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Abstract

Background: Low-stakes assessments do not have consequences for the test-takers.
Currently, motivational research indicates that a lack of test-taking motivation can
decrease students’ performance in low-stakes assessments. However, little research
has explored the domain-specific and situation-specific aspects of motivation
simultaneously. Research examining differences in test-taking motivation among
students in different types of schools is also limited. Our study therefore addressed
the motivational determinants of test performance in low-stakes assessments, in
general, as well as school-track-specific differences in particular.

Method: Drawing on national data from students who participated in a cross-national
study of educational achievement, we conducted multiple regression analyses to
predict the students’ test performance and the effort they invested in that test. We
conducted the analyses for the entire sample as well as for the students in that sample
separated according to the school track they were attending.

Results: The results showed that, after we had controlled for self-concept in mathematics,
test-taking motivation was significantly, but relatively weakly, associated with test
performance: Students achieved higher test performance the more effort they invested
and the less worry they experienced during the test. We also found school-track-
specific differences for invested effort. Test attractiveness seems to be a more important
inducement to invest effort for students in nonacademic-track schools than for students
in academic-track schools.

Conclusions: The weak relationship between test-taking motivation and performance
supports the validity of the applied low-stakes test. However, it seems that invested
effort and worry are indispensable constructs for performance in low-stakes tests. For
students of nonacademic tracks especially, an attractive and enjoyable test seems a
crucial aspect of motivating them to expend their best effort. Implications for
constructing low-stakes tests are discussed.
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Background
Over the last two decades, an increasing number of education systems (hereafter countries)

have found their participation in large-scale cross-national educational assessments a more

and more relevant part of quality evaluation of their school systems. Examples of these

studies are the Programme for International Student Assessment (PISA), conducted by the

Organisation for Economic Co-operation and Development (OECD), and the Trends in

International Mathematics and Science Study (TIMSS), conducted by the International

Association for the Evaluation of Educational Achievement (IEA). Germany is one of the

countries that regularly takes part in these comparative studies.

The results of these studies allow countries not only to assess how well their own stu-

dents are performing, on average, but also to assess that performance against the average

performance of students in the other participating countries. These rankings play an im-

portant role in government-led educational decision-making, which forms the basis for re-

forms. In order to draw valid conclusions about students’ abilities during this process,

test-takers need to be motivated to expend full effort throughout the entire testing ses-

sion. However, such tests have no positive or negative consequences for the test-takers,

no matter how successfully or unsuccessfully they perform.

These tests are often referred to as low-stakes tests. Accordingly, it is uncertain

whether the students do actually expend full effort; it could be that the students’ results

do not depict their true level of ability due to low motivation. Therefore, the results of

low-stakes assessments may not constitute a valid measure of students’ abilities. In this

case, a valid interpretation of the test results is threatened. Our aim in this study is to

provide a closer look at the role of test-taking motivation on student performance in

low-stakes assessments. Before describing our research questions in detail, we define

test-taking motivation and provide an overview of previous research.

Literature

Test-taking motivation

Test-taking motivation is a specific type of achievement motivation that can be understood

as an active process by which goal-oriented activity is initiated and maintained (Schunk

et al. 2008). It is assumed that students have domain-specific achievement motivation (e.g.,

motivation to engage in mathematics) and situation-specific achievement motivation (e.g.,

motivation to work hard in a specific school-based assessment). Domain-specific motiv-

ational constructs such as self-concept in mathematics cover a relatively stable personal

trait, while situation-specific motivational constructs cover a state that can differ (e.g., de-

pend on how the student feels “on the day”). Test-taking motivation is assigned to the latter

motivational constructs, because taking a test is a specific situation for students. Baumert

and Demmrich (2001) define this type of motivation as “the willingness to engage in work-

ing on test items and to invest effort and persistence in this undertaking” (p. 441).

In high-stakes tests, test-takers typically show high motivation to perform well because of

the positive or negative consequences of their performance on that test (Barry and Finney

2009). Research exploring test-taking motivation relative to low-stakes assessments presents

a less clear picture. Most of these studies show a connection between test-taking motivation

and performance on the one hand, and between test-taking motivation and test stakes on

the other (Cole et al. 2008; Eklöf 2007, 2008; Thelk et al. 2009; Wise and DeMars 2005;

Wolf and Smith 1995). However, some studies have found no such relationships (Baumert
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and Demmrich 2001; O’Neil et al. 1995, 2005). In the following subsections, we describe

studies that have detected associations between test-taking motivation, performance, and

test stakes, and those that have not. These studies include some of those just listed.

