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Abstract: In this study, it was aimed to examine the measurement invariance of 

State Test Anxiety Scale and its sub-dimensions developed by Şahin (2019) in 

terms of different variables. For this purpose, data were collected from a total of 

956 university students studying in different faculties. The measurement invariance 

of the scale was examined by multi-group confirmatory factor analysis in terms of 

gender, faculty and socioeconomic level variables. In the study, the measurement 

model was established for 22 items and three components of the state anxiety test 

scale (cognitive, psychosocial and physiological) and tested for configural, metric, 

scalar and strict equivalence by considering the hierarchical principle in terms of 

gender, faculty and socioeconomic level variables. The findings showed that 

Configural equivalence was provided for all dimensions except the cognitive and 

physiological subscales for the socioeconomic status variable. On the other hand, 

metric equivalence was achieved in cognitive, psychosocial and physiological 

dimensions for the gender variable. Metric equivalence was achieved in Cognitive 

dimension for faculty variable. And for the socioeconomic status variable, it was 

provided only for the scale as a whole. Scalar and strict equivalence conditions 

were not met by any of the variables examined in the study. 

1. INTRODUCTION 

Test anxiety is one of the important variables affecting the academic success of individuals. For 

this reason, it is one of the subject area that psychology has emphasized since the 1950s. Test 

anxiety is a special form of anxiety and it can affect individuals of all ages in the society (Sieber, 

1980). The exams, which are carried out for different purposes such as selection, placement, 

diagnosis and guidance, especially the exams with wide participation, affect the lives of 

individuals significantly today. Considering the meaning attributed to these exams and the 

potential of these exams to affect the lives of individuals, the dimension of anxiety experienced 

by individuals and their families can be better understood. 

In the literature anxiety is defined as; fear of anticipation of something bad will happen, 

restlessness and feeling of loss of control (Sapir & Aranson, 1990), as fear and tension felt 

under threat (Büyüköztürk, 1997), as sadness and distress caused by stressful situations 

(Özgüven, 2007). As can be understood from the definitions, the concept of "anxiety"; It 

includes feelings of sadness, distress, fear, failure, helplessness and loss of control (Cüceloğlu, 

 

*CONTACT: Huseyin Selvi    hsyn_selvi@yahoo.com.tr    Faculty of Medicine, Department of Medical 

Education, Mersin University, Mersin, Turkey 

e-ISSN: 2148-7456 /© IJATE 2021 

https://doi.org/10.21449/ijate.827105
https://ijate.net/
https://dergipark.org.tr/en/pub/ijate
https://orcid.org/0000-0002-3513-0003


Int. J. Assess. Tools Educ., Vol. 8, No. 3, (2021) pp. 570–582 

 571 

1998). Increasing the level of anxiety reveals the preventive role of anxiety. High test anxiety; 

it is an important problem that negatively affects the learning process and academic 

achievement of individuals (Ergene, 1994). As a matter of fact, individuals with high test 

anxiety may encounter situations like; easily distract, worry about performance, tension, 

restlessness, sadness, distress, fear, helplessness, loss of control, incompetence, silence, loss of 

control, less speech, withdrawal, palm sweating, hands trembling, increased heart rate and panic 

attack (Geen, 1985; Öner, 1990; Zeidner, 2007). 

On the other hand, anxiety is generally perceived as a negative emotional state. However, it 

does not always affect the person negatively. This situation, which is described as the 

facilitating effect of anxiety, is referred to as "facilitating anxiety" in the literature. Facilitating 

anxiety; It emerges as a result of the person developing more motivation to cope with this 

situation and making more effort due to the increase in perception and awareness of the anxiety 

situation (Albert & Haber, 1960). Studies conducted in the literature on test anxiety show that 

very low and very high-level test anxiety affects learning negatively and a medium-level test 

anxiety affects learning positively (Hill & Wingfield, 1984; Bados, 2005; Gençdoğan, 2006). 

