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 Computational thinking skills (CTS) play a crucial role across diverse 

domains, involving a thinking process that allows the execution of solutions 

by information processing agents. Measuring the level of CTS becomes 

essential to ensure that administrators effectively leverage technology. 

However, finding suitable instruments to measure and justify CTS levels in 

administration can be challenging. The selection of situational judgement 

test (SJT) is supported by its validity and reliability in assessing attributes, 

including professionalism. The instrument’s development includes face 

validity, discriminant validity (using Pearson correlation and Cronbach’s 

alpha), and exploratory factor analysis (EFA). The study involved 111 

undergraduate administration students from various Indonesian universities, 

and data were collected in 2023. Following a discriminant validity analysis, 

ten items were eliminated, while 23 met the criteria with p<0.050 and 

r>0.185. Subsequently, EFA yielded 16 items forming seven components, 

covering algorithmic thinking, problem-solving, technology literacy, 

problem abstraction, problem reformulation, data management in 

administration technology, and administrative data presentation with loading 

factor variations (0.421-0.868). The final instrument, consisting of 16 valid 

items and seven components, effectively evaluates the level of administrator 

computational thinking skills (ACTS) among administration students. 
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1. INTRODUCTION 

Computational thinking skills (CTS) originated from the work of constructivists Wooster and 

Papert [1], [2] and were first introduced as a term in an article by Wing [3]. Researchers describe CTS as 

“problem-solving, system design, and understanding human behavior using fundamental computer science 

concepts.” Therefore, CTS represents the ability to analyze and subsequently solve various problems. The 

most frequently cited definition of CTS comes from Shute et al. [4], who posits that CTS is a thinking 

process where “solutions are represented in a form that information processing agents can effectively 

execute”. Berland defines CTS as the “ability to think using computers as tools” [5]. Therefore, this skill is 

essential for individuals in any field related to computation, regardless of the level of usage, including non-

development users and master CTS [6]–[8]. Computational thinking skills are versatile and valuable in 
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today’s world. They enable systematic problem-solving, algorithmic thinking, and critical analysis [9]. These 

skills find applications across various fields, including computer science, data analysis, and automation [10], 

[11]. They foster innovation, enhance education, create career opportunities, and contribute to global 

competitiveness. Furthermore, computational thinking promotes ethical considerations in technology use. 

These skills are essential for navigating the challenges and opportunities of the digital age [12]. 

One field that positions itself as a user of existing technologies is administration. Administration 

encompasses the execution of administrative tasks across various organizations, leading to increased 

interaction between individuals (administrators) and technology. This stems from the significant 

improvement in work effectiveness and efficiency when administrators leverage technology to support their 

work. However, this assumption hinges upon the premise that administrators have attained a high level of 

proficiency in technology utilization. This aligns with the findings of The Australian Association of 

Mathematics Teachers (AAMT) [13], which emphasize that more mere technology usage is required to affect 

specific practical competencies automatically. Still, educators or trainers need to improve their knowledge of 

technology utilization for maximum competency achievement. These insights underscore the pivotal role of 

CTS in enhancing the effectiveness and efficiency of learning and work [14], [15]. Therefore, formal and 

non-formal education in administration should prioritize the development of students’ CTS abilities, thereby 

preparing them as adept professionals upon the completion of their education or training.  

Unfortunately, there is a scarcity of available instruments that can be used to evaluate students’ CTS 

in the administration field, making it challenging to accurately evaluate their CTS proficiency. In the 

administration field, there is an urgent need to measure computational thinking skills (CTS) abilities 

accurately and quantifiably. However, the existing literature lacks a significant number of numbers of 

specific and relevant instruments to measure CTS in the context of administration. For example, some 

previous studies, such as [16]–[19], have utilized Likert scale-based instruments to measure CTS ability. It 

should be noted that Likert scales are typically used to analyze specific categories in respondents’ answers, 

and the coding of responses cannot be used to justify an individual’s level since there is no value in 

differentiating agreement or disagreement with the reaction [20]–[22]. Andrade [23] stated that Likert scales 

in assessments are not used for discerning one student’s ability from another. Rather, they may be used by 

educators or instructors for preliminary evaluation, provided that students respond honestly without any 

inclination to achieve particular scores when completing the instrument. Therefore, there is a need to develop 

an instrument that can justify students’ CTS level in the field of administration, offering a precise means of 

evaluating CTS and facilitating the accurate advancement of CTS competencies in administration students. 

