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Abstract: This study aims to generalize the reliability of the GAAIS, which is 

known to perform valid and reliable measurements, is frequently used in the 

literature, aims to measure one of today's popular topics, and is one of the first 

examples developed in the field. Within the meta-analytic reliability generalization 

study, moderator analyses were also conducted on some categorical and continuous 

variables. Cronbach's α values for the overall scale and the positive and negative 

subscales, and McDonald's ω coefficients for positive and negative subscales were 

generalized. Google Scholar, WOS, Taylor & Francis, Science Direct, and EBSCO 

databases were searched to obtain primary studies. As a result of the screening, 132 

studies were found, and these studies were reviewed according to the inclusion 

criteria.  Reliability coefficients obtained from 19 studies that met the criteria were 

included in the meta-analysis. While meta-analytic reliability generalization was 

performed according to the random effects model, moderator analyses were 

performed according to the mixed effect model based on both categorical variables 

and continuous variables. As a result of the research pooled, Cronbach's α was 

0.881, 0.828, and 0.863 for total, the negative, and positive subscales respectively. 

Also, McDonald's ω was 0.873 and 0.923 for negative and positive subscales 

respectively. It was found that there were no significant differences between the 

reliability coefficients for all categorical variables. On the other hand, all 

continuous moderator variables (mean age, standard deviation age, and rate of 

female) had a significant effect. 

1. INTRODUCTION 

In everyday life, applications related to artificial intelligence are encountered or used almost 

daily. Reasons such as the fact that computers play an essential role in our lives and that their 

use increases due to the convenience they bring and the different experiences they offer every 

day and that they eliminate the problem of space and time in accessing information, provide an 

understanding of the popularity of artificial intelligence. There are many studies related to 

artificial intelligence in many fields. When the keyword "artificial intelligence" is searched in 

Google Scholar, 3.490.000 research studies are found. Especially ChatGPT, which is one of the 

most important AI applications recently, maintains its popularity in all fields. 
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Artificial intelligence is the combination of science and engineering to create intelligent 

computers or programs to perform tasks related to human intelligence (McCarthy, 2004). Here, 

human intelligence and machines interact with each other. In other words, artificial intelligence 

is defined as the ability of a computer to perform features such as reasoning, problem-solving, 

inferring, and generalizing, as in humans (Arslan, 2020). One of the most important examples 

of artificial intelligence is Cog and Kismet, developed in MIT laboratories in the 1990s. While 

Cog is an upper-body robot with visual, emotional, and kinesthetic features, Kismet is a robot 

head with active vision and facial expressions (Turkle et al., 2006). In addition, the most crucial 

feature of Kismet and Cog is that they are robots with humanoid behaviors that can 

communicate emotionally and socially with people. While traditional robots are equipped with 

applications for less communication with humans, Kismet and Cog are social robots open to 

sharing with humans (Breazeal, 2004). In the field of education, one of the first applications of 

artificial intelligence was Skinner's individualized teaching machines implemented in 1958 

(Arslan, 2020). Today, artificial intelligence applications show themselves in all fields without 

slowing down. In addition, our accessibility to artificial intelligence is increasing day by day. 

SIRI, which is one of the smartphone applications, is also an AI application (Kaplan & 

Haenlein, 2019). In addition, many applications such as autonomous cars, virtual classrooms, 

face recognition, patient tracking systems, instant language translators, automation, investment 

tools, games, and language translations are AI applications that are constantly developing and 

updating themselves (Arslan, 2020; Wang et al., 2022) 

Artificial intelligence applications both facilitate human life and help them gain new knowledge 

and experiences. Examining individuals' knowledge, experiences, attitudes, and opinions 

toward AI applications also contributes to the literature on the development of artificial 

intelligence technology. In the literature, there are studies examining individuals' attitudes 

toward AI applications that manifest themselves in almost all fields and that we benefit from 

their applications or results practically every day in our lives. For example, in the field of 

economics, the effect of the use of artificial intelligence in shopping on consumers' decision-

making processes (Nica, 2022), the determination of attitudes toward the use of artificial 

intelligence in personal financial planning (Waliszewski, 2020) and in the field of health, the 

attitudes of dermatologists towards the use of artificial intelligence in dermatology (Polesie, 

2020), the attitudes of medical students towards the use of artificial intelligence in radiology 

and general medicine (Pinto dos Santos et al., 2019), the attitudes and perceptions of dental 

students towards the use of artificial intelligence in various clinical tasks have been examined 

(Yuzbasioglu, 2021). It can be stated that artificial intelligence and computer technology have 

an important place in educational life from kindergarten to university (Kandlhofer et al., 2016). 