Studies showing associations

The investigation by Eklöf (2007, 2008) focused on the test-taking motivation of Swed-

ish Grade 8 students in TIMSS 2003, deemed a low-stakes assessment, and examined

both domain-specific and situation-specific aspects of motivation. In this study, the fol-

lowing motivational scales explained 31% of the variance in the students’ average math-

ematics achievement scores: mathematics self-concept and value of mathematics as

domain-specific factors of motivation as well as test-taking motivation as a situation-

specific aspect of motivation. Of these variables, mathematics self-concept was the

most important predictor. However, after controlling for the domain-specific factors of

motivation, Eklöf no longer found a significant relationship for the situation-specific as-

pect of motivation. Eklöf assumed that test-taking motivation had no effect because

most of these Swedish Grade 8 students, having not previously experienced receiving

grades or taken external tests, did not perceive the test as a low-stakes one.

Eklöf and Nyroos’s (2013) analyses of data pertaining to performance of Grade 9 stu-

dents on the Swedish national test of science achievement in 2009 supported the find-

ings from the 2003 TIMSS data: a significant relationship between performance in

science and (a) reported effort (r = 0.25), (b) perceived importance of the test (r = 0.20),

and (c) test anxiety (r = −0.10). However, the authors could not consider the domain-

specific aspects of motivation in their analyses because data on this matter were not

collected during the assessment.

Cole et al. (2008) investigated the relationship of the following situation-specific aspects

of motivation to the mathematics test performance of undergraduate students: interest, ef-

fort, and perceived usefulness and importance of the test. The results of the path analyses

revealed that usefulness and importance of the test were strong predictors of effort (e.g.,

R2 = 0.26 for mathematics), which in turn was an important predictor of test performance.

Lau et al. (2009) tried to vary test-taking effort in a low-stakes assessment by chan-

ging the behavior of the test proctors (invigilators). The proctors were trained to point

out the importance and usefulness of the test to the students and to encourage them to

work hard. The proctors were also asked to create a productive working environment.

The research team investigated the students’ effort in testing sessions before (traditional

sessions) and after implementation of the proctor-strategies (strategic sessions). Student

effort was higher and less variable in the strategic sessions than in the traditional ses-

sions (effect sizes between d = 0.35 and d = 0.57). The effect of increased effort on per-

formance could not be analyzed because the tests before and after the implementation

were slightly different in content, making performance on them noncomparable.

Other studies that have found a strong relationship between test-taking motivation

and performance include those by Thelk et al. (2009) and Wise and DeMars (2005).

The latter two authors showed from their synthesis of 12 empirical studies that moti-

vated students outperformed their unmotivated classmates by more than one-half of a

standard deviation. However, Wise and DeMars cautioned that the relationship be-

tween test performance and test-taking motivation could have been distorted by aca-

demic ability as a mediator variable.
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Studies showing no associations

One of the studies that found no relationship between test-taking motivation, perform-

ance, and test-stakes is that by O’Neil et al. (2005). They analyzed the effect of financial

incentives on test-taking motivation and performance in mathematics, and divided their

sample of test-takers into two groups. The Group 1 students were told they would re-

ceive a financial incentive of $10 per item correct. Also, in order to increase the cred-

ibility of the study, test-takers immediately received $20 if they got two simple items at

the beginning of the test correct. Group 2 received no incentives for their participation.

Group 1 reported significantly higher levels of test-taking effort and self-efficacy than

Group 2 did. However, despite the high reward and the higher level of reported effort for

the incentive group, there was no significant difference in performance between the treat-

ment and the control group. The authors assumed that this outcome was due to the lack

of correlation between effort and performance for the whole sample.

Similar results were found in a PISA 2000 pilot study in Germany (Baumert and

Demmrich 2001). The study examined whether increasing the test’s stakes led to a

higher level of test-taking motivation and a higher level of performance. Using an ex-

perimental design, the researchers manipulated the test conditions across four different

groups of test-takers. The incentive for Group 1 was informational feedback, for Group

2 it was grades, and for Group 3 a financial reward. The fourth group was positioned

as a reference group. Its members received the usual instructions accompanying PISA

assessments and also had emphasized to them the social importance of tests in inter-

national comparative studies. In all groups, the invested effort was high, and the per-

sonal value of a successful test and the perceived usefulness of the test were the same.

Furthermore, the authors found no treatment effects on test performance. While they

considered many situation-specific aspects of motivation in their analyses, no domain-

specific aspects of motivation were included.

The importance of investigating school-track-specific differences for tracked school systems

Before describing research on specific differences in motivation across types of school,

which is one focus of our study, we consider it useful to explain Germany’s tracked

school system. After completing elementary school (grade 4 or grade 6, depending on

the federal state), German students are assigned to different school tracks, primarily ac-

cording to their scholastic performance. The academic track is the Gymnasium. The

intermediate track has several school types, such as the Realschule, and the lower track

is the Hauptschule. Of these school types, the Gymnasium (academic track) is the only

one that exists in all German federal states.

One of the rationales for tracking in Germany is that school lessons can be better op-

timized according to student requirements if students are in homogeneous learning

groups. For instance, because students in homogenous learning groups assumedly re-

quire similar learning time, groups with high achievers can cover more learning topics

as well as topics with higher cognitive demands (Köller and Baumert 2001, 2012). In

short, the supposition is that students attain higher learning outcomes in homogeneous

learning groups than in heterogeneous ones.