This gap allows this research to develop a suitable and contextually relevant instrument called administrator 

computational thinking skills (ACTS) in the administration field. In today’s fast-paced professional 

landscape, administrative roles have evolved to require a distinct set of skills, including computational 

thinking–the ability to analyze data, solve problems, and make data-driven decisions. The situational 

judgment test (SJT) has gained prominence as a tool for assessing various competencies in organizational 

contexts. However, its application in evaluating computational thinking within administrative roles remains 

uncharted territory. This research aims to fill this gap by investigating the effectiveness of SJTs in measuring 

computational thinking in administrators. Utilizing a factor analysis approach, we seek to understand how 

well SJTs align with the multifaceted aspects of computational thinking and assess the reliability and validity 

of these tests in evaluating this critical cognitive skill. This study can improve talent assessment and 

development strategies in the digital age by shedding light on the compatibility between SJTs and 

computational thinking in administrative roles. 

In light of this urgency, researchers developed an instrument, administrator computational thinking 

skills (ACTS), based on the situational judgment test (SJT). SJT was chosen as the basis for developing this 

instrument is grounded in the consensus among experts regarding its validity and reliability when used to 

measure attributes such as professionalism in the field studied by students [24]–[26]. Furthermore, the 

situational judgment test (SJT) is a form of assessment designed to measure individuals’ ability to evaluate 

and respond to realistic work situations [27]–[29]. Therefore, SJT is likely to have high relevance when 

developing this CTS instrument. The analysis technique used in creating this instrument includes: i) Face 

validity to validate the instrument’s readability to avoid ambiguous questions; ii) Discriminant validity, 

involving Pearson correlation and Cronbach’s alpha to determine and test the correlation strength between 

questionnaire items and CTS, and iii) Exploratory factor analysis which is used to test the instrument’s 

strength through Kaiser-Meyer-Olkin (KMO) test, Bartlett’s test, minimum sample adequacy (MSA), and 

commonalities, then form components through loading factors with extraction method principal component 

analysis and rotation method: Varimax with Kaiser normalization. It is anticipated that these three primary 

analytical approaches will result in the creation of a robust CTS assessment instrument, with the identified 

components serving as constructs or indicators of CTS variables specific to the administration field. Through 

the development of ACTS based on SJT and refined through various analytical techniques, this research aims 

to fill the gap in the existing literature and provide a valid and reliable evaluation tool to measure CTS in the 
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context of administration. It is expected that the findings of this study will significantly contribute to 

developing CTS abilities among students or prospective professionals in the field of administration and 

provide a strong foundation for decision-making and policy formulation in formal and non-formal education 

in this field. In the subsequent sections, we will explore relevant literature, outline research objectives, detail 

the research methodology, and discuss the potential implications of our findings. Through this research, we 

aspire to provide valuable insights that can benefit academia and industry, guiding them in assessing and 

cultivating talent within the evolving landscape of administrative positions, where computational thinking is 

increasingly essential. 

 

 

2. METHOD 

The sample group in this study consisted of undergraduate students from universities in Indonesia 

during the 2022-2023 academic year who voluntarily participated in the study. Of 150 students, 111 provided 

complete responses to the instrument after validation. The sample size was determined based on a stable 

factor structure model, requiring a minimum of 100 to 200 subjects with a subject-variable ratio of at least 

2:1 to reduce the standard error (SE) of correlations to negligible proportions [30]. The method used in this 

study was exploratory factor analysis (EFA) for convergent validity. EFA was used to determine the 

construct validity [31] of the CTS instrument. It should be noted that face validity with expert judgment and 

discriminant validity with product-moment analysis and Cronbach’s alpha are not the primary analyses in 

instrument development; both are used as reinforcement [32]. Taherdoost revealed that “face validity is the 

degree to which a measure appears to be related to a specific construct, in the judgment of non-experts such 

as test-takers,” and discriminant validity is the extent to which latent variable A discriminates from other 

latent variables (e.g., B, C, D) [32].  

