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(Table IIT). The correlations between positive and negative emotions were negative,
with the exception of relief, which again correlated positively with both positive and
negative emotions. The correlations of relief with joy and pride are probably due to
shared valence and partially shared situational antecedents, whereas the relations with
anxiety may be caused by the relaxing properties of relief presupposing preceding
affective tension. Overall, the pattern of correlations implied sufficient divergent
validity of the scales. In contrast to the correlations of the first versions of the TEQ
scales, the intercorrelations for the anxiety, shame, and hopelessness scales were also
well below the respective reliabilities. An exception from divergent validity were the
high correlations between test-related joy and pride. As argued above, these
correlations are congruent with the overlapping nature of the two constructs of joy
and pride.

Relations to demographic variables. The correlations of emotion scores with students’
age were again near zero, and none of them reached the 1% level of significance.
However, there were significant differences between the genders. In Studies 4 and S,
female students had significantly higher scores for test-related anxiety, shame, and
hopelessness, as well as lower scores for relief (see Table 1V).

Relations to academic learning and achievement. The findings regarding relations with
learning and achievement confirmed the results of Study 3. Test-related joy, hope, and
pride were positively related to self-efficacy and perceived academic control, whereas
the correlations for negative test emotions were negative. In addition, there were
significant, consistent relations between positive activating emotions (joy, hope, and
pride) as well as deactivating hopelessness, on the one hand, and study-related interest,
effort, elaboration of learning material, irrelevant thinking, and self-regulation of
learning, on the other. To the extent that these relations represent the effects of
emotions on performance (rather than reverse effects of performance on emotions),
they imply that positive activating test emotions may be beneficial for students’
motivation, learning strategies, cognitive resources, and self-regulation, whereas
hopelessness may be detrimental.

As expected, relations for the positive deactivating emotion of relief and the negative
activating emotions of anger, anxiety, and shame proved to be more complex.
Specifically, besides negative relations to motivation, strategies, and cognitive
resources, anxiety and shame correlated positively with self-reported use of rehearsal.
This is in line with our theoretical expectations regarding the effects of emotions on
flexible versus rigid learning strategies.

Test anxiety correlated significantly with academic achievement in both Studies 4 and
5. Again, test anxiety proved not to be the emotion most closely related to students’
academic grades. Test-related joy, hope, and pride correlated significantly positively
with achievement, whereas anger, anxiety, shame, and hopelessness correlated
significantly negatively with achievement. Relations for the positive deactivating
emotion of relief were near zero. The correlations for relief are probably based on
ambivalent relations with achievement-correlated negative emotions, on the one hand,
and with exam success triggering relief, on the other.

Relations to health complaints. As in Study 3, there were significant relations between
negative emotions and a number of perceived health problems, including perceived
cardiovascular problems, stomach problems, and sleep disturbances (Table VI).
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Conclusions

The results of Studies 4 and 5 showed that the revised and final TEQ scales are reliable
as well as internally and externally valid. Building on the first version of the TEQ, it
proved possible to improve the reliability of the test hope scale, and to reduce the
correlative association between the trait test anxiety and trait test hopelessness scales.
Nevertheless, some of the trait scale intercorrelations of the TEQ were still relatively
high. Specifically, this pertains to correlations within the two emotion groups of (a) joy,
hope, and pride, and (b) anger, anxiety, and hopelessness. It turned out that the
correlations within these groups could not be reduced to low values by using
information about divergent item validities. They probably just represent the empirical
reality. Joy, hope, and pride are inevitably related because hope and pride are specific
pro- and retrospective variants of joy. Test-related anxiety, hopelessness, and shame
also share many elements (e.g., failure-related worry cognitions). However, despite their
close associations, emotions from these two groups may show differential patterns of
relations to antecedents and effects. Furthermore, although closely related at the trait
level, their intercorrelations at the level of state emotions are lower (Pekrun et al., in
prep.). Consequently, while it would seem possible to create combined scales measuring
emotions of these two groups in integrative ways, such an integration would risk
blurring empirically important distinctions.