Significant differences in mean achievement occur across the schools in the three dif-

ferent tracks, while mean achievement in schools of the same track is generally similar

(Trautwein et al. 2006). One investigation, for example, showed students in grade ten
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in academic-track schools outperforming students in intermediate-track schools and in

lower-track schools in a mathematic test even after the researchers had controlled for

math achievement in grade 7 at individual and school levels (Köller and Baumert

2001). The differences between the schools in each track were only minor. Köller and

Baumert suggested that one reason for the superior performance of the academic-track

schools is because of their instruction culture, seen partly as a consequence of the

teacher training (Köller and Baumert 2001, 2012). Differentiation in student performance

in any one school track or school will still occur, of course, commensurate with socioeco-

nomic, psychosocial, motivational and cognitive variables. However, because achievement

covaries with socioeconomic status to a very strong extent, social segregation is an un-

desirable ancillary effect of tracking. In essence, the different tracks “act” as developmental

environments differentially influencing student performance (Baumert et al. 2003).

Reference to one of the studies already discussed in this paper—that by Baumert and

Demmrich (2001)—is useful at this point. In addition to looking at the influence of incen-

tives on test-taking motivation, the authors also compared the effort students in the lower-

track Hauptschule and the academic-track Gymnasium put into their work on the particular

test. The intended effort turned out to be the same for both school types, but the invested

effort was lower for the Hauptschule students than for the Gymnasium students. The stu-

dents in the academic-tracked schools reported a more positive emotional state and less

task-irrelevant cognitions than the students in the lower-track schools. For the entire sam-

ple, self-reported effort and worry were the most powerful predictors of test performance.

However, there was no investigation of the interplay between the motivational variables and

their effects on performance for the different school tracks conducted.

Research on differences in domain-specific and trait-like motivational constructs

across the school types has shown mixed results. Two investigations provide useful

examples. Artelt et al. (2001) found no differences across school tracks in students’

mathematics self-concept or interest in the subject. The absence of self-concept

differences suggests the “big fish little pond” effect may have been at play here (Marsh

1987; Trautwein et al. 2006). According to this effect, students construct their self-

concept by comparing themselves with their schoolmates; not by comparing themselves

with all students of their age. Thus, students with a similar level of performance will

report lower self-concepts if they are in a high-achieving environment (such as the

academic track) than in a low-achieving environment. Consequently, despite students

in academic-track schools knowing that their performance is higher than the per-

formance of students in lower-track schools, they do not show a corresponding higher

self-concept (Artelt et al. 2001).

In contrast, Baumert et al. (2006) found specific differences in students’ self-efficacy be-

liefs across the school tracks. The authors used national data from the German extension

sample of PISA 2000 to explore the influence of school structure on the emergence of dif-

ferentiated learning environments. They also found evidence of the big fish little pond ef-

fect in that the self-efficacy beliefs of students with a similar level of achievement

decreased as the track level of the school increased. Baumert and colleagues also conjec-

tured that the larger proportion of class repeaters in the lower than higher tracks might

lead to lower self-efficacy beliefs among the students in the lower-track schools. Although

this effect did not reach significance, the results nevertheless suggest that the concentra-

tion of underachievers in lower tracks can affect students’ effort.
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Study objectives

The current state of research indicates that there is a relationship between test per-

formance and test-taking motivation in low-stakes assessments. However, consideration

of situation-specific and domain-specific aspects of motivation is lacking in most of the

aforementioned studies. Moreover, the lack of research on school-track-specific differ-

ences in test-taking motivation and the mixed results of the cited studies on these dif-

ferences points to the need for more investigation of test-taking motivation across

school tracks. We therefore examined the relationship between different motivational

aspects and students’ performance in general and across school tracks in particular.

Our initial research questions were the following:

1a)To what extent do domain-specific and situation-specific aspects of motivation

predict students’ performance in a low-stakes mathematics test?

1b) Are there school-track-specific differences in the relationship between performance

in mathematics and domain-specific and situation-specific aspects of motivation?

In many studies, test-taking motivation is mainly operationalized through questions

about students’ invested effort, which covers the main element of the test-taking mo-

tivation definition. Accordingly, in a second step, we examined whether invested effort

was influenced by other motivational aspects and again considered different school

tracks in our research questions:

2a)To what extent do situation-specific aspects of motivation predict the invested

effort of test-takers in a low-stakes test?

2b)Are there school-track-specific differences in the proportion of invested effort?

In summary, our research questions addressed two separate matters. The first focused

on the relationship between performance and domain-specific as well as situation-

specific aspects of motivation. The second focused on invested effort and its relation-

ship with situation-specific aspects of motivation. Both sets of research questions also

required us to consider differences in student performance across Germany’s school

tracks.

