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Also playing a key role in achievement item development were the National Research 
Coordinators (NRCs) designated by their countries to be responsible for the complex tasks involved 
in implementing TIMSS in their countries. The TIMSS & PIRLS International Study Center worked 
with the NRCs and experts from the countries to develop the new test items including the scoring 
guides for constructed response items. The NRCs also reviewed the items prior to the field test 
and helped select the items for the assessment after the field test. 

The TIMSS & PIRLS International Study Center prepares an international version of all 
the TIMSS assessment items in English. Subsequently, the items are translated by participating 
countries into their languages of instruction with the goal of creating high quality translations 
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Updating the Mathematics and Science Assessment 
Frameworks for TIMSS 2015
Updating each TIMSS assessment for 2015 began with reviewing and modifying the assessment 
frameworks that specify the content to be assessed. The first two chapters of the TIMSS 2015 
Assessment Frameworks, respectively, describe the mathematics and science frameworks in detail.

The basic structure of the TIMSS mathematics and TIMSS science assessment frameworks 
is based on two dimensions: content and cognitive. The content domains for mathematics at the 
fourth grade are number, geometric shapes and measures, and data display. The modified content 
domains for Numeracy are whole numbers, fractions and decimals, and shapes and measures. At 
the eighth grade, the mathematics content domains are number, algebra, geometry, and data and 
chance. For science, the content domains at the fourth grade are life science, physical science, and 
earth science; at the eighth grade, they are biology, chemistry, physics, and earth science.

Separately for the fourth and eighth grades, the TIMSS mathematics and science frameworks 
specify several topic areas within each content domain. For example, the algebra content domain 
contains three topic areas: expressions and operations, equations and inequalities, and relationships 
and functions. The cognitive domains are the same for mathematics and science: knowing, 

http://timssandpirls.bc.edu/timss2015/frameworks.html
http://timssandpirls.bc.edu/timss2015/frameworks.html
http://timssandpirls.bc.edu/timss2011/encyclopedia-timss.html


	 CHAPTER 1:  
	 DEVELOPING THE TIMSS 2015 ACHIEVEMENT ITEMS
	 METHODS AND PROCEDURES IN TIMSS 2015	 1.6

Exhibit 1.2:	 TIMSS 2015 Development Schedule for Achievement Items

Date(s) Group and Activity

July – December 2012
TIMSS & PIRLS International Study Center conducted content analysis of the 
curricular topics described in the TIMSS 2011 Encyclopedia

October 2012
Task Force proposed updates for the 2015 Assessment Frameworks, 
incorporating results from the content analysis (Boston, USA) 

January 2013
TIMSS & PIRLS International Study Center compiled proposed updates 
to Assessment Frameworks in preparation for the 1st National Research 
Coordinator (NRC) meeting

February 2013
NRCs reviewed proposed updates to Assessment Frameworks at 1
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Date(s) Group and Activity

February 2014
Science and Mathematics Task Forces modified scoring guides for constructed 
response items based on student responses and developed scoring training 
materials for 4th NRC meeting (Boston, USA)

March – April 2014 Countries conducted TIMSS 2015 field test

March 2014
NRCs received scoring training for TIMSS 2015 constructed response field test 
items at 4th NRC meeting (Sydney, Australia)

April – May 2014 Countries submitted field test achievement data for analysis and review

June 2014 Science and Mathematics Task Forces reviewed field test item statistics

June – July 2014
TIMSS & PIRLS International Study center assembled proposed item blocks in 
preparation for the 3rd SMIRC meeting

July 2014
SMIRC reviewed proposed item blocks in conjunction with field test results at 
3rd SMIRC meeting (Sofia, Bulgaria)

August 2014
NRCs reviewed and approved item blocks for TIMSS 2015 data collection at 5th 
NRC meeting

August 2014
TIMSS & PIRLS International Study Center distributed TIMSS 2015 data 
collection achievement booklets to NRCs

October – December 2014 Southern Hemisphere countries conducted TIMSS 2015 data collection

October 2014
TIMSS & PIRLS International Study Center updated and prepared materials for 
TIMSS 2015 constructed response item scoring training

November 2014
NRCs from Southern Hemisphere countries received scoring training for 
constructed response items (Wellington, New Zealand)

November 2014
TIMSS & PIRLS International Study Center finalized scoring guides and training 
materials for constructed response items and distributed them to NRCs

March 2015
NRCs from Northern Hemisphere countries received scoring training for 
constructed response items at 6th NRC meeting (Prague, Czech Republic)

March – June 2015 Northern Hemisphere countries conducted TIMSS 2015 data collection

Writing and Reviewing the TIMSS 2015 Field Test Items and 
Scoring Guides
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of weight assigned to a particular area (for example, geometric measurement) in the TIMSS 2015 
Assessment Frameworks, and the number of topics in that area (two, for example), as well as how 

http://timssandpirls.bc.edu/timss2015/frameworks.html
http://timssandpirls.bc.edu/timss2015/frameworks.html
http://timssandpirls.bc.edu/publications/timss/T15_item_writing_guidelines.pdf
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Exhibit 1.4:	 Overview of the TIMSS 2015 Field Test

