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 An alternative for determining an accurate major for prospective high school 

students is not only based on academic scores but also on the results of the 

scholastic aptitude test (SAT). Verbal ability is an SAT subtest that assesses 

language management, vocabulary, and problem-solving abilities through a 

complete language study. This study developed a verbal ability test 

instrument for junior high school students consisting of the ability of 

synonyms, antonyms, and analogies. The data was collected from 300 junior 

high school students in grade nine who took a test with dichotomous data. 

The data analysis approach used one-order confirmatory factor analysis 

(CFA) with correlation factors. The results showed that CFA with 

correlation factors indicated the construct validity of the instrument was 

valid with the index criteria value 𝜒2=446.80, df=389, p-value=0.02267, root 

mean squared error of approximation (RMSEA)=0.022, goodness of fit 

index (GFI)=0.91, adjusted goodness-of-fit (AGFI)=0.89, and comparative 

fit index (CFI)=0.98. Then, construct reliability has good reliability with 

coefficient values for each dimension of 0.93, 0.95, and 0.84. As for the 

composite reliability of 0.88. It shows that using the verbal ability test 

instrument is feasible and has a reliable scale to measure the ability of junior 

high school students.  
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1. INTRODUCTION 

The education system in Indonesia implements a school-based education structure over 16 years, 

which is six years at the elementary school level, three years at junior high school, three years at senior high 

school, and four years at the university level. Indonesian government policy requires all children aged 

between 7 to 15 years to be given primary education at the elementary and junior high school levels [1]. The 

next level of education is high school which consists of general education and vocational schools. In learning 

activities at the school, the main focus is on teachers who are ready and able to carry out the teaching and 

learning process by the curriculum. The history of the curriculum in Indonesia has changed from year to year 

since independence until now. The education curriculum has undergone several revisions in 1947, 1952, 

1962, 1968, 1975, 1984, 1994, 2004, 2006, and 2013 [2]. 

https://creativecommons.org/licenses/by-sa/4.0/
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The fundamental goal of the 1947 curriculum was to implement educational reform in Indonesia 

based on the Dutch educational model, which attempts to produce pupils with character [3]. Then, the 1947 

curriculum revision in 1952 aimed to form-wise, democratic and responsible citizens for the welfare of 

society and the nation. The 1964 revisions focused on fostering patriotism and nationalism based on national, 

international, and religious principles to improve students’ intelligence, emotions, and bodies. Subsequent 

reforms were carried out in 1968, which were in line with political reforms from the ‘Old Order’ to the ‘New 

Order’ [2] and continued revisions in 1975, which are teacher-oriented guidelines to understand the goals of 

students learning so that they have skills to do active learning [4]. The 1975 curriculum was then revised in 

1984, where learning continues to apply the concept of active learning to students and focuses on 

communicative competence [4]. In 1994, the 1984 curriculum revision was then carried out based on the Law 

of the Republic of Indonesia No. 2 of 1989. A significant change in this curriculum was adapting the subjects 

of education to the history of the nation’s struggle as compulsory subjects, which were updated in the 1994 

curriculum [5]. In addition, government policies in this curriculum priorities science-based education to 

dominate science subjects compared to social studies subjects [6].  

A curriculum modification, known as the competency-based curriculum or the 2004 curriculum, was 

carried out due to structural changes in the Indonesian government system from centralized to decentralized 

[7], [8]. Competencies consist of graduate, general, and essential competencies. The following curriculum 

revision was carried out in 2006, where there was no fundamental difference between the previous 

curriculum. Nevertheless, the 2006 curriculum or school-based curriculum has met national education criteria 

to assure students’ educational success [9]. Based on the difference between expectations and results, the 

following curriculum change uses the 2013 curriculum. Some of the problems in implementing the previous 

curriculum implementation include teacher competence, evaluation process, school facilities, and subject 

matter [6], [10], [11]. A significant change in the 2013 curriculum is a separate assessment process based on 

knowledge, skills, and attitude competencies. Changes in the Indonesian curriculum over the last 15 years 

have also emphasized the goal of knowledge and skill competency for each grade level and student-centered 

learning. However, the implementation of the 2013 curriculum requires the teacher’s role to carry out 

learning and be busy with student assessments. At the end of 2014, the government reimposed the 2006 

curriculum (education unit level curriculum), and the school stopped implementing the 2013 curriculum, 

which ran for one semester [12]. Schools with three semesters may use the 2013 curriculum. Several Special 

Capital District of Jakarta and West Java schools still use both curricula [13]. Although the 2006 curriculum 

was not long-term, the 2013 curriculum was again implemented in 2017 with revisions based on content and 

flexible and moderate implementation [14].  