Our research procedure consisted of five phases in Table 1. Phase 1 of the draft CTS assessment 

instrument was prepared based on a literature review using the Indonesian language by adapting a situational 

judgment test with five options, each rated on a scale of 1 (least relevant answer to the given situation) to 5 

(most appropriate answer to the given situation). The phase pertains to the preliminary phase of a tool or 

method’s creation, specifically the “CTS assessment instrument”. The term “draft” suggests that this version 

is evolving, open to future modifications. This draft’s foundation was a thorough review of existing research, 

particularly in Indonesian, implying that the primary references were Indonesian works or studies. In the test, 

each scenario offered five potential reactions for an individual to select from. These options were not 

arbitrary but ranked based on their pertinence to the given situation. A score of “1” signified the least 

relevant choice, while a “5” denoted the most suitable answer. Phase 2 involved expert validation, where 

experts evaluated the instrument by completing a validation sheet using a rating scale ranging from (1) very 

poor, (2) not good, (3) fair, (4) reasonable, and (5) very good. If an item received a score of (2) or (1) during 

expert validation, then the statement item would be eliminated. In this phase, experts in the relevant field 

provided feedback and validation, ensuring the instrument’s suitability, accuracy, and effectiveness. 

Qualified individuals in the pertinent field conducted the assessment, utilizing a designated form which likely 

listed components requiring validation. They employed a rating system from 1 (least favorable) to 5 (most 

favorable) to evaluate each item’s quality. Any component rated as “very poor” or “not good” was excluded, 

guaranteeing that the final instrument retained only items of satisfactory quality. Phase 3 involved collecting 

data by distributing assessment instruments to 242 samples. In the third stage of the investigation or project, 

data was gathered using specific evaluation tools distributed to 242 participants or units, referred to as 

‘samples’. These participants or units provided their responses or data through these evaluation tools, 

contributing to the collection of information needed for the study. Phase 4 included data tabulation and 

validity and reliability tests (product-moment and Cronbach’s alpha). In this phase, the collected data was 

systematically arranged, known as ‘data tabulation,’ making it more accessible and interpretable. Along with 

this, the data’s accuracy and consistency were verified. Two specific statistical techniques were 

employed. Product-moment: a statistical method that gauges the linear relationship intensity and direction 

between two variables, helping to identify how two data sets correlate. Cronbach’s alpha: a metric that 

evaluates the internal consistency of a test or scale. It ensures that various items in a questionnaire, aiming to 

gauge a similar concept, yield comparable scores. These methods are vital to confirm that the data is valid 

(accurately represents what it intends to) and reliable (offers consistent outcomes). To test validity and 

reliability, Pearson correlation Cronbach’s alpha was applied with the utilization of SPSS 26, employing the 

following criteria: i) If the value of Sig. (2-tailed) < 0.05 and the Pearson correlation is positive, the item is 

declared valid. ii) If the value of Sig. (2-tailed) < 0.05 and the Pearson correlation is negative, the item is 

declared invalid. And iii) If the value of Sig. (2-tailed) > 0.05, the item is declared invalid. 

After criterion “a” is met, the next step is to compare the Pearson correlation with 𝑟 table df 111 

(0.185). The item is declared valid if the Pearson correlation 𝑝 > 0.185. Furthermore, the instrument is 
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displayed as reliable if Cronbach’s alpha > 0.6. Phase 5 involved carrying out EFA. This phase utilized a 

statistical technique called exploratory factor analysis (EFA) that helps in understanding the hidden 

relationships among observed variables. It allows researchers to pinpoint latent variables or ‘factors’ that 

explain the observed data patterns. EFA simplifies a vast set of variables into fewer, more meaningful 

groups. This method clarifies the main dimensions or factors influencing the data or responses. EFA was 

employed in this study due to the absence of locally developed instruments for assessing CTS and 

collaboration skills (CS) within the context of office administration education in Indonesia. In this study, 

EFA employed the extraction method in the form of principal component analysis and the rotation method in 

the form of varimax to determine which statement items will be eliminated, to group items into indicators, 

and to find out which items have vital dimensions with computational thinking skills and collaboration skills. 

The first requirement that must be met to perform factor analysis is 𝐾𝑀𝑂 > 0.50 and sig. < 0.05. The 

second requirement is the anti-image correlation of 𝑀𝑆𝐴 > 0.50; if 𝑀𝑆𝐴 < 0.50, the statement item must be 

eliminated and retested. The third condition is communalities > 0.50; if communalities < 0.50, the item 

must be destroyed and retested. These conditions must be met before describing how many factors or 

dimensions appear based on the total initial eigenvalues > 1. Additionally, they are instrumental in 

determining which items constitute factors or dimensions by examining the maximum rotated component 

matrix value per dimension component, manifesting a loading factor of 0.40 [31]. The instrument consists of 

several aspects, each of which is interpreted and described in several indicators. In detail, research aspects 

and indicators are described in Table 1. 

