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0z. Bu calismanin amaci, Matematik Basar1 Duygular1 Olgegi’ni (BDO-M) Tiirkce'ye cevirmek ve dlgegin
psikometrik ézellikleri hakkinda kanit ortaya koymaktir. Olgek dnce Tiirkge’ye, ardindan Ingilizce’ye geri
cevrilmistir. Olgege son seklini vermeden énce ii¢ ortaokul dgrencisi ile biligsel gériisme yapilmis ve iki
alan uzmanindan goriis alinmistir. Calisma grubunu, Ankara’da devlet ortaokullarinda 6grenim gérmekte
olan altinci, yedinci ve sekizinci sinif égrencileri olusturmaktadir. Olgek sirasiyla 746 ve 2250 Kisiden
olusan iki ayr1 calisma grubuna uygulanmistir. Dogrulayici Faktér Analizi, BDO-M'nin orijinal modele
uygun olarak yedi ayr1 duygu boyutunu 6l¢tiigiinii géstermistir. Ek olarak birinci calisma grubu icin her
bir duygu boyutunun test kaygisi ile iliskisi incelenmistir. Sinav kaygis1 ile BDO-M 6lcegindeki negatif
duygular (6fke, kaygi, umutsuzluk, bikkinlik, ve utang) arasinda pozitif anlaml bir iliski bulunmustur. Her
bir duygu boyutunun giivenirligi hakkinda bilgi saglamak icin ise Cronbach alfa katsayilari incelenmis ve
degerlerin .82 ve .93 arasinda degistigi goriilmiistiir. Sonug olarak, Tiirkce’ye uyarlamasi yapilan BDO-
M’nin ortaokul 6grencilerinin matematik basar1 duygularini dlgmede gegerli ve giivenilir bir 6l¢cek oldugu
soylenebilir.

Anahtar Kelimeler. Basar1 duygulari, denetim(kontrol)-deger kurami, matematik egitimi, gegerlik,
giivenirlik

N

.

Abstract. This study aimed to adapt Mathematics Achievement Emotions Questionnaire (AEQ-M) to
Turkish language and provide evidence for the psychometric characteristics of the instrument. The scale
was first translated to the Turkish and back translated to the English. Before finalizing the instrument,
cognitive interviews were done with three middle school students and expert opinions were obtained from
two experts in the field. Participants were sixth, seventh, and eighth grade middle school students in
Ankara, Turkey. The scale was administered first to 746 and then to 2250 students, in Study 1 and 2
respectively. Confirmatory factor analysis suggested the seven-factor emotion model consistent with the
original model. Besides, the relationships between each emotion and test anxiety were examined in Study
1 as further validity evidence. Positive and significant relationship appeared with negative emotions (i.e.,
anxiety, anger, shame, hopelessness, and boredom) of the AEQ-M. Cronbach alpha coefficients were high
and ranged from .82 to .93. Overall, the Turkish adaptation of AEQ-M yielded valid and reliable scores to
assess different mathematics achievement emotions of middle school students.
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Affect as a general term addresses many constructs such as feelings, emotions,
and moods (Boekaerts, 2007) and is contended to be the predictors of a variety
of learning outcomes and the academic success of students in different subject
domains. In this regard, mathematics is portrayed to be highly influenced by
many affective variables due to its abstract nature (Kleine, Goetz, Pekrun, &
Hall, 2005). Among these affective variables, emotions or feeling states of people
are described to be more intense and unstable compared to beliefs and attitudes
in mathematics education.

Particularly, emotions are defined as “multi-component, coordinated processes
of psychological subsystems including affective, cognitive, motivational,
expressive, and peripheral physiological processes” (Pekrun, 2006, p.316).
Besides, emotions are highly related to metacognitive learning strategies (King
& Areepattamannil, 2014; Op’t Eynde, 2004), self-regulated learning (Pekrun,
Goetz, Frenzel, Barchfeld, & Perry, 2011; Villavicencio & Bernardo; 2016) and
academic achievement (Goetz, Pekrun, Hall, & Haag; 2006; Pekrun, Elliot, &
Maier, 2009; Pekrun, Hall, Goetz, & Perry, 2014; Villavicencio & Bernardo;
2016). However, they cannot be studied by traditional methods in education
because of methodological problems, ethical reasons, and their unstable nature
(Schutz & De Cuir, 2002). Indeed, a variety of emotions are experienced by
people on different academic settings. For example, a student might be anxious
before entering a difficult examination, but he/she might be proud of
himself/herself if he/she gets a high score in this exam. However, he/she might
be hopeless if he/she does not get the desired score. Furthermore, a student
might be highly interested in a science course, so he/she might enjoy duting a
laboratory session, yet he/she might get bored while doing homework. Such
differences confirm the fact that people experience a variety of emotions during
their academic lives.

