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Abstract—This study analyzes the factors that influence the 

development of Higher Order Thinking Skills (HOTS) among 

Generation Z students in higher education. The focus of the 

study includes student engagement, learning readiness, 

self-management skills, digital literacy, academic flow, and 

learning facility support. Data were collected through a survey 

method on 850 undergraduate students from various regions in 

Indonesia. Analysis using structural equation modeling showed 

that student engagement contributed 35% to the increase in 

HOTS, while learning readiness contributed 29.8%. Digital 

literacy was also found to have a significant influence on 

learning performance with a path coefficient of 0.089. Academic 

flow has a strong relationship with learning performance 

(t-statistic = 39.971, p < 0.05), while learning facility support 

makes an important contribution to HOTS development with a 

t-statistic of 37.982 (p < 0.05). Overall, these factors explain 

99.3% of the variance in learning performance and 98.9% of 

the variance in HOTS. This study emphasizes the importance of 

supporting facilities, innovative curriculum, and digital 

competence in supporting students’ cognitive development. 

However, this study has limitations related to geographical and 

cultural coverage, and has not considered socio-economic 

factors. These results underscore the need for learning 

strategies that are tailored to the educational needs of 

Generation Z in the digital era. 
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I. INTRODUCTION 

Generation Z, born and raised in an environment full of 

digital technology, presents significant challenges and 

opportunities for higher education. As digital natives, this 

group is naturally more familiar with technology than 

previous generations. Generation Z refers to individuals born 

between 1997 and 2012. This generation grew up in an 

environment that was heavily influenced by the rapid 

development of digital technology and the internet, which 

shaped their mindset and learning style [1, 2]. In addition to 

age and location, their learning experience is also an 

important factor that differentiates Generation Z from 

previous generations. Generation Z is generally more 

accustomed to technology-based learning, has wide access to 

information via the internet, and tends to prioritize flexible 

and interactive learning experiences [3]. These 

characteristics contribute to the way they develop 

Higher-Order Thinking Skills (HOTS) in the context of 

higher education. Stephanie [4] shows that more than 70% of 

individuals in this generation have better technology skills, 

making them capable users of technology. However, this 

ability must be balanced with mastery of 21st century skills, 

especially Higher Order Thinking Skills (HOTS), which 

include critical, analytical, creative, and innovative thinking 

skills to solve complex problems [5, 6]. 

This challenge is increasingly relevant given the rapid 

changes in the global workplace [7]. According to the World 

Economic Forum 2020 report, critical thinking and 

problem-solving skills are two of the ten most needed skills 

by 2025 [8]. The report emphasizes that higher education 

needs to develop a curriculum that is not only 

technology-based, but also oriented towards developing 

higher-order cognitive skills. Support for project-based 

learning, collaborative learning, and Problem-Based 

Learning (PBL) approaches can be effective strategies to 

prepare Generation Z for a dynamic and complex 

workplace [9–12]. 

Higher Order Thinking Skills (HOTS) learning among 

Generation Z is influenced by various multidimensional 

factors involving cognitive, affective, and technological 

aspects. One of the main contributing factors is the level of 

student engagement. A study from the National Student 

Engagement Survey 2022 found that active student 

involvement in academic and non-academic activities 

contributed 35% to the increase in HOTS [13, 14]. This 

shows that a supportive, collaborative, and participatory 

learning environment is essential for developing critical, 

creative, and analytical thinking skills [15–17]. 

In addition to engagement, other factors such as readiness 

learning, self-organization, and digital literacy also play a 

significant role. Baskoro et al. [11], Dewi et al. [12], 

Astriyani et al. [18] revealed that 68% of Generation Z 

students with high levels of digital literacy tend to adapt more 

quickly to educational technology and are able to optimally 

utilize technology-based learning methods. This is reinforced 

by Hoang and Thy [9], Hastini et al. [19], who stated that 

digital literacy is not only the ability to use technological 

tools, but also includes an understanding of how technology 

can support complex problem solving [20]. 

In addition, readiness to learn plays an important role in 

HOTS learning. Students with a high level of readiness to 

learn tend to be better able to organize their learning 
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strategies, manage time effectively, and take responsibility 

for their own learning. As explained by Zhang and Ma [21], 

Prayogi et al. [22], Parong et al. [23], self-regulated learners 

have advantages in managing their learning process, 

including in setting goals, monitoring progress, and 

evaluating learning outcomes. 