After accumulating the instruments in this study, the procedure is to determine the research phases. 

These phases are divided into five main sections, commencing with deciding the instrument to assessing the 

validity of the instrument. The phases are described in detail in Figure 1. 
 

 

Table 1. Instrument validation “experts” 

Aspect Indicator 
Item question 

1 2 3 4 etc 

Clarity Clarity title sheet question      

Clarity sheet statement      

Clarity item statement      

Clarity instruction charging      

Accuracy Accuracy statement with the expected answer      

Relevance The statement is related to indicator      
The statement by aspect that wanted to be achieved      

Validity contents The statement uncovers correct information.      

Absence of bias The statement has complete idea.      
Language accuracy The language used is easily understood.      

The language used is effective      

Writing with good and correct Indonesian spelling      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research phase 

CTS instrument concept (33 items)  

Expert Validation 

Discriminant Validity Instrument 
(Product moment & Cronbach’s alpha), 

df 111 (0.185) 

Pearson correlation > 0.185 
Cronbach’s alpha > 0.6 

Steps in Exploratory Factor Analysis: 
1. Kaiser-Meyer-Olkin (KMO)>0.50 

2. Measures of Sampling Adequacy (MSA) > 0.50 

3. Communalities > 0.50 
4. Rotated component matrix 

(Draft Instrument CTS) Data collection (111) undergraduate of universities in Indonesia 

Instrument for SJT of Computation Thinking Skills 
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3. RESULTS AND DISCUSSION 

3.1.  Phase-1: instrument computation thinking skills (CTS) 

Computational thinking skills (CTS) originated from the constructivist work of Seymour [1], [2] and 

was first introduced as a term in an article by Wing [3], defining it as a process of “problem-solving, system 

design, and understanding human behavior, using fundamental concepts of computer science.” Therefore, 

CTS represents the ability to analyze and solve various problems. One of the most commonly cited definition 

of CTS [4], characterizes it is a thinking process in which “...solutions are represented in a form that 

information processing agents can effectively execute”. Berland defines CTS as “the ability to think using a 

computer as a tool” [5]. In today’s digitally and computationally-driven professional world, CTS holds 

significant importance, as Guler stated, “computational thinking skills are considered as qualifications that 

today’s individuals should have in order to cope with the situations they face and may encounter” [33]. 

Therefore, improving these skills is of high urgency, as relying on technology without mastering its 

underlying skills may be insufficient [13]. The initial step before implementing any action is to evaluate the 

level of CTS; hence, a test instrument is needed to assess the level of CTS [34], [35]. 

In developing this draft instrument, the researchers considered indicators such as the five essential 

and universal elements in various computation domains [36]: i) hypothesis testing, ii) data management, iii) 

parallelism, iv) abstraction, and v) debugging. Recently, [37] described five components of CTS: i) problem-

solving, ii) pattern recognition, iii) abstraction (i.e., generalizing recurring patterns), iv) algorithm design for 

solutions, and v) solution evaluation (i.e., debugging). Guler herself stated that CTS is generally related to 

abstraction, modeling, and programming utilization [33]. Özgen Korkmaz also stated that algorithmic 

thinking, cooperativity, creativity, critical thinking, and problem-solving are integral parts of CTS [16]. 

Based on the consideration of these indicators, this study developed 33 draft items for the ACTS 

questionnaire, which were tested in several subsequent stages. As shown in Table 2 for sample question 

items. 

 

 

Table 2. Sample CTS question items 
Code item Question item Options (A, B, C, D) 

ACTS3_5 An administrator needs to develop an algorithm for scheduling room reservations in 

organization x. How can an effective algorithm be developed? 

 

ACTS3_6 An administrator needs to create an algorithm for arranging thesis defense schedules for 
students. How can an efficient algorithm be developed? 

 

ACTS4_1 An administrator in organization x must perform testing and debugging on a developed 

application. What should the administrator do when encountering a bug in the application? 

 

 

 

3.2.  Phase-2: face validity 

The second phase of the exploratory analysis process involves verifying the validity of the 

instrument items through expert validation. This stage requires several processes to complete the validation. 

