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Abstract 

The main objective of this thesis was to explore issues related to student achievement 
motivation in the Swedish TIMSS 2003 (Trend in International Mathematics and 
Science Study) context. The thesis comprises of five empirical papers and a summary. 
The expectancy-value theory of achievement motivation was used as the general 
theoretical framework in all empirical papers, and all papers are concerned with 
construct validation in one form or another. Aspects of student achievement motivation 
were measured on a task-specific level (motivation to do well on the TIMSS test) and 
on a domain-specific level (self-concept in and valuing of mathematics and science) and 
regressed on test performance. 

The first paper reports the development and validation of scores from an instrument 
measuring aspects related to student test-taking motivation. It was shown that a number 
of items in the instrument could be interpreted as a measure of test-taking motivation, 
and that the test-taking motivation construct was distinct from other related constructs. 
The second paper related the Swedish students’ ratings of mathematics test-taking 
motivation to mathematics performance in TIMSS 2003. The students in the sample 
on average reported that they were well motivated to do their best on the TIMSS 
mathematics test and their ratings of test-taking motivation were positively but rather 
weakly related to achievement. In the third and the fourth papers, the internal structure 
and relation to performance of the mathematics and science self-concept and task value 
scales used in TIMSS internationally was investigated for the Swedish TIMSS 2003 
sample. For mathematics, it was shown that the internationally derived scales were 
suitable also for the Swedish sample. It was further shown that ratings of self-concept 
were rather strongly related to mathematics achievement while ratings of mathematics 
value were basically unrelated to mathematics achievement. For the science subjects, the 
internal structure of the scales was less simple, and ratings of self-concept and valuing of 
science were not very strongly related to science achievement. The study presented in 
the fifth paper used interviews and an open-ended questionnaire item to further 
investigate student test-taking motivation and perceptions of the TIMSS test. The 
results mainly corroborated the results from study II. 

In the introductory part of the thesis, the empirical studies are summarized, 
contextualized, and discussed. The discussion relates obtained results to theoretical 
assumptions, applied implications, and to issues of validity in the TIMSS context. 

 
Keywords: test-taking motivation; TIMSS 2003; validity; construct validation; 
measurement; expectancy-value theory; self-concept; task value; factor analysis; eighth-
grade students 
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1. Introduction 

Student motivation is a core issue in educational settings as achievement 
motivation is assumed to interact with achievement behavior in important ways 
(Pintrich & Schunk, 2002; Wigfield & Eccles, 2002). It is often claimed that a 
well motivated student performs better in achievement situations, has higher 
educational aspirations, expend more effort in learning new tasks, and persists 
longer at difficult tasks compared to a poorly motivated student (Pintrich & 
Schunk, 2002). In low-stakes testing situations a common assumption is that 
some students may lack situation-specific motivation to do their best on the test 
and that the results therefore can be an underestimation of student knowledge 
(Baumert & Demmrich, 2001). 

But what is this invisible construct “motivation”? How could it be 
conceptualized and operationalized, measured and interpreted? How are 
motivational beliefs handled in large-scale, international studies like TIMSS 
2003? Are students in fact not motivated to do their best on low-stakes tests 
and how do domain-specific and situation-specific aspects of motivation 
associate with test performance? And what difference does it make? Questions 
like these were the impetus to the research presented in this thesis. 

On a general level, this thesis is about the measurement of latent constructs 
like motivational beliefs and about the quality of this measurement. More 
specifically, the empirical papers investigate the structure and relation to 
performance of situation-specific achievement motivation (test-taking 
motivation) and domain-specific achievement motivation, respectively. 

All empirical papers attached to this thesis are concerned with construct 
validation in one form or another. The terms reliability and validity are often 
used in discussions of measurement quality. The view taken in this thesis is that 
validity is the overarching quality indicator (see Messick, 1989; Nyström, 2004; 
Wainer & Braun, 1988; Wikström, 2005; Wolming, 2001; Wolming, 1998). 
Reliability obviously also is a desirable feature in most measurement settings, 
but it is subordinated to validity, and perhaps even just a part of an all-inclusive 
validity concept (Nyström, 2004). Validity has been defined by Samuel Messick 
as “an integrative evaluative judgment of the degree to which empirical evidence 
and theoretical rationales support the adequacy and appropriateness of inferences 
and actions based on test scores and other modes of assessment” (Messick, 1989, 
p. 13) and this perspective on validity is adopted in the present thesis. 
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Having defined validity, a few other definitions might be in place. That the 
thesis is said to be about the measurement of latent constructs perhaps needs 
some clarification of terms. First, the term construct or latent construct refers to a 
theoretical, intangible quality or trait in which individuals differ (Messick, 
1995) and is an abstract variable that is derived from theory or observation 
(Benson, 1998). Second, the term measurement is here broadly understood as 
the process of systematically assessing a trait, state, or quality, a process that 
involves both theoretical and empirical considerations. The terms measurement 
and assessment are similar in content and are often used interchangeably. Although 
I conceive of the term “measurement” as a more systematic and structured form of 
assessment, I too will use these terms interchangeably in the following. 

Ideally, a measurement is not just a single administration of a test, or a 
single analysis of a test result, but a process, in which each step should be well 
thought-through and evaluated. In this thesis, the constructs measured are 
related to student achievement motivation. Motivation in turn is a 
psychological concept with no single, universally-accepted definition. Pintrich 
and Schunk (2002) define motivation as “the process whereby goal-directed 
activity is instigated and sustained” (p. 5), a general definition in line with most 
contemporary perspectives on motivation. This definition implies that 
motivation is a process rather than a product, that motivation involves goals, 
and that motivation is related to activity, an activity that is instigated and 
sustained. Further, the motivational processes are not possible to observe 
directly, but are inferred from verbalizations or overt behavior. Thus, is might 
not be possible to directly measure “the process whereby goal-directed activity is 
instigated and sustained”, but rather aspects related to this process. This makes 
the role of theory all the more important to make the valid measurement of 
motivational constructs possible (Messick, 1995). 

In my thesis, I have used the expectancy-value theory of achievement 
motivation as the general theoretical framework. In my empirical studies, I have 
used ratings of self-concept and valuing of the school subjects as indicators of 
expectancies and values on a domain-specific level, and ratings of self-efficacy 
and valuing of the TIMSS test as indicators of expectancies and values on a 
situation-specific level. 

The empirical contribution of this thesis emanates from a large comparative 
study, TIMSS 2003 (Trends in International Mathematics and Science Study). 
Data used in the empirical studies is either drawn from the Swedish database 
for TIMSS 2003 (mainly papers III and ΙV) or collected in connection with the 
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study in Sweden (papers Ι, II and V). Swedish eighth-grade students were used 
as the study sample in all studies. 

Disposition of the Thesis 

The thesis consists of a summary and five empirical papers. After this 
introductory chapter, the thesis’ contextual as well as theoretical framework will 
be addressed. Chapter 2 presents the contextual framework and also the 
empirical base for the five papers, TIMSS 2003. In chapter 3, the motivational 
framework guiding the research, the expectancy-value theory of achievement 
motivation, is introduced. Chapter 4 addresses the concept of test-taking 
motivation, together with previous research in this area. Having presented the 
two cornerstones for validation; the theoretical and the empirical base, the 
overarching measurement theory, validity theory, is presented in chapter 5. 
Chapter 6 contains a summary of the methodological choices made in the 
empirical studies. With these contextual, theoretical and methodological 
considerations as a background, the five papers are summarized in chapter 7. 
The last chapter (chapter 8) in this part of the thesis discusses the main findings 
of the thesis, and theoretical as well as applied implications are elaborated upon. 
Then, the papers follow in numerical order. 

2. TIMSS 2003 

The empirical data used in the five articles (papers Ι–V) was collected in 
connection with TIMSS 2003 (Trends in International Mathematics and Science 
Study), a multinational comparative study where student achievement in 
mathematics and science, as well as their contexts for learning and their 
motivation for learning in the different school subjects, is measured. TIMSS is 
organized by the International Association for the Evaluation of Educational 
Achievement (IEA), an international cooperative of national research institutions 
and government agencies that has conducted international student literacy 
studies since the 1960s. TIMSS 2003 was the third in a cycle of assessments, 
conducted every four years (see Mullis, Martin, Gonzales, & Chrostowski, 2004). 
Fifty countries participated in TIMSS 2003. Sweden was one of those and the 
empirical studies attached to this thesis use Swedish data only. 
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Swedish Achievement Results in TIMSS 2003 

Sweden participated in TIMSS 2003 with about 4,200 eighth-grade students from 
160 different schools. Sweden also participated with sixth-, seventh, - and eighth-
grade students in TIMSS 1995, which enables trend studies (see Skolverket, 
2004). In short, the Swedish results in TIMSS 2003 were rather discouraging, 
especially the results in mathematics. Compared to a group of 20 relevant 
countries (mainly OECD and EU members, see Skolverket, 2004), the Swedish 
students on average scored significantly below the average mathematics score for 
these 20 countries. Also, a comparison with the Swedish mathematics results in 
TIMSS 1995 showed a marked decrease in performance over time (see Skolverket, 
2004 for a more detailed discussion of the achievement results). For the science 
part of the study, the Swedish results were less alarming. Compared to the Swedish 
science result in TIMSS 1995, the decrease in average science achievement was not 
as pronounced as in mathematics, and the Swedish students did rather well 
compared to the group of 20 comparable nations (Skolverket, 2004). 

This thesis is not primarily concerned with achievement results, trend 
studies, or issues of comparability as the focus is on motivational beliefs in a 
Swedish TIMSS 2003 context, but a brief discussion on the characteristics and 
assumptions of international comparative studies might nevertheless add to the 
contextual understanding of the research presented in the thesis. 

Comparative Studies – Characteristics and Assumptions 

Large-scale, international comparative assessments of student proficiency in 
various school subjects have been growing in popularity and impact in recent 
decades. The public and political interest in the results from these studies is 
vast, media coverage is often extensive, especially in instances of surprisingly 
positive or negative results, and their impact on national educational systems 
have sometimes been considerable (Bechger, van Schooten, De Glopper, & 
Hox, 1999; Robitaille, Beaton, & Plomp, 2000; Sjøberg, 2005). 

Political imperatives have become strong motivators for international 
comparative studies as a successful educational system is believed to be 
important for a nation’s economic well-being and its competitive strength on a 
global market (Robitaille & Robeck, 1996; Sjøberg, 2005). Results from these 
studies inform policy makers all over the world and studies like TIMSS can 
therefore be regarded as policy research (Messick, 1987; Sjøberg, 2005). Thus, 
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on a political level, studies like TIMSS are rather high-stakes. On the other 
hand, it is often argued that for the participating students, TIMSS is a low-
stakes test in the sense that it does not have any consequences for the individual 
student. It is further argued that the low stakes of the test may affect students’ 
motivation to perform well. This argument inspired the research presented in 
three of the papers attached to this thesis (papers Ι, ΙΙ and V). 

TIMSS represents a very ambitious collaborative project where much effort 
is invested in the study design, sampling procedure, standardization of 
instruments and measurement procedures, complex scaling and analysis of 
achievement data, all to ensure comparability (see Martin, Mullis, & 
Chrostowski, 2004). On the other hand, TIMSS also represents a rather 
traditional measurement practice, where all students complete standardized 
pencil-and-paper tests translated into a variety of languages. The above implies 
two things that are related to theory of science. First, the mathematics and 
science literacy assessed must be common to everyone in the populations tested. 
One basic assumption then is that there actually is something we objectively can 
call knowledge and that this knowledge is structured in approximately the same 
way across countries and cultures. Second, it is assumed that this common 
literacy can be retrieved by using a common procedure across cultures and 
countries, and that outcomes can be validly compared. Related to this 
assumption, it is also assumed that all students in all countries and cultures will 
react similarly to the test battery they are designated to complete. These 
assumptions must be made. Otherwise, comparisons would have no meaning 
and international comparative studies would have no justification. 