The implementation of HOTS-oriented educational 

technology requires an integrated approach, involving 

project-based learning, flipped classrooms, and collaborative 

learning. Akinina et al. [24] shows that these strategies can 

create immersive learning experiences, which not only 

prepare students for academic challenges but also 

professional challenges in the digital age. 

In addition to student engagement and readiness learning, 

academic flow or deep involvement in academic activities 

also shows a significant relationship with academic 

achievement and the development of Higher Order Thinking 

Skills (HOTS). Academic flow, as explained by  

Thahir et al. [25] and Dima et al. [26], is a condition when an 

individual is fully immersed in an activity, with high 

concentration and a sense of intrinsic satisfaction. 

Csikszentmihalyi’s research shows that students who 

frequently experience academic flow record an increase in 

academic achievement of up to 25%, because this 

involvement encourages deeper understanding and more 

creative problem solving [27]. 

However, intrinsic factors such as academic flow must be 

supported by a conducive learning environment. One 

important element in this environment is Learning Facilities 

Support (LFS), which includes infrastructure, advanced 

technology, and easy access to academic resources. A report 

from the International Higher Education Survey 2022 

revealed that 75% of students felt that adequate learning 

facilities greatly influenced their success in developing 

HOTS [25, 26]. Facilities such as comfortable study rooms, 

fast internet access, modern technological devices, and 

digital libraries not only increase learning efficiency but also 

facilitate exploration and innovation. 

Therefore, intervention through improving learning 

facilities is a priority that cannot be ignored. Higher 

education institutions need to ensure that their learning 

environments are able to support technology-based and 

project-based learning, which have been proven effective in 

developing critical, analytical, and creative thinking skills. 

As stated by Cain et al. [28–30], Velički [29], Daeid [30], 

Generation Z tends to be more responsive to interactive and 

collaborative learning environments, which can be achieved 

through the integration of technology with flexible learning 

space designs. By understanding and integrating these 

factors, higher education institutions can design more 

effective and relevant learning strategies, preparing 

Generation Z to face global challenges with complex and 

adaptive higher-order thinking skills. One of the key skills 

needed in the 21st century is Higher Order Thinking Skills 

(HOTS), which includes critical, analytical, creative, and 

innovative thinking. However, the development of HOTS 

does not only depend on individual skills, but is also 

influenced by external factors such as student engagement, 

digital literacy, and learning facilities support. Previous 

studies have shown that student engagement plays an 

important role in improving HOTS because it encourages 

active participation in the learning process. This study aims 

to analyze the influence of student engagement, digital 

literacy, and learning facilities support on HOTS. 

II. LITERATURE REVIEW 

A. Student Engagement and HOTS Development 

Student engagement is a multidimensional concept 

encompassing behavioral, emotional, and cognitive aspects 

that collectively drive student engagement in academic 

activities [31]. Recent studies have highlighted its critical 

role in the development of HOTS. For example, the National 

Student Engagement Survey 2022 found that increased 

engagement contributed 35% to students’ ability to analyze, 

evaluate, and create-key components of HOTS [32–34]. 

Engaged students are more likely to immerse themselves in 

challenging academic tasks, which promotes deep learning 

and enhances their cognitive abilities [31, 35, 36]. 

B. Academic Flow 

Academic flow, defined as a state of optimal engagement 

and fulfillment in learning tasks, is related to increased 

academic achievement and HOTS development [13, 37]. 

Mirvis and Csikszentmihalyi [38] stated that students who 

frequently experience academic flow show an increase in 

academic achievement of up to 25%. This phenomenon 

occurs when students face tasks that are balanced between 

challenges and skills, resulting in high focus and intrinsic 

motivation [39, 40]. 

C. Learning Support as a Catalyst 

While student engagement is important, the existence of a 

strong learning support system is equally important. Learning 

Facilities Support (LFS), which includes access to advanced 

technology, academic resources, and a conducive learning 

environment, plays a critical role in improving educational 

outcomes [41]. The International Higher Education Survey 

2022 revealed that 75% of students attribute their success in 

achieving HOTS to adequate learning facilities [31, 42, 43]. 

Effective learning support not only provides the tools needed 

for complex problem solving but also reduces barriers to 

engagement, enabling students to tap into their full cognitive 

potential. 

D. Digital Literacy and Learning Readiness  

Digital literacy and learning readiness further strengthen 

the relationship between engagement, support, and HOTS. 