Taken the multiplicity of emotions in consideration, achievement emotions are
defined as “emotions that are tied directly to achievement activities or
achievement outcomes” (Pekrun, 2006, p.317). Coming from Pekrun (2006)’s
control value-theory, this definition, calls for studies examining the role of
emotions on academic learning and achievement of students. Indeed, there is no
agreement on the number of basic emotions. Yet test anxiety has been studied
for a long period of time (Zeidner, 2007). Regarding the subject domain,
mathematics anxiety has been extensively studied in the literature as well (i.e.,
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Baloglu & Kogak; 20006; Birgin, Baloglu, Catlioglu & Gtirbuiz; 2010; Dede &
Dursun; 2008; Goetz, Bieg, Lidtke, Pekrun, & Hall, 2013; Keshavarzi & Ahmedi,
2013; Ma, 1999; Yiksel-Sahin; 2008; Wigfield & Meece, 1988). However, anger,
frustration, confusion, boredom, shame, hopelessness, enjoyment, hope, relief,
pride are some other examples of emotions which are neglected for a period of
time although they are viewed substantially important for behaviour and
academic success of students (Frenzel, Thrash, Pekrun, & Goetz, 2007a; Goetz,
Frenzel, Pekrun, Hall, & Ludtke, 2007; Spangler, Pekrun, Kramer, & Hofmann,
2002; Mega, Ronconi,& De Beni, 2014; Valiente, Swanson, & Eisenberg, 2012).

Theoretical Background of Achievement Emotions

Pekrun (2006) presents a three-dimensional taxonomy while explaining the
structure of emotions. In this taxonomy, valence (positive and negative),
activation degree (activating and deactivating), and object focus (activity and
outcome emotions) are three dimensions of achievement emotions. Accordingly,
emotions are considered as bipolar; that is, classified as positive or negative
according to valence dimension. For instance, enjoyment, pride, hope, and relief
are some examples of positive emotions; while anger, anxiety, shame,
hopelessness, and boredom are the examples of negative emotions. However,
activation degree refers the multipolar nature of emotions. Enjoyment, hope,
pride, joy, and gratitude might be classified as positive activating, whereas
relaxation, relief, and contentment are positive deactivating emotions. On the
other hand, anger, anxiety, shame, and frustration are classified as negative
activating, while boredom, hopelessness, disappointment, and sadness are
negative deactivating emotions (Pekrun, Goetz, Titz & Perry, 2002). In this sense,
positive activating emotions help learners to manage their learning process, while
positive deactivating emotions play as an indicator to take a break during learning
process. On the other hand, students try to overcome with the problems or keep
themselves from the failure with the help of negative activating emotions
whereas negative sense and feelings about their abilities might be developed

because of the experience of negative deactivating emotions (Chiang & Liu,
2014).

Except the valence dimension and activation degree, object focus is another
dimension for the three-dimensional taxonomy of emotions. According to
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object focus, emotions might be classified as “activity emotions” or “outcome
emotions.” For activity emotions, if the on-going achievement activities are
perceived to be controllable and positively valued, enjoyment might arise but if
they are negatively valued, anger might be experienced. However, if the on-going
activities are valued but there is a shortfall on the perceived control over the
activities, frustration might appear (Pekrun, 2006; Pekrun, Frenzel, Goetz, &
Perry, 2007). Outcome emotions, which focus on the outcomes of activities, are
classified as prospective and retrospective emotions. In this category, time is
taken as a reference point. If a possible success or the failure is expected on an
activity, the emotions will be called as prospective emotions. More specifically,
if the level of the control over the activities is high and the focus is on the success,
anticipatory joy is sensed. Yet, when students try to avoid themselves from the
failure with a high level of control, relief is experienced. Furthermore, if the
partial control exists regarding the focus on success or failure, hope or anxiety
might appear. Hopelessness is also inevitable under the possibility of the failure
(Pekrun, 2006; Pekrun et al., 2007). Retrospective emotions, on the other hand,
are experienced shortly after potential success and failure states. The causes of
the outcomes that might be because of the self, others, or external situations are
also considered for such emotions. To illustrate this, pride and shame might
arouse due to the attribution of the success or the failure to the self, while anger
and gratitude might be expressed due to the attribution of the abovementioned
acts to others (Pekrun, 2006; Pekrun et al., 2007).