In addition, government policy in implementing the 2013 curriculum stipulates that the 

determination of majors at the high school level starts from grade 10, so the school must determine majors 

based on academic values and student talent abilities. Talent is one of the unique and distinctive 

characteristics that distinguish individuals [15]–[17]. According to Salkind and Rasmussen [18], talent is a 

set of characteristics related to an individual’s ability to acquire knowledge or skills. The suitability of the 

department with the ability of students’ talents will result in student learning being directed so that it can 

determine the continuity of student success in the future. 

The school can track students’ talent abilities to obtain accurate information in determining program 

majors for prospective high school students. It follows one of the reference criteria for program majors for 

grade 10 who will advance to grade 11 in the guide for preparation of learning outcomes reports for the 

education unit level curriculum. However, in implementing the 2013 curriculum, there is a policy revision 

where the majors are made to select junior high school students who want to continue in grade 10, high 

school level. The school can obtain information based on academic grades and student interests based on 

questionnaires, interviews, or other means to identify interests and talents [19]. Then, the 2013 curriculum 

document based on the Indonesian Minister of Education and Culture Regulation in 2013 [20] allows 

students to choose specialization groups (program majors) consisting of groups of mathematics and natural 

sciences, social sciences, and cultural and language sciences and can also choose subjects between 

specialization groups. Education units can also add criteria for majors according to the characteristics and 

needs of the school. According to the ministerial regulation, the criteria for program majors can be carried 

out by taking into account report cards and national exam scores for junior high schools or Madrasah 

Tsanawiyah. Other criteria are the recommendation of guidance and counseling teachers in junior high 

school, placement tests result when enrolling in high schools, and aptitude and interest tests by psychologists. 

A person’s talent in a particular field can be assessed by using specific potential tests such as 

potential academic test. The potential academic test aims to describe the strengths and weaknesses of the test-

takers in conducting the test. The potential test to measure the actual ability of students based on the 

assessment of interests and talents in specific fields can use the scholastic aptitude test (SAT). Aptitude tests 

are cognitive measures used to predict future performance in activities such as school learning [21]–[23].  
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Talent ability is a predictor in predicting individual success in academics [18], [21], [24], [25]. The 

design of aptitude tests is focused on measuring verbal and numerical abilities, which are not directly related 

to the curriculum [26]. These two abilities explain the variance of talent ability of 38.8%, with a correlation 

between verbal and numerical abilities of 0.713 [27]. According to Oyetunde [21], the items used in the 

aptitude test measure specific abilities such as verbal and numerical abilities to predict academic performance 

in educational programs. Verbal and numerical abilities are also predictors of student performance, namely 

learning outcomes in the field of economics for junior high school students [28]. 

Verbal ability is one component of the scholastic aptitude test that predicts individual success. 

Various studies have stated that verbal ability predicts student achievement in learning [29]–[34]. Verbal 

ability aims to measure language management, vocabulary, and problem-solving skills by conducting a 

comprehensive language review. Verbal ability tests can measure various domains of vocabulary knowledge 

such as synonyms, antonyms, analogies, substitutions, understanding, and composing and completing 

sentences [35]–[37]. Janssen, Boeck, and Steene [38] stated that various measures of verbal ability such as 

vocabulary, reading comprehension, verbal analysis, and verbal tests are included in most intelligence tests. 

Then, verbal skills consist of the ability to find equivalent words (synonyms), opposites (antonyms), and 

connect vocabulary based on word relationships (analogy) [38]–[40]. According to Jigau [41], verbal ability 

consists of items containing four sets of words where test participants show two words that are the same or 

the meaning of words that are opposite (word analogy). 