Firstly, expert categories are determined to assess the instrument item. Then, experts are assigned to each 

category for evaluation. This decision is based on the considerations of the research team through various 

scientific reasons and criteria relevant to the research theme. The appointed experts are individuals who can 

independently and objectively be accountable for assessing the instrument item in this study. The designated 

expert categories are content experts and language experts. Each expert is provided with an evaluation form 

and the draft items of the ACTS instrument to be assessed. The assessment is ranked on a scale of 1 to 5, with 

category 1 being “not suitable” and category 5 being “very suitable.” Aspects assessed in the expert 

validation include clarity, accuracy, relevance, content validity, absence of bias, and language accuracy. 

Based on the expert validation results from the content and language experts conducted, the following are the 

validation outcomes: 

The diagram’s legend indicates the following annotations: Q1: clarity, Q2: accuracy, Q3: relevance, 

Q4: content validity, Q5: absence of bias, and Q6: language accuracy. Based on the expert validation results 

in Figure 2, the average validation scores for each aspect in each category are significantly high (above 

suitable). This indicates that the instrument has good validity in assessing administrator computational 

thinking skills. Both content experts and language experts suggest that the instrument is ready to be 

administered to respondents to determine the measurement outcomes for this research and proceed with the 

analysis to test the existing hypotheses. 

 

3.3.  Phase-3: data collection 

This research involved undergraduate students majoring in administration from several universities 

in Indonesia who had an active status. It is expected that students majoring in administration, who have 
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undergone administration-related courses, can reflect their acquired administrative skills during their 

academic journey. Therefore, the ACTS instrument can effectively capture the ACTS abilities. Data 

collection using the ACTS instrument commenced in May 2023 and continued until June 2023. A total of 

150 data points were collected, and 111 were deemed valid) for participation in this study. Among the 

participants, 23 were male and 88 were female, with 51 participants from urban areas and 60 participants 

from rural areas, ranging in age from 17 to 22 years old as shown in Table 3. 

 

 

 
 

Figure 2. Expert validation results 

 

 

Table 3. Description of pilot test participants 
  N % Mean Median SD 

Age 17 to 19 years old 66 59.4 19.44 19 0.901 

 20 to 22 years old 45 40.6    

Gender Male 23 20.7 1.79 2 0.407 
 Female 88 79.3    

Admission Pathways Government 48 43.2 1.57 2 0.498 

 University 63 56.8    
Environment Urban 51 45.9 1.54 2 0.501 

 Rural 60 54.1    

 

 

3.4.  Phase-4: discriminant validity 

The researchers used Pearson correlation in Table 4, which is the most commonly used method for 

numeric variables, to examine the relationship between variables. It provides values between -1 and 1, where 

0 indicates no correlation [38]–[40]. The minimum required value for r (correlation coefficient) based on the 

r table is 𝑟 > 0.185, and the p-value must be sig. 𝑝 < 0.050. The results indicated that items ACTS1_1, 1_5, 

2_1, 3_3, 4_2, 5_1, 5_5, 5_6, 6_2, and 6_5 had 𝑝 > 0.050 and 𝑟 < 0.185, which means they did not have a 

significant correlation with ACTS and were therefore eliminated. Items with significant correlation based on 

previous analysis with 𝑝 < 0.050 and 𝑟 > 0.185 were retained and proceeded to the EFA test phase to 

confirm their validity and identify components as indicators of ACTS. Furthermore, the reliability analysis 

indicated that Cronbach’s alpha was > 0.6 for all question items. 

 

3.5.  Phase-5: exploratory factor analysis (EFA) 

The first step in the exploratory factor analysis is to check the suitability of the KMO value (> 0.50) 

and the Bartlett’s Test of Sphericity value (< 0.050) [31]. The results of the suitability test for EFA through 

KMO and Bartlett’s test show that the values have been met, where KMO is 0.678 (> 0.50) and Bartlett’s test 

is 0.000 (< 0.050) as shown in Table 5. 

The results of the MSA analysis show that out of the 23 question items analyzed, 16 question items 

met the criteria with MSA values > 0.50 as shown in Table 5. The lowest MSA value was found in item 

ACTS1_2 (0.538 > 0.50), while the highest MSA value was item ACTS3_5 (0.834 > 0.50). Subsequently, the 
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16 question items that meet the MSA value requirements underwent communalities analysis. The extraction 

method used in the communalities analysis was principal component analysis. The extraction results show 

that all 16 question items of ACTS as shown in Table 5 have values > 0.50, with the lowest value in item 

ACTS4_3 (0.563) and the highest value in item ACTS3_6 (0.743). Therefore, these 16 question items are 

deemed valid out of the initial 33 questions the researchers designed. During the Pearson correlation test,  

10 question items were eliminated due to 𝑝 > 0.05, indicating that the correlations were not statistically 

significant. Subsequently, 23 question items were analyzed using EFA, resulting in the elimination of  

7 question items as they did not meet the MSA value > 0.50 criteria. The final outcome yielded 16 valid 

question items and demonstrated good and strong validity in the EFA test in Table 6. 