The Journal of Digital Literacy in Education reported that 

68% of Generation Z students with high digital literacy were 

more adaptable to technology-based learning models, thereby 

maximizing their engagement and cognitive development. 

Learning readiness, which includes self-regulation and 

intrinsic motivation, ensures that students can effectively 

utilize available resources and opportunities [44–46]. 

E. Challenges and Opportunities 

While these findings provide valuable insights, challenges 

remain in implementing strategies to improve HOTS among 

college students. Variations in institutional resources, 

disparities in digital literacy, and varying levels of student 

engagement require tailored approaches to maximize impact. 

However, these challenges also present opportunities for 
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innovation, particularly through blended learning models, 

adaptive technologies, and personalized learning 

pathways  [47]. 

F. Generation Z 

Generation Z, consisting of individuals born between 1997 

and 2012, is known as the digital native generation who grew 

up in an environment full of digital technology [1]. Exposure 

to technology from an early age has shaped their mindset and 

learning style differently compared to previous generations. 

This generation is more accustomed to technology-based 

learning environments and tends to be more comfortable 

using digital devices to access information and communicate 

in learning [48, 49]. In the context of education, Generation Z 

shows unique learning preferences. They prefer interactive 

and experiential learning methods, such as flipped 

classrooms, project-based learning, and  

gamification [50, 51]. 

In addition, they have a shorter attention span due to rapid 

exposure to digital information, so learning based on short 

and visual content is more effective than traditional lecture 

methods [50]. This generation is also known to have better 

multitasking skills, but often has difficulty maintaining focus 

for long periods of time, making microlearning an 

increasingly relevant strategy in higher education [2, 52]. In 

the Indonesian context, Generation Z shows a similar 

tendency to the global trend, but with some differences 

influenced by social and economic factors.  

The IDN Research Institute Report [3] revealed that more 

than 90% of students in Indonesia use digital platforms as 

part of their learning process. However, there is a gap in 

access to digital infrastructure between students living in 

urban areas and in remote areas, which can affect the 

effectiveness of technology-based learning. In addition, 

Generation Z students in Indonesia rely more on mobile 

devices than computers to access learning materials, 

indicating the need for adaptation in the design of teaching 

materials to be more compatible with mobile platforms. 

III. MATERIALS AND METHODS 

A. Research Design 

This study focuses on factors that influence Generation Z 

learning in higher education, including student engagement, 

readiness to learn, self-organization, digital literacy, 

academic flow, and support from learning facilities. This 

study uses a survey method to develop a model by adopting 

previous research models and studies on students in 

Indonesia [27, 45, 46]. This study is an applied research that 

explores theories and concepts to propose a model in 

determining Higher Order Thinking Skills (HOTS) among 

students. The findings of this study are expected to strengthen 

previous theories on learning and the development of Higher 

Order Thinking Skills (HOTS), as well as provide deeper 

insights into how these factors interact with each other in the 

context of higher education. Thus, the results of this study 

can contribute to the development of more effective curricula 

and learning strategies for Generation Z in higher 

education  [30, 41, 53, 54]. This study uses a quantitative 

method with a survey approach to analyze the factors that 

influence HOTS in students. Surveys are used because they 

are able to capture large amounts of data and provide an 

overview of the relationship between variables. 

B. Population and Sample 

The population in this study were students in Indonesia 

who were pursuing undergraduate education. In general, the 

target population of the study were students taking general 

courses at universities. The total sample was 1027 students 

spread throughout Indonesia. We distributed the 

questionnaire link to prospective participants spread across 

various university regions in Indonesia. Consent was 

obtained from the respondents, allowing them to participate 

in the survey and allowing the use of their personal 

information in the online questionnaire. The data was stored 

neatly in a research database to maintain the confidentiality 

of the respondents. Of all the responses collected, 177 

responses were incomplete, resulting in a total of 850 valid 

and usable responses. The strength of the sample was tested 

using G-Power analysis, with a power coefficient of  

0.94 [55, 56]. The sample selection was carried out using 

purposive random sampling. There are several criteria set in 

the selection of the sample. As explained in Table 1, the 

sample is spread across all types of faculties and uses family 

status to measure relational support. The sample in this study 

has an age range from 19 to 23 years. Before data collection, 

respondents were informed about data consent and filled out 

a consent form to meet research ethics standards, so that the 

research is more focused on the research focus with good 

results [42, 57]. 
 