Method
Participants

We used the German extension sample of the PISA 2000 study (Deutsches PISA-

Konsortium 2003; Kunter et al. 2002; OECD and UNESCO Institute for Statistics

2003) to investigate test-taking motivation and its relationship with students’ per-

formance in mathematics. The sample, nationally representative of German ninth-

graders, consisted of 31,740 students. Half of the sample (50%) were female, and

the average age of the students was 15.7 years (SD = 0.56). Thirty percent of the stu-

dents were attending academic-track schools and 70% nonacademic-track schools.

Eighty-eight percent of the students reported that German was their first language.

The random sampling of schools was conducted by the IEA DPC (IEA Data

Processing and Research Center), which is responsible for collecting PISA data in

Germany.
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Procedure

The PISA test took place in the spring of 2000. On the first day of testing, German stu-

dents took the international standard assessment. On the following day, they took the

national PISA extension assessment. The motivational questions used in our study

were administered on this second day of testing. Students spent approximately three

hours in total on the international and national administrations (two hours of per-

formance tests and 30 minutes of student questionnaires accompanied by questions

on cross-curricular competencies).

Measurement instruments

Motivation subscale

Although in PISA 2000, questions on test-taking motivation (situation-specific aspects

of motivation) were administered before and after the test, we did not analyze test-

taking motivation until after the test because the motivation scales varied slightly be-

tween the two measurements. For example, task-irrelevant cognition, one of the im-

portant predictor variables in the study by Baumert and Demmrich (2001), was not

measured until the end of the test.

The post-test subscales assessed various aspects of test-taking motivation: emotional

state, invested effort, test attractiveness, and usefulness of the test. The subscales were

based on the items in the Online Motivation Questionnaire (Boekaerts and Otten

1993). Items assessing task-irrelevant cognitions, namely worry and distraction, were

also administered. These questions were derived from the Test Anxiety Inventory

(Hodapp et al. 1982). All self-reported items were measured on a four-point Likert

scale, with ratings ranging from 1 = strongly agree to 4 = strongly disagree. Negatively

worded items within a positive scale were recoded. Table 1 provides examples of the

items and also the subscales’ internal consistencies.

Although the subscales contained only a few items, the internal consistencies of

the situation-specific subscales of motivation were all acceptable. The invested effort

subscale assessed students’ test-taking motivation defined according to Baumert and

Demmrich’s (2001) definition—willingness to engage on test items. We assigned the other
Table 1 Means, standard deviations, and internal consistencies of the test-taking
motivation subscales

Aspect of
motivation

Subscale Item
no.

Example item M SD Internal
consistency

Domain-specific Self-concept in
mathematics

3 I’ve always been good at math. 2.48 0.94 0.89

Situation-
specific

Invested effort 3 How much effort you’ve given
during the test?

2.89 0.58 0.83

Test attractiveness 3 How much fun did you have
during the test?

2.56 0.62 0.82

Usefulness of the
test

1 How useful do you find these
kinds of tests?

2.84 0.83 -

Emotional state 4 I’m in a good mood. 2.87 0.67 0.81

Worry 3 I have doubted my abilities. 2.06 0.69 0.73

Distraction 2 My thoughts wandered from the
tasks.

2.06 0.83 0.75
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subscales to the test-related facets (test attractiveness, usefulness of the test) and to the

person-related facets (emotional state, worry, distraction) of test-taking motivation.

Student background questionnaire

Students completed this instrument with its self-report scales after they had taken

the test. Among other constructs, this questionnaire, Marsh’s (1990) Self Description

Questionnaire, assessed students’ self-concept in mathematics as a domain-specific

aspect of motivation. Responses were measured on a four-point Likert scale, with

ratings ranging from 1 = strongly disagree to 4 = strongly agree. Internal consistency

was good (see Table 1). Studies by Brunner et al. (2009) and Chen et al. (2013) show

that it is possible to distinguish both general and domain-specific dimensions of stu-

dents’ academic self-concept. We were mainly interested in our study in identifying

any relationships among motivational constructs and test performance in mathemat-

ics, which is why we used only mathematical self-concept as the domain-specific

component of academic self-concept.

Achievement test

The achievement test assessed reading, mathematical, and scientific literacy. In the

present study, we drew on data from the national PISA test in mathematical literacy.

The results were reported on an international scale with a mean of 500 and a standard

deviation of 100. The PISA test is considered a low-stakes test because test-takers do

not receive information about their performance and their results do not count towards

their grades.

Analyses

In order to answer our research questions, we used Mplus 6 software (Muthén and

Muthén 1998-2010) to conduct multiple regression analyses with five plausible values

(PVs). PVs are ability estimates, which we derived from an item response theory ana-

lysis (Yen and Fitzpatrick 2006) conducted via ConQuest software (Wu et al. 2007).