 

 

Table 4. Pearson correlation results 
Code Item r (sig.) Code item r (sig.) Code item r (sig.) 

ACTS1_1 0.004 (0.967) ACTS3_2 0.254 (0.007) ACTS5_2 0.261 (0.006) 

ACTS1_2 0.276 (0.003) ACTS3_3 0.037 (0.703) ACTS5_3 0.319 (0.001) 

ACTS1_3 0.310 (0.001) ACTS3_4 0.283 (0.003) ACTS5_4 0.298 (0.001) 
ACTS1_4 0.297 (0.002) ACTS3_5 0.331 (0.000) ACTS5_5 0.172 (0.071) 

ACTS1_5 0.156 (0.103) ACTS3_6 0.352 (0.000) ACTS5_6 0.088 (0.360) 

ACTS2_1 0.011 (0.909) ACTS4_1 0.353 (0.000) ACTS5_7 0.319 (0.001) 
ACTS2_2 0.336 (0.000) ACTS4_2 0.170 (0.074) ACTS6_1 0.353 (0.000) 

ACTS2_3 0.388 (0.000) ACTS4_3 0.278 (0.003) ACTS6_2 0.116 (0.225) 

ACTS2_4 0.322 (0.001) ACTS4_4 0.285 (0.002) ACTS6_3 0.317 (0.001) 
ACTS2_5 0.238 (0.012) ACTS4_5 0.304 (0.001) ACTS6_4 0.254 (0.007) 

ACTS3_1 0.424 (0.000) ACTS5_1 0.076 (0.426) ACTS6_5 0.138 (0.149) 

r table df 111 is 0.185 

 

 

Table 5. KMO and Bartlett’s test results 
KMO & Bartlett’s Test 

Kaiser-Meyer-Olkin Measure  0.678 

Bartlett’s test of sphericity Chi-Square 299.762 
 Sig 0.000 

 

 

Table 6. MSA analysis results 
Code Item MSA Communalities Code Item MSA Communalities 

ACTS6_1 0.566 0.685 ACTS3_5 0.834 0.635 
ACTS5_7 0.564 0.807 ACTS3_1 0.689 0.647 

ACTS5_4 0.730 0.655 ACTS2_5 0.534 0.640 

ACTS4_5 0.610 0.697 ACTS2_3 0.686 0.610 
ACTS4_4 0.556 0.686 ACTS2_2 0.586 0.682 

ACTS4_3 0.820 0.563 ACTS1_4 0.573 0.654 

ACTS4_1 0.680 0.721 ACTS1_3 0.663 0.630 
ACTS3_6 0.656 0.743 ACTS1_2 0.538 0.686 

Extraction method: Principal component analysis. 

 

 

After the 16 question items were declared valid and met the required values in the EFA analysis, 

including KMO, Bartlett’s test, MSA, and communalities, the next step in the EFA stage was to examine the 

loading factor for each question item and identify the loading factor formed by EFA. The results show that 

the lowest loading factor was created by question item ACTS2_3 (0.421), while the highest loading factor 

was formed by question item ACTS5_7. Seven components have been developed from the EFA analysis with 

eigenvalues, extraction, and rotation > 1.000 as shown in Table 7, and these seven components in the MSA 

analysis results consist of several question items that can be used to reflect each component. The component 

with the most question items was found in the first component (ACTS3_5. ACTS4_1. ACTS3_6. ACTS4_3. 

and ACTS5_4). Each component has a percentage of variance, with the highest percentage found in the first 

component “algorithmic thinking in administrative technology” with a value of 20.49%. The second 

component “administrative problem-solving” accounts for 10.75% of the variance. The third component 

“administrative technology literacy” accounts for 8.29% of the variance. The fourth component 

“administrative problem abstraction” accounts for 7.35% of the variance. The fifth component 

“administrative problem reformulation” accounts for 7.10% of the variance. The sixth component “data 

management in administrative technology” accounts for 6.84% of the variance. and the seventh component 

“administrative data presentation” accounts for 6.30% of the variance. Table 7 shows the results of the factor 

loading analysis for each item studied. 