Table 1. Sample demographics 

Sample demographics n % 

Gender 
Men 101 33.01% 

Women 205 66.99% 

Faculty 

Language and art 30 9.80% 

Economy 21 6.86% 

Sports science 40 13.07% 

Education 72 23.53% 

Social sciences 47 15.36% 

Natural sciences 44 14.38% 

Hospitality and tourism 22 7.19% 

Engineering 30 9.80% 

Family 

status 

Complete family 240 78.43% 

Incomplete family 66 21.57% 

Note: n = Number of respondents 

C. Measurement 

The measurement of each construct in this study was 

developed from previous studies and modified according to 

the context of this study. The Higher Order Thinking Skills 

(HOTS) variable consists of six indicators derived from 

previous studies. In addition, the student engagement 

variable according to Fredricks et al. [31]. Includes three 

indicators, namely Behavioral Engagement, Emotional 

Engagement, Cognitive Engagement. Furthermore, the 

readiness to learn variable was developed with three 

indicators sourced from Panwala et al. [58]. The support from 

learning facilities variable consists of three main constructs: 

educational, relational, and structural, all of which include 

eight indicators developed by Saputra et al. [59, 60]. The 

digital literacy, academic flow, and self-organization 

variables each consist of six, five, and four indicators adapted 

from Falloon [61] and Ana-Marija et al. [62]. To measure all 

these variables, a five-point Likert scale was used (1 = 
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strongly disagree and 5 = strongly agree). 

D. Hypothesis Development 

Generation Z learning in college is influenced by various 

interrelated factors. Student Engagement is expected to have 

a positive influence on Higher Order Thinking Skills 

(HOTS). Hypothesis 1 states that students who are more 

actively involved in the learning process will show an 

increase in higher-order thinking skills. Readiness to Learn 

also plays an important role in learning. Hypothesis 2 

proposes that students who are more ready to learn will have 

better HOTS. This readiness includes adequate mental and 

emotional readiness to engage in the learning process. 

Self-Organization as the third variable is expected to have a 

positive impact on HOTS. Hypothesis 3 states that students 

who are able to manage their time and resources well will be 

better able to achieve a higher level of HOTS. 

In addition, Digital Literacy is an important factor in 

today’s technological era. Hypothesis 4 proposes that 

students who have good digital literacy will show higher 

HOTS, thanks to their ability to use information technology 

effectively in learning. Academic Flow is expected to be a 

significant influence in the development of HOTS. 

Hypothesis 5 states that students who experience academic 

flow where they are fully focused on learning activities will 

show improvements in higher-order thinking skills. 

Finally, Learning Facilities Support (LFS) functions as an 

intervention that strengthens the relationship between these 

factors and HOTS. Hypothesis 6 states that support from 

learning facilities will increase the effectiveness of student 

engagement, readiness to learn, self-organization, digital 

literacy, and academic flow in influencing HOTS. 

The hypothesis is formulated as follows: 

H1: Student engagement has a positive effect on HOTS. 

H2: Digital literacy has a positive effect on HOTS. 

H3: Learning facilities support has a positive effect on 

HOTS. 

H4: Digital literacy moderates the relationship between 

student engagement and HOTS. 

H5: Learning facilities support moderates the relationship 

between student engagement and HOTS. 

E. Data Collection and Data Analysis 

A questionnaire approach was used to collect data by 

sending a link to the respondents. First, the respondents were 

informed about the purpose of the study, and they expressed 

their willingness to participate. The following statistics are 

derived from various reviews and previous studies related to 

the validated model. The results of the study were evaluated 

using SmartPLS 3.0 software [55–57], which has the 

potential to develop measurement models from a predictive 

perspective. The following considerations are related to the 

high sample size to meet the minimum sample requirement 

without imposing a normal distribution on the sample. The 

next issue is the capacity of the Structural Equation Model 

(SEM) to use the partial least squares approach to offer a 

causal explanation of a model with multiple effects. 

This study uses path analysis to assess the direct and 

indirect impacts of exogenous factors on endogenous 

variables and their mediators. Furthermore, the analysis is 

designed to test the hypotheses. During the analysis process, 

the direct effect of variables is tested first, followed by the 

indirect effect to find the mediating variables. 

Data were analyzed using Structural Equation Modeling 

(SEM) with SmartPLS 3.0. This model is used to test the 

relationship between variables and the moderating effects of 

digital literacy and learning facility support on HOTS. 