For this reason, keeping test anxiety under control is important for individuals' academic 

success, self-confidence and motivation. 

Another important requirement of keeping test anxiety under control is that the quality of 

measurement tools used to measure success is affected by this situation. As a matter of fact, the 

most important requirement of a qualified measurement process is that the tests used in the 

exams can measure the variable to be measured without mixing it with other variables (Turgut 

& Baykul, 2012; Alıcı, 2013). A measurement process that can be performed in a qualified 

manner independent from the negativity of variables such as test anxiety, test technique and 

motivation will increase the accuracy of the decisions to be taken (Hill & Wigfield, 1984). 

The review of the literature on this issue shows that many studies have been conducted to 

measure test anxiety and to reveal the reasons by examining it in terms of different variables. 

Most of these studies consist of scale development / scale adaptation studies for measuring test 

anxiety and studies that attempt to reveal the causes of anxiety (McDonald, 2001; Driscoll, 

2007; Totan & Yavuz, 2009; Akın et al., 2012; Başol, 2017; Aydın & Bulgan , 2017; Bozkurt 

et al, 2017; Yao-Ting Sung & Tzu-Yang Chao, 2015; Şahin, 2019). 

When the scales developed and adapted to measure test anxiety in Turkey are examined, it is 

seen that the evidence for the reliability and validity of almost all of these scales is collected. 

Using these scales, many studies have been conducted in the literature to reveal the reasons for 

test anxiety and to reveal the differences between different subgroups such as gender, education 

level, socioeconomic status, school type (Totan & Yavuz, 2009; Akın et al., 2012; Başol, 2017; 

Aydın & Bulgan, 2017; Şahin, 2019). However, it is not correct to explain the differentiation 

of values obtained by using these scales between groups by only linking the characteristics of 

individuals. As a matter of fact, the differences between groups can be caused by the 

measurement tool rather than the individuals. Although there are studies on linguistic validity 

in scale adaptation studies, the adapted measurement tool may not measure the same structure 

in the language / culture it was adapted to (Cheug & Rensvold; 2002). The same situation also 

applies to the implementation to different groups of the scale was developed in Turkey. The 

developed scale may not measure the same structure for females and males in terms of gender 

variable and high school and university graduates in terms of education level variable. This is 

explained by the fact that psychological structures do not exactly overlap in different groups 

and cultures, in other words, the behaviors related to the structure can be different in different 

groups and cultures (van de Vijver & Poortinga, 2005). 

In order for the scores obtained from the scale to be compared between groups, it must first be 

shown that the scale measures the same structure in different subgroups, in other words, 
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measurement invariance is achieved (van de Vijver & Poortinga, 2005). In measurement 

invariance studies, the items in the measurement tool in different groups; It is examined whether 

the factor loadings, correlation patterns, error variances are the same. Measurement invariance 

is a prerequisite for comparison studies between groups (Erkuş & Selvi, 2019; Cheung & 

Rensvold, 2000). When measurement invariance is not achieved, it means that the measurement 

tool does not measure the same thing in different subgroups. This causes the comparison studies 

to lose their meaning. In summary, it is not possible to make a comparison between groups 

without measurement invariance (van de Vijver & Poortinga, 2005). 

Measurement invariance studies are conducted to reveal whether the factor structure obtained 

for the scale is the same in the sub-groups by using multi-group confirmatory factor analysis 

(Başusta, 2010). Multi-group confirmatory factor analysis is a method frequently used in 

structural equating modeling analysis, and it is performed to examine whether the model created 

by the researcher is the same in more than one group based on the data obtained from the same 

measurement tool (Tabachnick & Fidel, 2001). 