There are also studies in the field of education such as the effect of using artificial intelligence 

in learning environments on students' attitudes (Huang, 2018), investigating artificial 

intelligence anxiety and attitudes toward machine learning in pre-service teachers (Hopcan et 

al., 2023), and investigating university students' attitudes towards the use of SIRI in English as 

a foreign language (EFL) learning (Haryanto, 2019). 

When the related literature is examined, it is seen that there are studies in which different 

measurement tools have been developed to determine attitudes toward artificial intelligence. 

Some of these are Attitude Towards Artificial Intelligence Scale (ATAI) (Sindermann et al., 

2020), Threats of Artificial Intelligence Scale (TAI) (Kieslich et al., 2021), Negative Attitude 

towards Artificial Intelligence Scale (NAAIS) (Persson et al., 2021), General Attitudes 

Towards Artificial Intelligence Scale (GAAIS) (Schepman & Rodway, 2020; 2023), and AI 

Attitude Scale (AIAS-4) (Grassini, 2023). Within the scope of this research, the scales used for 

artificial intelligence were examined and it was determined that the most cited attitude scale 

was the General Attitudes Towards Artificial Intelligence Scale (GAAIS). There are 134 

Google Scholar citations of the term, 113 in 2020 when GAAIS was developed, and 21 in 2023 

while it has been cited a total of 53 times in the Web of Science. The other reason for selecting 
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this scale is that validity and reliability studies have been conducted in different cultures, such 

as Türkiye (Kaya et al., 2022), Korea (Seo & Ahn, 2022), Finland (Bergahdl et al., 2023), and 

Germany (Carolus et al., 2023). The scale Schepman and Rodway (2020) developed includes 

20 items and two sub-dimensions. While the positive subscale represents social and personal 

benefits, the negative subscale represents concerns. The developed scale was applied to 100 

people (50 women and 50 men) over the age of 18 who were not students. The majority of the 

respondents worked in the service sector. They observed jobs from a variety of socioeconomic 

classes (such as cleaner, caretaker, linen assistant, sales assistant, etc.) and created 16 positive 

items (opportunities, benefits, and positive emotions) and 16 negative items (concerns and 

negative emotions) that mirrored the positive and negative themes discovered from the 

literature. Explanatory Factor Analysis (EFA) was conducted for the items developed. Seven 

items were removed from the scale based on the item correlation matrix because they showed 

a low correlation with other items. As a result of the EFA performed for the remaining 25 items, 

five items were removed because four items had factor loading values below 0.40 and 1 item 

had equal loading values in both dimensions, leaving 20 items. EFA was applied again to the 

remaining 20 items. Bartlett's Test of Sphericity χ2 = 817, df = 190, p < .001, and The Kaiser-

Meyer-Olkin Measure of Sampling Adequacy (KMO MSA) was 0.86, indicating adequate 

sample size. In the final model, eight items were loaded on the first factor (negative views of 

AI), and twelve were loaded onto the second (positive attitudes towards AI). In this way, the 

assumptions made when the items were created about their positivity and negativity were 

statistically justified, providing good construct validity for the factor structure. The first and 

second factors accounted for 25.6% and 15.5% of the variance, respectively. The model fit 

measures were RMSEA = 0.0573, 90% CI [0.007, 0.068], TLI = 0.94, and the model test χ2 = 

182, df = 151, p = .046, which are acceptable, namely positive attitudes towards AI (α = 0.88) 

and negative attitudes towards AI (α = 0.83). 

For the validity evidence of the scale, the Technology Readiness Index scale (TRI), consisting 

of 18 items and four sub-dimensions, was applied to the study group and correlation and 

regression analyses were performed with innovation, optimism, discomfort, and insecurity sub-

dimensions. The sub-dimensions of the scale were taken as independent variables, positive 

attitudes toward AI and negative attitudes towards AI were taken as dependent variables, and 

regression analysis was performed. GAAIS was reported as a valid and reliable scale when all 

the data were evaluated together. 

Schepman and Rodway (2022), in a two-stage study (Study 1 and Study 2) that they considered 

the second dimension of scale development, applied the previously developed GAAIS to a 

sample group of 304 people to conduct CFA in Study 1 and examined its construct validity. 