IV. RESULT AND DISCUSSION 

A. Result 

1) Measurement model analysis 

The first step in evaluating a model is to apply the model 

measurement assessment [57]. Several tests were conducted 

by following the rules of thumb in analyzing measurement 

models. The outer model test was conducted to obtain the 

validity and reliability values presented in Table 2. 
 

Table 2. Loading factor 
 DL FA HOTS LFS LP RL SOL SE 

DL1 0.89        

DL2 0.94        

DL3 0.95        

FA1  0.90       

FA2  0.95       

FA3  0.98       

FA4  0.95       

HOTS1   0.95      

HOTS2   0.95      

HOTS3   0.94      

HOTS4   0.99      

LFS1    0.98     

LFS2    0.97     

LFS3    0.95     

LFS4    0.94     

LFS5    0.94     

LP1     0.96    

LP2     0.96    

RL1      0.95   

RL2      0.95   

SE1        0.94 

SE2        0.96 

SE3        0.96 

SE4        0.92 

SOL1       0.93  

SOL2       0.95  

SOL3       0.96  

SOL4       0.97  

SOL5       0.93  

Note: Digital Literacy = DL; Flow Academic = FA; Higher Order 

Thinking Skill = HOTS; Learning Facility Support = LFS; Learning 
Performance = LP; Readiness Learning = RL; Self Organization in 

Learning = SOL; Student Engagement = SE 

 

As presented in Table 2, all indicators explaining the 

construct have a loading value >0.7. This finding also meets 

the requirements of the construct convergent validity test 

with the confirmatory nature of each indicator. In addition, 

the variables that moderate the relationship between the 

existence of Learning Performance and Higher Order 

Thinking Skill have a loading value >0.7. Furthermore, the 

construct reliability is measured by Cronbach’s alpha and 

Composite Reliability (CR) analysis to prove the accuracy 

and consistency of the instrument in measuring the construct. 

Both tests have different referability values, but in terms of 

acceptance, all measured variables have high reliability 

values, so all construct variables are reliable. The following 

model assessment values are convergent validity values 

obtained by evaluating the Average Variance Extracted 

(AVE) metric, which must be above 0.5. Table 1 shows that 

all AVE values are >0.5, which means that in terms of 

construct, each measured variable is valid. 

Measurement of differences between constructs was 
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carried out using two analyses, namely the 

Heterotrait-Monotrait Ratio (HTMT) and the Fornell-Larcker 

criteria, to ensure that each construct measured is unique and 

does not represent other constructs in the model being 

measured. 

The HTMT test in Table 3 and the Fornell-Larcker criteria 

in Table 4 imply that all variables meet the requirements of 

discriminant validity. The HTMT test indicates a low 

correlation between indicators across constructs that measure 

different constructs, so that each construct is significantly 

different with a value of <0.90. In addition, testing was 

carried out using the Fornell-Larcker criteria with the 

requirement that the correlation of all. 

In this model, there are eight main constructs, namely 

Readiness Learning (RL), Self Organization in Learning 

(SOL), Digital Literacy (DL), Student Engagement (SE), 

Learning Facility Support (LFS), Learning Performance 

(LP), Flow Academic (FA), and Higher Order Thinking 

Skills (HOTS). Each construct is measured through several 

indicators indicated by a high loading factor value (average 

above 0.90), indicating that these indicators have good 

validity. The direction of the arrows in the model shows the 

relationship between constructs, with the magnitude of the 

coefficient listed on each path. RL has a positive influence on 

SE (0.298), DL has a positive influence on LP (0.089), and 

LP has a significant influence on HOTS (0.262) and FA 

(1.654). Meanwhile, the relationship between SOL and LP 

only shows a very small influence (0.013), and SE actually 

shows a negative influence on LP (−1.063). In addition, there 

is also a path from LFS to HOTS with a small coefficient 

value (0.073), indicating a weak but still relevant influence. 

The coefficient of determination (R²) values for the LP and 

HOTS constructs are 0.993 and 0.989, respectively, 

indicating that this model is able to explain the variability of 

the dependent construct strongly. Fig. 1 as a whole provides a 

visual depiction of the strength of the relationship between 

variables in the conceptual model of the study. 
 