Int J Elec & Comp Eng  ISSN: 2088-8708  

 

 Situational judgment test measures administrator … (Cicilia Dyah Sulistyaningrum Indrawati) 

2095 

Table 7. Loading factor 
Component (% of variance) & Loading factor 

Item 1 (20.49%) Item 2 (10.75%) Item 3 (8.29%) Item 4 (7.35%) 

ACTS3_5 0.783 ACTS2_2 0.786 ACTS4_5 0.760 ACTS1_3 0.773 

ACTS4_1 0.778 ACTS1_4 0.608 ACTS4_4 0.715 ACTS2_3 0.421 

ACTS3_6 0.665 Item 5 (7.10%) Item 6 (6.84%) Item 7 (6.30%) 
ACTS4_3 0.628 ACTS1_2 0.728 ACTS2_5 0.755 ACTS5_7 0.868 

ACTS5_4 0.620 ACTS3_1 0.509 ACTS6_1 0.679   

*Note: Component 1 represents “algorithmic thinking in administrative technology,” Component 2 represents “administrative 
problem-solving,” Component 3 represents “administrative technology literacy,” Component 4 represents “administrative 

problem abstraction,” Component 5 represents “administrative problem reformulation,” Component 6 represents “data 

management in administrative technology,” and Component 7 represents “administrative data presentation.” 
Extraction method: Principal component analysis. 

Rotation method: Varimax with Kaiser normalization. 

 

 

As a discussion point, CTS is not merely about thinking using a computer or engaging in 

programming [3], [41], [42] but it is a way of thinking to solve problems using computer technology or 

similar means [33]. CTS is closely related to using and utilizing technology to address and benefit from the 

challenges faced. This aligns with the findings of researchers [43]–[46] who state that leveraging technology 

with strong CTS abilities can have positive impacts on individuals and specific groups. Therefore, the terms 

“technology” and “CTS” should not be separated because using technology without the ability to utilize it 

effectively would result in suboptimal outcomes, and vice versa [13]. This study has produced the ACTS 

instrument with 16 question items and seven components as the reclassification factors in the MSA analysis 

results. These seven factors include component-1: algorithmic thinking in administrative technology, 

component-2: administrative problem-solving; component-3: administrative technology literacy, component-4: 

administrative problem abstraction, component-5: administrative problem reformulation, component-6: data 

management in administrative technology; and component-7: administrative data presentation. Algorithmic 

thinking is reflected through question item 5: “An administrator needs to develop an algorithm to create a 

room booking schedule in organization x. How to develop an effective algorithm?” This question reflects the 

effort of understanding the situation and efficiently solving the problem systematically, step by step. Creating 

a room usage schedule is not something that can be easily accomplished; it requires a systematic and efficient 

approach. Errors in developing the plan can lead to complexity or chain reactions that result in more 

significant issues and losses for various parties. Therefore, it is reclassified into the algorithmic thinking (AT) 

component since AT can be described as high-level intellectual actions involving understanding the situation, 

finding systematic and generalizable solutions to problems, examining the accuracy and efficiency of the 

solutions, and expressing these solutions step by step [33]. 

Administrative problem-solving is reflected through question item 2: “How do you handle problems 

when you have tight time constraints?” This question demonstrates the approach to finding solutions to the 

problems faced, where cognitive thinking is necessary for effective problem-solving. In any professional role, 

the occurrence of issues entailing time constraints is inevitable and necessitates accurate problem-solving 

within specified time limits. Problem-solving is considered a separate part of computational thinking 

alongside algorithmic thinking [16], [47]. Doleck et al. [47] states that problem-solving is finding a way out 

of difficulties by engaging in cognitive thinking to find a solution. Unlike algorithmic thinking, problem-

solving does not necessarily follow a step-by-step process; the most critical aspect is that the problem is 

resolved in its way. Administrative technology literacy is reflected through question item 2: “You 

encountered an application that crashes when opening a new feature. What should you do first?” In this 

modern age, technology will continue to evolve and be upgraded to improve, with the possibility of different 

features. The ability to understand technology, as reflected in the literacy component, should also be 

considered as part of ACTS. This finding differs from Özgen Korkmaz’s research, which identified 

algorithmic thinking, cooperativity, creativity, critical thinking, and problem-solving as parts of CTS. We 

propose administrative technology literacy as part of CTS because it represents the ability to understand the 

use of technology to benefit from it. This perspective aligns with research findings indicating that a positive 

grasp of technology literacy can provide positive benefits [48]–[52].  