They examined various model fit indices: χ2 = 223.08, df = 169, p = 0.003, χ2/df= 1.32, CFI = 

0.987, TLI = 0.986, SRMR = 0.065, RMSEA = 0.032, 90% CI [0.019, 0.044], p = 0.997, 

suggesting an imperfect fit. In Study 1; the researchers found the standard solutions as a range 

of 0.310 – 0.851 for 8-item negative attitudes towards the AI subscale (GAAIS-NA); they also 

found that the standard solutions were in the range the range of 0.464 – 0.803 for the 12-item 

positive attitudes towards AI subscale (GAAIS-PA). The factor covariance was 0.492, 95% CI 

[0.455,0.528], SE = 0.019, z = 26.215, p < 0.001, and the correlation between the two factors 

was r = 0.397, p < 0.001. In addition, correlation and regression analyses were conducted 

between TRI and GAAIS in Study 1. In Study 2, correlation and regression analyses were 

conducted in a sample group of 300 people with the scores obtained from the 30-item Big Five 

Inventory-2 Short Form (Soto & John, 2017) consisting of Extraversion, Agreeableness, 

Conscientiousness, Negative Emotionality, and Open-Mindedness dimensions, the 13-item 

Corporate Distrust Scale (Adams et al., 2010), and the 6-item General Trust Scale (Yamagishi 

& Yamagishi). They also found α = 0.85 for the positive attitude dimension and α = 0.82 for 

the negative attitude dimension. As a result, it was concluded that the GAAIS performed valid 

and reliable measurements in this study as well as in the previous scale development study. 
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Additionally, no studies on the meta-analytic reliability of the GAAIS have been found in the 

literature. Accordingly, this study aims to generalize the meta-analytic reliability of the GAAIS, 

which is known to perform valid and reliable measurements and is frequently used in the 

literature, aims to measure one of today's popular topics, and is one of the first examples 

developed in the field. Thus, it is thought that this scale will provide preliminary information 

and shed light on how the reliability of this scale will change according to the variables 

(different cultures, language, age, rate of females, etc.). 

2. METHOD 

This study follows the meta-analytic method of Vacha-Haase (1998) and aims to generalize the 

reliability of the General Attitudes Towards Artificial Intelligence Scale. Accordingly, 

Cronbach's α values for the overall scale and Cronbach's α values for the positive and negative 

sub-dimensions were generalized. In addition, McDonald's ω coefficients for positive and 

negative sub-dimensions were also generalized. 

2.1. Data Collection and Coding Process 

Google Scholar, WOS, Taylor & Francis, Science Direct, and EBSCO databases were searched 

with the keyword "Attitudes Towards Artificial Intelligence Scale" to access the studies in 

which the scale was used to perform meta-analytic reliability generalization. As a result of the 

searches, the full texts of all studies in the databases were examined and included in the meta-

analytic reliability generalization if they met the specified criteria. The inclusion criteria can be 

listed as follows: 

• The reporting language of the study can be any language. 

• One of the original or adapted forms of the General Attitudes Towards Artificial Intelligence 

Scale (overall or subscales) must have been used.  

• The overall and/or sub-dimensional reliability (Cronbach's α and/or McDonald's ω) of the 

scale must have been reported. 

• The size of the sample to which the scale was applied must have been reported. 

The PRISMA 2020 Statement flowchart for the identification, searching, and inclusion of full-

text articles reviewed according to these criteria is given in Figure 1 (Page et al., 2021). 

According to the PRISMA flowchart shown in Figure 1, 132 studies were identified by 

searching the determined databases. Of these 132 studies, 16 were eliminated because they were 

duplicates, 78 were eliminated because they did not use the scale and were related to the subject, 

and one was eliminated because it could not be accessed. When the remaining 37 studies were 

examined using the inclusion criteria, it was seen that different numbers of items were used in 

nine studies (6, 8, 9, 15, 16, and 32 items) and the items were changed in one study. The 

reliability coefficient was not reported in 8 of the remaining 27 studies. Thus, 19 studies were 

included in the analysis. In 5 of these 19 studies, 5 Cronbach's α coefficients for the overall 

scale were generalized. 15 Cronbach's α coefficients from 13 studies for negative attitudes 

toward AI and 13 Cronbach's α coefficients from 12 studies for positive attitudes towards AI 

were included in the analysis. Besides, for the other coefficient included in the study, 

McDonald's ω, three coefficients from 2 studies were generalized for positive and negative 

subscales. 