As regards external validity, results were largely consistent with theoretical
expectations. The relations of emotion scores to gender, perceived academic self-
efficacy and control, motivation, learning strategies, irrelevant thinking, self-regulation,
academic achievement, and perceived health problems indicate that test emotions may
be of major relevance for learning, achievement, and health. However, as in Study 3,
findings should be interpreted with caution because of their cross-sectional nature.

ENGLISH-LANGUAGE VERSION OF THE TEQ (STUDY 6)

To create versions of the scales for international use and cross-cultural comparisons,
short versions of the scales were translated into English by a team of two Canadian and
two German psychologists, two professional translators, and a number of German
and Canadian graduate students (see Appendix for sample items in English). The
translation was cross-checked by back-translation into German. The short versions
of the scales used for translation were created by selecting items with favorable
item statistics, taking care to ensure that all emotion components were covered. The
empirical properties of the English version were analyzed in a North American
student sample.

Method

The scales were administered to a sample of N =389 students enrolled in three
undergraduate psychology courses at the University of Manitoba (234 females, 155
males; mean age 20.63 years, SD =3.48). Scale administration took place in the second
to fourth weeks of the term. In addition to the emotion scales, the questionnaire
included a short English version of the general self-esteem scale used in Study 3
(Schwarzer, 1986; six items, oo =0.82 in the present sample); Perry’s scale on perceived
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academic control (Perry, 1991; Perry et al., 2001; 10 items, o =0.83); four scales from
Pintrich’s Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich et al.,
1991) measuring academic self-efficacy (five items, o =0.82), effort (six items, o« =0.61),
rehearsal (four items, oo =0.59), and elaboration (six items, oo =0.73); a short English
version of the study interest scale used in Studies 3—5 (Winteler ez al., 1991; four items,
o =0.69); a short English version of our scale on self-regulation of learning (four items,
o =0.72); and grade point averages for the previous academic year (percentage scores;
M =74.8%, SD =10.2%).

Results and Discussion

Score distributions, item statistics, and reliabilities. Item and scale statistics showed
that the English versions of the emotion scales were characterized by sufficient variation
of scores, as well as by good item-total correlations and reliabilities (Table II).
Reliability coefficients were somewhat lower than for the long version of the German
scales due to the reduction in item numbers.

Internal structural validity: Confirmatory factor analysis of scales. CFA was used to
analyze internal structural scale validities (LISREL 8.53, J6reskog and Sérbom, 2002).
Adapting the procedure used by Hodapp and Benson (1997) to analyze the
dimensionality of test anxiety, three structural models were competitively tested
for each scale. In all three models, items were used as manifest variables. Model 1
(general factor model) was a one-factor model containing one latent emotion
factor using all items of the scale as indicators. Model 2 (component factors model)
contained four separate latent factors for the affective, cognitive, physiological,
and motivational components of test emotions. Model 3 (hierarchical model)
was basically identical with the component factors model, but additionally included
a general factor representing the emotion in question as a second-order factor (see
Fig. 1 for Models 2 and 3). Model 3 is nested within Model 2 and introduces
additional restrictions, inevitably implying a reduction of empirical fit compared to
Model 2.

Theoretically, our four-component conception of test emotions led us to expect
(a) that the component factor models would show better fit than the one-factor models,
and (b) that the hierarchical models would, at most, show a small loss of fit compared
to the component factor models, implying that the component factors can legitima-
tely be grouped under the umbrella of one emotion construct per scale. As shown by
Table VII, both expectations were largely fulfilled. For all scales, the component factor
models showed adequate fit to the data, and for six of the eight scales, the fit was clearly
better than in the one-factor models. Furthermore, the hierarchical models did not
imply a serious loss of fit, thus corroborating the component structure of our emotion
constructs and the scales measuring them.