Results from studies like TIMSS are often presented in form of league tables 
where participating countries are ranked according to their mean level of 
achievement, and descriptive tables where background variables are summarized 
and reported. The results are mostly taken at face value and not problematized. 
Further, due to their magnitude and scope, large-scale studies like TIMSS are 
often based on very general theoretical frameworks and mostly lack substantive 
theory that can be used in the interpretation of data (Bechger et al, 1999). 

The above validity issues that are related to large-scale, comparative studies 
are issues that the TIMSS administration is well aware of and much care is 
taken to make the tests “equally unfair” for each participating country and to 
make the results as reliable and comparable as possible. Studies of this 
magnitude obviously must make trade-offs between what is desirable and what 
is feasible. Nevertheless, given the impact studies like TIMSS can have on 
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educational systems and the public view of these system, each extended and 
careful examination of the instruments used, the inferences made, and the 
possible consequences of inferences, could be a valuable contribution to the 
discussion of the validity of obtained results (Messick, 1987). The TIMSS 
administration strongly encourages researchers to use TIMSS data for secondary 
and extended analyses. However, many issues still remain unexplored. 

Measures of Achievement Motivation in TIMSS 2003 

TIMSS administers questionnaires to different actors in the school system, 
including school leaders, teachers, and students. In the student background 
questionnaire there are items asking for demographic characteristics, home and 
school environment, learning climate, time spent on homework, and so forth 
(see Skolverket, 2004, for a presentation of variables and results). There are also 
items asking for students’ perceptions of their ability as well as items asking how 
much the students value the school subjects assessed in TIMSS. In TIMSS 
internationally, two scales, in this thesis called self-concept and valuing of the 
school subject, are derived from these items through principal components 
analysis (PCA). These variables, domain-specific self-concept and task value, are 
the focus of paper ΙΙΙ and ΙV in this thesis. 

In the TIMSS student background questionnaire there are no items asking for 
how the students perceive the TIMSS test, or how motivated they are to do their 
best on the TIMSS test. However, this issue was explored in connection with the 
TIMSS study in Sweden, and is the focus of paper Ι, ΙΙ and V in this thesis. 

The importance of achievement motivation is acknowledged in the TIMSS 
context (Robitaille & Garden, 1996). Still, the number of items related to 
students’ motivation to learn the school subjects have decreased from the early 
IEA studies to TIMSS 1995 and further to TIMSS 2003. According to 
Robitaille and Garden (1996), this is not due to a lack of interest in these 
constructs and their relation to achievement and other variables, but rather due 
to scarce instrument administration time. Priorities have to be set, and these 
constructs are obviously not prioritized in TIMSS. One reason might be that 
between-country comparisons of motivational beliefs have been problematic. 
For example, while within-country studies have shown that student self-concept 
is positively related to achievement, between-country comparisons have revealed 
this relation as non-significant, or even negative (Shen, 2002; Shen & Pedulla, 
2000; Artelt, 2005). According to Robitaille and Garden (1996), motivational 
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items are especially vulnerable to translations, and even if translations are 
correct, subject names and labels might mean different things to different 
people. Also, national response patterns vary. There seem to be cultural 
differences in how students treat the response scales, where students in some 
countries are reluctant to use the extreme ends of the scales. Also, social 
comparisons and frames of reference might be involved in student ratings of their 
self-concept and valuing of the school subjects (see Skaalvik & Rankin, 1995). 

With this in mind, compared to other relevant countries, the Swedish 
students had a rather positive view of their own ability in mathematics and the 
science subjects, while they at the same time did not put much value on these 
subjects (Skolverket, 2004). Compared to 1995, it seems as if the Swedish 
students have become more confident in their abilities to perform well, while 
they value the school subjects less. 

As motivational beliefs are assumed to be important for present and future 
achievement behavior, the scale structure of the motivational items used in 
TIMSS 2003 (asking for self-concept and valuing of the school subjects) and their 
relationship to theory and achievement seemed worth investigating, especially as 
the theoretical rationale for including these particular items is not made explicit in 
the TIMSS reports. Papers ΙΙΙ and ΙV in this thesis explore these issues. 

3. Achievement Motivation 

Latent Motivational Constructs and the Role of Theory 

Motivation has been defined as “the process whereby goal-directed activity is 
instigated and sustained” (Pintrich & Schunk, 2002, p. 5). A similar definition is 
presented by Phye (1997), who defines motivation as an internal state that 
arouses, directs, and maintains behavior. It is not possible to observe this internal 
state process, but it is instead inferred from verbalizations or overt behavior. 
Because of this invisibility, theory is necessary in the measurement of 
motivational beliefs. Without a theoretical framework, research problems become 
diffuse, operationalizations become problematic, and the validity of interpretation 
of results is very difficult, if not impossible, to support (or refute, for that matter) 
as validation is theory-driven as well as data-driven (Messick, 1995). 

Due to the latency of psychological constructs, the construct motivation can 
be conceptualized in different ways, with different theories focusing on different 
psychological processes. I have chosen the Eccles and Wigfield expectancy-value 
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theory as the theoretical framework to guide me in how best to conceive of 
achievement motivation. This theory seemed highly relevant in relation to the 
content of the motivational items included in the TIMSS student background 
questionnaire and the theory has been extensively validated (Eccles & Wigfield, 
2002; Pintrich & Schunk, 2002; Wigfield & Eccles, 2002), but there are, of 
course, many other possible views. It should also be noted that the constructs 
“self-concept”, “self-efficacy” or “task value” do not equal “motivation”, but 
they are constructs that have been hypothesized to be, and have been 
empirically shown to be, related to motivated achievement behavior (Bong & 
Skaalvik, 2003; Wigfield & Eccles, 2000). 

A Note on Terminology  

In this thesis, student self-concept and valuing of the school subjects are 
perceived as aspects related to student motivation. I have accordingly referred to 
these scales as “motivational” (with the exception of paper Ι where the TIMSS 
terminology was adopted). However, the same scales are in TIMSS collectively 
called “attitudes”. I have chosen to use the term “motivation” to define the 
construct rather than “attitude” as the items in the scales ask for information 
that is usually interpreted within a motivational theoretical framework. 
Attitudes are here interpreted as more affective statements directed towards 
some objective (like/dislike, approve/disapprove), while motivational ratings are 
more cognitive-based evaluations of, in the case of the TIMSS items, ability in a 
school subject and the value attached to learning the school subjects. 

The Expectancy-Value Theory of Achievement Motivation 

With the advent of modern psychology in the late 19th century and a growing 
interest in individual differences (Anastasi & Urbina, 1997) also came an 
interest in explaining the possible factors involved in human motivation. Since 
then, different motivational theories with different explanatory frameworks 
have been proposed. They have stressed inner needs, drives, instincts and 
associations between stimuli, response and reinforcement as the cause of 
motivated behavior (Pintrich & Schunk, 2002). The modern achievement 
motivation paradigm is dominated by cognitive theories, which claim that 
individuals’ thoughts, beliefs, and emotions together influence motivation (see 
Pintrich & Schunk, 2002; Wigfield & Eccles, 2002). Most modern cognitive 
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theories on motivation also incorporate a sociocultural perspective (social 
cognitive theories), where it is acknowledged that the surrounding social 
context interacts with the individual and influences his or her motivational 
beliefs. Contemporary theories of motivation are often overlapping in content 
(Bong, 1996; Wigfield & Eccles, 2002). Some are comprehensive and include 
many motivational aspects (e.g. expectancy-value theory (Eccles & Wigfield, 
2002)), while others are more specific (e.g. self-efficacy theory (Bandura, 
1997)). 

The general theoretical framework that has guided the research in the 
empirical studies attached to this thesis is the social cognitive expectancy-value 
model of achievement motivation. The expectancy-value perspective on 
motivation originates back in the first half of the twentieth century (Atkinson, 
1957; Weiner, 1992). The most widely used expectancy-value model currently, 
and the model adopted in this thesis, comes from the work of Eccles and Wigfield 
and their colleagues (Eccles & Wigfield, 2002; Wigfield, 1994; Wigfield & 
Eccles, 2002). A contemporary version of the model is presented in Figure 1. 
Numerous empirical studies have been performed that support the assumptions 
of this theoretical framework. The theory is comprehensive in order to mirror as 
many as possible of the processes underlying motivated behavior and includes 
many contextual and psychological aspects that have been shown to interact and 
influence achievement choices and achievement behavior. This 
comprehensiveness makes it difficult to apply the entire model in a single study 
but as Bong (1996) has noted, a comprehensive model allows the researcher to 
focus on a smaller part of the model while still not losing sight of the big picture. 
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Figure 1. Eccles, Wigfield, and colleagues’ expectancy-value model of 
achievement motivation. 
 
Although comprehensive, the model has two core components; one expectancy 
component that corresponds to the question “Can I do this task?”, and one 
value component that corresponds to the question “Do I want to do this task 
and why?”. The expectancy component in the model thus refers to the 
individual’s beliefs and judgments about his or her capabilities to do a task and 
succeed at it. The value component in the model refers to the various reasons 
individuals have for engaging in a task or not. 

Can I do this task? The expectancy component is defined in terms of student 
self-concept, future short-term and long-term goals, and expectations for 
success. The component is to be viewed as rather future oriented and thus, 
expectancies for future success would be the most important aspect to measure. 
However, in construct validation studies using empirical data, Eccles and 
Wigfield have consistently found that different expectancy constructs like self-
concept, self-efficacy and expectancy for future success are not differentiated 
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into separated factors although they are theoretically distinct. Individuals do not 
seem to differentiate between self-concept and performance exptectations and 
therefore, based on the current understanding of the model, these two aspects 
are empirically interchangeable and can be treated as one construct. 

In my empirical studies, I have used student ratings of self-concept in 
mathematics and the science subjects (mainly studies ІІІ and ІV) and ratings of 
task-specific self-efficacy beliefs (mainly study І) as indicators of the expectancy 
component in the Wigfield and Eccles model. Issues related to self-concept and 
self-efficacy, respectively, are established research areas in their own right (see 
Bandura, 1997; Marsh & Craven, 1997; Marsh & Shavelson, 1985; Skaalvik & 
Skaalvik, 2004; Bong & Skaalvik, 2003), but the constructs can also be 
incorporated as part of a more comprehensive theoretical model, like the 
expectancy-value model. 

Do I want to do this task and why? In the Eccles and Wigfield model, task 
value is defined in terms of four components. The different value components 
are attainment value (or importance), intrinsic value (or interest), utility value 
(or usefulness), and cost. Attainment value refers to the perceived importance of 
doing well on a task. Intrinsic value can be defined as the enjoyment the 
individual experiences when doing a task, or his or her subjective interest in the 
content of a task. Utility value refers to the perceived usefulness of the task in 
terms of the individual’s future goals. The fourth value component, cost, 
includes the perceived amount of effort required for the task. Confirmatory 
factor analyses have indicated that attainment value, intrinsic value and utility 
value are interrelated but empirically distinct from one another and from the 
expectancy component (Wigfield & Eccles, 2000). The cost component in the 
model is so far less well researched, and it’s relation to the other aspects of value 
is not entirely clear. 

Findings from the expectancy-value research paradigm have shown that 
students’ expectancy beliefs, including self-concept, goals, and expectancy for 
success are strong predictors of actual achievement in terms of performance on 
standardized tests and grades in school subjects like mathematics and english, 
even stronger predictors than are previous grades (Eccles, Wigfield, Flanagan, 
Miller, Reuman, & Yee, 1989; Wigfield & Eccles, 2002). Values have also been 
shown to correlate positively with actual achievement, but when both 
expectancies and values are used to predict achievement, expectancy beliefs are 
significant predictors, and values are not significant predictors. On the other 
hand, in terms of intentions to take future courses and actual enrollment in those 
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courses, value beliefs are better predictors than are expectancy beliefs (see Meece, 
Wigfield, & Eccles, 1990). Findings have been rather consistent, although it can 
be noted that the value component in the model is less well researched than the 
expectancy component in the model (Eccles & Wigfield, 2000). 