The variable indicators are observed to measure the ability to find equivalents and opposites, 

focusing on discussing the representation of the two types of word relationships using adjectives [42]–[45]. 

Then, Gross, Fischer, and Miller [46] describe the procedures for solving problems related to synonyms and 

antonyms. Solving synonyms items only require a conceptual step, while antonyms consist of direct 

antonyms and indirect antonyms, which require an associative step first and then involve direct antonyms. 

The following verbal ability is the ability to connect vocabulary based on word relationships or word 

analogies. In their research, Sternberg and Nigro [47] compared the responses of elementary school, middle 

school, and college students to verbal analogy items based on five different semantic relationship patterns, 

namely synonymous, antonymous, functional relationships, linear ordering, and category membership. 

Meanwhile, according to Jigau [41], word analogy points to connecting the same word or the meaning of the 

opposite word. In this study, the development of a test instrument to measure the verbal ability of junior high 

school students consisted of the ability of synonyms, antonyms, and word analogies. 

So far, research using verbal ability test instruments is still lacking to predict the performance 

outcomes of junior high school students. The use of aptitude test instruments such as the differential aptitude 

test (DAT) by Santos and Boyon [48] consists of verbal and numerical reasoning abilities to predict the 

performance of 11th grade students of science, technology, engineering, and mathematics (STEM) interest, 

namely mathematics learning outcomes related to limits and continuity. The results showed that verbal and 

numerical reasoning skills significantly affected predicting students’ performance with STEM interests, with 

the most significant predictor being numerical ability. Then, Amusa’s research [49] also used a verbal ability 

test instrument to see the effect of high school students’ performance in physics subjects. The instrument was 

used to test students’ cognitive abilities in English grammar, verbal analogy, understanding, verbal 

deduction, sentence completion, and word groups. The results showed that verbal ability had a practical and 

functional effect on determining the performance results of high school students in physics. Furthermore, 

verbal ability test instruments were used to see differences in verbal abilities based on students’ level of 

education and gender [50]. The results showed differences in verbal ability based on students’ education level 

and gender. The students’ verbal ability scores with the lowest average to the highest are students with junior 

high school, senior high school or vocational high school, and college levels. In addition, there are also 

differences in students’ verbal ability scores based on gender, where the average verbal ability subtest score 

of female students is higher than male students. 

It is necessary to develop a construct of the aptitude test instrument because the ability of scholastic 

talent impacts student performance and helps the school obtain information in determining majors for 

prospective high school students. These instruments can be employed consistently in selecting prospective 

students to identify the placement of program majors based on scholastic talent abilities. However, the 

development of the aptitude ability instrument construct is still lacking to measure students’ verbal and 

numerical abilities at the junior high school level. Research on the development of the analogy ability test 

instrument, a sub-test of verbal ability, was only carried out to measure analogy ability at the undergraduate 

students [51]. The results showed that the test instrument items were valid and reliable so that the test 

instrument was feasible and consistent to measure student-level analogy abilities. Then, Candiasa, Natajaya, 

and Widiartini [52] researched by validating the vocational aptitude test instrument for prospective 

vocational high school students. The aptitude test instrument consists of numerical, analytical, visual, and 

communication skills.  



           ISSN: 2252-8822 

Int J Eval & Res Educ, Vol. 12, No. 1, March 2023: 357-368 

360 

The construct validity test used a data suitability index based on the criteria of Chi-square value, 

significance value (p-value), and comparative fit index (CFI) value. Construct validity was obtained valid so 

that the test instrument could be used to identify prospective vocational high school students’ initial ability to 

determine the appropriate program majors. However, the construct of the aptitude test instrument can be used 

by students with lower levels of education. The development of the test instrument construct is not related to 

the curriculum that affects student learning materials for each level. However, the construct of the aptitude 

test instrument can be used for prospective high school students at the junior high school education level. The 

SAT is part of the DAT [53]. The DAT is one of the most widely used multiple-aptitude test series in 

education in educational counseling for middle and high school-aged children [54]. Therefore, SAT can also 

be carried out on prospective high school students who obtain information on specializations or program 

majors based on talent abilities. In addition, the development of the aptitude test instrument construct is not 

related to the curriculum, which has no effect on student learning materials for each level.  