Measurement of Achievement Emotions

The original version of Achievement Emotions Questionnaire (AEQ) was
constructed by Pekrun et al. (2011) based on the control-value theory to measure
students’ distinct achievement emotions for different age groups. Enjoyment,
hope, pride, relief, anger, anxiety, hopelessness, shame, and boredom were
selected emotions to be included in the scale. There are three sections in AEQ
regarding three different academic settings: class-related (80 items), learning-
related (75 items) and test-related (77 items) emotions. Within each section, there
are also three parts as before, during, and after which address the emotions in
the related sections. Although the instrument measures trait-like emotions, state
or course-specific emotions of students might be also assessed if the instructions
were adapted in this respect (Pekrun et al., 2011). During the validation process,
several models (i.e., one-emotion factor model, eight emotions-factors model,
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three settings-factors model and emotion x setting factors model) were tested.
According to the confirmatory factor analysis results, emotion x setting factors
model was seen to fit better than the other models when the modification indices
were compared. Besides, the reliability estimates of the instrument did not fall
below .75.

As control-value theory suggested, emotions are deemed as domain-specific
(Goetz, et al., 2007; Goetz, Frenzel, Hall, & Pekrun, 2008). Therefore, many
studies focused on the domain specificity of emotions in different academic
domains (Goetz et al., 2006; Frenzel et al., 2007a; Goetz, Cronjaeger, Frenzel,
Ludtke, & Hall, 2010). In this regard, AEQ was also adapted to measure students’
achievement emotions on specific subject domains like mathematics (AEQ-M;
Pekrun, Goetz, & Frenzel, 2005). The present study aims to adapt the
Achievement Emotion Questionnaire — Mathematics (AEQ-M) to Turkish
language and provide evidence regarding the psychometric characteristics of this
instrument.

METHOD

Participants

Two different samples of middle school students were used in this study. Cluster
sampling as a probabilistic sampling strategy was applied in both. In Study 1,
three public middle schools were initially chosen in a central district of a big city
in Turkey. The questionnaire was administered to totally 746 middle school
students. Among the students, 18.2% was from the sixth graders (»= 136), 37%
were from the seventh graders (» = 2706), and 44.8% were from the eighth graders
(n = 334). Furthermore, 52.1% of the participants were female (» = 389) and
47.5% were male (7 = 354). Three students did not mention their gender.

In Study 2, fourteen schools were selected from four central districts of the same
city in Turkey. Among the selected schools, 2,250 middle school students from
sixth, seventh, and eighth grades took part in the study. Regarding the grade
levels, 690 students were from the sixth (30.7%), 772 students were from the
seventh (34.3%), and 784 of them were from the eighth grade (34.8%). Four
students did not indicate their grades. Besides, 51.7% of the participants were
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female (» = 1,164) and 48.2% were male (# = 1,085). One student did not
provide gender information.

Adaptation Process of AEQ-M

As a multidimensional self-report instrument, AEQ-M is accessible in German,
Chinese, and English languages (Pekrun et al., 2005). Besides, sub-scales of this
instrument have been extensively used to measure students’ mathematics
achievement emotions across different grade levels (e.g., Frenzel, Goetz, Ludtke,
Pekrun, & Sutton, 2009; Frenzel, Pekrun, & Goetz, 2007b, 2007c; Frenzel, et al.,
2007a; Goetz et al., 2010; Villavicencio & Bernardo; 2013a, 2013b, 2016). The
instrument includes 60 items on a five-point Likert scale ranging from “strongly
disagree” (1) to “strongly agree” (5). The questionnaire assesses seven different
emotions in mathematics: enjoyment (10 items; e.g., “I am happy that I understand
the material.”), pride (6 items; e.g., “After a math test, I am proud of myself.”),
anger (9 items; e.g. “I get angry because my math homework occupies so much
of my time.”), anxiety (15 items; e.g., “I start sweating because I am worried 1
cannot complete my assignments in time.”), shaze (8 items; e.g., “I am ashamed
that I cannot answer my math teacher’s questions well.”), hopelessness (6 items;
e.g., “During the math test, I feel hopeless.”), and boredom (6 items; e.g., “I’'m so
bored that I don’t feel like studying anymore.”) (Pekrun et al., 2005).