The expectancy-value theory of achievement motivation has been applied in a 
large number of studies investigating general and domain-specific achievement 
motivation. However, in this thesis the theory was also applied on a situation-
specific level. 

4. Test-Taking Motivation 

Achievement motivation can be conceptualized and measured on different levels 
of generality. General measures of motivation are often too broad to contribute to 
the knowledge about the structure of motivational constructs and the association 
between achievement motivation and achievement behavior (Bong & Skaalvik, 
2003). The most common type of motivational measure is domain-specific and 
measures achievement motivation for a particular domain (e.g., mathematics, 
science). Papers ΙΙΙ and ΙV in this thesis are concerned with domain-specific 
measures of achievement motivation. However, achievement motivation can also 
be conceptualized and measured on a situation-specific level, i.e., motivation to 
perform well in a given situation, or on a given test. Papers Ι, ΙΙ and V in this 
thesis are concerned with task specific motivation, or as I have called it, test-
taking motivation. 

Each year, an untold number of educational and psychological tests are 
administered to individuals around the world. A positive motivational disposition 
towards the test is often assumed to be a necessary though not sufficient 
condition for a good test performance (Cronbach, 1988; Zeidner, 1993; Wainer, 
1993; Robitaille & Gardner, 1996) and Messick (1988) noted that a poor test 
performance could be interpreted not only in terms of test content and student 
ability, but also in terms of lack of motivation. If different groups of students 
would differ systematically in level of motivation, and if less motivated students 
are disadvantaged in that they score below their actual proficiency level, test-
taking motivation would be a possible source of bias (Zeider, 1993; Wainer, 
1993; Mislevy, 1995; O’Leary, 2002; Baumert & Demmrich, 2001; O’Neil, 
Sugrue, Abedi, Baker, & Golan, 1997; Robitaille & Gardner, 1996) and hence a 
threat to the validity of score interpretation and use (Messick, 1995). 
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However, few scientific inquiries have been able to empirically show the 
structure and relation to performance of test-taking motivation. Knowledge of 
how individuals perceive the tests they are designated to complete, and their 
motivation to do their best on these tests, is scarce (Baumert & Demmrich, 
2001; Nevo & Jäger, 1993), although obtained scores from a test are a function 
not only of the items in the test, but also of the persons responding to the test 
as well as the context of the measurement (Messick, 1995). Despite the scarce 
knowledge about test-takers’ perceptions, lack of motivation has sometimes 
been put forward as an explanation for results that are not as good as expected. 

Test-Taking Motivation and Low-Stakes Tests  

It has been hypothesized that one major reason why students would not be 
motivated to do their best on tests like TIMSS are the low stakes of the test for 
the participating students. Tests that have no personal consequences, i.e., low-
stakes tests, are often assumed to cause a decrease in motivation and 
performance (Wolf & Smith, 1995; Wolf, Smith, & Birnbaum, 1995; Wise & 
DeMars, 2003). TIMSS is, in several aspects, a low-stakes test and the issue of 
test-taking motivation is therefore highly relevant in the TIMSS context. First, 
the result on the TIMSS test has no impact on student grades in mathematics 
or science, which otherwise is a common feature of educational achievement 
tests in many countries. Second, the results on TIMSS are mainly summarized 
at a national level and no individual results are given to the students or the 
schools. Thus, neither the students, their teachers, parents, nor peers will ever 
know the result of an individual student. 

On the other hand, one may argue that the fact that the students represent 
their country in a world-wide comparative study is motivating for the students. 
One may also argue that the low stakes of the test make the students less 
anxious, and that they therefore achieve as well as they would on an ordinary 
test, although they are not maximally motivated. 

Previous Research on Test-Taking Motivation 

A vast amount of research has investigated various aspects of domain-specific 
achievement motivation. The research on situation-specific motivation or test-
taking motivation is anything but vast. Studies are scattered in time and place, 
theoretically and methodologically. However, the expectancy-value theory of 
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achievement motivation has been applied to a number of studies investigating 
test-taking motivation (Wolf, Smith, & Birnbaum, 1995; Wolf & Smith, 1995; 
Baumert & Demmrich, 2001), and was the theoretical framework used in the 
investigation of test-taking motivation in this thesis as well. 

The results from earlier studies actually focusing on test-taking motivation 
have been somewhat inconclusive and in many cases, the link between reported 
level of motivation and actual achievement has been weak. Studies have found, 
contrary to the low-stakes hypothesis, that the students are quite motivated 
even when the test is low-stakes for the students (The Center for Educational 
Testing and Evaluation, 2001), that raising the stakes does not always 
contribute to a corresponding rise in motivation and achievement (Baumert & 
Demmrich, 2001; O’Neil, Abedi, Miyoshi, & Mastergeorge, 2005), and that 
reported level of test-taking motivation is weakly associated with subsequent 
performance (O’Neil et. al., 2005; Zeidner, 1993). On the other hand, other 
studies have found that the stakes of the test indeed has an impact on 
motivation and performance (Chan, Schmitt, DeShon, Clause, & Delbridge, 
1997; Wolf & Smith, 1995; Wolf, Smith, & Birnbaum, 1995). 

In summary, it is not clear from previous empirical studies whether the 
validity of low-stakes tests like TIMSS is threatened by a lack of motivation 
among the participants because a) it is not clear if the participating students are 
lacking motivation at all and b) it is not clear whether rated level of test-taking 
motivation interacts with test performance. Studies Ι, ΙΙ and V in this thesis 
explore these issues. 

5. Validity Theory 

Validity is a central feature in the field of measurement in the behavioral and 
social sciences. It has been for many years but the content and coverage of the 
concept has changed in past decades. Below a traditional and a modern 
conception of validity are summarized. These conceptions are by no means 
mutually exclusive, but differ in focus and scope. The general attitude towards 
validity and validation held in the present thesis is influenced by the writings of 
validity theorists like Lee Cronbach (1971; 1988; Cronbach & Meehl, 1955) 
and Samuel Messick (Messick, 1988; Messick, 1989; Messick 1995), and the 
validation effort in the empirical papers attached to this thesis is illustrated in 
the context of Benson’s (1998) strong program for construct validation. 
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A Traditional Conception of Validity  

Validity as a concept emerged in the beginning of the twentieth century. To begin 
with it was a rather atheoretical and narrow concept, used to describe the 
representativeness of items chosen for a test or the correlation between a test and 
some measure outside the test. Validity was a property of tests and obtained validity 
coefficients were generalized to hold across samples and contexts. Implied in this 
use of the validity concept is a rather operationalist view that validity can be defined 
as the correlation of observed scores on a test with true scores on a criterion (Angoff, 
1988). Traditionally, evidence of validity has been grouped into three distinct 
categories: content validity, criterion-related validity, and construct validity. 

Content validity is about the relevance and representativeness of contents 
included in a measurement instrument. Ideally, items chosen for a test should be a 
representative sample from the universe of all possible items referring to the domain 
of interest. The typical method for evaluating content validity is expert judgment. 

Criterion-related validity has been defined as the association between test 
scores and some criterion or criteria of interest external to the test. The purpose 
of the test is often predictive and the method used for validation is often 
correlation or regression. 

Construct validity as a concept was initially introduced as an alternative to 
the other types of validity in cases where neither content validity nor criterion-
related validity could be applied and/or evaluated. Construct validity as 
originally conceived refers to the extent to which the contents of a measurement 
instrument are able to measure a theoretical construct. 

A Modern Conception of Validity 

Samuel Messick (1988, 1989, 1995) is one of the most prominent modern 
validity theorists and his model of construct validity as an all-inclusive concept 
has been very influential on the discourse about validity. For Messick, a unified 
construct validity framework was necessary not only from a scientific point of 
view but also for the applied use of test scores. 

According to modern conceptions of validity, validity is about the appropria-
teness, meaningfulness, and usefulness of score based inferences (APA, AERA, & 
NCME, 1999). Simply put, validity is about what a test score means (Gregory, 
2004) and validation is the process by which test scores take on meaning (Benson, 
1998). Within the modern validity theory framework, it is thus acknowledged 
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that it is the interpretation and use of test scores, not the test itself that is the 
proper subject of validation (Messick, 1989). This does not mean that the quality 
of the measurement instrument can be overlooked in the validation process. It 
does imply, however, that a sound measurement instrument is a necessary but not 
sufficient condition for the valid interpretation and/or use of test scores. Further, 
in the modern validity framework it is recognized that evaluations of validity are 
dependent on context, culture, scientific paradigm, prevailing values, and so 
forth. Validity is further seen as a matter of degree, validity evidence as always 
incomplete and validation as a continuing process (Benson, 1998;). 

Construct validity, the last validity “type” to be introduced (see Cronbach & 
Meehl, 1955) has taken over as the overarching aspect of validity and modern 
validity theory is basically a theory on construct validity that incorporates all 
other strategies (e.g., content-related, criterion-related, face-validity related) 
traditionally used for validation (Messick, 1995). According to Messick, there 
can be no validity without construct-referenced measurement, as no score 
interpretation is possible without construct-referencing (Angoff, 1988; Messick, 
1988), and most contemporary theorists and researchers agree that there is a 
strong interdependence between theory and practice in the process of validation 
(Moss, 1995). Theory is particularly important when psychological constructs 
are at the focus of the measurement as they themselves are theoretical entities. 
Also, if content-related and criterion-related evidence of score validity are only 
part of the construct validity framework, it follows that theory is necessary in all 
efforts to validate inferences made from test scores, be they content-related, 
criterion-related, or construct-related. 

Two of the major threats to validity are construct underrepresentation and 
construct-irrelevant variance. Construct underrepresentation is present when 
the empirical domain is defined too narrowly, and thereby fails to adequately 
represent the theoretical domain of the construct (Benson, 1998). More simply 
put; the measurement captures only part of the construct one is interested in 
measuring. Construct-irrelevant variance is present when the empirical domain 
contains reliable variance that is unrelated to the construct of interest. That is, 
one unintentionally measures things that are unrelated to the construct of 
interest. Both these sources of error can distort test interpretation and use. 

Messick (1989, 1995) distinguished six aspects of construct validity as 
fundamental for all educational and psychological measurement. These are a 
content aspect, a substantive aspect, a structural aspect, a generalizability aspect, 
an external aspect and a consequential aspect. 
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I. The content aspect of construct validity refers to evidence of content 
relevance, representativeness, and technical quality. Thus, this aspect 
largely corresponds to content validity in the traditional conception 
of validity. 

II. The substantive aspect of construct validity is concerned with 
specification of the theoretical domain of the construct and with 
operational definitions of the construct in terms of observed variables 
(Benson, 1998). 

III. The structural aspect of construct validity involves relating items to 
the construct of interest by determining the extent to which the 
observed variables relate to one another and to the construct. This 
aspect involves traditional methods for evaluating internal 
consistency reliability and construct validity. 

IV. The generalizability aspect refers to the extent to which score 
properties and interpretations generalize across populations, groups, 
settings, and tasks. 

V. The external aspect includes convergent and discriminant evidence 
and evidence of criteria relevance and applied utility, and can be 
linked to traditional methods for investigating construct validity and 
criterion-related validity. 

VI. The consequential aspect includes appraisal of the value implications 
of score interpretation as a basis for action as well as the actual and 
potential consequences of test use. 

A Comment on the Modern Conception of Validity 

According to Messick, the above six aspects are all part of a construct validation, 
and none of the aspects is very useful in isolation. The sixth aspect, the 
consequential aspect, has caused some controversy, and not everyone agrees that 
an appraisal of the actual as well as the potential consequences of test interpreta-
tion and test use is suitable for inclusion as part of the construct validity 
framework (see Kane, 2004; Popham, 1997). As I see it, Messick’s emphasis on 
the consequential basis of test interpretation and test use as part of validity is a 
sound reaction to the thoughtless use and widespread misuse of tests and test 
results throughout history. Messick’s two dimensions of validity: the evidential 
dimension and the consequential dimension (see Messick, 1988; 1989; 1995), 
could further be seen as an effort to merge two different research traditions, one 
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more quantitative, psychometric (the evidential basis), and one more qualita-
tive, interpretative (the consequential basis). It could also be seen as an effort to 
merge two different practices: one scientific, theoretical, and one applied, socio-
political. Messick’s conception of validity makes it clear that validity is not only 
about scientific evidence, but also about arguing for the soundness of the 
interpretation of this evidence. It also makes it clear that the validation process 
has not come to an end when the measurement outcomes have been inter-
preted, which was the case in traditional conceptions of validity. 