Test anxiety can be compared in terms of variables such as gender, class level, socioeconomic 

status, age group, school, university, department, education level. But first of all, the 

measurement tool used must provide measurement invariance. Findings regarding differences 

between individuals and groups cannot be interpreted without providing measurement 

invariance (Horn & Mc Ardle, 1992). Measurement invariance studies consist of 4 phased steps, 

each of which is the prerequisite of the next, such as configural, metric, scalar and strict 

equivalence (Meredith, 1993; van de Vijver, 1998).Configural equivalence is the most basic 

level of measurement invariance, and it is the step where it is tested that the factor structure 

revealed for the measured psychological variable is the same in all groups, in other words, that 

the free and fixed factor patterns are similar between the groups.As a matter of fact, in order 

for the groups to be compared, it must be demonstrated that the relevant measurement tool 

measures the same thing in all groups. If the measured structure is different in the groups to be 

compared, in other words, if the related measurement tool measures different things in different 

groups, it is not meaningful to make comparisons between groups. Depending on this condition, 

it is clear that metric, scalar and strict equivalencies cannot be examined. 

After the Configural equivalence is achieved, metric equivalence is examined. Although the 

measurement tool measures the same structure in different groups, it may not be able to measure 

individuals in different groups with the same latent structure at the same size. For this reason, 

the invariance of the units of the measuring tool in metric equivalence between groups examine. 

In other words, the equality of the units is tested. In order to test the equality of the units, it 

examines whether the factor loadings obtained for the scale items change or not between 

groups. When metric equivalence cannot be achieved, a situation arises where scale items are 

biased and cannot be summed. Therefore, it is not possible to examine scalar and strict 

invariance in cases where metric invariance cannot be achieved. 

For scalar invariance, the equality of the origins of the measuring instrument between groups 

is tested. In other words, it is tested whether 5 points in one group equal 5 points in the other 

group. If 5 points in one group equals 7 points in the other group, then the origins are unequal 

and the measuring tool contains possible bias. For scalar invariance, it is sufficient to 

demonstrate that group means and factor loadings are equal.In strict equivalence, in addition to 

configural, metric and scalar invariance, it is tested whether the error and factor variances 

obtained for the scale items are equal between the groups.  If configural, metric, scalar and strict 

invariance is provided for different groups, it can be interpreted that the scale measures the 

same structure, the same size and the same precision in these groups. And this makes it possible 

to compare the scores obtained from these different groups with the same measurement tool. 
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Regarding test anxiety, the scale used in order to make comparisons between groups should 

meet the measurement invariance conditions. In this context, the scales developed and adapted 

to measure test anxiety were examined and summarized in Table 1. 

Table 1. Summary of scales developed and adapted in Turkey. 

Scale Name Developed / Adapted Measurement Invariance 

State Test Anxiety Scale Developed by Şahin (2019) Unreported 

Revised Test Anxiety Scale Developed by Benson & El-Zahhar 

(1994), Adapted by Akın et al (2012) 

Unreported 

IDA Test Anxiety Scale, Developed by Başol (2017) Unreported 

Children’s Test Anxiety Scale Developed byWren & Benson (2004), 

Adapted by Aydın & Bulgan (2017) 

Unreported 

Cognitive Test Anxiety Scale-

Revised Form 

Developed by Cassady & Johnson 

(2002), Adapted by Bozkurt et al (2017) 

Unreported 

Friedben Test Anxiety Scale Developed by Bados & Sanz (2005), 

Adapted by Akın et al (2013) 

Unreported 

Westside Test Anxiety Scale Developed by Driscoll (2007), Adapted 

by Totan & Yavuz (2009) 

Unreported 

When Table 1 is examined, no findings related to measurement invariance have been reported 

in any of the scales Evidence regarding measurement invariance was not provided in any of the 

scales developed or adapted in Turkey to measure test anxiety. 

Test anxiety is a variable that negatively affects individuals' learning process, academic 

achievement, and the quality of the measurement tool used, and it can affect individuals of 

almost all ages in the society. Therefore, studies conducted to reveal the reasons for test anxiety 

and to keep it under control are important for the literature. 

For this reason in this study, it is aimed to provide a scale to the literature that provides the 

evidence for measurement invariance. In this study the measurement invariance of the State 

Test Anxiety Scale developed by Şahin (2019) in terms of variables of gender, socioeconomic 

level and faculty attended was examined. 