Table 3. Discriminant validity (Fornell-Larcker Criterion) 
 DL FA HOTS LFS LP RL SOL SE 

DL 0.93        

FA 0.91 0.94       

HOTS 0.92 0.99 0.96      

LFS 0.90 0.98 0.99 0.95     

LP 0.92 0.98 0.97 0.96 0.96    

RL 0.95 0.97 0.98 0.97 0.97 0.95   

SOL 0.91 0.99 0.99 0.98 0.97 0.96 0.95  

SE 0.90 0.99 0.99 0.98 0.96 0.97  0.95 

 

Table 4. Reliability 

Construction 

variables 

Cronbach’s 

alpha 

Composite 

reliability 

(rho_a) 

Composite 

reliability 

(rho_c) 

The mean 

variance 

is 

extracted 

(AVE) 

DL 0.924 0.937 0.952 0.868 

FA 0.963 0.966 0.973 0.901 

HOTS 0.971 0.972 0.979 0.921 

LFS 0.978 0.978 0.982 0.918 

LP 0.919 0.919 0.961 0.925 

RL 0.899 0.900 0.952 0.908 

SOL 0.975 0.975 0.980 0.908 

SE 0.964 0.964 0.974 0.902 

 

 

 
Fig. 1. Hypothesis testing and model significance. 

 

2) Structural model analysis 

The analysis of each latent variable was carried out using 

R-square to determine the predictive strength of the structural 

model. As presented in Table 5, the R-square value of 

Learning Performance (LP) has a strong condition, with a 

coefficient of 0.993. This means that 99.3% of Learning 

Performance (LP) can be explained by the existence of the 

variables Digital Literacy (DL), Flow Academic (FA), 

Learning Facility Support (LFS), Readiness Learning (RL), 

Self Organization in Learning (SOL), Student Engagement 

(SE). The strength of the R-square shows that the model has a 

very strong power in explaining the influence of the seven 
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variables on Higher Order Thinking Skill (HOTS), with the 

remaining 98.9% influenced by other variables. 
 

Table 5. R-Square 

  R-square 
Adjusted 

R-square 

Higher Order Thingking Skill (HOTS) 0.989 0.989 

Learning Performance (LP) 0.993 0.993 

 

3) Hypothesis testing and path analysis 

The hypothesis is tested using the bootstrapping method. 

The t-statistic and p-value can be used to analyze the 

hypothesis test. The hypothesis is accepted if the range of 

t-statistic values is >1.96 and the p-value is <0.05, which 

implies that the exogenous variable affects the endogenous 

variable and vice versa. 

Based on respondent data, the majority of survey 

participants were female, as many as 719 people or 67.8%, 

while men numbered 342 people or 32.2%. Respondents 

were spread across various years of entry, with the largest 

proportion being students entering in 2023 as many as 313 

people (29.5%), followed by 2022 with 261 people (24.6%), 

and 2024 as many as 256 people (24.1%). Students who 

entered in 2021 numbered 197 people (18.6%), while those 

who entered before 2021 were only 34 people (2.3%). In 

terms of internet access devices, the majority of respondents 

used their own devices, as many as 1005 people (94.7%), 

while 40 people (3.8%) used campus-owned devices, and 16 

people (1.5%) rented devices. Most respondents accessed the 

internet via cellphones, namely 966 people (91%), and only 

93 people (8.8%) used laptops. The duration of respondents’ 

internet access was also quite long, where 783 people 

(73.8%) spent 3–8 h per day accessing the internet, while 278 

people (20.2%) spent less than 3 hours. In terms of domicile, 

more than half of the respondents lived in the city center, 

namely 573 people (54.2%), while 486 people (45.8%) lived 

in the suburbs. The results of the model fit analysis can be 

seen in Table 6. 
 

Table 6. Fit model 

Fit model  Saturated Model (saturated) Model Forecast 

SRMR 0.054 0.055 
d_ULS 1.287 1.313 

d_G n/a n/a 
Chi-square ∞ n/a 

NFI n/a n/a 

 

In detail, hypothesis testing also reveals direct and indirect 

influences, as presented in, as presented in Table 7, the results 

of the Path coefficient analysis, Table 8, the results of the 

Indirect effect analysis, Table 9, the results of the Specific 

indirect effect analysis and Table 10, the results of the 

analysis. Based on the measurements, the variables learning 

facilities support and student engagement have a fairly strong 

direct influence on Higher Order Thinking Skills (HOTS), 

this can be seen from the t-statistic results of 37.982 with a 

p-value of 0.000 on the learning facilities support variable 

and t-statistics of 14.097 with a p-value of 0.000 on the 

student engagement variable. The variable that also has a 

strong influence on Hots abilities in students is academic 

flow, with a t-statistic value of 14.865 and a p-value of 0.000. 

