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CHAPTER 4

TIMSS Advanced 2015 
Assessment Design

Michael O. Martin, Ina V.S. Mullis, and Pierre Foy

Overview
The TIMSS Advanced 2015 assessment measures trends in student achievement 
in advanced mathematics and physics at the end of secondary schooling 
for students with advanced preparation in these subjects. The assessment 
comprises written tests in advanced mathematics and physics together with 
sets of questionnaires that gather information on the educational and social 
contexts for achievement at the end of secondary schooling. First administered 
in 1995 and again in 2008, TIMSS Advanced 2015 continues this trend line for 
those countries that participated in prior assessments, with each assessment 
linked to the next. Significantly in 2015, and for the first time since 1995, 
TIMSS Advanced will be administered in the same year as the fourth and eighth 
grade TIMSS assessments of mathematics and science; this will enable countries 
participating at all three levels (the fourth grade, the eighth grade, and at the end 
of secondary school) to collect data on student achievement in mathematics and 
science spanning the entire primary and secondary education system.

As described in the advanced mathematics and physics assessment 
frameworks (Chapters 1 and 2, respectively), the TIMSS Adva
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items in advanced mathematics and physics into a set of 12 assessment 
booklets—6 advanced mathematics, and 6 physics booklets—with each 
student completing one booklet only. Each item appears in two booklets, 
providing a mechanism for linking the student responses from the various 
booklets. Booklets are distributed among sampled students so that the groups 
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content domains: algebra, calculus, and geometry. Similarly, in physics there are 
also three content scales, corresponding to three content domains: mechanics 
and thermodynamics, electricity and magnetism, and wave phenomena and 
atomic/nuclear physics. The TIMSS Advanced 2015 Assessment Frameworks 
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A further goal was to ensure that achievement in the advanced mathematics 
and physics content and cognitive domains could be measured reliably. In order 
to enable linking among booklets while keeping the number of booklets to a 
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only students from the advanced mathematics population, only the six advanced 
mathematics booklets are distributed. Similarly, in classes with physics students, 
only the physics booklets are distributed. 

Question Types and Scoring Procedures
Students’ knowledge and understanding of mathematics and science are assessed 
through a range of questions in each subject. As described in the TIMSS 2015 
Item Writing Guidelines (Mullis & Martin, 2013), two question (i.e., item) 
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particularly well-suited for assessing aspects of knowledge and skills that require 
students to explain phenomena or interpret data based on their background 
knowledge and experience.

The scoring guide for each constructed-response item describes the 
essential features of appropriate and complete responses. The guides focus on 
evidence of the type of behavior the item assesses. They describe evidence of 
partially correct and completely correct responses. In addition, sample student 
responses at each level of understanding provide important guidance to those 
who will be rating the students’ responses. In scoring students’ responses to 
constructed-response items, the focus is solely on students’ achievement with 
respect to the topic being assessed, not on their ability to write well. However, 
students need to communicate in a manner that will be clear to those scoring 
their responses.

In addition, scoring guides are designed to enable, for each item, 
identification of the various successful, partially successful, and unsuccessful 
approaches. Diagnosis of common learning difficulties in advanced mathematics 
and physics as evidenced by misconceptions and errors is an important aim of 
the study.

Because constructed-response items constitute an important component of 
the TIMSS Advanced assessment and are an integral part of the measurement 
of trends, it is very important for scoring guides to be implemented consistently 
in all countries and in each data collection year. In order to ensure consistent 
application of the scoring guides for trend items in the 2015 assessment, IEA has 
archived samples of student responses to the TIMSS Advanced 2008 assessments 
from each country; these are used in order to train scorers in 2015 and to 
monitor consistent application for those items appearing in both assessments.

Score Points
In developing the assessment, the aim is to create item blocks that each provide, 
on average, about 15 score points. Item blocks contain a variety of item types, 
including multiple-choice items (1 point each) and constructed-response items 
(1, 2, or more points) that allow for partial as well as full credit. The exact 
number of score points and the exact distribution of question types per block 
varies somewhat.
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Student Questionnaire
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Curriculum Questionnaires
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