The process of developing the test instrument construct needs to test the reliability and validity of 

the construct. The test was conducted to determine the feasibility and consistency of the test instrument 

capable of measuring the test’s ability. Testing the validity and reliability of an instrument can use factor 

analysis. Factor analysis is a statistical process that identifies the covariance between observed variables to 

reduce them to a minimal number of latent variables [55]. Researchers can use factor analysis to get practical 

information about the measurement instrument’s internal structure, specifically the relationship between 

latent variables and factors on observable variables [56]. Then, McCoach, Gable, and Madura [57] added that 

factor analysis would allow researchers to identify the number of constructs in an instrument and explain the 

pattern of relationships between observed variables and constructs and between constructs and latent 

variables. The factor analysis approach used in this study is confirmatory factor analysis (CFA). CFA 

investigates the connection between observable and unobserved variables by having researchers apply a 

fictitious model to estimate the population covariance matrix and then compare it to the covariance matrix of 

the experimental sample [58]. This study aimed to develop a verbal ability test instrument for prospective 

high school students. The construct of the test instrument obtained based on the literature review was tested 

for validity and reliability to obtain a construct by the conceptual model. The test uses a first-order 

confirmatory factor analysis approach with a correlation factor model. 

 

 

2. RESEARCH METHOD 

This development research aims to examine the reliability and construct validity of the verbal ability 

test instrument for ninth-grade junior high school students, based on a literature review and conceptual 

model. The observed verbal ability construct variables consisted of synonyms, antonyms, and analogy. 

According to Retnawati [59], developing a test instrument consists of three stages. The initial stage is to 

determine the purpose of the instrument preparation, look for the relevant theory or scope of material, 

formulate the instrument item indicators, and then develop the instrument items. The next stage is content 

validation, revision based on expert validator input, making the final assessment instrument, and collecting 

test data. The last stage is the trial results’ data analysis using a CFA approach. 

The population in this study was 9th-grade junior high school students consisting of 300 students. 

The sampling technique used is the proportional random sampling technique [60], consisting of 41 students 

from private schools and 259 students from public schools. The sample size for CFA is based on the number 

of variables or items observed. According to Hair et al. [61], the sample size using the Maximum Likelihood 

(ML) estimate was around 100-200 respondents. Meanwhile, Anderson and Gerbing [62] proposed that a 

sample size of 150 or greater be used to achieve the minimum standard error. Furthermore, Schumacher and 

Lomax [63] argue that 250-500 respondents are required for a researcher to perform precise calculations with 

CFA. Then, Comrey and Lee [64] determined the sample sizes of 50, 100, 200, 300, and 500, respectively, 

with very bad, bad, moderate, good, very good, and perfect criteria. Data collection in this study was 

conducted online using google forms. Responses to the test instrument to obtain data on the verbal ability by 

working on each test item using time settings. The test instrument consists of two parts, with the first part 

containing questions about student demographics. At the same time, the second part contains questions 

related to verbal ability consisting of the ability of synonyms, antonyms, and analogies. The verbal ability 

test instrument consists of 30 items with ten items each for the ability of synonyms, antonyms, and analogies. 

Student responses to the test instrument in dichotomous data with the correct answer for each item are worth 

1, and the wrong answer is 0. Student responses to demographic questions are given in Table 1. 

Data analysis in this study was used to test the reliability and validity of the test instrument construct 

using the CFA analysis approach. CFA is a qualitative and statistical process consisting of testing the 

reliability of items or indicators of the observed variables, construct reliability, face validity and qualitative 

content, quantitative measures of convergent and discriminant validity, and goodness of fit [65]. CFA aims to 



Int J Eval & Res Educ  ISSN: 2252-8822  

 

The instrument development to measure the verbal ability of prospective high … (Muhammad Rais Ridwan) 

361 

evaluate latent structures based on a priori development and theoretical support [66], [67]. In addition, 

according to Hair et al. [65], CFA aims to confirm the nature of measurements consisting of observed 

variables containing item indicators used to measure latent constructions that have been defined and 

operationally defined. Testing using CFA is an essential part of the validation process for constructs obtained 

based on evidence in a theoretical model [68].  