Administrative problem abstraction is reflected through question item 2: “In different situations, 

administrative employees need to identify common patterns and simplify problems by ignoring irrelevant 

details. Here are some situations frequently faced by administrative employees in organization x, except:” 

This question explores individuals’ understanding of identifying general patterns and then generalizing those 

patterns into a simple but detailed representation to solve problems. As Anderson stated, “Computational 

generate an abstract representation of the pattern once it has been identified.” [37]. Similarly, Cetin and 

Dubinsky [53] describe abstraction as considering the typical characteristics of several examples (the more, 

the merrier) and building a structure or category that includes all these features. Wing emphasizes that this 
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aspect is essential in CTS and deserves significant attention [54]. During abstraction, individuals think in a 

general manner and ignore specific details [53]. Administrative problem reformulation is reflected through 

question item 2: “When dealing with complex problems, what is usually your priority?” This question 

explores individuals’ understanding of reformulating problems into new formulations to enable problem-

solving. This notion aligns with Wing’s assertion that computational thinking encompasses the task of 

reformulating intricate problems into ones for which we possess a method of resolution, possibly by reducing 

complexity, inserting, changing, or simulating [3], [54]. With better experience and proficiency in 

technology, problem reformulation occurs more frequently than in less experienced and less competent 

individuals, as found by researchers [55]. Strengthening competence in this area is essential to maximize 

problem-solving efficiency and effectiveness. 

The management of data in administrative technology is also reflected through 2 question items, 

one of which is “An admin in organization x wants to analyze room usage data. Which one is an example 

of structured data?” Effective data management holds paramount significance in nearly every profession, 

particularly within the realm of administration, where the manipulation and utilization of data are 

pervasive. Administrators frequently engage with software or tools developed by their organizations or 

other developers to analyze the requisite data. This is a new finding in the ACTS capability, representing a 

reclassification from CTS. Yu and Prince [56] identified administrator performance, with one component 

being the use of technology in managing and analyzing data in Systemic Improvement. Significant results 

can reflect the performance of a professional administrator. This is supported by Bolaji’s findings, stating 

that administrators with limited abilities in the management of administrative data through technology 

often exhibit ineffective and inefficient performance [57]. The presentation of administrative data is 

reflected through the question item: “After you manage the data, you are asked to present the data in the 

form of a bar chart. What will you do?” The conveyance of data management outcomes through 

technology, as a realignment within ACTS is crucial. This facet, denoted as “data presentation in 

administration,” is newly reflected through one question item, even though it has the highest loading factor 

(0.868). Therefore, the researchers will investigate and report in subsequent articles to obtain more 

accurate data. 

 

 

4. CONCLUSION 

This research has developed a draft instrument called ACTS consisting of 33 questions derived from 

literature reviews on CTS. Through several robustness tests, including face validity, discriminant test, and 

EFA, 16 ACTS question items with high reliability were obtained. Through EFA, we discovered 7 

components reclassified by the EFA test using the extraction method principal component analysis and 

rotation method Varimax with Kaiser normalization. These components were identified as follows: 

component 1 is algorithmic thinking in administrative technology, component 2 is administrative problem-

solving, component 3 is technology literacy in administration, component 4 is problem abstraction in 

administration, component 5 is problem reformulation in administration, component 6 is data management in 

administrative technology, and component 7 is data presentation in administration. Four components 

(components 1, 2, 4, and 5) are consistent with previous research findings on CTS. In comparison, three 

components (components 2, 6, and 7) are newly discovered in building the framework of the ACTS 

instrument.  

This research has broad implications for administrative subjects across education, problem-solving, 

innovation, workforce development, interdisciplinary collaboration, equity and access, policy development, 

global competitiveness, data analysis, and ethical considerations. This research can inform education 

strategies, drive innovation, enhance workforce skills, promote collaboration, address equity issues, shape 

policies, boost global competitiveness, improve decision-making, and guide ethical technology use. The 

implications are diverse and impactful, with potential benefits for individuals, organizations, and society. We 

hope this research can serve as a foundation for decision-making, particularly in developing the ACTS 

capabilities of students or prospective professionals in the administration field. Moreover, we encourage 

fellow researchers to delve deeper into these novel findings further to develop even more robust ACTS 

instruments. 
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