In general, I believe that Messick’s model on validity is beneficial to those 
using tests as well as those affected by the consequences of test use, as it 
demands more reflection and a more integrative thinking on the part of the test 
developer and test user than traditional conceptions of validity did. At least I 
believe that this was his intention. It should be noted that Messick’s model of 
validity as a multidimensional concept has sometimes been accused of being 
difficult to understand and, above all, difficult to apply (Kane, 2004). Messick’s 
validity theory is a general theory, and which specific questions are asked in an 
actual validation effort is dependent on the purpose of the measurement. One 
single study cannot usually aspire to a thorough validation. In fact, this would 
be contrary to the modern conception of validation as always incomplete and as 
an ongoing process. The empirical papers attached to this thesis can hardly 
aspire to a complete validation effort. Rather, they are more concerned with 
construct validity as originally conceived as they are explorations into the 
structure and dynamics of psychological constructs. Nevertheless, Messick’s 
holistic view on validity has guided the research, from the formulation of the 
research problems to the interpretation of results. It is hence acknowledged 
that validity judgments are always value judgments, and that the consequences 
of a measurement are closely tied to the appropriateness, meaningfulness, and 
usefulness of score based inferences. In the context of my empirical studies, I 
found Messick’s six validity aspects a suitable framework for discussing aspects 
related to construct validity and construct validation. More specifically, I 
found Jeri Benson’s three-stage process for construct validation illustrative of 
my own validation effort 
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Benson’s Strong Program for Construct Validation Applied to 
the Test-Taking Motivation Construct. 

Jeri Benson, drawing on the work of Loevinger (1957), Cronbach (1971), 
Nunnally (1978), and Messick (1989), has presented a strong program for 
construct validation in which theory and the interplay between theory and 
empirical work plays a significant role (Benson, 1998). In accordance with most 
modern views on validity, her program conceives of construct validation as an 
ongoing and iterative process. Benson highlights three components as crucial to 
the validation of psychological constructs. These are a substantive component 
(which includes components I, II and to some extent component IV in the 
above descriptions of Messick’s six aspects), a structural component (which 
basically corresponds to component III above), and an external component 
(components IV and V above). 

The substantive stage of construct validation is concerned with how the 
construct is defined, theoretically and empirically. According to Benson, all 
constructs are represented by two domains, one theoretical domain, which 
evolves from scientific theory, previous research, and the researcher’s own values 
and observations, and one empirical domain, which operationalizes the 
construct and contains all possible observed variables and the ways in which 
these variables can be measured. Depending on theoretical perspective, 
prevailing values and scientific paradigm, operationalizations will look different. 
The empirical domain is a reflection of the theoretical domain and it follows 
that the empirical domain will be easier to operationalize when the theoretical 
domain is well understood. As concerns the studies of test-taking motivation 
attached to this thesis, the theoretical domain for the test-taking motivation 
construct is not yet well understood or well articulated, and it follows that the 
empirical domain was rather tentatively formulated, drawing on general 
achievement motivation theory, the few previous studies exploring the 
construct, and the researcher’s own hypotheses (see Chapter 6.). As concerns the 
studies of self-concept and valuing of the school subjects attached to this thesis, I 
took already operationalized variables and tried to tie them to a theoretical 
domain post hoc, a less than optimal practice from a validity perspective, but 
necessary as no theoretical domain was specified for these variables. 

Through accumulation of empirical studies, the theoretical domain and its 
reflection, the empirical domain, will be sharpened. Thus, over time, these 
domains will enable arguments about the generalizability of test score meaning. 
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The structural stage of construct validation contains “internal domain“ 
(Benson, 1998, p. 13) studies, whose purpose is to investigate the internal 
structure of the observed variables, and how they covary with the proposed 
structure of the theoretical domain. In this stage, methods traditionally used in 
construct validation such as exploratory and confirmatory factor analysis, 
multitrait-multimethod procedures, item response theory, and/or studies of 
differential item functioning (DIF) are applied. It should be noted that positive 
results obtained at this stage of the validation process are a necessary though not 
sufficient condition for construct validity. Even if obtained results are in line 
with the theoretical assumptions, this does not imply that the interpretation of 
the test scores is valid. For example, in paper I, it was shown that a number of 
items assumed to measure aspects related to test-taking motivation associated 
with one common factor, and this factor was accordingly labeled “Test-taking 
motivation”. However, labeling this variable test-taking motivation might not 
be a valid interpretation of score meaning, but merely a reflection of the 
researcher’s values and his or her wish to measure a construct called test-taking 
motivation. Another researcher might have labeled this variable otherwise. 
Using this variable as a measure of test-taking motivation could then be an 
invalid use of scores that could in turn have unintended consequences for those 
affected by score use. Thus, studies of internal structure and variable names 
cannot be taken as indicators that the variables actually reflect the construct one 
is interested in. To guide the interpretation of what obtained scores actually 
mean and how they could be used, they have to be compared with something. 
The most important stage of construct validation, and the stage where scores 
begin to take on meaning, is therefore the external stage. 

The external stage of construct validation relates the construct of interest to 
other constructs and characteristics. Assumed group differences are investigated 
as are relations with criteria of interest, and evidence of convergent and 
discriminant validity, which are fundamental principles for validation according 
to Messick (1995), is sampled through factor analytic procedures, multitrait-
multimethod procedures, or any other method that can add to the 
understanding of obtained scores. In papers I, II, and V, the test-taking 
motivation construct was related to other related constructs, different methods 
were used to investigate the test-taking motivation construct, and all 
motivational variables were related to achievement variables in TIMSS 2003. 

Further, in the external stage of construct validation, rival hypotheses should 
be specified and tested, and findings at this stage of the validation process can 
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contribute to the interpretation of the generalizability of results. At the external 
stage, where the construct of interest is related to other constructs, it is 
important to note that the validity of the measurement of these constructs also 
has to be evaluated. 

This stage of construct validation may appear rather traditional and 
technical in nature but it is important to stress that the valid interpretation and 
use of test scores in general requires some sort of empirical study. Messick 
(1989) claimed that that validation is about empirically-based score 
interpretation, and that the methods used for collecting evidence to support a 
particular inference are the methods of science. Nevertheless, it is important 
also at this stage to acknowledge the values held by the researcher as well as the 
surrounding community. As score meaning is not given by nature, subjective 
judgment is inherent in all stages of construct validation. 

According to Benson, a strong program of construct validation includes all 
these three stages, and no stage is alone sufficient. From the above description, it 
should be clear that modern conceptualizations of validity are not very different 
from developing, empirically investigating and evaluating any scientific theory. 

Benson’s program explicitly touches upon all but one of Messick’s proposed 
six aspects of construct validity, and many of Messick’s points on a sound 
validation practice are included in the program (see Messick, 1989). However, 
Benson does not explicitly include the sixth, consequential, aspect. This 
obviously is a draw-back though, as I understand it, this aspect is implicit in 
each stage of the program. It can also be noted that the program seems more 
concerned with score interpretation than score use. One plausible reason for 
this is that the program has been applied in the context of measuring 
psychological constructs, and that a valid interpretation of obtained scores is a 
necessary though not sufficient condition for the valid use of obtained scores. 
Although Benson’s program is perhaps not complete, and although my 
empirical studies do not fulfil all requirements of a “strong program for 
validation”, I found Benson’s program for construct validation to be illustrative 
of my own validation effort. Nevertheless, I would like to emphasize the 
importance of considering the value implications and the consequences of test 
use, and the relation between score interpretation and score use, as this 
dimension is an important part of a sound validation effort, not least in the 
larger context of TIMSS 2003. 
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Validity Issues in TIMSS 2003 

In TIMSS and other large-scale international assessments the consequential 
aspect of validity, in terms of value implications as well as the intended and 
unintended consequences of test interpretation and test use, is important to 
consider. One of the reasons for this is that the results in studies like TIMSS 
can sometimes have consequences that are reflected in policy decisions 
concerning national school systems, and in perceptions of a nation’s student 
population as knowledgeable or not so knowledgeable. Another reason is 
that studies like TIMSS have the power to dictate which aspects of learning 
are considered important, and what kind of educational system that is 
considered desirable. 

If results from large-scale comparative studies like TIMSS are to function 
well as information for policy makers, teachers, and others involved in the 
education of students, and if they are to serve the purposes they were 
intended to serve, the interpretation and use of results from these studies 
need to be validated (Ferrini-Mundy & Schmidt, 2005; Messick, 1987). 
The validity in terms of value implications and social consequences need to 
be explicitly evaluated, together with other aspects of validity. There is an 
array of relevant issues related to validity in the TIMSS context that could 
be discussed. For example, evaluations of comparability, interpretability, 
generalizability and sustainable construct interpretations are all very 
important (Messick, 1987).  

Another aspect that is important to consider is the “social psychology of 
the assessment setting” which, according to Messick, “requires careful 
attention” (Messick, 1989, p. 14). How do respondents react to the tasks 
that are presented to them in TIMSS 2003? Do they perceive the tests they 
are about to complete as valid? How is the study presented to them? What 
are their general attitudes towards tests and testing? Does every student in 
every country react in approximately the same way, and are all students in 
all countries and cultures equally motivated to do their best on the test? And 
how does the social psychology of the assessment setting interact with test 
performance? These are issues that are vital for the validity of interpretation 
and use of test scores, both in terms of evidence and consequences. This is 
particulary true for studies like TIMSS, which involve so many students 
from so many countries and cultures. Unfortunately these are also issues 
that mainly have been forgotten in the research on the validity of large-scale, 
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comparative studies. Not controlling for systematic differences in students’ 
reactions and behaviors in the test situation may introduce a bias in the 
obtained scores, invalidate the interpretation and use of these results, and 
thereby lead to unintended consequences for those affected by the use of 
these results. 

6. Methodology 

Measuring Motivational Beliefs 

Latent constructs like motivation present a delicate measurement problem for 
the researcher, as it is not possible to observe motivation directly and as there is 
no universally accepted definition or theory that describes the construct. 
Rather, there are many definitions and several theories that seem to describe 
approximately the same psychological construct (Bong, 1996). 
Methodologically, the valid measurement of student achievement motivation 
demands a well articulated theoretical understanding of the construct of 
interest, a careful and theory-based instrument development, a proper study 
design, a suitable sampling of study objects, appropriate methods for analyzing 
data, and an acknowledgement of the different aspects of validity in the 
interpretation, communication, and use of obtained results. 

There are several ways of assessing motivation. One common strategy refers 
to behavioral measures which are assumed to be the result of, or indices of, 
motivation. Examples of behavioral indices are choice of tasks, measures of 
effort, measures of persistence, and achievement (Pintrich & Schunk, 2002). 
However, none of these indices is without flaw. Choice of tasks is not always 
applicable, and effort, persistence, and achievement are easily confounded by 
skill (Pintrich & Schunk, 2002). 

A second common assessment strategy refers to verbalizations. Verbal ratings of 
motivation are often in the form of self-reports, questionnaires, interviews, and/or 
ratings by others. The value of these ratings is dependent on the honesty of the 
respondents, that they understand the questions they are being asked and that they 
are capable of answering. Verbal reports also suffer from the fact that they reflect 
subjective perceptions. The correlational research design applied in studies Ι-ΙV 
contained verbal reports of motivational beliefs in the form of questionnaire items. 
In studies ΙΙ, ΙΙΙ, and ΙV, behavioral indices in the form of achievement results were 
used as the criterion variable. In study V, a more qualitative research method was 
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applied, and verbal reports of test-taking motivation were sampled through 
interviews and an open-ended questionnaire item. 