The theoretical model is tested by determining the relationship between the observed variables and 

latent factors and the relationship between the factors themselves. The relationship between the factors 

themselves is referred to as the correlation factor. The results of the model consist of parameters that: i) 

Remain at a specific value; ii) Are limited so that their values are the same as other parameters; and iii) Are 

free to take unknown values [69]. The CFA method uses the first order with the correlation factor model. The 

study used LISREL 8.71 software for data analysis. The criteria for the conformity index of the CFA model 

are based on the value of χ^2, p-value, root mean squared error of approximation (RMSEA), goodness of fit 

index (GFI), adjusted goodness of fit index (AGFI), and comparative fit index (CFI). According to Arbuckle 

[70], the criterion for the Chi-square value is χ2≤2df while for the p-value using a value greater than 0.05 

[71], [72]. The RMSEA value of less than 0.08 indicates a good fit model, but a value less than 0.05 indicates 

a perfect fit model [73]. Then, the GFI value is more significant than 0.90, AGFI is greater than 0.80, and the 

RMSEA value is less than 0.08 [74]. Then, a CFI value greater than 0.90 indicates a suitable model [75]. 

 

 

Table 1. Demographic data of research sample 
School status School name Location Number of students 

Private school Pondok Pesantren MDIA Bontoala Makassar 41 

State school SMPN 1 Makassar Makassar 70 

SMPN 1 Gunungjati Cirebon 41 
SMPN 1 Kuranji Tanah Bumbu 18 

SMPN 4 Tamalatea Jeneponto 36 

SMPN 1 Pangsid Sidenreng Rappang 16 
SMPN 1 Malili Luwu Timur 16 

SMPN 1 Kajuara Bone 31 

SMPN 1 Bajeng Barat Gowa 24 
SMPN 1 Cempa Pinrang 7 

Percentage of number of students by gender 174 (M: 58%) 126 (F: 42%) 

 

 

3. RESULTS AND DISCUSSION 

The variables observed in this study were the ability of synonyms (SIN), antonyms (ANT), and 

analogies (ANL). Testing the validity and construct reliability of the test instrument using the first-order CFA 

results with the correlation factor model. The CFA results describe the suitability of the measurement 

construct model with data on the verbal ability of junior high school students. Another CFA result is to 

identify the effect and contribution of the items on the observed variables. 

 

3.1. Confirmatory factor analysis of the factor correlation model 

Data analysis of the verbal ability of junior high school students with the CFA approach used a 

factor correlation model, namely analyzing the observed variables simultaneously. The following CFA 

results consist of the goodness fit of test criteria in a standardized solution diagram. Then, identify the 

significant effect for each item on the observed variable based on the standardized value of the factor load 

and the t-value. At the same time, the coefficient of determination defines the magnitude of the item’s 

contribution to the observed variable. The standardized solution diagram in Figure 1 results from first-order 

CFA using the correlation factor model by analyzing the observed variables simultaneously. 

The results of the first-order CFA using the correlation factor in Figure 1 obtained initial results 

showing that there are items of the verbal ability test instrument measuring more than one dimension that 

significantly affect the observed variables with a p-value of less than 0.05. Then, the analysis uses 

modification twice by doing correlations between items. Correlation between items for the first modification 

is done by connecting items SIN1.2-SIN1.3, SIN1.3-SIN3.10, ANT1.1-ANT1.2, ANT1.3-ANT3.6, SIN2.8-

ANT3.7, SIN1.3-ANT3.8, SIN1.2-ANL2.3, and ANL4.7-ANL5.9, and ANL4.8-ANL5.9. As for the second 

modification, connect items SIN1.2-SIN3.10, ANT3.7-ANT3.8, SIN3.10-ANL3.6, and ANL4.8-ANL5.9. 