 

  



Şahin & Yıldırım                                                                  Int. J. Assess. Tools Educ., Vol. 11, No. 2, (2024) pp. 303–319 

 307 

Figure 1. PRISMA flowchart. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*ns = number of studies, nes = number of effect sizes 

After the search, the studies selected by the inclusion criteria were coded by two coders. In 

addition to coding reliability coefficients and sample sizes, the two coders coded some 

descriptive variables to perform a reliability generalization analysis. These variables were (i) 

publication citation, (ii) year of publication, (iii) language of publication, (iv) type of research, 

(v) overall reliability type, (vi) sub-dimension reliability type, (vii) the number of response 

categories, (viii) scale language, (ix) country, (x) mean age, (xi) standard deviation of age, (xii) 

study group, (xiii) rate of females, and (xiv) study field. The frequencies of the sub-categories 

for the categorical variables are given in Table 1. 

Since all the research data were coded by two coders, the percentage of inter-coder agreement 

was calculated according to Miles and Huberman (1994), and the agreement was found to be 

100%. After the agreement of the coded data was determined, the data were analyzed. 
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Table 1. Frequency of studies and effect sizes for Cronbach’s α. 

  GAAIS-Overall GAAIS-

Negative 

GAAIS-

Positive 

 Categories ns nes ns nes ns nes 

Publish 

Type 

Manuscript 4 4 13 15 12 13 

Proceeding 1 1 - - - - 

Publish 

Language 

English 5 5 12 14 11 12 

Korean - - 1 1 1 1 

Scale 

Language 

English 4 4 9 11 8 9 

Korean - - 2 2 2 2 

German - - 1 1 1 1 

Turkish - - 1 1 1 1 

Arabic 1 1 - - - - 

Likert Type 3-point 1 1 - - - - 

5-point 3 3 13 15 12 13 

7-point 1 1 - - - - 

Region Asia 2 2 5 5 5 5 

Europe 1 1 5 6 5 6 

America 1 1 2 2 2 2 

Study Group Adult 4 4 7 9 7 9 

Student 1 1 3 3 3 3 

Adult and Student - - 2 3 1 1 

Research 

Type 

Correlational 3 3 8 9 7 7 

Scale Adaptation/Development - - 6 6 6 6 

Descriptive 1 1 - - - - 

Experimental 1 1 - - - - 

Study Field Psychology 1 1 7 8 7 8 

Health Science 1 1 4 4 4 4 

Management/Communication 3 3 2 3 1 1 

GAAIS-Overall = General Attitude of Artificial Intelligence Scale, GAAIS-Positive = GAAIS Positive Subscale, GAAIS-

Negative = GAAIS Negative Subscale 

2.2. Data Analysis 

In the studies handled within the scope of the research, meta-analytic reliability generalization 

regarding the reliability coefficients for both the overall scale and the subscales was carried out. 

Meta-analytic reliability generalization, which is an extension of the validity generalization, is 

used to determine the mean measurement error variance between studies and the sources of the 

variance (Vacha-Haase, 1998). Meta-analytic reliability generalization analysis was performed 

with the CMA v.2 program. The reliability coefficient, which is the correlation coefficient, is 

not suitable for meta-analysis, because the variance depends on correlation. Therefore, it can 

be combined by transforming and then transforming to a reliability coefficient again 

(Borenstein et al., 2009; Thompson & Vacha-Haase, 2000). The reliability coefficients obtained 

in the study were transformed into Fisher's z statistics before being included in the analysis. 

This transformation method has been suggested in the literature and is often used by meta-

analysts (Beretvas et al., 2002). Heterogeneity was examined to determine the type of model to 

be used in the analyses (Borenstein et al., 2009). Q statistic and its significance (Cochran, 1954), 

I2 statistic (Higgins & Thomson, 2002), and τ2 values were analyzed to examine the 

heterogeneity of the distributions of the studies. The τ2 estimates were made following the Der-
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Simonian Laird (1986) method. Then, publication bias, a crucial issue in meta-analysis studies, 

was examined. The research also paid attention to scanning in different databases for 

publication bias. In addition, Rosenthal's (1979) fail and safe method, Begg and Mazumdar's 

(1994) rank correlation test, Egger's linear regression test (Egger et al., 1997), and Duval and 

Tweedie's trim and fill method based on funnel plot were used to examine publication bias in 

the data obtained. 

In the study, the α coefficient for the overall reliability of the GAAIS and the reliability 

generalization of the α and ω coefficients for the subscales were analyzed (Vacha-Haase, 1998). 