Papers Ι, ΙΙ and V are concerned with student test-taking motivation in the 
TIMSS context. No established measures of test-taking motivation were 
available and there were no items asking for test-taking motivation in the 
TIMSS student background questionnaire. Therefore, a test-taking motivation 
questionnaire was developed and applied in the Swedish TIMSS context. The 
study design of this development and application is illustrated in Figure 2. 
 

 

Figure 2. Study design for validation of items in the Test-Taking Motivation 
Questionnaire (TTMQ). 

For validation purposes, the measurement was not restricted to the test-taking 
motivation questionnaire that the students completed before they took the 
TIMSS test, but two items asking for test-taking motivation was added to the 
TIMSS Student Background Questionnaire (SBQ-TIMSS 2003) as national 
options. This questionnaire was completed by the students after the TIMSS 
mathematics and science test. Also, posttest interviews were performed with a 
smaller sample of the students (n = 30). 

In studies ΙΙΙ and ΙV, items constructed and administered by TIMSS 
centrally were used in the analyses and hence, I had no control over the 
inclusion of items, wording of items, or the study design. 
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Statistical Choices 

All empirical studies in this thesis are concerned with construct validation in 
one form or another. Factor analysis is by far the most frequently used method 
in construct validation in the social sciences (Pedhazur & Schmelkin, 1991; 
Thompson, 2004). In the present thesis, I used factor analytic methods in 
studies Ι, ΙΙΙ, and ΙV. 

Factor analysis can be grouped into two major classes, exploratory factor 
analysis (EFA) and confirmatory factor analysis (CFA). The former is not 
dependent upon theoretical assumptions and a priori model specifications while 
the latter is. In EFA, relations between measured variables in the data set are 
searched for in a rather unbiased manner. The purpose is to isolate factors with 
a simple and interpretable structure. In confirmatory factor analysis, the 
appropriateness and meaningfulness of a theoretically motivated model with 
specified relations between items and variables is assessed. It should be noted 
that factor analysis is a rather subjective enterprise. Within EFA as well as CFA, 
there is an array of choices for the researcher to make and the choices made can 
greatly influence the outcome of the analysis. Also, the interpretation of results 
is dependent on the researcher’s judgement, his or her theoretical standpoint, 
the values he or she embraces as well as the purpose of the study. 

Explorative factor analysis was used to analyze data in studies Ι, ΙΙΙ, and ΙV. 
Also, in studies ΙΙΙ and IV, basic confirmatory factor models were constructed 
and the model-data fit was tested. In studies ΙΙ, ΙΙΙ, and ΙV, linear regression 
was also used to investigate the association between verbal reports of motivation 
and behavioral indices of motivated achievement behavior. However, as EFA 
was used in the majority of my empirical studies, as EFA often is the starting 
point for a construct validation effort, and as EFA is a method that requires a 
number of informed decisions on the part of the researcher, the EFA decision 
sequence will be described below, while the CFA and the regression analysis will 
only be briefly touched upon. 

Exploratory Factor Analysis 

In EFA, a matrix of associations among measured variables is analyzed. The 
purpose is to search for meaningful relations between variables, or meaningful 
clusters of variables, usually called “factors” or “components” depending on 
which extraction method is used. When performing an EFA, the researcher has 
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to decide first which matrix of association coefficients that should be analyzed, 
and then which method that should be used to extract factors and how many 
factors that should be extracted. The researcher also has to decide how these 
factors are to be rotated, if they are to be rotated at all. Last, but not least, the 
researcher has the delicate task of interpreting the results in terms of their 
meaning and reasonableness. 

The most common matrix of association, and the matrix used in all EFAs in 
this thesis, is the Pearson product-moment bivariate correlation matrix. There 
are, however, other matrices that could be used (see Thompson, 2004 for a 
more detailed presentation of EFA as well as CFA). 

As concerns factor extraction method, there are also many possible choices. 
The most frequently used extraction method is principal components analysis 
(PCA). PCA assumes that the scores on measured variables have perfect 
reliability (1’s on the diagonal of the correlation matrix). A second common 
factor extraction method is principal axis factoring (PAF), where perfect 
reliability is not assumed, but communality coefficients (which are lower-bound 
estimates of score reliability) are put on the diagonal of the correlation matrix. 
In the empirical papers attached to this thesis, PAF was used in study Ι and 
PCA was used as the main extraction method in studies ΙΙΙ and ΙV. 

Deciding on the number of factors to be retained is, obviously, a critical 
decision in EFA. Two common factor retention rules are the eigenvalue-greater-
than-one rule and the scree test. These two methods are easily available in 
statistical programmes like SPSS and are therefore widely used. However, there 
are other, more promising, factor retention rules. Parallel analysis (Thompson 
and Daniel, 1996) involves computing eigenvalues for randomly generated data 
sets of the same size as the sample data set. The randomly generated eigenvalues 
are then compared to the sample eigenvalues and only those eigenvalues in the 
sample data set that exceed the corresponding values from the random data set 
are retained. The Velicer’s MAP (minimum average partial) test performs a 
principal components analysis and then examines a series of matrices of partial 
correlations. The MAP test is concerned with the ratio of systematic variance to 
unsystematic variance (O’Connor, 2000). Components are retained as long as 
the variance in the correlation matrix represents systematic variance. 

The use of multiple factor retention rules is recommended (Thompson, 
2004) and in my EFAs, I have chosen to use these two latter methods together 
with the eigenvalue-greater-than-one rule to inform me about the number of 
factors to retain. 
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Rotation of extracted factors is usually essential to interpretation (Thompson, 
2004). There are two major classes of rotational techniques, those who assume 
that factors are perfectly uncorrelated (orthogonal rotational techniques) and 
those who allow factors to correlate (oblique rotational techniques). The most 
common orthogonal rotation method is varimax (see Pedhazur & Schmelkin, 
1991; Thompson, 2004 for a review of different rotational techniques) and this 
was the method I used in the orthogonal rotations. 

Orthogonal rotation is probably the most common way of rotating factors. 
However, the assumption of perfect orthogonality of factors is not always valid 
when the constructs of interest are latent psychological variables that can be 
assumed to share some variance. Therefore, oblique rotation is advisable, at least 
as a first step to enable the researcher to evaluate if it is suitable to report an 
orthogonal solution. In my oblique rotation of factors, I used the direct oblimin 
rotation method. 

As part of the construct validation effort, and to investigate the relation 
between motivation and test performance, the scales obtained through factor 
analysis were related to student achievement in TIMSS 2003 through linear 
regression performed in SPSS (studies ΙΙ, ΙΙΙ, and ΙV). 

In studies ΙΙΙ and IV, confirmatory factor models were specified and applied 
to data. A major difference between EFA and CFA is that in EFA, meaningful 
relationships between the measured variables are sought with the purpose of 
reducing the number of variables or “discovering” one or more latent variables. In 
CFA, on the other hand, relations between measured variables (indicators) and 
latent variables (factors) are specified by the researcher and the purpose of the 
analysis is to investigate the degree to which empirical data actually matches the 
specified model. In my empirical studies using confirmatory factor analysis, only 
measurement models were considered and no path models were specified. In the 
CFAs, the covariance matrix was used as the measure of association, and the 
estimation method was maximum likelihood. Each measurement model was an 
independent clusters model which means that no indicator was allowed to 
associate with more than one common factor. All factor variance parameters in all 
models were fixed to 1 which means that all factor pattern coefficients were free 
to be estimated. 
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7. Summary of the Papers 

In this chapter the five papers attached to this thesis will be summarized. All 
five papers are related to the measurement of motivational beliefs (domain-
specific and situation-specific), and they are all concerned with construct 
validation in one form or another. Papers І-ІV are empirical investigations of 
motivational constructs in the TIMSS 2003 context, their structure and 
association with achievement in mathematics and science. Paper V has a more 
descriptive character, and issues related to perceptions of test stakes and test-
taking motivation are discussed, using interviews and an open-ended 
questionnaire item as illustrative examples. 

The first two papers represent an exploration into the concept of test-taking 
motivation, using a subsample of the Swedish TIMSS 2003-participants (n = 
350). The impetus for these two papers was a discussion about student 
motivation in low-stakes testing situations (see Wainer, 1993; Wise & DeMars, 
2003). The first paper reports a rather traditional validation study, where the 
development and validation of scores from a questionnaire intended to measure 
student test-taking motivation is described. The next obvious step was to relate 
ratings of test-taking motivation to test performance in TIMSS and this was 
done in paper II, which focused on mathematics. In this study, two 
motivational scales derived in TIMSS 2003 (self-concept and valuing of 
mathematics) were included in the regression analysis. This created an interest 
in these scales, their theoretical base, internal structure and relation to 
performance, as well as an interest in how these scales are scored and used in 
TIMSS 2003. This led to the third study, where all Swedish students 
participating in TIMSS 2003 (n = 4,256) were used as the study sample. The 
internal structure and relation to performance of the mathematics motivational 
items in the TIMSS 2003 Student Background Questionnaire was investigated 
and compared to the scaling and scoring done in TIMSS internationally. The 
purpose of the fourth study was to investigate the internal structure and relation 
to performance of the science motivational items in the TIMSS 2003 Student 
Background Questionnaire. The fifth study used interview data and answers to 
an open-ended questionnaire item to describe students’ perceptions of test 
stakes and their perception of the TIMSS study in terms of motivation. 

The empirical studies are not isolated from each other but are interrelated 
and build upon each other in the sense that the first study inspired the second, 
the second study raised questions that were investigated in the third, and so on. 
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Also, as all five studies take advantage of TIMSS 2003 data, there are cases of 
overlap between the studies. As I see it, these overlaps are not redundant, but 
rather an important part of the construct validation effort. 

PAPER I. Development and Validation of Scores From an 
Instrument Measuring Student Test-Taking Motivation 

It has often been argued that students do not try their bests on tests like 
TIMSS, in which the results do not have any consequences for the students. 
This argument was the impetus for the first study, which was concerned with 
construct validation in a rather traditional sense. As the literature on test-taking 
motivation is scarce, and as no established instruments measuring test-taking 
motivation were available, a self-report inventory asking for motivational beliefs 
in the TIMSS 2003 context (the Test-Taking Motivation Questionnaire, 
TTMQ) was constructed with the expectancy-value theory of achievement 
motivation as a basis (see Figure 2 for study design). The purpose of paper І was 
to describe the development and application of this instrument, as well as to 
report indices of internal consistency and discriminant validity. The instrument 
was completed by a subsample of the Swedish eight-grade students participating 
in TIMSS 2003 (n = 350). Internal structure and discriminant validity was 
investigated through exploratory factor analysis (EFA). Through the EFAs an 
investigation was undertaken on whether the instrument seemed to measure 
different aspects of test-taking motivation, and if this test-taking motivation 
construct seemed to be distinct from self-concept and valuing of the school 
subjects. It was concluded that it was suitable to collapse a number of the items 
in the test-taking motivation questionnaire into a scale labeled test-taking 
motivation, that this scale was distinct from the domain-specific motivational 
beliefs measured in TIMSS 2003, and that the theoretical assumptions were 
mainly, but not entirely, confirmed. 

PAPER II. Test-Taking Motivation and Mathematics Perform-
ance in TIMSS 2003 

Are students not motivated to do their best in TIMSS 2003? How is test-taking 
motivation related to test performance? These issues were explored in paper ΙΙ 
using data sampled through the test-taking motivation scale described in the 
first study. The focus of this study was on mathematics. 
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In this second paper, Swedish students’ (n = 343) ratings of test-taking 
motivation (pretest and posttest), planned effort and perceived importance of a 
good test performance were presented. A majority of the students reported that 
they were well motivated to do their best on the TIMSS test, before as well as 
after they completed the test, that they planned on investing a fair amount of 
effort when completing the test and that they valued a good performance in 
TIMSS. The test-taking motivation scale derived in the first study (paper І) was 
regressed on mathematics score (national Rasch score). Reported level of test-
taking motivation was positively but rather weakly related to achievement. The 
multiple linear regression model included the mathematics self-concept and 
task value scales used in TIMSS internationally, and when these variables were 
held constant, the association between test-taking motivation and achievement 
was not statistically significant. There was a stronger association between test-
taking motivation and achievement for boys than for girls. 