2. METHOD 

In this study, it was aimed to examine the measurement invariance of the state test anxiety scale. 

Ethics committee approval was obtained for the study. 

2.1. Study Sample 

Kline (2005) states that a sample of 200 people is generally sufficient in factor analysis studies. 

In addition, in different sources, it is recommended to reach 5-20 times the number of items for 

factor analysis (Alpar, 2016). 

In order to reach a sample that can represent the range of the measured latent trait, the sample 

of the study were determined by purposeful sampling method and the data of the research were 

obtained from 956 university students. 572 of the students are female (59.8%) and 376 of them 

are male (39.3%). 8 (0.8%) of the students was not specify their gender. 8 (0.8%) of the students 

did not specify their gender. 400 of the students stated that they were medical school students 

(41.8%), 112 were dentistry students (11.7%), and 444 (46.4%) were health college students. 

188 of the students (19.7%) are 1; 236 of them (24.7%) are 2; 428 of them (44.8%) are 3 and 

96 of them (10%) are 4 grade. 8 (0.8%) of the students did not specify their class.92 (9.6%) of 

the students stated that their socioeconomic level was low, 812 (84.9%) were medium, and 52 

(5.4%) were high. 
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2.2. Data Collection Tool 

The "State Test Anxiety Scale" was developed by Şahin (2019). The scale is scored in Likert 

type with 4 degrees and consists of 22 items in total. The scale consists of 3 components as 

'cognitive', 'psychosocial' and 'physiological' and these components explain 59.21% of the total 

variance. This structure, which was revealed by the exploratory factor analysis, was also 

confirmed by the confirmatory factor analysis. Goodness of fit values were χ2 / df = 1.72, CFI 

= 0.96, NNFI = 0.96, IFI = 0.96, RMSEA = 0.05, SRMR = 0.05. The lowest score that can be 

obtained from the scale is "22" and the highest score is 88. The Cronbach alpha reliability of 

the scale was calculated as 0.94. Alpha reliabilities for sub-dimensions were calculated as 0.85 

for physiological sub-dimension, 0.84 for psychosocial sub-dimension and 0.93 for cognitive 

sub-dimension. Similarly, the test-retest reliability of the scale, applied 4 weeks apart, was 

calculated as 0.74 for the physiological sub-dimension, 0.80 for the psychosocial sub-

dimension, 0.78 for the cognitive sub-dimension, and 0.81 for the overall scale. 

2.3. Data Analysis 

The measurement invariance of the state test anxiety scale was analyzed in terms of gender, 

faculty and socioeconomic level variables using the multi-group confirmatory factor analysis 

method. In the multi-group confirmatory factor analysis, it is examined whether the model 

created by the researcher regarding the measurement tool is the same in different groups 

(Tabachnick & Fidell, 2001). For this purpose, equality limitations are imposed on the model 

established for subgroups in the multi-group confirmatory factor analysis, and the equivalence 

of intergroup parameters is examined by following a hierarchical order from the least limited 

to the most limited model (Başusta, 2010). 

In the study, in order to examine the configural equivalence, it was tested whether the structure 

revealed by the state test anxiety scale measures the same formal structure in subgroups. For 

this purpose, the similarity of the number of factors and factor loadings of the measurements 

obtained from the subgroups was investigated. In the examination of metric equivalence, it was 

examined whether the units (distances between categories) of the conditionality test anxiety 

scale in different groups were equal. In the examination of scalar equivalence, it was examined 

whether the constants (origins) of linear regression equations between latent and observed 

variables change between groups. In the examination of strict equivalence, it was examined 

whether all the parameters estimated for the model presented were equal among the groups 

(Erkuş & Selvi, 2019). 