These analyses were carried out according to the random effect model since heterogeneity exists 

statistically and theoretically (Borenstein et al., 2009). The reliability coefficient may vary 

depending on the applied group (Crocker & Algina, 1986). Heterogeneity in social sciences is 

a theoretically expected situation. Because the measures were obtained from individuals living 

in different regions, speaking different languages, and of different ages and characteristics, 

within the scope of the research, moderator analyses were performed according to the mixed 

effect model based on both categorical variables and continuous variables. In the selection of 

variables, situations where the reliability value may differ in the literature were determined 

(Aslan et al., 2022; Hess et al., 2014; Lopez-Pina et al., 2015; Ozdemir et al., 2020; Yin & Fan, 

2000). Analog ANOVA analysis was performed for each subgroup based on region, study 

group, research type, and study field variables in Table 1. At this stage, the statistical 

significance of the reliability coefficients obtained for each subgroup was analyzed. Analog 

ANOVA is performed to test the significance of the difference in the dependent variable in the 

subcategories of the categorical independent variable. If there is heterogeneity, this variability 

may be due to subgroups, so the sources of heterogeneity can be determined by performing 

Analog to ANOVA. Also, meta-regression analyses were performed for continuous variables 

such as mean age, standard deviation of age, and rate of females (Caruso & Edwards, 2001; 

Hess et al., 2014; Youngstrom & Green, 2003). Thus, sample characteristics that could reveal 

differences in the homogeneity of the group were considered moderator variables in the study 

(Henson & Thompson, 2002). The significance of the models and explained variance values 

were reported (Hedges & Pigott, 2004). 

3. RESULTS 

Within the scope of the research, meta-analytic reliability generalization of the reliability 

coefficients for GAAIS, GAAIS-Negative, and GAAIS-Positive was conducted. For 

Cronbach's α, the overall scale, and its subscales were considered, while for McDonald's ω, 

only the subscales were considered because studies reporting McDonald's ω did not calculate 

this coefficient for the overall scale. For reliability generalizations, publication bias results were 

first examined and are presented in Table 2. 

Table 2. Publication bias. 

  Overall 

GAAIS (α) 

GAAIS-

Negative (α) 

GAAIS-

Positive (α) 

GAAIS-

Negative (ω) 

GAAIS-

Positive (ω) 

Rosenthal Fail-safe 1782 15904 13545 5038 7215 

Kendall’s τ 0.000 -0.210 0.115 0.333 0.667 

Intercept -2.188 -2.218 -3.579 8.628 7.074 

Adjusted studies 0 0 0 0 0 

When the failsafe-N results regarding publication bias given in Table 2 were examined, it was 

an indication that publication bias did not exist since the number of missing studies that should 

be added for the overall reliability coefficient to be non-significant was higher than the criterion 

value (5k+10) for the overall scale and subscales (Rosenthal, 1979). k is the number of studies 

used in calculating this criterion value. Kendall's τ and Egger regression intercept values were 
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not significant. These tests showed that there was no evidence of funnel plot asymmetry (Begg 

& Mazumdar, 1994; Egger et al., 1997; Rothstein et al., 2005). Finally, when the results of 

Duval and Tweedie’s trim and fill method were analyzed, it was observed that the number of 

adjusted studies for the funnel plot to be symmetric was 0 in all results. Accordingly, it could 

be said that there was no publication bias according to the method by Duval and Tweedie. When 

all the evidence was analyzed together, it was concluded that there was no publication bias for 

all coefficients in the overall scale and subscales. In addition, the induction rate was calculated 

in the study and this rate was found to be 29.63% ((8/27) ×100)) (Vacha-Haase et al., 2000; 

Sanchez-Meca et al., 2021).  The pooled Cronbach’s α and McDonald’s ω values for the overall 

scale and subscales and also heterogeneity statistics are presented in Table 3. 

Table 3. Results for overall effect sizes and heterogeneity. 