Due to the structure of the student sample and the fact that students belonged to

different classes, we used a clustering method to correct the standard errors. We also

weighted the students for the population size. In order to gain a better interpretation of

the results, we reported the unstandardized regression coefficient b, which reflects

points on the international PISA achievement scale. In addition, because of the large

sample size, we focused only on highly significant effects with a p-value below 0.001.
Results
Before presenting the findings pertaining to our research questions, we provide infor-

mation about the students’ test performance and their scores on the subscales of

domain-specific and situation-specific motivational aspects. The weighted mean of the

mathematics scores was 500.75 (SD = 79.50). The standard deviation differed from the

international metric because we computed the performance of the ninth-graders in the

PISA German sample instead of all 15-year-olds in it.

As we anticipated, the academic-track students (Mat = 573.83; SDat = 59.00) outper-

formed the nonacademic-track students (Mnt = 470.30; SDnt = 65.95) on the mathemat-

ics test. As evident in Table 1, the students invested effort and concentrated on the

items, enjoyed taking the test, and found the test useful. Accordingly, the students
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reported a positive emotional state, little worry, and little distraction. The self-concept

scores fell within a medium range, as did test attractiveness. The correlations between

the several subscales ranged from r = 0.00 between worry and usefulness of the test to

r = 0.59 between emotional state and test attractiveness. In summary, the pattern of stu-

dents’ ratings indicated that they were motivated to do well on the PISA 2000 test.

Prediction of test performance with domain-specific and situation-specific aspects of

motivation

To answer our first research question (1a), the extent to which domain-specific and

situation-specific aspects of motivation explained performance in the low-stakes PISA

test, we examined the relationship between domain-specific and situation-specific as-

pects of motivation and test performance in mathematics. To accomplish this, we con-

ducted a multiple regression analysis with mathematics performance as the criterion.

The predictors were self-concept as the domain-specific aspect of motivation and the

diverse test-taking motivation subscales as the situation-specific aspects of motivation.

The procedure we used here followed the approach proposed by Eklöf (2008).

We added the predictors to the regression model in the following manner: first, self-

concept as the domain-specific aspect of motivation; second, effort as the main element

of test-taking motivation. We then added the test-related facets and the person-related

facets, respectively. In a second step, we were interested in school-track-specific differ-

ences. Here, we conducted the regression analysis separately for students of two tracks:

the academic-tracked schools (Gymnasium) and the nonacademic-tracked schools. Our

decision to compare just two school tracks was because, as mentioned earlier, the Gym-

nasium is the only type of school that exists across all federal states.

Table 2 shows the results of the multiple regressions. In Model 1, self-concept in

mathematics explained approximately 8% of the variance in mathematics scores. The

regression coefficient (b = 24.37) was significant and indicated that an increase of 1 on

the self-concept scale entailed an increase of approximately 24 score points on the

PISA mathematics achievement scale. We then added invested effort as the first

situation-specific aspect of motivation (Model 2). The variance explained increased

slightly to 11%, and the effect of invested effort was significant. The third model in-

cluded the test-related facets of test attractiveness and test usefulness. Usefulness had a

significant but small coefficient, and the variance remained stable. The last model
Table 2 Multiple regression of mathematics performance on domain-specific and
situation-specific aspects of motivation

Model 1 Model 2 Model 3 Model 4

b (SE) b (SE) b (SE) b (SE)

Self-concept 24.37* (0.79) 22.99* (0.78) 22.85* (0.79) 19.45* (0.80)

Invested effort 19.64* (1.33) 15.76* (1.51) 11.53* (1.56)

Test attractiveness 1.83 (1.47) −5.39 (1.55)

Usefulness of the test 4.78* (0.97) 5.93* (0.96)

Emotional state 1.04 (1.26)

Worry −19.65* (1.12)

Distraction −9.98* (0.89)

R2 (SE) 0.08* (0.01) 0.11* (0.01) 0.11* (0.01) 0.15* (0.01)

Note: *p < .001.
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contained all aspects of motivation. The overall explained variance was 15%, of which

the domain-specific aspect of motivation, represented by students’ self-concept in

mathematics, contributed 8%: thus, the higher the students’ self-concept in mathemat-

ics, the higher their performance in mathematics.

Overall, all subscales other than test attractiveness and emotional state significantly

predicted test performance. The most important situation-specific aspects of motiv-

ation were (in order of size) worry, invested effort, distraction, and perceived usefulness

of the test. These findings indicate that as the students’ performance in mathematics

improved, the (a) less worried they were, (b) more effort they invested, (c) less dis-

tracted they were, and (d) more useful they perceived the test to be. Thus, the

situation-specific aspects of motivation—worry and distraction as well as invested ef-

fort—showed a relationship with performance, as did the domain-specific aspect of mo-

tivation, despite the small amount of variance that it explained.

Our second research question (1b) within this focus referred to the differences in the re-

lationship between explained performance in mathematics and domain-specific and

situation-specific aspects of motivation across school tracks. For a clearer presentation of

the results, we chose only two models (shown in Table 3): the model with self-concept in

mathematics as the domain-specific aspects of motivation (Model 1), and the complete

model with the domain- and situation-specific aspects of motivation (Model 4).