Convergent versus divergent item validities and intercorrelations of scales. The patterns
of results for convergent versus divergent item validities (Table II) and correlations
between scales (Table III) were similar to those for the German versions of the
scales (see discussion above, Studies 4 and 5). Interestingly, within the group of
the neighboring emotions of test anxiety, shame, and hopelessness, it was the
relation between test shame and test hopelessness which was strongest, suggesting
close links between these two emotions in the North American student sample.
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FIGURE | Structure of test emotions: Four—components model (upper part) and hierarchical model (lower
part); items as manifest variables in each model.

External validity: Relations to gender, learning, and academic achievement. In line with
the results for the German version of the TEQ, female students scored significantly
higher on test anxiety than males. Gender differences for other test emotions were small
(Table 1V). The pattern of relations with variables of academic learning also converged
with the findings for the German versions of the scales. A number of these correlations
were even higher in the North American sample. Test joy, hope, and pride correlated
positively, and hopelessness negatively, with self-efficacy, perceived academic control,
effort, elaboration, and self-regulation. Again, negative correlations with these
variables were weaker for test anxiety. In addition, test anxiety again showed a small
positive correlation with rehearsal. Finally, there were a number of significant
correlations with academic achievement. Similar to the German data sets, test anxiety
correlated with achievement, but less so than other test emotions. Interestingly, the
highest correlations with achievement were found for test pride and shame in the
present sample. This corresponds with the importance attributed to these two emotions
in achievement motivation theory (Weiner, 1985).

Conclusions

The English versions of the scales proved to be reliable, as well as valid in terms of
internal factor structures and relations to demographic variables, learning, and
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TABLE VII Summary of Confirmatory Factor Analysis of Test Emotion Scales

Fit index
Model 7 df 2 ldf GFI CFI RMSEA
Joy 1 119 34 3.50 0.94 0.89 0.081
2 64 28 2.29 0.97 0.95 0.058
] 71 30 2.37 0.96 0.94 0.060
Hope 1 75 20 3.75 0.95 0.94 0.085
2 43 17 2.53 0.97 0.97 0.063
3 43 17 2.53 0.97 0.97 0.063
Pride 1 113 32 3.53 0.94 0.94 0.082
2 64 26 2.46 0.97 0.97 0.062
3 86 28 3.07 0.96 0.96 0.074
Relief 1 39 13 3.00 0.97 0.96 0.072
2 26 12 2.17 0.98 0.98 0.056
3 25 12 2.08 0.98 0.98 0.056
Anger 1 97 33 2.94 0.95 0.95 0.071
2 45 27 1.67 0.98 0.98 0.042
3 52 29 1.79 0.97 0.98 0.046
Anxiety 1 228 53 4.30 0.91 0.92 0.093
2 95 47 2.02 0.96 0.98 0.052
3 110 49 2.24 0.95 0.97 0.057
Shame 1 107 33 3.24 0.95 0.95 0.076
2 100 27 3.70 0.95 0.95 0.084
3 104 29 3.59 0.95 0.95 0.082
Hopelessness 1 92 44 2.09 0.96 0.98 0.054
2 82 38 2.16 0.96 0.98 0.055
3 83 40 2.08 0.96 0.98 0.053

Note. Models 1/2/3: General factor model, four-components factor model, hierarchical model.

academic achievement. The internal and external scale characteristics were similar to
those of the original German versions of the scales. Any differences between findings
for the North American sample and the German samples were in the same range as the
variation between the different German samples (Studies 3—5), lending support to the
hypothesis of cross-cultural equivalence of the scales. In sum, it seems that the English
version of the TEQ is as ready to be used in research on test emotions as the German
version is.

GENERAL DISCUSSION

Over the past 65 years, measurement and scientific analysis of test emotions has focused
on test-related anxiety. Today, a host of test anxiety inventories are available, whereas
instruments measuring test emotions other than anxiety are lacking. Advances in the
study of different test emotions, however, may be just as dependent on the development
of suitable measurement instruments as advances in test anxiety research have been
over the past decades.