In this study, ΔCFI values were used to examine the equivalence of parameters between groups 

and “0.01≥ΔCFI≥ -0.01” criterion was used for ΔCFI values. ΔCFI values provide information 

about the relationship between implicit scores and observed scores and are therefore 

recommended for evaluation of goodness of fit (Amery et al., 2007; Brown, 2006; Vandenberg 

and Lance, 2000; cited in Uzun, 2010). 

For model data fit, values of χ2 / df, Root Mean Square of Approximate Errors (RMSEA), 

Comparative Fit Index (CFI), Adjusted Goodness of Fit Index (AGFI) and Root of Residual 

Means (RMR) were taken into consideration (Kline, 2005). As a criterion, the criteria given in 

Table 2 were taken into consideration (Çokluk et al., 2010; Şimşek, 2007). Lisrel 8.7 program 

was used to analyze the data.  

In the study, Little's MCAR test was used in missing data analysis. From the findings, it was 

concluded that the missing data were in random structure (χ2 = 1083.123, df = 215, p = 0.001). 

For this reason, expectation maximization method has been used to eliminate missing data. In 

addition, the data before the analysis were cleared of outliers and the skewness value calculated 

for the scale total score was calculated as 0.604 and the kurtosis value as -0.07. Şenocak (2014) 

states that the distribution can be considered normal if the skewness value is less than 1.00 and 
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the kurtosis value is less than 2.00. From here, it was accepted that the data of the study were 

normally distributed. 

Table 2. Fit indices. 

Fit Indices Good Fit Acceptable Fit 

χ2/df 0 ≤ χ2/df≤ 2 2 < χ2/df ≤ 5 

RMSEA 0 ≤ RMSEA ≤ .05 .05 < RMSEA ≤ .08 

RMR 0 ≤ RMR ≤ .05 .05 < RMR ≤ .08 

SRMR 0 ≤ SRMR ≤ .05 .05 < SRMR ≤ .08 

CFI .95 ≤ CFI ≤ 1 .90 ≤ CFI < .95 

NFI .95 ≤ NFI ≤ 1 .90 ≤ NFI < .95 

NNFI .95 ≤ NNFI ≤ 1 .90 ≤ NNFI < .95 

GFI .95 ≤ GFI ≤ 1 .90 ≤ GFI < .95 

AGFI .90 ≤ AGFI ≤ 1 .85 ≤ AGFI < .90 

3. RESULT / FINDINGS 

The fit statistics of the state test anxiety scale were found as χ2/df = 8.95, RMSEA = 0.08, CFI 

= 0.94, GFI = 0.90, SRMR = 0.06 and NFI = 0.94. When the obtained values are compared 

with the criteria in Table 2, it is seen that the fit statistics for the model are within the 'acceptable 

fit' limits except for the χ2/df value. It is known that the value of χ2/df is affected by the sample 

size and therefore it should not be interpreted alone in measurement invariance studies (Cheung 

& Rensvold, 2002). For this reason, it was accepted that model data fit was achieved for the 

model created. The path diagram obtained for the measurement model of the state test anxiety 

scale is presented in Figure 1. 

Figure 1. The path diagram of the measurement model of the state test anxiety scale. 
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In this study, the measurement invariance of the gender, faculty and socioeconomic level 

variables of the state test anxiety scale was examined by taking the principle of hierarchy 

(configural, metric, scalar and strict equivalence) into consideration, and the findings obtained 

in Table 3 for the gender variable, in Table 4 for faculty variable, in Table 5 for socioeconomic 

level variable and in Table 6.for summary information on whether the invariance is provided 

for all of the examined groups. 

Table 3. Fit statistics obtained from the measurement invariance study on gender variable. 