However, the modification results show that the constructed model of the test instrument satisfies the same 

conditions as the test items, which have a significant effect on the observed variables with a p-value of 

0.02267, which is smaller than 0.05. The results of the CFA indicate that there are items of verbal ability test 

instruments that measure more than two observed ability variables. Other CFA results consist of the GFI, 

AGFI, and CFI. Table 1 shows the CFA findings before and after making modifications based on the 

goodness of fit of test criteria. 
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Figure 1. Standardized solution diagram of first-order CFA results 

 

 

Table 1. Goodness fit of test criteria value 
Criteria Cut off value Before modification Status After modification Status 

𝜒2 ≤2df 584.31 Fit 446.80 Fit 

p-value >0.05 0.00000 Not fit 0.02267 * 
RMSEA <0.05 0.039 Fit 0.022 Fit 

GFI ≥0.90 0.88 Not fit 0.91 Fit 

AGFI ≥0.80 0.87 Fit 0.89 Fit 
CFI ≥0.90 0.95 Fit 0.98 Fit 

*=Marginal fit with p-value<0.05 

 

 

The initial CFA results in Table 1 show the results before modifying the constructed model of the 

verbal ability test instrument that did not match the data. The instrument’s construct model was updated after 

a p-value of 0.00, which was less than 0.05, was achieved using the goodness fit of test criterion. 

Modification by comparing items twice to reduce the value of 𝜒2 of 137.51. However, the constructed model 

of the test instrument still has a p-value of 0.02267, which is smaller than 0.05, so the fit condition is 

marginally fulfilled. Other index criteria based on the suitability index of the measurement model in Table 1 

show for the criteria the value of 𝜒2=446.80, df=389 with 𝜒2 ≤ 2𝑑𝑓 [70] and the value of RMSEA=0.022 

with RMSEA<0.05 [73], [76]. The results of the next index, namely the GFI value=0.91, AGFI=0.89, and 
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CFI=0.98 each meet the GFI value>0.90 and AGFI>0.80 [74] and the CFI value>0.90 [75]. These results 

imply that the constructed model for measuring the verbal ability test instrument is consistent with the 

theoretical model. The constructed model for measuring verbal ability is feasible to measure junior high 

school students’ ability to use synonyms, antonyms, and analogies. 

Furthermore, the results of the test items have a significant effect on the respective abilities of the 

observed variables based on the standardized factor load (SFL) values and t-values given in Table 2. Items or 

indicators have good validity on the construct or latent variable if the SFL value is greater or equal to 0.30 

[77], [78]. In addition, the t-value must be greater than or equal to the critical value of 1.96 [61], [79]. 

The CFA results in Table 2 show that the standardized value of factor loading for each item of the 

observed variable has a positive value and t-value greater than 1.96. The item has a significant effect on the 

observed variable. However, there are items from the observed variables, each of which has a SFL value of 

less than 0.30. These items are SIN1.5 and ANT4.8 for the synonym and antonym ability variables, 

respectively. At the same time, the items for analogy ability are ANL2.4, ANL4.8, and ANL5.10 items. So 

that the five items are not valid for measuring each construct variable of the verbal ability test instrument for 

junior high school students. Then, identify the next item related to the contribution of each item to the 

observed variables based on the coefficient of determination. The item SIN1.6 has the most significant 

contribution to the synonym ability variable of 30.00%. In terms of the antonym and analogy ability 

variables, the most critical item was ANT1.4, which provided 49.00%, followed by ANL1.1 and ANL2.3, 

which each contributed 24.00%. 

 

 

Table 2. SFL values and t-values of the observed variable test items 
Dimensions Items SFL value t-value 

Synonyms SIN1.1 0.53 9.04 

SIN1.2 0.53 8.65 
SIN1.3 0.41 6.54 

SIN1.4 0.52 8.69 

SIN1.5 ** 4.00 

SIN1.6 0.55 9.37 

SIN1.7 0.44 7.34 

SIN2.8 0.44 7.39 
SIN2.9 0.44 7.33 

SIN3.10 0.47 7.66 

Antonyms ANT1.1 0.49 8.25 
ANT1.2 0.61 10.77 

ANT1.3 0.59 10.24 

ANT1.4 0.67 12.02 
ANT2.5 0.52 8.96 

ANT3.6 0.55 9.38 

ANT3.7 0.48 8.28 
ANT4.8 ** 2.30 

ANT5.9 0.47 7.99 

ANT3.10 0.70 12.85 
Analogy ANL1.1 0.49 7.90 

ANL1.2 0.38 6.03 

ANL2.3 0.49 7.82 

ANL2.4 ** 4.20 

ANL3.5 0.30 4.74 
ANL3.6 0.32 5.05 

ANL4.7 0.44 7.00 

ANL4.8 ** 2.42 
ANL5.9 0.32 5.04 

ANL5.10 ** 2.09 

**=Reference item, SFL value does not meet the criteria 

 