In the research presented here, a questionnaire was developed which measures test-
related joy, hope, pride, relief, anger, anxiety, shame, and hopelessness. The strategy of
developing scales implied to develop domain-related theory and conduct exploratory
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analysis first, before constructing and validating items and scales. In the theory phase,
we defined “test emotions” as emotions subjectively relating to taking tests or exams,
and developed a four-components conception specifying affective, cognitive, physiolo-
gical, and motivational components for a number of major test emotions. Assumptions
on external relations of test emotions were derived from Pekrun’s control-value theory
of achievement emotions (Pekrun, 2000; Pekrun et al., 2002a, b). This theory implies
that test emotions may depend on achievement-related appraisals of control and values,
influence learning processes and performance, and are linked to resulting achievement
by feedback loops of reciprocal causation over time.

The findings of our exploratory analyses confirm that anxiety is a key emotional
experience in test and exam situations, but they are also in line with assuming that
anxiety is not the only human emotion relevant in such situations. Positive emotions
like hope, relief and joy, and negative emotions like anger, shame, and hopelessness
may be important as well, according to this analysis. Findings thus suggest that
students’ exam-related emotional life is richer than prevailing views on the importance
of test anxiety seem to suggest. Any account of emotions relating to tests and exams
which narrows the range of feelings to anxiety only may be at risk of misrepresenting
reality.

Based on these findings and on a four-components conception of test emotions
differentiating affective, cognitive, physiological, and motivational elements of emo-
tions, the scales of the Test Emotions Questionnaire were developed and fine-tuned in
German before being translated into English. Findings on the scales demonstrate that
scale scores show sufficient variation, are reliable, and are structurally valid in terms of
representing the proposed component structure of test emotions. One specific finding of
relevance to test anxiety research is that the subscales of the Reactions to Tests
questionnaire (Sarason, 1984) used to operationalize test anxiety in the first version of
the TEQ were strongly correlated with test hopelessness (Study 3). To the extent that
this finding is generalizable across subject samples and test anxiety inventories, it would
imply that contemporary measures of test anxiety might be at risk of lacking divergent
validity. Analyzing these measures in conjunction with measures of other test emotions
may help to determine to what extent this is the case, and how test anxiety measurement
can be improved such that sufficient discrimination of test anxiety from neighboring
emotions is achieved.

However, there may be limits to reducing correlations between trait test emotion
measures. High interindividual covariation within groups of neighboring trait test
emotions may simply be the empirical reality (see also Watson and Clark, 1992).
Specifically, judging from our findings on the TEQ scales, this may be true for the two
emotion groups of test-related joy, hope, and pride, and of test-related anxiety, shame,
and hopelessness. Concerning the first group, hope and pride may be regarded as
cognitively specific variants of the primary emotion of joy, as argued above. Hope can
be interpreted as anticipatory joy, implying uncertainty about future positive outcomes,
and pride as concurrent or retrospective joy, implying internal causal attributions of
positive outcomes (see Weiner, 1985, for cognitive appraisals implied by pride).
Consequently, the constructs of test-related joy, hope, and pride share emotional
contents, probably also share situational antecedents, and should therefore correlate
empirically. Concerning the second group, anxiety, shame, and hopelessness refer to
different primary emotions. Nevertheless, they may also share components and
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antecedents. Specifically, worries may be typical of all three emotions, implying that
they should also correlate.

In spite of the high correlations within these two groups of trait test emotions, it may
pay to measure them separately, for at least two reasons. First, there seems to be
differentiation at the level of state emotions (Pekrun et al., in prep.). Differentiating test
emotions at the trait level as well ensures that state and trait level measures of test
emotions are conceptually equivalent. Second, in spite of content overlap and partially
shared antecedents, there may also be emotion-specific, differential antecedents and
effects, even at the level of trait emotions. For example, whereas motivational effects of
the activating emotions of anxiety and shame may be ambivalent, hopelessness may
clearly be detrimental. Consequently, the negative correlations with academic interest
and effort found for all three emotions in the present research (Studies 3—6) were
consistently higher for hopelessness than for anxiety and shame. Another, specific
example would be suicidal ideation triggered by exam-related hopelessness rather than
just by anxiety, as reported by one participant in our exploratory studies. Concerning
differential antecedents, attributional theories and control-value theory imply that joy,
hope and pride, as well as anxiety, shame and hopelessness, should be linked to
appraisals pertaining to causal dimensions and levels of subjective certainty in
differential ways, although it may be difficult to detect these differences by trait-level
self-report methods (Weiner, 1985; Pekrun, 2000).