  Equivalence χ2/df CFI RMR GFI RMSEA ∆CFI Invariance 

G
en

d
er

 

Cognitive  Configural 4.85 0.94 0.06 0.92 0.06 - + 

Metric 8.52 0.94 0.07 0.91 0.07 0.00 + 

Scalar 10.54 0.90 0.08 0.85 0.14 0.03 - 

Psychoso-

cial  

Configural 8.16 0.96 0.03 0.99 0.07 - + 

Metric 6.46 0.95 0.07 0.98 0.08 0.01 + 

Scalar 7.15 0.85 0.09 0.96 0.12 0.10 - 

Physiologi-

cal  

Configural 16.62 0.91 0.04 0.90 0.07 - + 

Metric 15.6 0.90 0.07 0.90 0.08 0.01 + 

Scalar 13.8 0.85 0.06 0.85 0.16 0.05 - 

         

Entire Scale Configural 8.49 0.91 0.08 0.90 0.08 - + 

Metric 8.30 0.80 0.15 0.60 0.20 0.10 - 

When Table 4 is examined, it is seen that the configural equivalence is provided for the 

cognitive, psychosocial, physiological dimensions and the entire scale for the groups related to 

the faculty variable, and the metric invariance is provided for only the cognitive dimension. In 

addition, metric invariance could not be provided for the psychosocial, physiological 

dimensions and entire scale. 

Scalar and strict invariance could not be provided for sub-dimensions and the entire scale. 

Table 4. Fit statistics obtained from the measurement invariance study for faculty variable. 

 

 

Equivalence χ2/df CFI RMR GFI RMSEA ∆CFI Invariance 

F
ac

u
lt

y
 

Cognitive  Configural 8.07 0.93 0.06 0.91 0.07 - + 

Metric 7.5 0.92 0.08 0.90 0.08 0.01 + 

Scalar 10.35 0.86 0.19 0.79 0.17 0.06 - 

Psychosocial  Configural 10.01 0.92 0.03 0.94 0.07 - + 

Metric 9.9 0.87 0.09 0.90 0.16 0.05 - 

Physiologi-

cal  

Configural 13.4 0.92 0.05 0.90 0.08 - + 

Metric 12.2 0.88 0.09 0.82 0.18 0.04 - 

Entire Scale Configural 7.1 0.91 0.07 0.90 0.08 - + 

Metric 6.9 0.83 0.09 0.72 0.13 0.08 - 

When Table 4 is examined, it is seen that the configural equivalence is provided for the 

cognitive, psychosocial, physiological dimensions and the whole scale for the groups related to 

the faculty variable, and the metric equivalence is provided for only the cognitive dimension. 

In addition, metric equivalence could not be provided for the entire scale, for psychosocial and 

physiological dimensions. Scalar and strict equivalence could not be provided for sub-

dimensions and the entire scale. 
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Table 5. Fit statistics obtained from the measurement invariance study for socioeconomic level variable. 

  Equivalence χ2/df CFI RMR GFI RMSEA ∆CFI Invariance 
S

o
ci

o
ec

o
n

o
m

ic
 

L
ev

el
 

Cognitive  Configural 8.02 0.89 0.38 0.45 0.15 - + 

Psychosocial  

 

Configural 6.9 0.94 0.09 0.92 0.08 - + 

Metric 7.2 0.90 0.23 0.62 0.14 0.04 - 

Physiological  Configural 12 0.78 0.12 -0.98 0.18 - + 

Entire Scale Configural 8.5 0.91 0.05 0.90 0.11 - + 

Metric 8.1 0.91 0.05 0.89 0.11 0.00 + 

Scalar 8.5 0.80 0.09 0.78 0.11 0.11 - 

When Table 5 is examined, it is seen that for groups related to the socioeconomic level variable, 

Configural equivalence is provided only for the psychosocial dimension and the entire scale, 

and metric equivalence is provided only for the entire scale. 

In addition, metric equivalence was not provided for subdimensions. Scalar and strict 

equivalence could not be provided for sub-dimensions and the entire scale. 

Table 6. The results of the measurement invariance study regarding the variables of gender, faculty and 

socioeconomic level. 