AEQ-M consists of three sections, which are class-related emotions (18 items),
learning-related emotions (19 items), and test- or exam-related emotions (23
items). Those sections focus on the emotional experiences of students while
attending class, studying and doing homework, and taking tests or exams,
respectively. There are also three parts within each section that assess emotions
of students regarding particular time intervals such as before, during, and after.
During part refers the activity emotions corresponding to the related section,
before represents the prospective outcome emotions, and after part is about the
retrospective outcome emotions.

Within the scope of the current study, AEQ-M was translated to Turkish
language by the first author and three bilingual translators. Afterwards, the back
translation was done by three different translators, as well. In the end, two
versions were reviewed to ascertain if the content of the items matched the
original questionnaire. During the translation process, the method of

Tirk Psikolojik Danigsma ve Rehberlik Dergisi - 2019 528



Turkish Adaptation of Mathematics Achievement Emotions Questionnaitre

decentering was used to provide equivalence. Then, expert opinion was taken
from two experts in the field of guidance and psychological counselling and one
expert in the field of measurement and evaluation to provide evidence for face
validity. Before finalizing the instrument, cognitive interviews were done with
three students from sixth, seventh, and eighth grades to identify the items that
may cause possible response errors. Students also commented on the format and
the design of the instrument. Accordingly, there was no problematic item in
terms of the length or cultural sensitivity. However, five items including the
word of “material” made confusion since this word has two meanings in English.
It might be the subject or the related documents, textbooks, the worksheets, and
manipulatives used in the lesson. In order to clarify those items, experts in
different fields (e.g., curriculum and instruction, educational psychology) were
consulted. Finally, it was agreed that the “subject” meaning should be considered
in translation.

Data Analysis

The factorial structure of the Turkish AEQ-M was examined with Analysis of
Moment Structures (AMOS 20; Arbuckle, 2011). Model selection was based on
research on AEQ in different countries. Four models were planned to be tested
in both studies: one emotion-factor model (1A), two-factor (correlated) model
including positive and negative emotions (1B), three-settings factor model
consisting of class-related, learning-related and test-related emotions (1C), and
seven emotion-factors model with enjoyment, pride, anxiety, anger, boredom,
hopelessness, and shame (1D) (See Figure 1). As chi-square statistics is highly
sensitive to sample size (Kline, 2011), other goodness of fit indices (i.e., Root
Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI),
Non-Normed Fit Index (NNFI), and Standard Root Mean Square Residual
(SRMR) were used to evaluate model fit. According to Hu and Bentler (1999),
values of CFI and NNFI should be greater than .95 for a good model fit and as
low as .90 for a moderate model fit. On the other side, the rule of thumb for
RMSEA for a good model fit is the value less than .05 and .08; while, values
between .05 and .08 indicate mediocre model fit (Browne & Cudeck, 1993). The
values for SRMR should be less than .08 for a good model fit (Hu & Bentler,
1999).
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Figure 1. CFA models for mathematics achievement emotions questionnaire. Upper left part: Model 1A (one emotion-factor
model), Upper middle part: Model 1B (positive vs negative emotions-factor model), and Upper left part: Model 1C (three settings
model). Lower left part: Model 1D (seven emotions-factor model) and Lower right part: Model 1E (emotions x settings model). p
represents parcel, pos = positive, neg = negative, Jo = enjoyment, Pr = pride, Hl = hopelessness, An = anger, Ax = anxiety, Sh =
shame, Bo = boredom. C., L., and T denote class-related, learning-related, and test-related emotions, respectively. In Model 1E,

parcelling cannot be used.
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Before conducting CFA, the assumptions of sample size, normality, linearity,
and absence of outliers were evaluated for both datasets (Tabachnick & Fidell,
2013). The sample size assumption was met, as the number of participants in
both samples was more than ten times of the number of items in the scale (Hair,
Black, Babin, & Anderson, 2010). In Sample 1, there was no standardized score
above or below the critical point of 3.29 as a univariate outlier (Tabachnick &
Fidell, 2013) except one case and this case was excluded from the sample.
Besides, multivatiate outliers were examined through Mahalanobis Distance (D?).
Accordingly, in Sample 1, twenty cases out of 745 participants showed evidence
of being a multivariate outlier toward the critical value of 99.607 (107.38, df =
60, p = .001). These cases were excluded, producing a final data of 725
participants. In Sample 2, no value below or above the standardized score of
3.29 was inspected. However, 208 cases went beyond the critical value of 99.607
(df = 60, p = .001), and hence they were eliminated from the sample, leading to
2042 participants in Study 2.