The external relations of the TEQ scales to demographic variables, personality,
learning, academic achievement, and perceived health proved to be largely congruent to
theoretical expectations. In line with previous research, our findings implied that test
anxiety is correlated with outcome variables. However, they also demonstrated that test
emotions other than anxiety can show even stronger relations to variables of academic
learning and achievement. This is in line with the assumptions of Pekrun’s control-value
theory (Pekrun ez al., 2002a, b) and other theories on the ambivalent nature of test
anxiety effects (see Zeidner, 1998), and implies that test anxiety is neither the only
relevant test emotion, nor necessarily the most important one.

Test joy, hope, and pride correlated positively with academic self-efficacy, interest
and effort, use of learning strategies, self-regulation of learning, and academic
achievement. The correlations for relief were weak and less consistent. This may be
due to ambivalent effects of positive deactivating emotions like relief, and to the close
relation between relief and preceding negative emotions. For anger, anxiety, shame, and
hopelessness, correlations were negative. However, as expected, anxiety tended to
correlate positively with the rigid learning strategy of rehearsal. Most of the
correlations between test emotions and variables of learning and achievement were
consistent across four independent empirical studies and German versus North
American student samples, implying cumulative evidence corroborating the robustness
of linkages between these emotions and students’ performance.

There are some limitations to the present research which should be addressed in
future studies. First, the properties of the empirical scales need to be confirmed in
different populations and samples, beyond the samples of university students addressed
in the present series of studies. The English version of the TEQ was analyzed in a
sample of North American students; it remains to be seen whether the empirical
qualities of its scales are stable across other English-speaking samples. Second, where
reliability is concerned, we gathered data on internal consistency, but the temporal
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stability (retest reliability) of the TEQ’s trait test emotion scales is yet to be examined.
Finally, our findings on the external relations of test emotions should be interpreted
with caution because of their cross-sectional status. For example, it can be assumed
that the correlations reported for test emotions and academic achievement only
partially reflect effects of test emotions on achievement. As implied by the control-value
theory, reverse effects of students’ success and failure in exams on the development of
test emotions may be equally important (for reciprocal causation of test anxiety and
achievement, see Meece et al., 1990; Pekrun, 1992a; Schnabel, 1998). Future studies
should analyze the usability of the TEQ in diverse age groups, institutions, and
countries, as well as its retest reliability and predictive validity in explaining long-term
individual development and outcomes.
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APPENDIX

Test Emotions Questionnaire (TEQ): scales and sample items

TEST JOY

I look forward to the exam (b)

Before taking the exam, I sense a feeling of eagerness (b)
For me the test is a challenge that is enjoyable (d)

TEST HOPE

I am optimistic that everything will work out fine (b)

I have great hope that my abilities will be sufficient (b)
I am very confident (d)

TEST PRIDE

I am proud of myself (a)

To think about my success makes me feel proud (a)

After the exam I feel ten feet taller because I'm so proud (a)

TEST RELIEF

I feel freed (a)

I feel very relieved (a)

I finally can breathe easy again (a)

TEST ANGER

I get angry (d)

I am fairly annoyed (a)

I get so angry, I start feeling hot and flushed (a)

TEST ANXIETY

I feel panicky when writing an exam (d)

I worry whether I will pass the exam (d)

I get so nervous I wish I could just skip the exam (b)

TEST SHAME (10)

I feel ashamed (a)

My marks embarrass me (a)

I am ashamed of my poor preparation (d)
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TEST HOPELESSNESS
I feel hopeless (d)
I have lost all hope that I have the ability to do well on the exam (d)

My hopelessness robs me of all my energy (b)

Note. b/d/a =before, during, after the exam.