Fourth Grade Numeracy Eighth Grade

Items

Mathematics 147 151 182

Science 140 172

Total 287 151 354

Responses per Item (approx.) 200 200 200

Participants

Countries 43 7 39

Benchmarking Entities 5 0 4

Students 54,679 4,522 51,994

Teachers 3,772 296 6,097

Schools 1,469 164 1,142

Exhibit 1.5:	  
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Exhibit 1.6:	 TIMSS 2015 Number of Field Test Items by Cognitive Domain and Item Format – 
Fourth Grade

Cognitive Domain

Number of 
Multiple-
Choice 
Items

Number of 
Constructed 
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Exhibit 1.9:	 Pilot Test Student Responses for Field Test Scoring 
Training Materials Development

Fourth Grade Eighth Grade

Items

Mathematics 24 24

Science 49 76

Total 73 100

Responses per Item (approx.) 180 160

Participants

Countries
Canada, Ireland, 

Singapore
Canada, Ireland, 

Singapore

Number of Students (approx.) 360 320

Additionally, the United States arranged for cognitive labs in Washington, D.C. and California. 
Each TIMSS constructed response item was presented to approximately five students, who were 
observed and prompted to answer questions about the clarity, difficulty, and familiarity of the item 
content and format. The TIMSS & PIRLS International Study Center received the cognitive lab 
reports in February 2014. Exhibit 1.10 provides the number of items included in the cognitive labs 
and the number of student responses collected.

Exhibit 1.10:	Cognitive Lab Student Responses

Fourth Grade Eighth Grade

Mathematics Items 20 20

Science Items 20 20
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for the score given to each example paper. After the country representatives scored the practice 
papers, any inconsistencies in scoring were discussed, and, as necessary, the field test guides were 
clarified and sometimes categories were revised.

Finalizing the TIMSS 2015 Achievement Items
Subsequent to the field test, the TIMSS & PIRLS International Study Center analyzed the TIMSS 
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Distribution of TIMSS 2015 Items by Content and  
Cognitive Domains 
Exhibits 1.11 through 1.14 present the number of trend and newly developed items as well as the 
number of score points in the TIMSS 2015 mathematics and science assessments. The number of 
items represents the number of distinct questions in the assessment, while the number of score 
points represents the complexity and weight given to each item.

http://timssandpirls.bc.edu/timss2015/downloads/T15_FW_Chap4.pdf


http://timssandpirls.bc.edu/timss2015/downloads/T15_FW_Chap4.pdf
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Exhibit 1.14:	TIMSS 2015 Achievement Items by Cognitive Domain – Eighth Grade

Cognitive 
Domain

Number 
of Trend 
Items in 
TIMSS 
2015

Percentage 
of Trend 

Score 
Points

Number 
of New 
Items in 
TIMSS 
2015

Percentage 
of New 
Score 
Points

Total 
Items

Achieved 
Percentage 

of Score 
Points

Target 
Percentage 

of Score 
Points

Mathematics Items

Knowing 45 (46) 34% 24 (24) 25% 69 (70) 31% 35%

http://timssandpirls.bc.edu/timss2015/frameworks.html
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Exhibit 1.15:	TIMSS 2015 Achievement Items by Content Domain and Item Format –  
Fourth Grade

Content Domain

http://timssandpirls.bc.edu/timss2015/downloads/T15_FW_Chap4.pdf
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Exhibit 1.16:	TIMSS 2015 Achievement Items by Cognitive Domain and Item Format –  
Fourth Grade

Cognitive Domain

Multiple-Choice Items
Constructed 

Response Items
Total 
Items

Percentage 
of Score 
Points

Four 
Response 
Options

Compound 1 Point 2 Points

Mathematics Items

Knowing 35 (35) 2 (2) 26 (26) 1 (2) 64 (65) 36%

Applying 36 (36)   28 (28) 8 (16) 72 (80) 44%

Reasoning 16 (16)   13 (13) 4 (8)

http://timssandpirls.bc.edu/timss2015/downloads/T15_FW_Chap4.pdf
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Exhibit 1.19:	TIMSS 2015 Scoring Training Participation

Participants
Southern 

Hemisphere
Northern 

Hemisphere

Number of Countries 8 58

Number of Benchmarking Entities 1 5

Number of Country Representatives 32 152

The Process Following Instrument Development
In general, after the participating countries received the international version of the assessment 
instruments, they began the process of translation and cultural adaptation (some adaptation to local 
usage typically is necessary even in English-speaking countries) and production of the materials 
for printing. At the same time, countries made final arrangements for data collection, including 
the host of activities necessary to obtain school participation, implement test administration, and 
score the responses to the tests and questionnaires (see following chapters).