Overall Coefficients 

Coefficients  k  RC [LLRC- ULRC] Q I2 τ2  

Cronbach’s α Overall 5 0.881* [0.849-0.907] 12.002* 66.671 0.014 

Negative 15 0.828* [0.807-0.846] 65.502* 78.627 0.011 

Positive 13 0.863* [0.840-0.883] 90.917* 86.801 0.020 

Mc Donald’s ω Negative 3 0.873* [0.859-0.886] 6.074* 67.075 0.002 

Positive 3 0.923* [0.916-0.929] 3.068 34.820 0.000 

*p<0.05, RC: Reliability Coefficient, LLRC: Lower Limit, ULRC: Upper Limit, k: Number of studies 

When analyzing the significance of the reliability values for the total scale and the subscales in 

Table 3, it was found that all coefficients obtained in both types of reliability coefficients were 

statistically significant. When Cronbach's α was analyzed, the highest value was obtained in the 

overall scale, while the lowest value was obtained in the negative subscale. When McDonald's 

ω values were analyzed, the highest value was obtained in the positive subscale. When both 

reliability types were analyzed for the subscales, it was observed that McDonald's ω reliability 

values were higher than Cronbach’s α values. 

In the heterogeneity values given in Table 3, the Q value was found to be significant for all 

scales where Cronbach's α was generalized, while for the ω coefficient, it was found to be 

significant for GAAIS-Negative and not significant for GAAIS-Positive. For I2, another 

evidence of heterogeneity, GAAIS-overall α, and GAAIS-Negative ω could be considered as 

moderate heterogeneity indicators. For GAAIS-Negative α and GAAIS-Positive α, I2 could be 

said to be a high-level heterogeneity indicator. For GAAIS-Positive ω, a low level of 

heterogeneity was determined (Higgins et al., 2003). When the variance between studies (τ2) 

was analyzed, it was seen that all of them except GAAIS-Positive ω were different from 0 and 

there was a variance between studies. For the ω coefficient of the GAAIS-Positive subscale, it 

could be said that there was no variance between the studies. In general, heterogeneity existed 

for both α coefficients and ω coefficients. Forest plots for Cronbach’s α coefficient are given 

for the negative subscale and positive subscale in Appendix 1 and Appendix 2. When the forest 

plots were examined, it was seen that the Cronbach's alpha (standard error) of the primary 

studies for both the negative and positive subscales were distributed heterogeneously. The 

results of moderator analysis with categorical and continuous variables are presented in Table 

4. 
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Table 4. Results for categorical/continuous moderator analysis. 

GAAIS-Negative 

Categorical 

Moderator 

Categories k α [LLα-ULα] Q (df) p 

Region Asia 5 0.811 [0.763-0.850] 

1.101(2) 0.577 Europe 6 0.827 [0.788-0.859] 

America 2 0.848 [0.785-0.894] 

Study Group Adult 9 0.826 [0.799-0.850]   

Student 3 0.813 [0.756-0.858] 0.923(2) 0.630 

Adult and Student 3 0.843 [0.800-0.878]   

Research Type Correlational 9 0.831 [0.803-0.855] 
0.127(1) 0.722 

Scale Devel. /Adapt. 6 0.823 [0.788-0.853] 

Study Field Psychology 8 0.834 [0.808-0.857]   

Health Science 4 0.800 [0.752-0.839] 2.449(2) 0.294 

Communication 3 0.840 [0.799-0.873]   

  k β [SE] QM QR 

Continuous 

Moderator 

Mean Age 14 0.005 [0.002] 10.098* 46.870* 

Standard Deviation of Age 14 0.007 [0.003] 4.705* 52.263* 

Rate of Female 15 -0.419 [0.105] 15.795* 49.707* 

GAAIS-Positive 

  k α [LLα-ULα] Q(df) p 

Region Asia 5 0.847 [0.814-0.876] 

3.010(2) 0.222 Europe 6 0.878 [0.855-0.898] 

America 2 0.852 [0.800-0.892] 

Study Group Adult 9 0.870 [0.844-0.892] 
0.253(1) 0.615 

Student 3 0.857 [0.802-0.897] 

Research Type Correlational 7 0.852 [0.823-0.877] 1.638(1) 0.201 

Scale Devel./Adapt. 6 0.875 [0.849-0.897] 

Study Field Psychology 8 0.872 [0.846-0.893] 0.529(1) 0.467 

Health Science 4 0.855 [0.811-0.889] 

  k β [SE] QM QR 

Continuous 

Moderator 

Mean Age 12 0.008 [0.002] 25.393* 63.679* 

Standard Deviation of Age 12 0.014 [0.004] 15.857* 73.216* 

Rate of Female 13 -0.411 [0.106] 15,112* 75.805* 

*p<0.05, LLα: Lower Limit, ULα: Upper Limit, k: Number of studies, β: Slope, QM: Q values for model, QE: Q values for 

residual 

The moderator analysis handled the categorical variables (region, study group, research type, 

and study field). When analog ANOVA results for the negative subscale and the positive 

subscale were examined, it was observed that Cronbach's α did not differ significantly in the 

sub-categories of the variables. In the negative sub-dimension, it was observed that the 

Cronbach α value obtained in the region-based analyses was the highest in the American region 

and the lowest in the Asia region. In the analysis based on the study group, the highest reliability 

value was obtained in the “adult and student” subgroup and the lowest in the student subgroup. 