It was concluded that the Swedish students in general seemed to have been 
well motivated to do their best on the TIMSS mathematics test, even though 
the test is regarded to be low-stakes for the students, and that the Swedish 
results in TIMSS are unlikely to be affected by a lack of student motivation. 

PAPER III. Self-Concept and Valuing of Mathematics in TIMSS 
2003: Scale Structure and Relation to Performance in a 
Swedish Setting.  

In paper ΙΙ, two scales derived in TIMSS internationally - mathematics self-
concept and valuing of mathematics, were included in the regression analysis to 
investigate whether test-taking motivation could explain any variance in the 
TIMSS achievement score not accounted for by the domain-specific 
motivational beliefs measured in TIMSS 2003. This created an interest in these 
scales. What was the theoretical rationale behind the inclusion of these scales in 
TIMSS? How were the items scaled and scored? How were they related to 
achievement? Were they suitable for application in a Swedish context? The 
purpose of the third study was therefore to investigate the scale structure and 
relation to performance of the items in the TIMSS 2003 student background 
questionnaire assumed to measure mathematics self-concept and valuing of 
mathematics. Unlike the two previous studies, data in this study was collected 
from the entire sample of Swedish TIMSS 2003-participants (n = 4,256). No 
theoretical rationale for the inclusion of these specific items is explicitly given in 
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TIMSS, but looking at the content of the items, the expectancy-value theory of 
achievement motivation seemed as a suitable theoretical framework. 
Exploratory (principal components analysis) and confirmatory factor analyses 
were performed on data and different scoring techniques were compared. The 
theoretical assumptions of the expectancy-value theory were basically 
confirmed. The results indicated that the self-concept scale was internally 
consistent and positively related to achievement (plausible values), while the 
value scale was rather heterogeneous and unrelated to achievement. The analysis 
largely supported the scaling performed in TIMSS internationally but the 
scoring of the scales for presentation in the international reports was questioned 
as being useful for secondary analyses. 

PAPER IV. Science Motivational Beliefs in a Swedish TIMSS 
2003 Setting: Scale Structure and Relation to Performance. 

The focus of the first three studies (papers Ι, ΙΙ, ΙΙΙ) was mainly on 
mathematics. In TIMSS, science proficiency and student motivation to learn 
the science subjects is also measured and therefore the scale structure and 
relation to performance of the science motivational beliefs were examined in 
this fourth paper. The general purpose was similar to that presented in paper 
ΙΙΙ, but in paper ІV a more explicit attempt to test a proposed factor structure 
was made, based on theoretical assumptions and the results from paper III. The 
internal structure and relation to performance of the self-concept and task value 
scales for each science subject (physics, chemistry, biology, and earth science) 
was investigated through confirmatory factor analysis, exploratory factor 
analysis (principal components analysis), and regression analysis. It was shown 
that the factor solution for the science subjects was not as simple as for 
mathematics, and that the internal structure of the two motivational scales was 
not identical to the findings for the corresponding mathematics motivational 
scales in study ΙΙΙ. The association between ratings of self-concept and 
achievement was weaker than expected, while ratings of task value were 
basically unrelated to achievement. Thus, the theoretical assumptions could not 
be entirely confirmed, and the proposed two-factor model could not be entirely 
supported. The fact that Swedish eighth-grade students have only had a few 
years’ experience of science taught as separate subjects was put forward as a 
possible explanation for the somewhat fuzzy factor solution. The need for 
further research on motivational beliefs in the science subjects was stressed. 
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PAPER V. Student Motivation on Low-Stakes Tests: An 
Example from TIMSS 2003 

Papers І–ІV all had a correlational design and investigated the internal structure 
and relation to performance of domain-specific (papers ІІІ and ІV) and task-
specific (papers І and ІІ) motivational beliefs. However, none of these studies 
reveals much about what eighth-grade students actually perceive and think 
about a study like TIMSS. Indeed, the examinee perspective and their 
perceptions of tests and test situations is often ignored and this fact inspired the 
fifth study. Furthermore, a proper construct validation is dependent on 
multiple sources of evidence. The fifth paper elaborated on the findings from 
papers І and ІІ and was concerned with student test-taking motivation on low-
stakes tests. The approach was more qualitative and data used in this study 
consisted of interviews with thirty students and answers to an open-ended 
questionnaire item (n = 329). The purpose was to explore the students’ 
perceptions of TIMSS in terms of test stakes, their motivation to do their best 
and the reasons for this motivation or lack of motivation. 

The students’ answers to the open-ended item largely corroborated the 
results from the questionnaire items with a closed item format. A majority of 
the students reported that they were rather well motivated to do their best in 
TIMSS. The answers further indicated that many of the students did not 
perceive TIMSS as a low-stakes test in the sense that it was unimportant to 
them. Many students put forward a comparative/competetive perspective or a 
social responsibility perspective as motivating. Some students reported the low 
stakes of the test as detrimental to their motivation but these students 
constituted a minority of the total sample. 

The interviews, which were performed a few weeks after TIMSS, mainly-
supported the validity of the inferences made from study ІІ and the results from 
the open-ended item. In the interviews, the majority of the students said they 
had been motivated to do their best in TIMSS and that they perceived TIMSS 
as a rather important test. It was concluded that most students do seem to care 
about how they perform on studies like TIMSS, but that they nevertheless are 
aware of the fact that the test result does not count for them personally. The 
need for similar studies in other countries, cultures and contexts was stressed as 
the results are not generalizable due to their individualized character and the 
small study sample. 
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8. Discussion 

The main purpose of the present thesis was to study aspects related to student 
achievement motivation in the TIMSS 2003 context. In papers I and II, the 
structure of the test-taking motivation construct and the association between 
test-taking motivation and performance were explored. In papers III and IV, 
the structure of domain-specific motivational beliefs, in terms of self-concept 
and task value, and their relation to performance were investigated. In paper V, 
students’ perceptions of TIMSS 2003 and their motivation to perform well in 
the study were investigated through interviews and an open-ended 
questionnaire item. Swedish eighth-grade students participating in TIMSS 
2003 formed the sample in all studies. In the introductory part of the thesis, 
these empirical studies have been summarized and contextualized. The rationale 
behind the thesis has been presented from the perspective of a larger validity 
theory framework and an achievement motivation framework as well as from 
the perspective of an international comparative study. In this concluding 
chapter, the main findings of the thesis will be presented and discussed from a 
theoretical and an applied perspective and some suggestions for future studies 
will be made. 

Main Findings From the Empirical Studies 

First, contrary to commonly held preconceptions, the questionnaire study 
(papers I and II) as well as the interview study (paper V) indicated that the 
Swedish students participating in TIMSS 2003 in general were well motivated 
to do their best on the TIMSS test. Thus, the argument that students lack 
motivation to do their best on low-stakes tests like TIMSS could not be 
supported from the results presented in this thesis. Also, the test-taking 
motivation construct in terms of task value perceptions and perceived 
motivation to do well seems to be a construct distinct from domain-specific 
motivational beliefs in terms of self-concept and valuing of school subjects. 

Second, the Swedish mathematics result in TIMSS 2003 does not seem to be 
affected by a lack of motivation among the participating students, as the students 
reported that they were well motivated to do their best and as ratings of test-
taking motivation were positively but rather weakly related to performance. 
Further, boys’ ratings of test-taking motivation were more strongly related to how 
they actually achieved on the TIMSS test than girls’ ratings were. 
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Third, although the relationship between test-taking motivation and test 
performance was rather weak, the test-taking motivation variable still explained 
some of the variance in the result that could not be explained by the domain-
specific motivational variables actually measured in TIMSS. 

Fourth, the scales derived for mathematics self-concept and value of 
mathematics in TIMSS internationally in general seemed appropriate also for the 
Swedish sample, and the associations between ratings of self-concept, task value 
and achievement were in accordance with theoretical assumptions. The 
internationally derived scales assumed to measure self-concept in and valuing of 
the science subjects proved to be less consistent with theoretical assumptions and 
not as easy to interpret as the corresponding scales for mathematics. 

Beyond the Main Empirical Findings 

This thesis has presented a way of conceptualizing and measuring student test-
taking motivation. The thesis also exemplifies how an instrument can be 
developed, how scores from this instrument can be validated, and why it is 
important to consider and reflect upon different aspects in the measurement 
process. The thesis has also proposed a way of interpreting the motivational scales 
measured in TIMSS 2003. Together, the empirical papers and the introductory 
section have shown that measurement in the behavioral sciences is a process that 
includes several considerations, none of which can be ignored if the interpretation 
and use of obtained scores are to be valid. 

The implications of this thesis can be conceptualized on three different 
levels. The first (micro-) level is mainly concerned with aspects important to 
consider in the measurement of latent constructs like motivation. The second 
(applied) level is concerned with what the findings (on the micro level) mean to 
the interpretation and use of scores from studies like TIMSS. The third (macro) 
level is concerned with quality issues in large-scale comparative studies in a 
wider sense. Below, the micro level is discussed mainly in terms of theoretical 
assumptions and explanations. The second level is discussed in terms of applied 
implications of the thesis. The macro level is briefly discussed in terms of 
validity and validation in the larger TIMSS context. 
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Theoretical Implications of Obtained Results 

The introductory part of the thesis stressed the need for theory in the measure-
ment of latent constructs and in the validation of this measurement. All five 
empirical papers attached to this thesis used the expectancy-value theory of 
achievement motivation as the general theoretical framework. The theory predicts 
that performance expectancies and task value perceptions are important 
determinants of achievement behavior and achievement choices, and that these 
perceptions are influenced by a variety of contextual and psychological factors (see 
Figure 1, p. 20). This theory has been extensively validated, but a theory that is 
valid in some contexts, for some purposes, and for some time period, is not 
necessarily valid in others (Benson, 1998; Messick, 1989). In particular, test-
taking motivation can be seen as a special case of achievement motivation as it is 
situation-specific. The construct is not well researched, and it is not obvious that 
the expectancy-value theory is the best theory for explaining the test-taking 
motivation construct (see Eccles & Wigfield, 2002, for a review of motivational 
theories focusing on expectancies, values, or both). 

One issue worth discussing is whether performance expectancies and task 
value perceptions are the best indicators of test-taking motivation. It may be 
difficult to empirically differentiate task-specific performance expectancies from 
domain specific ability beliefs, as shown in paper I (see also Wigfield & Eccles, 
2002, 2000), and the focus in papers II and V was therefore mainly on task 
value perceptions. However, previous studies have shown that domain-specific 
task value perceptions are not very strong predictors of actual achievement, but 
rather predictive of future achievement choices (Eccles & Wigfield, 2002). 
Future achievement choices are not relevant in the test-taking motivation 
context, as this kind of motivation is task-specific. For the task value 
component to be meaningful, appropriate, and useful (i.e. valid) on a task-
specific level as a predictor of achievement, task-specific value perceptions 
should be at least moderately related to achievement. The results in paper II 
indicated that there was a positive but rather weak correlation between ratings 
of test-taking motivation and test performance. Here, it should be remembered 
that the variance in the test-taking motivation variable was rather restricted 
which may have caused an underestimation of the association between 
motivation and achievement. Whether task value perceptions are predictive of 
achievement or not may also be dependent on which specific questions are 
asked and how task value perceptions are operationalized (Bong, 1996). 