Variable  Sub-Dimensions Configural 

Equivalence 

Metric 

Equivalence 

Scalar 

Equivalence 

Strict Equiv-

alency 

 

 

Gender 

Cognitive + + - - 

Psychosocial + + - - 

Physiological + + - - 

Entire Scale + - - - 

 

 

Faculty 

Cognitive + + - - 

Psychosocial + - - - 

Physiological + - - - 

Entire Scale + - - - 

 

Socioeconomic 

Level 

Cognitive - - - - 

Psychosocial + - - - 

Physiological - - - - 

Entire Scale + + - - 

When Table 6 is examined, configural equivalence was provided for the socioeconomic status 

variable, except for cognitive and physiological dimensions. Metric equivalence was provided 

for the cognitive, psychosocial and physiological dimensions for the gender variable, for the 

cognitive dimension for the faculty variable, and for the socioeconomic status variable only for 

the whole scale. Scalar and strict invariance, on the other hand, could not provided for any of 

the variables examined in the study. 

4. DISCUSSION and CONCLUSION 

Test anxiety can affect individuals of all ages and their families in society (Sieber, 1980). Test 

anxiety is a variable that disrupts the qualifications of measurement tools, especially their 

validity, and therefore, it is frequently studied in the literature to measure and determine its 

reasons. 

In the literature, it is seen that almost all studies on test anxiety focus on scale development, 

scale adaptation, comparison and compilation studies (McDonald, 2001; Pekrun, 2004; 

Driscoll, 2007; Totan & Yavuz, 2009; Akın et al., 2012; Başol, 2017; Aydın & Bulgan, 2017; 



Selvi

 

 578 

Bozkurt et al., 2017; Bados & Sanz, 2005; Yao-Ting Sung & Tzu-Yang Chao, 2015; Şahin, 

2019). 

In comparison studies conducted in terms of different variables and groups, it is known that the 

obtained findings are accepted as the "real" difference between the groups in terms of the 

measured feature and comparison, interpretation and generalization are made in this direction 

(Mark & Wan, 2005). It should be kept in mind that these comparative studies and 

generalizations made without providing evidence regarding measurement invariance may 

produce erroneous results. 

In this study, it was aimed to provide a test anxiety scale that provides evidence for 

measurement invariance to the literature. For this reason, the measurement invariance of the 

state test anxiety scale developed by Şahin (2019) was examined in terms of variables of gender, 

faculty and socioeconomic level. 

The findings obtained showed that the state test anxiety scale provided Configural equivalence 

in groups related to the gender variable. In other words, the factor number and factor loadings 

pattern related to the measurements obtained from the groups of the gender variable with the 

state test anxiety scale are equivalent. This is an indication that the items of the measurement 

tool reveal the same formal structure in the groups examined (Sireci, Patsula & Hambletton, 

2005). From this, it can be concluded that the state test anxiety scale measures the same formal 

structure in the groups of the gender variable. 

Metric equivalence was provided within acceptable limits for the gender variable, but this is 

not valid for the whole scale. If metric equivalence is not achieved, the summability of the scale 

items is violated and it is emphasized that there may be bias in the items (Erkuş & Selvi, 2019). 

From here, it can be concluded that the items of the state test anxiety scale produce biased 

results in men and women. For this reason, it is recommended to examine biases on the scale 

and items by considering the gender variable and to edit the items found to be biased. 

The hypotheses created in measurement invariance studies are examined by comparing the 

adaptation levels of the preceding model due to the principle of hierarchy (Başusta & Gelbal, 

2015). For this reason, Scalar equivalence could not be examined because the metric invariance 

conditions of the scale were not met. In sub-dimensions of the scale provided metric 

equivalence, but was not provided scalar equivalence conditions. This shows that the constants 

used in linear regression equations between latent variables and observed variables are not 

equivalent between groups (Erkuş & Selvi, 2019). From here, it can be concluded that the scale 

and its sub-dimensions do not have the same origins for women and men, therefore, 

comparisons between groups on the basis of the gender variable cannot be made using the state 

test anxiety scale. On the other hand, strict invariance could not be studied since scalar 

invariance could not be achieved. Strict equivalence is based on the demonstration that all the 

predicted parameters are equivalent between groups, but it is known that this condition is often 

not met in social sciences (Erkuş & Selvi, 2019). 