With the first model, we established differences between students in academic-

tracked schools and students in nonacademic-tracked schools. Self-concept in math-

ematics explained 24% of the variance in the mathematics scores of the students in the

first group of schools, but only 10% of the variance in the mathematics scores of the

students in the second group.

In the complete model, the model to which we added the situation-specific aspects

of motivation, the explained variance increased marginally, by 5%, for the students at-

tending academic-track schools. Not only self-concept in mathematics but also worry

and invested effort became relevant at this juncture, meaning that (a) the higher the

self-concept of these students, (b) the less worried they were, and (c) the more they

invested effort in the test, the better their performance on it.

The explained variance also increased marginally, again by 5%, in the complete

model for the students in the nonacademic track. Here again, in addition to self-
Table 3 Multiple regression of mathematics performance on domain-specific and
situation-specific aspects of motivation, separated by school track

Model 1 Model 4

Nonacademic track Academic track Nonacademic track Academic track

b (SE) b (SE) b (SE) b (SE)

Self-concept 22.39* (0.86) 29.64* (0.79) 19.06* (0.88) 25.83* (0.85)

Invested effort 10.11* (1.65) 9.69* (2.01)

Test attractiveness −2.50 (1.65) 3.96 (1.95)

Usefulness of the test 1.10 (1.06) −2.15 (1.19)

Emotional state −2.32 (1.31) 3.50 (1.68)

Worry −16.64* (1.16) −12.78* (1.31)

Distraction −4.59* (0.96) −0.06 (1.20)

R2 (SE) 0.10* (0.01) 0.24* (0.01) 0.15* (0.01) 0.29* (0.01)

Note: * p < .001.
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concept, the situation-specific aspects of motivation (i.e., worry and invested effort)

were significantly associated with performance. In contrast to the findings for the stu-

dents in the academic-track, distraction also significantly predicted performance.

Thus, for the students in the nonacademic-track schools, the higher their (a) self-

concept and (b) invested effort, and the less their (c) worry and (d) distraction, the bet-

ter they performed.

Our next step was to run a new regression for the complete model to determine if

any of the interactions between motivational variables and school track were signifi-

cant. Four of the seven interactions became statistically significant (ordered by size of

the coefficients): test attractiveness (b = 7.35), self-concept (b = 5.95), emotional state

(b = 5.76), and distraction (b = 4.17). We were surprised to find the interaction of emo-

tional state and test attractiveness reaching significance given that the main effects of

these two variables on test performance were not significant. We accordingly decided

not to overemphasize these interactions given that these subscales did not seem to

predict mathematics scores in either school track.

In summary, the interactions supported our results: self-concept and distraction

demonstrated school-track-specific differences and were also significant predictors of

test performance. The test-taking motivation scales explained the same amount of

variance in performance in both school tracks.

Prediction of invested effort with situation-specific aspects of motivation

In order to answer the research question focusing on test-takers’ invested effort in a

low-stakes test by situation-specific aspects of motivation (2a), we used invested effort as

criterion and the test-related (Model 1) and person-related facets of test-taking motivation

(Model 2) as predictors. Because we were interested in the effects of situational aspects

on effort, we did not include the domain-specific aspect of motivation. In a second step,

we conducted a regression analysis, using the same approach as for the first set of re-

search questions-that is, separately for the academic-track students and the nonacademic-

track students.

Table 4 illustrates the results. In the first model, both of the test-related facets had a

significant effect on invested effort whereby the coefficient of test attractiveness was

bigger than the coefficient of usefulness of the test. Both explained 35% of the variance.

In the complete model (i.e., containing the person-related facets), all subscales signifi-

cantly predicted the invested effort and explained 40% of the variance in that effort.

The test-related facets of test-taking motivation (test attractiveness, test usefulness) and
Table 4 Multiple regression of invested effort on situation-specific aspects of motivation

Model 1 Model 2

b (SE) b (SE)

Test attractiveness 0.45* (0.01) 0.39* (0.01)

Usefulness of the test 0.13* (0.01) 0.10* (0.01)

Emotional state 0.04* (0.01)

Worry 0.06* (0.01)

Distraction −0.17* (0.01)

R2 (SE) 0.35* (0.01) 0.40* (0.01)

* p < .001.
Note: * p < .001.
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distraction had the strongest numerical values of the regression coefficients. The mean-

ing that can be taken from this pattern is that the more (a) attractive and (b) useful the

students perceived the test to be and (c) the less distracted they were, the higher their

level of invested effort.

The second question (2b) of this research focus referred to school-track-specific dif-

ferences in the relationship between invested effort and situation-specific aspects of

motivation. Table 5 contains the results. In Model 1, test attractiveness and test useful-

ness significantly predicted the invested effort for both school tracks. However, the co-

efficient of test attractiveness for nonacademic-track students was higher than for

academic-track students. Correspondingly, the two test-related facets of test-taking motiv-

ation explained approximately 23% of the variance in the effort invested by the academic-

track students, and 39% of the variance in effort invested by the nonacademic-track

students.