Besides, the univariate normality assumption was inspected through skewness
and kurtosis values, Kolmogorov-Smirnov and Shapiro-Wilk tests, histogram
and Q-Q plots. Regarding the univariate normality, the absolute values of
skewness and kurtosis results for each item were not greater than 3 and 10
(Kline, 2011). Kolmogorov-Smirnov and Shapiro-Wilk results were significant
which indicates non-normality in the data, although histograms and Q-Q plots
did not display serious evidence of non-normality in the data. As Mardia’s tests
show multivariate non-normality, item parcelling method was applied in this
study (Bandalos, 2002; Marsh, Hau, Balla, & Grayson, 1998; Matsunaga, 2008).

Item parcelling is preferred when non-normality, sample size, sample size to
variable ratio, and parameter estimates are of the concern (Bandalos & Finney,
2001). In other words, non-normal distributions tend to approximate more
normal distributions within parcelled data (Holt, 2004; Matsunaga, 2008).
Further, the number of parameter estimates and the number of the sample size
to variable ratio are reduced, leading to a decrease in the amount of measurement
error (Matsunaga, 2008). Since the number of items per parcel is suggested to be
higher than three (Bollen, 1989), model 1E cannot be tested (see Figure 1). On
the other hand, the number of parcels was preserved at a fewer level (2 or 3),

while the number of items on each parcel was at maximum level to improve the
model fit (Holt, 2004; Rogers & Schmitt, 2004).

531 Tk Psikolojik Danssma ve Rehberlik Dergisi - 2019



Calik ve Capa Aydin

Furthermore, internal consistency estimates were estimated through Cronbach
alpha coefficients for all emotion dimensions for Study 1 and 2. These analyses
were performed with IBM SPSS 22 for windows.

RESULTS

The CFA revealed a significant chi-square statistics results for each model in
Study 1. As this statistic is sensitive to sample size (Kline, 2011), so other fit
indices were examined: CFI, NNFI, RMSEA, and SRMR. Findings indicated
that model 1B (positive vs negative factor-model) and model 1D (seven-
emotions factor model) seemed to be good fitting models than the other models
with the following fit indices, respectively: RMSEA= .06 and .05, CFI = .99
and .98, NNFI= .99 and .98 and SRMR= .02 and .02 (see Table 1). Based on
CFA results, the factor loadings of the item parcels for model 1B (positive versus
negative emotions-factor model) and model 1D (seven-emotions factor model)
were greater than .80 (see Table 2).

Table 1. Confirmatory Factor Analysis of AEQ-M across Models (with Sample 1, n

=725)
Model X2 & CFl NNFI RMSEA SRMR
1A 38.787 5 986 972 095 0222

1B 95.994 26 991 988 060 0186

1C 578.44 41 846 794 133 079
1D 294.736 98 983 976 052 0222
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Table 2. Factor Loadings of Item Parcels of AEQ-M for Model 1B &1D (Study 1)

Model 1B Model 1D
Dimension Ttem Standardized Dimension Item Standardized
parcels estimates Parcels estimates
Parcell .86 Enjoyment P1 .86
Positive P2 94
Parcel2 91 Pride P1 91
P2 .92
Parcel3 .88 Anger P1 .83
P2 .87
Parcel4 94 P3 .85
Anxiety P1 .83
Negative Parcell .94 P2 .80
P3 .85
Parcel2 .93 P4 .83
Boredom P1 .84
Parcel3 91 P2 .93
Shame P1 .83
Parcel4 93 P2 .83
Hopelessness P1 .86
Parcel5 .90 P2 .89
In Study 2, the CFA was conducted with maximum likelihood (ML) estimation
as it is recommended as a better alternative for medium to large samples
(Tabachnick & Fidell, 2013). After performing CFA, chi square statistics were
found to be significant, so CFI, NNFI, RMSEA and SRMR modification indices
were compared. According to the results, model 1B seemed to fit well except
for RMSEA value of .086 whereas model 1D is a good fitting model with the
following fit indices: RMSEA= .069, CFI = .99, NNFI= .98 and SRMR= .02
(Table 3).
Table 3. Confirmatory Factor Analysis of AEQ-M across Models (with Sample 2, n =2042)
Model Xz df CFI NNFI RMSEA SRMR
1A 245.25 5 967 935 153 .0306
1B 418.593 24 984 977 .086 .0237
1C 921.703 41 .925 .899 103 .0582
1D 664.137 98 .985 979 .053 0171
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The findings were in parallel with the findings of the first study. In this regard,
the factor loading of the item parcels for model 1D is presented in Table 4. The
factor loading of each parcel ranges from .78 to .93.