 

46 

The work presented in the thesis is based on two rather comprehensive 
theoretical frameworks: Eccles and Wigfield’s expectancy-value theory and 
Messick’s validity theory. The empirical investigations explored only part of the 
Eccles & Wigfield’s expectancy-value model, and only part of the validity theory 
was applied. For comprehensive theories of achievement motivation as well as for 
the comprehensive validity theory, it is often not feasible to include all parts of 
the model in a single study. However, motivation to do well on a given test is 
most likely not only determined by the characteristics of the specific test and the 
test situation but also by students’ goal orientations, personal reasons for 
performing in one way or another, and achievement history. Many important 
aspects of the expectancy-value model and their relation to students’ motivational 
disposition in test situations thus remain to be studied. A thorough development 
of the theoretical as well as the empirical domain of the test-taking motivation 
construct should consider other relevant aspects of the expectancy-value model 
and perhaps other theoretical frameworks (see for example Covington, 2000; 
Deci, Koestner, & Ryan, 1999; Eccles & Wigfield, 2002) 

For now, based on the measure developed, used and interpreted in this 
thesis, it can be concluded that test-taking motivation, in terms of task-specific 
perceptions of task value and motivation to do well on a test, seems to be a 
construct empirically distinct from domain-specific motivational beliefs. The 
test-taking motivation construct also seems to be positively albeit not very 
strongly related to achievement. 

According to modern perspectives on validity, empirical findings should be 
related to theoretical assumptions in order to increase the meaningfulness and 
interpretability of results (Messick, 1989). The theoretical framework behind 
the motivational scales in the TIMSS 2003 Student Background Questionnaire 
is never made explicit and it is therefore difficult to support the validity of 
interpretations made. The results presented in this thesis indicate that the 
expectancy-value theory of achievement motivation can be a suitable theoretical 
framework within which the motivational scales used in TIMSS can be 
interpreted. This is true for the mathematics motivational scales as well as for 
the science motivational scales, although the science motivational scales did not 
behave entirely in accordance with the theoretical assumptions. 

In summary, the results presented in this thesis indicate that the expectancy-
value theory of achievement motivation is a suitable theoretical framework for 
describing the test-taking motivation construct as well as the motivational scales 
used in TIMSS 2003. Nevertheless, the results also indicate that all measures of 
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motivation used in the empirical studies need further development and 
refinement, and that rival hypotheses, theoretical and empirical, should be 
specified and tested as well. 

Applied Implications of Obtained Results 

What do the thesis’ findings mean for the interpretation and use of scores from 
studies like TIMSS? First, measurement in the behavioral sciences in general has 
the purpose of obtaining information about individuals or groups, information 
that can then be used for various purposes. The fact that the obtained informa-
tion is often used for one purpose or another makes the question of measurement 
quality and validity a fundamental concern also in an applied sense (Kane, 2004) 
as illustrated in the introductory part of the thesis. 

The present thesis explored an issue that has largely been ignored in the 
literature: student motivation to do their best in low-stakes contexts. Test-
taking motivation can be relevant to the validity of interpretation and use of 
test results and ignoring the test-takers and their views is not compatible with 
modern conceptions of validity (Messick, 1989). If test-taking motivation 
would contaminate responses to tests, this is an example of construct-irrelevant 
variance that affects the validity of test score interpretation (Benson, 1999; 
Messick, 1989). It follows that students’ reactions to tests and their task-specific 
motivation to do well should be acknowledged in the interpretation and use of 
test scores, also in TIMSS. 

The results obtained in the present thesis imply that even a short measure of 
test-taking motivation can provide important information, and it would be 
possible to include a measure of student effort, performance expectancies, 
perceived importance of a good performance, or level of motivation in the 
TIMSS test battery. Including such a measure could contribute to the 
understanding of score meaning, and to the validity of score based inferences. 

As noted in chapter 2, the number of items in the TIMSS Student 
Background Questionnaire measuring aspects related to student motivation has 
decreased over time. Also, the theoretical rationale for the inclusion of particular 
items is not made clear. As student motivation is important to achievement 
behavior and future achievement choices (Pintrich & Schunk, 2002), inclusion of 
an additional number of relevant and theoretically motivated items measuring 
student achievement motivation in mathematics and science could add to the 
understanding of obtained results. This must not necessarily be done in the 
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internationally standardized instruments. Each participating country has the 
possibility of adding national options to the questionnaires and more nations, or 
possibly collaborating clusters of nations, should take advantage of this possibility. 

The TIMSS administration encourages researchers using TIMSS data to 
analyze the internationally derived scales and to derive their own scales but few 
researchers seem to have appreciated this possibility. Instead, either the 
internationally derived scales or single items are used as indicators of latent 
constructs. The present thesis illustrates that it is important to empirically 
examine the appropriateness of internationally derived scales in national contexts. 

In summary, the results presented in this thesis imply that contextual variables 
and the appropriateness of these variables need to be considered when interpreting 
and evaluating results from studies like TIMSS. Further, the thesis illustrates the 
possibility of adapting or adding national options to the TIMSS test battery. All 
nations participating in TIMSS have unique characteristics and adding national 
options to the anchor instruments administered by TIMSS could mirror these 
unique characteristics and enable large-scale investigation of questions of particular 
interest. I believe that this would be beneficial not only to a given country, but for 
the dynamics and vivacity of international studies as such. 

Validity and Validation in the Larger TIMSS Context  

In a larger TIMSS context, the studies attached to this thesis concern a micro-
level. They are concerned with student motivation only, with one national 
context only, and they have examined only two out of many possible scales in 
the TIMSS background questionnaires. There are of course many other relevant 
validity issues in the TIMSS context, as was noted in chapter 5. 

Samuel Messick (1987) has listed a number of central features of good large-
scale policy research. The first obvious feature is a capacity to provide data that 
are comparable across time and student populations. A second central feature is 
a capacity to provide correlational evidence that support construct interpreta-
tions. A third central feature is the measurement of background factors that 
illuminate context effects. These features are all important to consider for 
researchers using TIMSS data and for those designing the instruments used. 

As concerns validity and validation in the general TIMSS context, as well as in 
the context of any large-scale comparative study, Messick’s model of validity with 
two dimensions, one evidential and one consequential, appears to be a suitable 
model for validation (see Messick, 1988, 1989, 1995) as questions about value 
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implications and intended as well as unintended consequences are highly relevant 
for this kind of study. Studies like TIMSS can have an impact on what is 
regarded as desirable knowledge and how this knowledge is best measured and 
taught. Large-scale, standardized achievement testing is a normal feature in many 
but not all of the national school systems that participate in TIMSS. TIMSS may 
have consequences for how national school systems structure their system for 
testing their students, and ultimately how they teach their students. This is one of 
TIMSS’ purposes, but for the consequences to be of an intended sort, it is crucial 
that the inferences and interpretations made from TIMSS scores, and the use of 
these scores, are valid. Thus, regardless of whether one thinks that the social 
consequences of a measurement should count to a unified view of validity or not, 
the potential consequences of large-scale international studies like TIMSS should 
be recognized and evaluated to a larger extent than they have been so far. This 
does not mean that the ordinary analysis and reporting of TIMSS data is not 
relevant or useful. On the contrary, TIMSS and other IEA studies are in many 
respects examples of an ideal large-scale measurement practice. They are the 
result of many years’ experience of conducting comparative studies, and much 
care is taken to make the measurement as reliable and valid as possible for as 
many nations as possible. Much care is also taken to make all assessment 
frameworks, study rationales and data bases available to anyone that is 
interested in performing secondary or extended analyses. Still, with such rich 
data bases that are open to and shared by so many researchers in so many 
countries, more thorough investigations into the meaning of obtained scores 
would be possible and desirable. There is always room for improvement, and 
the present thesis can be viewed as a small-scale example of how the interpreta-
tion and use of scores obtained from large-scale comparative studies could be 
improved. 

Limitations and Generalizations 

The empirical studies presented in this thesis are not without limitations. First, 
the studies of student test-taking motivation were explorative in nature. There 
was no given theoretical domain for this construct; there were few previous 
studies performed and no established instrument available. It follows that the 
instrument is somewhat tentative and needs continued development and 
continued validation. Further, a theoretical limitation is that papers II and V 
mainly focus on task value perceptions and perceived motivation and not 
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performance expectancies or other parts of the expectancy-value model. 
Although it is acknowledged that performance expectancies and task value 
perceptions are interrelated, it could be argued that the task value component is a 
more critical indicator of test-taking motivation than the expectancy component 
is. It can also be noted that if one wants to increase student motivation for a 
given test, task value perceptions are possibly more amenable to change in the 
short perspective. It should be remembered that the focus of the studies on test-
taking motivation was on a specific context, TIMSS 2003, and how this low-
stakes context may influence student motivation. A further development of the 
instrument could include a stronger focus on testing parts of the expectancy-value 
model or other theoretical models, and possibly include items that use more 
relative ratings, where students are asked to compare their level of motivation for 
a given test compared to other tests or other activities (see Nevo, 1993). 

As the test-taking motivation scale used was short and tentative, construct 
underrepresentation (Messick, 1989, 1995) might be present. This is difficult 
to know, however, as the theoretical and the empirical domain of the construct 
is largely unknown, and as the construct “motivation” is difficult to define and 
demarcate to begin with (see Bong, 1996). The scales used in TIMSS 
internationally, particularly the task-value scale, may also suffer from threats to 
validity in the form of construct underrepresentation as suggested by confirma-
tory analyses. Still, all findings in all empirical studies point in the same 
direction, which speaks for the credibility of results. 

From a TIMSS perspective, an obvious limitation of the research presented 
in this thesis is that it only includes Swedish TIMSS participants. The results in 
studies I, II, and to some extent paper V are generalizable to all Swedish 
students participating in TIMSS 2003 as the sample used was representative of 
all Swedish TIMSS-participants. They are not generalizable to other student 
populations or other settings, however. Studies III and IV used the total sample 
of Swedish students participating in TIMSS. As TIMSS sample weights were 
added to data, the results are generalizable to the entire population of Swedish 
eighth-grade students. Thus, the structure and relation to performance of the 
domain-specific self-concept and task value scales can be assumed to be similar 
in any Swedish sample of eighth-graders, and for any mathematics or science 
achievement measure. 
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Suggestions for Future Research 

Some suggestions for future research have already been made in this chapter 
and below a number of these suggestions are emphasized and summarized. As 
noted, the need for further research on the test-taking motivation construct is 
obvious. Future studies should have a theoretical as well as an applied focus as it 
is important to develop a sound theoretical model for the construct as well as to 
further study the relationship between test-taking motivation and test 
achievement as well as the relationship between test-taking motivation and 
other variables related to achievement motivation. Also, no study has attempted 
to conduct a cross-national study of student test-taking motivation and this is 
an important task to pursue, not least in light of the increasing number of and 
impact of international comparative studies. As indicated by study II, group 
differences in test-taking motivation such as gender differences or differences 
between ethnical and social groups in national and international contexts are 
also worthy of systematic investigation. 

In general, there is a need for more research on students’ reactions towards tests 
and testing, not least in a Swedish context where these issues have been largely 
ignored. Such research would be important from a theoretical, psychological 
perspective as well as from an applied, didactical perspective. 

In the TIMSS context, there is a need for more detailed analyses of the 
instruments used in TIMSS, and for more detailed analyses into the meaning of 
test scores. Such analyses could be done in national as well as in international 
contexts. In Sweden, very few studies have used TIMSS data for secondary 
analyses, but the instruments used and the relationships between background 
variables and achievement variables ought to be investigated in order to 
understand student performance over time and in an international perspective. 
Given the wealth of information that is present in the TIMSS data bases, well 
performed studies using this information and any additional information gained 
from using the possibility of adding national options could be very useful. 



 

52 

References 

American Psychological Association, American Educational Research 
Association; & National Council on Measurement in Education. (1999). 
Standards for educational and psychological testing. Washington, DC: 
American Psychological Association. 

Anastasi, A., & Urbina, S. (1997). Psychologial testing (7th Ed.). Upper Saddle 
River, NJ: Merril Prentice Hall. 

Angoff, W. H. (1988). Validity: An evolving concept. In H. Wainer & H. I. 
Braun (Eds.), Test validity (pp. 19-32). Hillsdale, NJ: Lawrence Erlbaum. 

Atkinson, J. W. (1957). Motivational determinants of risk-taking behavior. 
Psychological Review, 64, 359-372. 

Artelt, C. (2005). Cross-cultural approaches to measuring motivation. 
Educational Assessment, 10, 231-255. 

Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: W.H. 
Freeman & Company.  