Model 2, the model to which we added the person-related facets to the test-related

facets, explained 31% of the variance in the effort the academic-track students invested in

the mathematics assessment: test attractiveness, distraction, and usefulness of the test all

showed significant coefficients. The pattern, then, was that (a) the more attractive and (b)

useful the academic-track students perceived the test to be, and (c) the less distracted they

were, the more effort they put into it. For nonacademic-track students, the complete

model explained 43% of the variance in invested effort; all subscales significantly predicted

that effort.

When we looked at the coefficients (those exceeding ± 10.0), we found that the pat-

tern for the nonacademic-track students in Model 2 was similar to the pattern for the

academic-track students. In order to assess whether the differences between the school

tracks were statistically significant, we conducted a regression with interaction effects

for the complete model. Again, as anticipated, the interaction between test attractive-

ness and school track showed a significant coefficient (b = −0.15) as did the interaction

between worry and school track (b = −0.05). However, we do acknowledge that the lat-

ter coefficient is relatively small. In summary, the results relating to our second set of

research questions suggests that the attractiveness of the test differed according to

whether the students were from the academic-track schools or from the nonacademic-

track schools.
Table 5 Multiple regression of invested effort on situation-specific aspects of motivation,
separated by school track

Model 1 Model 2

Nonacademic track Academic track Nonacademic track Academic track

b (SE) b (SE) b (SE) b (SE)

Test attractiveness 0.49* (0.01) 0.35* (0.01) 0.43* (0.01) 0.28* (0.02)

Usefulness of the test 0.13* (0.01) 0.10* (0.01) 0.10* (0.01) 0.08* (0.01)

Emotional state 0.04* (0.01) 0.03 (0.01)

Worry 0.06* (0.01) 0.02 (0.01)

Distraction −0.16* (0.01) −0.19* (0.01)

R2 (SE) 0.39* (0.01) 0.23* (0.01) 0.43* (0.01) 0.31* (0.01)

*p < .001.
Note: * p < .001.
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Discussion
This study examined two sets of research questions focused on the relationship of vari-

ous aspects of test-taking motivation, performance, and effort as well as school-track-

specific differences within this relationship.

Prediction of test performance with domain-specific and situation-specific aspects

of motivation

The first set of research questions examined the relationship between domain-specific

and situation-specific aspects of motivation and test performance in mathematics. The re-

sults showed that nearly all situation-specific aspects of motivation predicted mathematics

scores even after we had controlled for the domain-specific aspect of motivation. Self-

concept as the domain-specific aspect of motivation explained slightly more variance than

the situation-specific aspects of motivation. Along with self-concept, invested effort as

well as worry and distraction as person-related facets of test-taking motivation had the

greatest impact on the mathematics test scores (Research Question 1a).

These results do not support Eklöf (2008) findings. In her study, test-taking motiv-

ation showed no significant effect on test performance when considered with domain-

specific aspects of motivation. In order to explain these differences, we note that Eklöf

(2008) examined a relatively small sample (N = 343) of Swedish eighth-graders, whereas

we used a nationally representative sample of German ninth-graders. As mentioned in

the theoretical section of this paper, Eklöf assumed that students probably did not per-

ceive the test as low-stakes because they had not yet experienced receiving grades or

taking external tests. Hence, it is likely that test-taking motivation varies across coun-

tries due to cultural differences or different response behaviors. Thus, cross-country

comparisons of test-taking motivation on low-stakes tests constitute an important area

of further research.

Our results support the findings of Baumert and Demmrich (2001). In their study, as

in ours, effort and worry were the most powerful predictors of test performance. How-

ever, these authors were able to explain nearly twice as much variance in performance

on the basis of the two situation-specific aspects of motivation than we could with all

of our domain- and situation-specific aspects of motivation. Unfortunately, they did

not explicitly describe their analyses, which is why we were not able to compare these

differences more concretely. Here, further research is necessary.

According to the school-track-specific differences, the results indicated that these

differences are primarily due to the domain-specific aspect of motivation—students’

self-concept of their mathematics ability. For academic-track students, self-concept

had a stronger relationship with mathematics performance than it did for the stu-

dents from the nonacademic track (Research Question 1b). These results correspond

with the big fish little pond effect (Marsh 1987; Trautwein et al. 2006). Trautwein

and colleagues concluded on the basis of their study that students construct their

self-concept by comparing themselves with their schoolmates and not by comparing

themselves with all students of their age. With respect to our study, this effect im-

plies that even though students in the high-achieving environment (the Gymnasium)

knew their achievement was higher on average than that of students in the lower-

achieving environments, their self-concept was, on average, not higher than that of their

lower-tracked peers.
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Looked at another way, this pattern could mean that for the academic-track students,

high self-concept actually corresponds with good performance (therefore the higher R2),

whereas for the students from the nonacademic track high self-concept does not necessar-

ily lead to good performance (therefore the lower R2). This hypothesis is supported by the

correlation between self-concept and mathematics performance, which was higher for the

academic-track students (r = 0.48) than for their counterparts from the nonacademic track