In the analysis based on research type, higher reliability values were found in correlational 

studies. In the study field, the highest reliability value was obtained in communication and the 

lowest in health science. 
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In the positive subscale, the highest reliability value was obtained in Europe and the lowest in 

Asia as a result of the region-based analog to ANOVA. However, this difference was not 

significant. There was no significant difference between Cronbach's α results based on study 

groups, but a higher α coefficient was obtained in the analyses conducted with adults. In the 

research type, the reliability value obtained from correlational studies was relatively higher and 

the difference was not significant. Finally, it was determined that the reliability value obtained 

in the field of psychology (based on the field of study) was higher and not statistically 

significant. 

In the moderator analysis, the mean age, standard deviation of age, and rate of females were 

considered continuous variables. In the negative subscale, the model based on mean age was 

found to be statistically significant. There was a positive relationship between the mean age and 

the α coefficient. When the extent to which the mean age explained the variability in the α 

coefficient was examined by (QM/(OM+QE)) × 100 (Borenstein et al., 2009; Card, 2012), it 

was seen that the variance explained was 17.73%. It was concluded that the model established 

by considering the standard deviation of age as a continuous variable was also statistically 

significant. There was a positive relationship between the standard deviation of age and α 

coefficient. The variability of the standard deviation of age in α coefficient was 8.26%. In the 

moderator analysis based on the rate of females, the model was significant and there was a 

negative relationship between the model and the α coefficient, and the α coefficient decreases 

as the rate of female participants increases. The rate of the female variable explained 24.11% 

of the variability in the α coefficient. 

When the results of continuous moderator analysis for positive attitudes toward AI were 

examined, it was seen that mean age, standard deviation of age, and rate of female variables all 

significantly predicted Cronbach’s α. Among these variables, mean age and standard deviation 

of age positively predicted Cronbach’s α, while the rate of females predicted it negatively. It 

could be said that the α coefficient increased with the rise in mean age and standard deviation 

of age, and the α coefficient decreased with the increase in the rate of females. When the extent 

to which mean age explained the variability in the α coefficient was analyzed, it was found that 

the variance explained was 28.508%. The variance explained by the standard deviation of age 

was 17.802%. Finally, the variance explained by the rate of females was 16.621%. In both 

positive and negative attitudes towards AI subscales, it was observed that mean age explained 

the most variability in the α coefficient. 

4. DISCUSSION and CONCLUSION 

This study aimed to generalize the reliability of the overall GAAIS scale and its subscales. 

Cronbach's α coefficient was examined for the overall scale, and Cronbach's α and McDonald's 

ω reliability coefficients were examined for the subscales. When the reliability coefficients 

were reviewed, it was seen that Cronbach’s α coefficient was mainly examined in primary 

studies. Cronbach’s α coefficient is a reliability coefficient that is frequently calculated in the 

literature (Osburn, 2002; Warrens, 2014). In addition, all reliability coefficients estimated for 

the overall scale and subscales are above .70 (Nunnally, 1978). Accordingly, it can be said that 

the overall reliability of the scale is high. McDonald's ω coefficients calculated for the subscales 

were higher than Cronbach's α. In general, the α coefficient is also lower than the other 

coefficients. In other words, Cronbach's α is defined as the lower limit of reliability (Kristoff, 

1974; Novick & Lewis, 1967). 

In our study, moderator analyses were conducted by selecting variables that were frequently 

examined in the literature in reliability generalization studies. In the region-based analyses, it 

was determined that the reliability value of the GAAIS scale did not change significantly in the 

studies conducted in Asian, European, and American regions. However, the reliability values 

obtained varied according to the regions. This difference was determined as 0.037 in the 

negative subscale and 0.031 in the positive subscale, but it was not significant. Based on this, 



Şahin & Yıldırım                                                                  Int. J. Assess. Tools Educ., Vol. 11, No. 2, (2024) pp. 303–319 

 313 

it can be stated that the error rates of the responses of people living in different regions to the 

scale were also different.  Obtaining different results in different regions could also be explained 

by the differentiation in terms of the homogeneity of the distribution of individuals' views on 

AI practices. In this study, it was observed that the overall reliability values of Europe and 

America were higher than those of Asia in both the negative subscale and the positive subscale. 