Table 4. Factor Loadings of Item Parcels for AEQ-M (Study 2)

Dimension Ttem Standardized Item  Standardized
Parcels estimates Parcels estimates

Enjoyment P1 93 Anxiety P1 .84

P2 93 P2 91
Pride P1 91 P3 .85

P2 93 P4 .89
Anger P1 .87 Boredom P1 91

P2 .88 P2 .88

P3 .90 Shame P1 .78
Anxiety P1 .84 P2 .89

P2 91 Hopelessness P1 .89

P3 .85 P2 91

P4 .89

As the model 1D appears to be the best fitting model while considering these
two studies, descriptive statistics results and reliability coefficients regarding the
model 1D for the first and second study is presented in Table 5. Cronbach alpha
estimates did not change noticeably between two studies. They were deemed to

be acceptable as they were all above .80 (Knapp & Mueller, 2010).

Table 5. Descriptive Statistics and Reliability Estimates of Emotion Dimensions (Study

1 and 2)
M SD a

Study 1
Enjoyment 3.50 1.06 .89
Pride 3.50 1.10 91
Anxiety 2.45 0.91 .90
Anger 2.04 1.01 .89
Hopelessness 2.51 1.14 .86
Boredom 2.06 1.07 .88
Shame 2.44 95 .82
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Table 5. Descriptive Statistics and Reliability Estimates of Emotion Dimensions (Study
1 and 2)-cont

M SD a
Study 2
Enjoyment 3.31 1.09 93
Pride 3.41 1.14 .92
Anxiety 2.55 1.01 91
Anger 2.16 1.08 91
Hopelessness 2.60 1.26 .89
Boredom 2.30 1.17 .87
Shame 2.35 0.98 .82

To provide further validation of AEQ-M, the participants in Study 1 were also
administered the Turkish version of test anxiety (5 items) subscale of Motivated
Strategies for Learning Questionnaire (Sungur, 2004). It was expected that test
anxiety would be positively correlated with anxiety, anger, shame, hopelessness,
and boredom, while negatively correlated with enjoyment and pride. Bivariate
correlations were performed between the scores of test anxiety subscale of
MSLQ and factor scores of AEQ-M. As displayed in Table 6, the relationships
between factor scores of AEQ-M and test anxiety subscale of MSLQ were
significant except enjoyment and pride. All the relationships appeared in the
expected direction. The strength of the relationship between anxiety and test
anxiety subscale was moderate (» = .44) (Cohen, 1988) but stronger than other
emotions.

Table 6. Correlations between Emotions and Test Anxiety Subscale of MSLQ

1 2 3 4 5 6 7 8
1.Enjoyment -
2.Pride 82" -
3.Anger =500 -54 -
4. Anxiety =500 -54" 547 -
5.Shame -417 -46" 54" 73 -
6.Hopelessness ~ -.57*  -59° 62" 84" g1 -
7.Boredom =700 =597 85" .60" 53" .65 -
8.MSLQ -08  -.05 A2 44 33" 36" A4 -

(Test anxiety)
<01, "p<.05
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CONCLUSION AND DISCUSSION

This study aimed to adapt AEQ-M to Turkish language and check the
psychometric characteristics of the scale. Psychometric properties of AEQ-M
yielded satisfactory fit indices and reliability estimates. Although model 1B
(positive versus negative emotions-factor model) and model 1D (seven-
emotions factor model) both seemed to fit the data, model 1D represents the
best considering the fit indices for Study 1 (CFI=.983, NNFI=.976,
RMSEA=.052 SRMR=.0222) and for Study 2 (CFI=.985, NNFI=.979,
RMSEA=.053, SRMR=.0171). Besides the internal consistency estimates for
each emotion dimension ranged from .82 to .91 for Study 1 and from .82 to .93
for Study 2. In this regard, Cronbach alpha coefficients were deemed to be high
for both studies. These findings were in line with Pekrun et al. (2011)’s study
which examined the structure of academic emotions in different learning
environments. Besides, the positive moderate correlations of the anxiety scale
items with the items on test anxiety scale of MSLQ provided further evidence
of validity for AEQ-M.