 

3.2. Construct validity and reliability 

The measurement stage that occurs after the measurement model of an instrument construct model 

reaches conformance with the theoretical model is called construct validation and reliability determination 

and identification. According to Hair et al. [61], once the measurement model's conformity requirements 

have been met, the constructed model must be tested for reliability and validity before proceeding with the 

structural equation model. Construct validity assures that a set of data appropriately reflects the investigated 

hidden theoretical notion [80]. The validity of the latent construct measurement model consists of construct 

validity, convergent validity, and discriminant validity [81]. Construct validity is achieved when the 

instrument’s construct model meets the fit index conditions [82]. Table 2 shows that all index criteria are met 

in the construct validation of the verbal ability test instrument based on the measurement model’s 
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appropriateness index. In this case, the construct validity of the verbal ability test instrument is valid to 

measure the verbal ability of junior high school students. The analysis results, namely testing of discriminant 

and convergent validity, omega reliability (OR), and construct reliability (CR) are presented in Table 3. 

 

 

Table 3. Results of calculation of validity and reliability of verbal ability constructs 
Observed variable Dimensions AVE Square of AVE CR OR 

Verbal ability Synonyms 0.22 0.47 0.93 

0.88 Antonyms 0.29 0.54 0.95 
Analogy 0.12 0.35 0.85 

 

 

The calculation results in Table 3 show the average variance extracted (AVE) value based on the 

standardized value of factor loading for each variable item observed in the verbal ability test instrument. The 

synonym, antonym, and analogy ability variables had AVE values of 0.22, 0.29, and 0.12, respectively. 

According to Hair et al. [80], a measure of convergent validity explains how items measure constructs in 

structural equation modeling (SEM) based on an AVE value greater than or equal to 0.50. Then, according to 

Shkeer and Awang [83], it is stated that the validity criteria converge with an AVE value greater than 0.60. 

Meanwhile, according to Ghozali [84], the criterion of a convergent validity value of 0.70 is considered good 

validity, while a value of 0.50 – 0.60 is still acceptable for early-stage research. The study results in Table 2 

show that each observed variable has an AVE value of 0.50 smaller. The latent construct’s variance for each 

item indicator collected is lower than the error variance. As a result, the verbal ability test instrument’s items 

are less valid to measure each observable variable. Thus, the verbal ability test instrument has poor 

convergent validity to measure each variable observed in the verbal ability test instrument. 

The subsequent identification of validity is discriminant validity. Discriminant validity is required to 

develop instruments that involve latent variables [85]. Discriminant validity is also called “divergent 

validity” [86], which means that two ideas must be very different. The discriminant validity test shows that 

one thing is different from another [87]. According to Hair et al. [80], discriminant validity is defined as a 

correlation between two constructs. If the correlation value of the two constructs is less than 0.85, then the 

instrument construct meets discriminant validity [88]. The CFA model correlation of the observed variables 

of the verbal ability test instrument simultaneously obtained correlations between the observed variables, 

namely the SIN-ANT, ANT-ANL, and SIN-ANL variables, respectively 0.69, 0.74, and 0.88. The results 

showed that the verbal ability test instrument met discriminant validity with each correlation value smaller 

than 0.85 except for the correlation between the synonym and analogy ability variables. Thus, the verbal 

ability test instrument has a construct of the observed variable that is different from the other observed 

variables except for the variable ability of synonyms and the ability of analogy. 

