8.8) 21 (4.2) 424 (9.6)r70 (5.4) 474 (11.0) 30 (5.4) 450 (8.8)California, .05Ss84 (3.7) 501 (�)
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Teacher Instructional Activities in Mathematics Class 
There are a myriad of instructional approaches that can be used in teaching 
mathematics. However, effective instructional approaches often involve helping 
students improve their problem solving skills (a goal highlighted by the US 
National Council for Teachers of Mathematics (NCTM)). Also, collaborative 
problem solving activities have been found to be beneficial from several 
perspectives. For example, students in groups can discuss the merits of different 
proposed solutions and learn multiple strategies. Also, because they can help 
each other, students in groups can often handle challenging situations beyond 
the capabilities of individuals.

Exhibit 8.27 presents teachers’ reports at the fourth grade about how much 
they use several common instructional approaches for teaching mathematics. 
The exhibit provides the percentage of fourth grade students asked to do the 
activity in “Every or Almost Every Lesson.” Internationally, on average, the 
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Exhibit 8.27: Teacher Instructional Activities in Mathematics Class (Continued)  

Country

Percent of Students Doing the Following Activities Every or Almost Every Lesson

Work Problems 
(Individually or with  
Peers) with Teacher 

Guidance

Work Problems Together  
in the Whole Class with 
Direct Teacher Guidance

Work Problems 
(Individually or with  
Peers) While Teacher 

Occupied by Other Tasks

Memorize Rules, 
Procedures, and Facts

Explain Their Answers

Sixth Grade Participants

Botswana  68 (4.2)  64 (3.7)  37 (4.2)  59 (4.8) r 71 (4.5)
Honduras  61 (4.7)  58 (4.5)  35 (4.8)  59 (4.5)  77 (4.3)
Yemen  30 (4.0)  44 (4.1)  7 (2.2)  66 (4.1)  45 (4.3)

Benchmarking Participants

Alberta, Canada r 49 (4.7) r 39 (4.7) r 14 (3.4) r 4 (1.5) r 60 (4.8)
Ontario, Canada  47 (3.5)  43 (3.5)  14 (2.7)  8 (1.9)  62 (3.7)
Quebec, Canada  37 (4.7)  35 (4.9)  14 (3.1)  29 (3.9)  49 (4.5)
Abu Dhabi, UAE  58 (4.2)  40 (4.4)  13 (2.8)  45 (4.7)  80 (3.2)
Dubai, UAE  61 (2.6) r 52 (3.0) r 18 (3.3)  52 (2.8) r 83 (2.4)
Florida, US s 78 (4.9) r 85 (3.9) r 31 (4.9) r 35 (4.3) r 83 (3.6)
North Carolina, US  80 (3.8)  77 (5.1)  23 (5.5)  27 (5.3)  94 (2.6)
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Exhibit 8.28: Teacher Instructional Activities in Mathematics Class (Continued)

Country

Percent of Students Doing the Following Activities Every or Almost Every Lesson

Work Problems 
(Individually or with 
Peers) with Teacher 

Guidance

Work Problems 
Together in the  
Whole Class with 
Direct Teacher 
(Individually or with 
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the eighth grade students reported doing as much as 3 hours of mathematics 
homework per week. In fact, almost half (48%) reported doing 45 minutes or less 
of weekly mathematics homework. Thirty-eight percent reported doing more 
than 45 minutes but less than 3 hours, and these students had the highest average 
mathematics achievement. The ninth grade and benchmarking participants 
had comparably smaller percentages of students reporting 3 hours or more of 
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Exhibit 8.29: Computer Activities During Mathematics LessonsReported by TeachersCountry

Computers Available for Mathematics Lessons
Percent of Students Whose Teachers  

Have Them Use Computers At Least MonthlyPercent  
of Students

Average  
AchievementYes Yes ƒo

To Explore 
Mathematics Principles and Concepts

To Look Up Ideas  
and Information

To Practice Skills  
and ProceduresNew Zealand

 
87 (2.0) 487

(2.9) 481
(6.5) 

73 (2.6) 63 (2.9) 84 (2.4)Netherlandsr83 (3.3) 540
(2.1) 5� 7.5.0Tj
5.134(2.1325)r �.1325)r Ó4.9)r

18[(•)433.5)4(.)]TJ
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991.1590 0 991.159204.9146 633.9227 Tm
(r)Tj
8.5.590 0 895.59224.2179 634.11.7 Tm
(67)Tj
191.5 0 Td
((2.9))Tj
5.139 0 Td3((81)Tj
1939 0 Td
(<2.1))Tj
5.139 0 Td
(/87)Tj
1939 0 Td
(,3.3))Tj
991.1590 0 991.1592 -09146 633.9227 Tm
(r)Tj
8.5.590 0 895.59395.2179 634.11.7 T032�3 (3.3)r Ü3.5)r�3 (3.3)}e-2530 31DN160d 
87 Ü3"1)
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Exhibit 8.29: Computer Activities During Mathematics Lessons (Continued)

Country

Computers Available for Mathematics Lessons
Percent of Students Whose Teachers  

Have Them Use Computers At Least MonthlyPercent  
of Students

Average  
Achievement

Yes Yes No

To Explore 
Mathematics 
Principles and 
Concepts

To Look Up Ideas and 
Information

To Practice Skills and 
Procedures

Sixth Grade Participants

Yemen  12 (3.0) 339 (14.2) 352 (6.0)  4 (1.8)  4 (1.8)  4 (1.8)
Botswana  6 (2.1) 465 (16.6) 416 (4.5) r 3 (1.2)  3 (1.5) r 3 (1.2)
Honduras  4 (1.6) 407 (12.8) 396 (6.4)  2 (1.3)  2 (1.3)  2 (1.3)

Benchmarking Participants
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