The studies that make cross-cultural comparisons of AEQ-M also confirmed the
factorial structure of the instrument. In Frenzel et al. (2007a)’s study, the Chinese
and German version of the instrument were administered to the middle school
students to assess their mathematics enjoyment, mathematics pride,
mathematics anxiety, mathematics anger, and mathematics shame, and
measurement invariance across two languages were checked as well. The
corresponding nature of both Chinese and German version of the questionnaire
might encourage researchers to adapt the original instrument to some other
languages as in the current study to gain more information about students’
achievement emotions in mathematics. In this perspective, researchers in Turkey
might also contribute to the related literature by using the Turkish version of
AEQ-M.

Except from the cross-cultural studies, AEQ-M has been used in a number of
studies which considered the discrete nature of emotions in learning
environments for different subject domains including mathematics as well
(Frenzel et al., 2007b; Frenzel et al., 2007c; Lichtenfeld, Pekrun, Stupnisky, Reiss,
& Murayama, 2012; Peixoto, Mata, Monteiro, Sanchas, Pekrun, 2015;
Villavicencio & Bernardo, 2013a). Having compared the fit indices and the
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reliability estimates of the studies with the proposed model in the current study,
there was a remarkable consistency among the findings. Therefore, AEQ-M
could be considered to have a full potential to measure students’ academic or
achievement emotions in mathematics. However, there might be some other
emotions that the current study did not focus on. Future studies might include
those other than the targeted emotions. As this study underlined middle school
students’ mathematics achievement emotions, the questionnaire might also be
tested with elementary and secondary school students.

All in all, the proposed model based on Pekrun (2006)’s control-value theory,
the current literature, and the original version of the scale was verified by the
data. The factor loadings of item parcels and the results of fit indices provided
construct-related validity evidence. Therefore, the Turkish version of AEQ-M
could be used to measure mathematics achievement emotions of middle school
students in Turkish educational contexts.
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Genisletilmis Ozet

Girig: Duygu, “cok boyutlu, duyussal, bilissel, motivasyonel, disavurumsal ve fizyolojik
strecleri iceren es-glidumlii psikolojik alt sistemler” (Pekrun, 2006, sf. 316) olarak
tanimlanmaktadir. Duygularin olusumunda etkili olan temel bilesenler g6z 6ntinde
bulundurularak Pekrun (20006) tarafindan “akademik faaliyet ya da ¢iktilarla dogrudan
iliskili duygular” (sf. 317) olarak tanimlanan “basart duygulart” kavrami ise 6grencilerin
bir dersi dinlerken ve calisirken, 6dev yaparken, sinav olurken ya da bahsedilen tim bu
akademik faaliyetler kapsaminda basarili ya da bagarisiz olma hallerinde deneyimledikleri
duygular olarak kabul gérmektedir.

Ogrencilerin 6grenme ortamlarinda deneyimleyecekleri akademik duygulart dogru bir
sekilde tanimlamak ve ayirt edici gegerligi saglama acisindan alanyazinda gesitli duygulart
bir arada Slcen Slceklere ihtiyag vardir. Bu kapsamda, Pekrun ve arkadaslar (2011)
tarafindan farkli yas gruplarindaki bireylerin pozitif ve negatif bagart duygularint 6l¢mek
icin gelistirilen Bagart Duygulari Olgeginin (Achievement Emotions Questionnaire;
AEQ) alanyazina katkida bulundugu distnilebilir. Denetim-Deger kuramina gore
denetim ve deger degerlendirmelerinin konu alanina bagl olarak degismesinden dolay1
alanyazinda bu énciillerin bir Giriinii olan akademik duygularin da konu alanina bagl
olarak degistigini ortaya koyan bir¢ok arastirma bulunmaktadir (Goetz, Frenzel, Pekrun,
Hall ve Ludtke, 2007; Goetz, Frenzel, Hall ve Pekrun, 2008; Goetz, Pekrun, Hall ve
Haag, 2006; Frenzel, Thrash, Pekrun ve Goetz, 2007). Bu kapsamda, farkli yas
gruplarindaki Ggrencilerin matematige yonelik basart duygularini Slgmek amactyla
Pekrun, Goetz ve Frenzel (2005) tarafindan Matematik Bagart Duygulari Olgegi
(Achievement Emotions Questionnaire; AEQ-M) gelistirilmistir. Bu ¢alismanin amaci,
Matematik Basart Duygulart Olgegini (BDO-M) Tiirkge'ye cevirmek ve olgegin
psikometrik 6zellikleri hakkinda kanit ortaya koymaktir.