(r = 0.32). When we used the Fisher’s z test, we found this difference was highly significant

(z = −14.75, p < .001).
The other school-track-specific difference we examined concerned the person-

related facets of test-taking motivation. For nonacademic-track students, our findings

suggest that it is more important that they do not doubt their abilities when taking

tests and that they are focused on the tasks. With respect to the task-irrelevant cogni-

tions, our findings correspond with the results of Baumert and Demmrich (2001), who

found that academic-track students had a more positive emotional state and less task-

irrelevant cognitions than students attending lower-track schools. Our results further-

more show that worry and distraction had a greater negative effect on performance for

nonacademic-track students than for academic-track students. Thus, it is especially

important that nonacademic-track students undergo testing in a distraction-free

environment, with steps having been made to mitigate anxieties so that they are moti-

vated to do their best. It may also be beneficial for further investigations to include

questions assessing anxiety in their test-taking motivation scale (see, in this regard,

Nie et al. 2011; Putwain and Daniels 2010).

Prediction of invested effort with situation-specific aspects of motivation

In regard to the second set of research questions, we found that the test- and

person-related facets of test-taking motivation predicted invested effort, with test at-

tractiveness emerging as the most powerful predictor. Distraction and usefulness of

the test showed a smaller relationship with invested effort (Research Question 2a), a

finding that aligns with work by Cole et al. (2008). They found that perceived use-

fulness and importance of the test were strong predictors of effort. For the

nonacademic-track students, test attractiveness was more relevant than for the

academic-track students (Research Question 2b); a positive image of low-stakes as-

sessments and a calm working atmosphere appear to have been essential aspects of a

favorable test environment for this first group of students. This finding can be

regarded as “good news” because it suggests that test-related facets of test-taking

motivation can be positively influenced by making low-stakes tests interesting and

appealing. Even if the test has no consequences for the test-takers, it is nonetheless

important that they find it an enjoyable experience.

Our study furthermore found that performance in low-stakes tests was slightly in-

fluenced by different motivational aspects of test-taking motivation. These results

imply that students are likely to achieve higher test performance the more effort they

invest and the less worry they experience during the testing session. These small ef-

fects support the general validity of this low-stakes assessment in Germany. Thus,

educational policy decision-making processes based on the results of low-stakes as-

sessments can be supported for this sample. However, we do not know whether the

small effects depend on the country in which it is administered, or on the particular
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test. It is thus important to take into account motivational measures, such as stu-

dents’ invested effort, when endeavoring to draw valid conclusions about students’

performance. The school-track-specific differences in self-concept in mathematics

and in invested effort that we found imply that for students attending nonacademic-

tracked schools especially, an attractive and enjoyable test is crucial to motivate

them to do their best. This consideration should be kept in mind by researchers

when constructing low-stakes tests items.
Limitations and conclusion
A limitation of the present study is the number of items per subscale. For example,

the test usefulness subscale had just one item, while the distraction subscale con-

tained only two. The internal consistencies of these two subscales could be improved

by adding further items to them. Due to the restricted testing time and the large

number of questions in the student questionnaire, more items could not be imple-

mented. However, good and substantial reliabilities confirmed the homogeneity of

these scales.

Another limitation concerns the fact that the students completed the full motivational

questionnaire after they took the test. Thus, it is possible that their responses to the self-

report questionnaire were confounded by their perceived test performance. According to at-

tribution theory, it seems likely that students reported lower invested effort to justify their

lower perceived test performance (Weiner 1986). Whether or not the reported level of test-

taking motivation corresponded with the actual test-taking motivation during the test is

therefore uncertain. We intend to undertake further research to explore reported test-

taking motivation before a test and its relationship with test performance. We also intend to

compare reported test-taking motivation before a test with the test-taking motivation after

it using the same motivational subscales.

In general, further investigations similar to the experimental study of Baumert and

Demmrich (2001) are necessary. They found no effect of raising the stakes on effort and

performance. However, their study was conducted before the first PISA survey, which was

administered in 2000. Over the intervening years, the frequency of international and na-

tional tests in German schools has greatly increased; today, students take more external

tests than they did at the beginning of this century. Thus, after more than a decade of in-

tense testing, it seems likely that test-taking motivation in low-stakes assessments has devel-

oped an influence on effort and performance. Just how motivated students remain

throughout the testing session is another area of particular interest. An analysis of this kind

would rely on more than just two measurements (i.e., before and after the test). Once such

data are to hand, the course of students’ test-taking motivation during testing sessions can

be more robustly examined.
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