The findings obtained from the measurement invariance study conducted for the faculty 

variable show that the configural equivalence is provided for the cognitive, psychosocial, 

physiological sub-dimensions and the whole scale. This is an indicator that the state test anxiety 

scale reveals the same formal structure in the subgroups of the faculty variable. From here, it 

can be concluded that the state test anxiety scale measures the same formal structure in different 

subgroups of the faculty variable. Metric invariance was provided only for the cognitive sub-

dimension. This shows that for the subgroups of the faculty variable, only the units of the 

cognitive sub-dimension of the scale are equivalent within acceptable limits. Units are not 

equivalent for other dimensions and for the whole scale. For this reason, it is recommended to 

conduct a bias study on the scale and items considering the faculty variable, and to edit the 

items found to be biased. Scalar and strict invariance could not be provided for the sub-
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dimensions for the faculty variable and for the whole scale. From here, it can be concluded that 

the scale and its sub-dimensions do not have the same origins between faculties, so the 

comparison between groups on the basis of the faculty variable cannot be made using the state 

test anxiety scale. From here, it can be concluded that, apart from the cognitive sub-dimension, 

the conditionality test anxiety scale and its sub-dimensions produce biased results according to 

the variable of the faculty attended. This may be due to the different intensity and difficulties 

of the education programs of the faculties for which data were collected. As a matter of fact, in 

the faculties of medicine and dentistry, it is possible for students to repeat a year if they fail. 

But in the health college, students to repeat a course if they fail a course. This may be the reason 

why students' test anxiety cannot be explained in terms of equivalent origin and equivalent 

units. Findings on this subject also coincide with the findings of Erözkan (2004). 

From the measurement invariance study conducted for the socioeconomic status variable, it is 

seen that the Configural equivalence was provided only for the psychosocial sub-dimension and 

the whole scale. In other words, in subgroups related to the socioeconomic status variable, the 

factor number and factor load of the state test anxiety scale are equivalent for the psychosocial 

sub-dimension and the whole scale. This is not the case in other sub-dimensions. From this, it 

can be concluded that the state test anxiety scale measures only the psychosocial sub-dimension 

in the subgroups of the socioeconomic status variable and the same formal structure in the 

whole scale. Metric invariance was not provided for sub-dimensions except for the entire scale.  

This situation shows that the units of the sub-dimensions are not equivalent in the subgroups 

related to the socioeconomic status variable. Considering the whole scale, the units for the 

relevant variable are equivalent. However, the scalar and strict invariance conditions for the 

socioeconomic level variable were not met. Therefore, it appears that the comparison between 

groups on the basis of the socioeconomic level variable cannot be made using the state test 

anxiety scale. This may be due to the students with low socioeconomic status not meeting their 

needs adequately. As a matter of fact, almost all of the situations such as suitable working 

environment, adequate nutrition, meeting the needs properly, future expectation depend on the 

socioeconomic level. This may be the reason why test anxieties of students with different 

socioeconomic levels cannot be explained with equivalent origin and equivalent units. Findings 

on this subject are in parallel with the findings of Softa, Ulaş Karaahmetoğlu & Çabuk (2014). 

From the findings obtained, it can be concluded that the state test anxiety scale and its sub-

dimensions produce biased results in subgroups regarding the variables of gender, faculty and 

socioeconomic level, and considering these variables. So comparison between in this groups 

cannot be made and the findings cannot be generalized. Vanderberg & Lance (2000) state that 

testing the invariance of only a few parameters in measurement invariance studies may not 

produce sufficient results. For this reason, it may be suggested to carry out the "partial 

measurement invariance" study in terms of the variables examined within the scope of this 

study. On the other hand, this study was carried out on the students of Mersin University on the 

basis of gender, faculty and socio-economic status variables. It may be suggested to repeat the 

study on different variables, different universities and different faculties. 
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