The result of the following test is the analysis of the calculation of the reliability of the verbal ability 

test instrument to measure the ability of junior high school students. An instrument is said to be reliable if the 

instrument can measure the same ability repeatedly with relatively consistent results. The reliability 

coefficient determines the degree of consistency. The construct and composite reliability were discussed in 

this study. The SFL values from the CFA results can be used to estimate construct reliability [89]. According 

to Retnawati [59], construct reliability is the consistency of the variables that constitute the latent construct to 

be tested. In addition, construct dependability is used to assess how well the factors underlying the construct 

are represented in structural equation modeling [90]. The test instrument’s reliability meets reliability and has 

a construct reliability coefficient (CR) greater than 0.70 [91], [92]. The results showed that the three variables 

observed in the verbal ability test instrument had a construct reliability coefficient of 0.93, 0.95, and 0.85. It 

shows that the value of the construct reliability coefficient for each construct has a value greater than 0.70. So 

that for each variable, the verbal ability test instrument has good reliability for measuring the ability of junior 

high school students. The following reliability calculation analysis is composite reliability. Composite 

reliability is also called internal consistency, a combination of the reliability of the latent construction that 

underlies the measurement scale [80], [89]. Composite reliability was obtained based on the reliability 

coefficient omega (ω). The results showed that the verbal ability test instrument had an omega reliability 

coefficient of 0.88, indicating a reliability coefficient value greater than 0.70. It signifies that the verbal 

ability instrument has a consistent scale for measuring the ability of junior high school students. 

This study’s development of talent instruments was primarily focused on verbal ability assessment. 

Many structures can be constructed to assess junior high school students’ scholastic talent abilities, such as 

numerical calculations analysis. However, research on the development of the scholastic talent instrument 

construct still lacks to measure the ability of junior high school students. The development and validation of 

talent skills instruments by Wulandari et al. [93] consists of visual, numerical, verbal, spatial reasoning, and 
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vocabulary tests. Instrument validity only uses expert judgment content validity in this study, and 

unidimensional testing uses exploratory factor analysis based on eigenvalues. The validity of the instrument 

in this study has not used CFA. The results of the first-order CFA with a one-factor model can also be used to 

identify items that only measure one component in unidimensional testing. The following study by Anazia 

[28] used quantitative and verbal aptitude tests to identify the influence of these talents on the performance of 

high school students. The analysis of the instrument in this study is only to calculate the reliability 

coefficient. The Pearson product-moment correlation coefficient was used to get the reliability coefficient. 

Then, research by Candiasa, Natajaya, and Widiartini [52] validates the aptitude test instrument for 

prospective vocational high school students consisting of sub-tests of numerical, analytical, visual, and 

communication skills in using language. The instrument validity analysis consisted of content and construct 

validation. The construct validity used a conformity index based on chi-squared value, significance value (p-

value), and CFI value. Meanwhile, in this study, we pay attention to additional criteria, namely the value of 

RMSEA, AGFI, and GFI. Construct validity was obtained valid so that the test instrument could be used to 

identify the initial abilities of prospective students based on the results of the aptitude test that corresponded 

to the program majors at the vocational high school level. 

Testing the validity and construct reliability of this study’s verbal ability test instrument only used 

first-order CFA with the correlation factor model. The study has not tested the reliability and validity of the 

construct using second-order CFA. This study proves that the conceptual model constructed is by the 

theoretical model it is valid in measuring the verbal abilities of junior high school students. The results of the 

construct reliability test also show that each observed variable has good reliability so that the aptitude test 

instrument is consistent when measuring for a relatively long time to measure the ability of junior high 

school students. The construct validity of the verbal ability instrument was only assessed on a few research 

subjects with a limited number of samples, which is a flaw in this study. As a result, experimenting with a 

bigger sample size is recommended for better results. 

 

 

4. CONCLUSION 

This study used first-order CFA with the correlation factor model to examine the validity and 

construct reliability of the verbal ability test instrument. The validity and construct reliability of the verbal 

ability test instrument were valid and reliable for measuring 9th-grade junior high school students. Then, the 

items in the instrument are also valid for measuring the ability variables of synonyms, antonyms, and 

analogies. However, in the testing of this research, several estimates were made by making modifications to 

obtain a measurement model following the test’s ability data. As a result, this research should be continued 

by analyzing the findings of a second-order CFA test to acquire thorough validity and reliability test results. 
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