Yéntem: BDO-M, toplam 60 madde ve ti¢ bolimden olusmaktadir. Bu béliimler,
sirastyla sinif ortami (18 madde), 6grenme ortamt (19 madde) ve sinav ortami (23
madde) ilgili duygu durumlarini icermektedir. Her bir bolim kendi igerisinde 6nce,
sirasinda ve sonra olmak lizere Gi¢ alt boliime ayrilmakta ve her bir alt bélim ilgili
bélimle ilgili duygu durumlarim incelemektedir. Zevk (10 madde), gurur (6 madde),
kayg1 (15 madde), 6fke (9 madde), bikkinlik (6 madde), umutsuzluk (6 madde) ve utang
(8 madde) gibi yedi farkli duygu durumunu igeren Slgek maddeleri 5°1i Likert tipinde
“kesinlikle  katlmiyorum” (1) dan  “kesinlikle katihyorum” (5)’a  dogru
cevaplandirilmaktadir. Calisma grubu, Ankara’da devlet ortaokullarinda 6grenim
gérmekte olan altinci, yedinci ve sekizinci sinif égrencilerinden olusmaktadir. Olgek,
strastyla 746 ve 2250 kisiden olusan iki ayr1 calisma grubuna uygulanmustir. Olgegin yapt

Tirk Psikolojik Danigsma ve Rehberlik Dergisi - 2019 544



Turkish Adaptation of Mathematics Achievement Emotions Questionnaire

gecerligini saglamak amaciyla Dogrulayict Faktr Analizi (DFA) yapilmis; glivenirligi
hakkinda bilgi saglamak amactyla Cronbach Alpha degerlerine bakilmistir.

Bulgular: Birinci ¢alisma kapsaminda yapilan DFA ile elde edilen uyum iyiligi indeksi
(goodness of fit index; GFI), karsilastirmali uyum indeksi (comparative fit index; CFI)
ve yaklasik hatalarin ortalama karekékii (root mean square error of approximation;
RMSEA) sonuglarina gére pozitif-negatif duygu modeli (RMSEA= .06 , CFI = .99,
NNFI= .99, SRMR= .02 ) ve yedi duygu boyutu modelinin (RMSEA= .05, CF1 = .98,
NNFI= .98 and SRMR= .02), diger modellere gbre daha yiiksek uyum indeks
degerlerine sahip oldugu gorilmektedir. Tkinci calisma kapsaminda yapilan DFA
sonuglarina gére ise yedi-boyutlu duygu modelinin en iyi uyum indeks degerlerine sahip
oldugu gérilmektedir RMSEA=.069, CFI = .99, NNFI= .98 and SRMR= .02).

BDO-M’nin yapt gegerligine iliskin farkli kanitlar saglamak amaciyla birinci ¢alisma
grubuna ayrica Ogrenmede Giidiisel Stratejiler Anketi (Sungur, 2004) nin sinav kaygist
alt 6lgegi uygulanmustir. BDO-M igerisinde yer alan her bir duygu boyutu ve sinav
kaygist arasindaki iligki analizi sonuglart zevk ve gurur boyutlart haricinde sinav
kaygisinin diger duygu boyutlart ile anlamli ve porzitif bir iligki icerisinde oldugunu
gostermektedir.

Olgegin giivenirligi hakkinda bilgi saglamak icin her bir boyutun Cronbach alfa
degerlerine bakilmistir. I¢ tutarlilik katsayilari her bir duygu boyutu igin birinci
calismada .82 ve .91; ikinci ¢alismada ise .82 ve .93 degerleri arasinda degismektedir.

Tartisgma & Sonug: Bu calismada Onerilen modeller iki ¢alisma grubu icin de
Dogrulayict Faktér Analizi ile test edilmis ve her modelin uyum indeksi sonuglart
birbiriyle karsilastirildiginda yedi-duygu boyutu modelinin dogrulandigi gézlenmistir.
Eldeki bulgular, mevcut alanyazin ile de uyum igerisindedir. Ayrica, iki ¢aligma grubu
icin de yedi-duygu boyutu modeline gére i¢ tutarlilik katsayilari hesaplanmistir. Her bir
duygu durumunun i¢ tutarlilik katsayilart .80’nin iizerindedir. Bu kapsamda, BDO-
M’nin ortaokul 6grencilerinin matematik basart duygularini 6l¢mek icin kullanilabilecek
gecerli ve giivenilir bir 6lgek oldugu sonucuna varilmaktadir.
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