Similar to the results of this study, there are reliability generalization studies in the literature 

that calculate lower overall reliability coefficients in Asia (Alcorer-Bruno et al., 2020; Vassar, 

2008) 

In the categorical moderator analysis based on the study group, reliability estimates were 

calculated in both subscales in different subgroups, and it was concluded that the difference 

was not significant.  Other studies in the literature conclude that there is no significant 

difference between the study groups (Thompson & Cook, 2002; Wallace & Weller, 2002). The 

fact that the lowest reliability value for both subscales was obtained in the student group can be 

explained by the fact that the students' responses to the scale were more inconsistent or that 

their views on the AI application were more homogeneous compared to the other group. In the 

positive subscale, a higher reliability value was obtained in the category of both adults and 

students. It can be stated that the AI applications that the students encounter in their educational 

life are also similar compared to those of the other adult groups. This result is related to the 

heterogeneity of the group and can be explained by the higher value of Cronbach’s α. When the 

reliability for the group of students is generalized, there are also studies in the literature where 

lower reliability values were obtained compared to more heterogeneous adult or adult-student 

groups (Eser & Dogan, 2023; Yoruk & Sen, 2022). 

Another variable type handled in the study was research type. The reliability values obtained 

also differed whether the research type was correlational or scale development/adaptation. 

Although this difference was higher, especially in the positive subscale, it was insignificant in 

both subscales. In the moderator analysis based on the study field, different coefficients were 

obtained in different study areas where the research was conducted and this difference was not 

found to be significant, which is similar to the studies in the literature (Ozdemir et al., 2020). 

However, in both subscales, the primary studies were conducted mainly in the field of 

psychology. In the negative and positive attitude subscales, Cronbach's α reliability value 

obtained from the studies conducted in psychology was higher compared to health science, 

which may be due to the higher number of studies in the field of psychology. As the number of 

studies increases, the heterogeneity of the sample may increase. In addition, this result can also 

be explained by the fact that the groups studying in the field of health are more homogeneous. 

The characteristics of the sample groups selected in psychology research (occupational status, 

age groups, family status, education levels, etc.) may differ. In the negative subscale, unlike the 

positive subscale, data were also obtained in the field of communication and the highest overall 

reliability value was obtained in this category. 

The change in the reliability values of the negative and positive subscales of AI according to 

the predictor variable, mean age, was analyzed by meta-regression. Mean age was positively 

correlated with Cronbach’s α in the subscales and significantly predicted it. It can be stated that 

as the average age of the participants increases, their answers are more consistent. A similar 

relationship exists between the standard deviation of age and Cronbach’s α. This is expected 

because the change in the standard deviation of age indicates that the sample group is 

heterogeneous in terms of age. As a result of this heterogeneity, it is expected that the overall 

reliability values will be high. In the literature, it has been observed that there are studies with 

similar results (Caruso & Edward, 2001; Youngstrom & Green, 2003). 

An interesting result obtained from the research is that there is a negative relationship between 

the rate of females and the scale's Cronbach’s α reliability value. The reliability value obtained 

increases as the rate of females participating in the study decreases. It can also be stated that as 

the rate of men participating in the study increases, the consistency of the answers given 
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regarding the scale increases. The fact that attitudes towards AI may differ according to gender 

may also cause this result. Similar to the results of this study, some studies in the literature have 

found that reliability decreases as the proportion of females increases (Beretvas et al., 2008; 

Eser & Dogan, 2023). In contrast to the results of this study, Beretvas et al. (2002) determined 

that reliability decreases as the proportion of men increases in their reliability generalization 

study. 

In this study conducted within the scope of AI, one of the popular topics today, the most cited 

GAAIS scale was selected. Due to the increase in the number of studies in this field and the 

fact that the effect sizes are affected by the reliability of the measurement tools, it is vital to 

examine the reliability of the measurement tools and to determine the change according to the 

variables specified. With the increase in the number of related studies, moderator analyses can 

be performed by considering different variables than the variables addressed in this study. 
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APPENDIX 

Appendix 1. Forest plot for negative subscale (Cronbach’s α). 

 

Appendix 2. Forest plot for positive subscale (Cronbach’s α). 
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