Baumert, J., & Demmrich, A. (2001). Test motivation in the assessment of 
student skills: The effects of incentives on motivation and performance. 
European Journal of Psychology of Education, 16, 441-462. 

Bechger, T. M., van den Wittenboer, G., Hox, J. J., & de Glopper, C. (1999). 
The validity of comparative educational studies. Educational Measurement: 
Issues and Practice, 18, 18-26. 

Benson, J. (1998). Developing a strong program of construct validation: A test 
anxiety example. Educational Measurement: Issues and Practice, 17, 10-17. 

Bong, M. (1996). Problems in academic motivation research and advantages 
and disadvantages of their solutions. Contemporary Educational Psychology, 
21, 149-165. 

Bong, M., & Skaalvik, E. M. (2003). Academic self-concept and self-efficacy: 
How different are they really? Educational Psychology Review, 15, 1-40. 

Chan, D., Schmitt, N., DeShon, R. P., Clause, C. S., & Delbridge, K. (1997). 
Reactions to cognitive ability tests: The relationships between race, test 
performance, face validity perceptions, and test-taking motivation. Journal 
of Applied Psychology, 82, 300-310. 

Covington, M. V. (2000). Goal theory, motivation, and school achievement: 
An integrative review. Annual Review of Psychology, 51, 171-200.  

Cronbach, L. J. (1971). Test validation. In R. L. Thorndike (Ed.), Educational 
Measurement (Vol. 2, pp. 443-507). Washington, DC: American Council 
on Education.  

Cronbach, L. J.(1988). Five perspectives on validity argument. In H. Wainer & 
H. I. Braun (Eds.), Test Validity (pp. 3-17). Hillsdale, NJ: Erlbaum.  



 

53 

Cronbach, L. J., & Meehl, P. (1955). Construct validity of psychological tests. 
Psychological Bulletin, 52, 281-302. 

Deci, E. L., Koestner, R., & Ryan, R. M. (1999). A meta-analytic review of 
expreiments examining the effects of extrinsic rewards on intrinsic 
motivation. Psychological Bulletin, 125, 627-668. 

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. 
Annual Review of Psychology, 53, 109-132. 

Eccles, J. S., Wigfield, A., Flanagan, C. A., Miller, C., Reuman, D. A., & Yee, 
D. (1989). Self-concepts, domain values, and self-esteem: Relations and 
changes at early adolescence. Journal of Personality, 57, 283-310. 

Ferrini-Mundy, J., & Schmidt, W. H. (2005). International comparative 
studies in mathematics education: Opportunities for collaboration and 
challenges for researchers. Journal for Research in Mathematics Education, 
36, 164-175. 

Gregory, R. J. (2004). Psychological testing: History, principles, and applications 
(4th ed.). Needham Hights: Allyn & Bacon. 

Kane, M. (2004). Certification testing as an illustration of argument-based 
validation. Measurement, 2, 135-170. 

Loevinger, J. (1957). Objective tests as instruments of psychological theory. 
Psychological Reports, 3, 635-694. 

Marsh, H. W., & Craven, R. (1997). Academic self-concept: Beyond the 
dustbowl. In G. D. Phye (Ed.), Handbook of classroom assessment: Learning, 
adjustment, and achievement (pp. 131-198). Orlando, FL: Academic Press. 

Marsh, H. W., & Shavelson, R. J. (1985). Self-concept: Its multifaceted 
hierarchical structure. Educational Psychologist, 20, 107-125. 

Martin, M. O., Mullis, I. V. S., & Chrostowski, S. J. (2004). TIMSS 2003 
technical report. Chestnut Hill, MA: TIMSS & PIRLS International Study 
Center. 

Meece, J. L., Wigfield, A., & Eccles, J. S. (1990). Predictors of math anxiety 
and its influence on young adolescents’ course enrollment intentions and 
performance in mathematics. Journal of Educational Psychology, 82, 60-70. 

Messick, S. (1987). Large-scale educational research as policy research: 
Aspirations and limitations. European Journal of Psychology of Education, 2, 
157-165. 

Messick, S. (1988). The once and future issues of validity: Assessing the 
meaning and consequences of measurement. In H. Wainer & H. I. Braun 
(Eds.), Test validity (pp. 33-46). Hillsdale, NJ: Lawrence Erlbaum. 

Messick, S. (1989). Validity. In R. Linn (Ed.), Educational Measurement (3rd 
ed., pp. 13-104). Washington, DC: American Council on Education. 



 

54 

Messick, S. (1995). Validity of psychological assessment: Validation of 
inferences from persons’ responses and performance as scientific inquiry 
into score meaning. American Psychologist, 50, 741-749. 

Mislevy, R. J. (1995). What can we learn from international assessments? 
Educational Evaluation and Policy Analysis, 4, 419-437. 

Moss, P. A. (1995). Themes and variations in validity theory. Educational 
Measurement: Issues and Practice, 14, 5-13. 

Mullis, I. V. S., Martin, M. O., Gonzales, E. J., & Chrostowski, S. J. (2004). 
TIMSS 2003 international mathematics report: Findings from IEA’s Trends in 
International Mathematics and Science Study at the fourth and eighth grades. 
Chestnut Hill, MA: TIMSS & PIRLS International Study Center.  

Nevo, B., & Jäger, R. S. (1993). Educational and psychological testing: The test 
taker’s outlook. Stuttgart: Hogrefe & Huber Publishers. 

Nunnally, J. (1978). Psychometric theory (2nd Ed.). New York: McGraw-Hill. 
Nyström, P. (2004). Rätt mätt på prov: Om validering av bedömningar i skolan 

[Validation of educational assessments; in Swedish]. Doctoral thesis, Umeå 
University: Umeå.  

O’Connor, B. P. (2000). SPSS and SAS programs for determining the number 
of components using parallel analysis and Velicer’s MAP test. Behavior 
Research, Instruments, & Computers, 32, 396-402.  

O’Leary, M. (2002). Stability of country rankings across item formats in the 
Third International Mathematics and Science Study. Educational 
Measurement: Issues and Practice, 21, 27-38.  

O’Neil, H. F. Jr., Sugrue, B., Abedi, J., Baker, E. L., & Golan, S. (1997). Final 
report of experimental studies on motivation and NAEP test performance (CSE 
Technical Report 427). Los Angeles, CA: University of California, 
CRESST. 

O’Neil, H. F., Abedi, J., Miyoshi, J., & Mastergeorge, A. (2005). Monetary 
incentives for low-stakes tests. Educational Assessment, 10, 185-208. 

Pedhazur. E. J., & Schmelkin, L. (1991). Measurement, design, and analysis: An 
integrated approach. Hillsdale, NJ: Lawrence Erlbaum. 

Phye, G. D. (1997). Handbook of classroom assessment: Learning, adjustment, and 
achievement. Orlando, FL: Academic Press. 

Pintrich, P. R., & Schunk, D. H. (2002). Motivation in education: Theory, 
research, and applications (2nd Ed.). New Jersey, NJ: Merril Prentice Hall. 

Popham, W. J. (1997). Consequential validity: Right concern – wrong concept. 
Educational Measurement: Issues and Practice, 16, 9-13. 

Robitaille, D. F., Beaton, A. E., & Plomp, T. (2000). The impact of TIMSS on 
the teaching & learning of mathematics & science. Vancouver: Pacific 
Educational Press. 



 

55 

Robitaille, D. F., & Garden, R. A. (1996). Research questions and study design. 
TIMSS Monograph No. 2, Vancouver: Pacific Educational Press. 

Robitaille, D. F., & Robeck, E. C. (1996). The character and the context of 
TIMSS. In D. F. Robitaille & R. A. Garden, Research questions and study 
design (pp. 15-33). TIMSS Monograph No. 2, Vancouver: Pacific 
Educational Press. 

Shen, C. (2002). Revisiting the relationship between student achievement and 
their self-perceptions: A cross-national analysis based on TIMSS 1999 data. 
Assessment in Education: Principles, Policy and Practice, 9, 161-184. 

Shen, C., & Pedulla, J. J. (2000). The relationship between students’ 
achievement and their self-perceptions of competence and rigour of 
mathematics and science: A cross-national analysis. Assessment in Education: 
Principles, Policy and Practice, 7, 237-253. 

Sjøberg, S. (2005). TIMSS och PISA: Brickor i det politiska spelet [TIMSS and 
PISA: Pawns in the political game; in Swedish]. Pedagogiska Magasinet, No 
2, 10-19. 

Skaalvik, E. M. & Rankin, R. J. (1995). A test of the internal/external frame of 
reference model at different levels of math and verbal self-perception. 
American Educational Research Journal, 32, 161-184. 

Skaalvik, E. M., & Skaalvik, S. (2004). Self-concept and self-efficacy: A test on 
the internal/external frame of reference model and predictions of 
subsequent motivation and achievement. Psychological Reports, 95, 1187-
2002. 

Skolverket. (2004). TIMSS 2003: Svenska elevers kunskaper i matematik och 
naturvetenskap i skolår 8 i ett nationellt och internationellt perspektiv [TIMSS 
2003: Swedish eighth-grade students’ knowledge in mathemathics and 
science in a national and international perspective; in Swedish] (Report No. 
255). Stockholm: Skolverket. 

The Center for Educational Testing and Evaluation (2001). Student test taking 
motivation and performance: Grade 10 mathematics and science and grade 11 
social studies. Research Report. University of Kansas, KS: School of 
Education. 

Thompson, B. (2004). Exploratory and confirmatory factor analysis: 
Understanding concepts and applications. Washington, DC: American 
Psychological Association. 

Thompson, B., & Daniel, L. G. (1996). Factor analytic evidence for the 
construct validity of scores: A historical overview and some guidelines. 
Educational and Psychological Measurement, 56, 197-208. 

Wainer, H. (1993). Measurement problems. Journal of Educational 
Measurement, 30, 1-21. 



 

56 

Wainer, H., & Braun, H. I. (1988). Test validity. Hillsdale, NJ: Lawrence 
Erlbaum. 

Weiner, B. (1992). Human motivation: Metaphors, theories, and research. 
Newbury Park, CA: Sage. 

Wigfield, A. (1994). Expectancy-value theory of achievement motivation: A 
developmental perspective. Educational Psychology Review, 6, 49-78. 

Wigfield, A., & Eccles, J. S. (2000). Expectancy-value theory of achievement 
motivation. Contemporary Educational Psychology, 25, 68-81. 

Wigfield, A, & Eccles, J. (2002). The development of competence beliefs, 
expectancies for success, and achievement values from childhood through 
adolescence. In A. Wigfield & J. Eccles (Eds), Development of achievement 
motivation (pp 92-120). New York, NY: Academic Press.  

Wikström, C. (2005). Criterion-referenced measurement for educational 
evaluation and selection. Doctoral thesis, Umeå University: Umeå. 

Wise, S. L., & DeMars, C. E. (2003). Examinee motivation in low-stakes 
assessment: Problems and potential solutions. Paper presented at the annual 
meeting of the American Association of Higher Education Assessment 
Conference, Seattle, WA. 

Wolf, L. F., & Smith, J. K. (1995). The consequence of consequence: 
Motivation, anxiety, and test performance. Applied Measurement in 
Education, 8, 227-242. 

Wolf, L. F., Smith, J. K., & Birnbaum, M. E. (1995). Consequence of 
performance, test motivation, and mentally taxing items. Applied 
Measurement in Education, 8, 341-351. 

Wolming, S. (1998). Validitet. Ett traditionellt begrepp i modern tillämpning 
[Validity. A traditional concept in modern application; in Swedish]. 
Pedagogisk Forskning i Sverige, 3, 81-103. 

Wolming, S. (2001). Validering av urval [Validation of selection to education; 
in Swedish]. Doctoral thesis, Umeå University: Umeå. 

Zeidner, M. (1993). Essay versus multiple-choice type classroom exams: The 
student’s perspective. In B. Nevo & R. S. Jäger (Eds.), Educational and 
Psychological Testing: The Test Taker’s Outlook (pp. 85-111). Stuttgart: 
Hogrefe & Huber Publishers. 