These variables are significant contributors in shaping 

higher-order thinking skills in Gen Z. Another variable that 

affects exogenous variables is the fairly close relationship 

between readiness learning and hinger order thinking skills. 

In addition, there is a relationship between digital literacy and 

hinger order thinking skills. 
 

Table 7. Path coefficient 

Relationship 

between 

Variables  

Original 

sample 

(O) 

Standar 

deviasi 

(STDEV) 

T statistik 

(|O/STDEV|) 

Nilai P 

(P 

values) 

DL→LP 

FA→LP 

0.089 0.007 12.656 0.000 

1.654 0.041 39.971 0.000 

LFS→HOTS 0.823 0.022 37.982 0.000 
LP→HOTS 0.262 0.019 13.568 0.000 

RL→LP 0.298 0.014 20.853 0.000 
SOL→LP 0.013 0.033 0.403 0.687 

SE→LP −1.063 0.029 36.224 0.000 

LP→HOTS 0.073 0.009 8.218 0.000 

Note: The variable—which has a P Value marked green shows a 
significant relationship between the indicator—indicators that influence 

Higher Order Thing Skill. 
 

Table 8. Indirect effect 

Relationship 

between 

Variables   

Original 

sample 

(O) 

Standar 

deviasi 

(STDEV) 

T statistik 

(|O/STDEV|) 

Nilai P 

(P 

values) 

DL→HOTS 0.023 0.002 10.398 0.000 

FA→HOTS 0.433 0.029 14.865 0.000 

RL→HOTS 0.078 0.007 10.650 0.000 

SOL→HOTS 0.003 0.009 0.392 0.695 

SE→HOTS −0.278 0.020 14.097 0.000 

  
Table 9. Specific indirect effect 

Relationship 

between Variables 

Original 

sample 

(O) 

Standar 

deviasi 

(STDEV) 

T statistik 

(|O/STDEV|) 

(P 

values) 

RL→LP→HOTS 0.078 0.007 10.650 0.000 

SOL→LP→HOTS  0.003 0.009 0.392 0.695 

SE→LP→HOTS  −0.278 0.020 14.097 0.000 

DL→LP→HOTS  0.023 0.002 10.398 0.000 

FA→LP→HOTS 0.433 0.029 14.865 0.000 

  

Table 10. Total effect 

Relationship 

between Variables  

Original 

sample 

(O) 

Standar 

deviasi 

(STDEV) 

T statistik 

(|O/STDEV|) 

Nilai P 

(P 

values) 

DL→HOTS 0.023 0.002 10.398 0.000 

DL→LP 0.089 0.007 12.656 0.000 
FA→HOTS 0.433 0.029 14.865 0.000 

FA→LP 1.654 0.041 39.971 0.000 

LFS→HOTS 0.823 0.022 37.982 0.000 
LP→HOT 0.262 0.019 13.568 0.000 

RL→HOTS 0.078 0.007 10.650 0.000 
RL→LP 0.298 0.014 20.853 0.000 

SOL→HOTS 0.003 0.009 0.392 0.695 

SOL→LP 0.013 0.033 0.403 0.687 

SE→HOTS −0.278 0.020 14.097 0.000 

SE→LP −1.063 0.029 36.224 0.000 

LFSLP→HOTS 0.073 0.009 8.218 0.000 

  

4) Network analysis 

Network analysis in this study aims to understand the 

dynamic relationship between various variables that 

influence Higher Order Thinking Skills (HOTS) in 

Generation Z students. Using a structural analysis model, this 

study maps the interaction between the variables Digital 

Literacy, Academic Flow, Student Engagement, Readiness to 

Learn, Self-Organization, and Learning Facilities Support 

(LFS) on Learning Performance (LP) and its impact on 

HOTS. This approach not only measures the direct 

relationship between variables, but also identifies indirect 

influences through mediators such as Learning Performance. 

The resulting network image shows that Digital Literacy and 

Academic Flow act as key nodes that have high connectivity 
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to other variables. Student Engagement, Readiness to Learn, 

and self-organization act as bridging nodes that strengthen 

the integration between various dimensions of learning. 

Fig. 2 shows the results of the centrality analysis on the 

research variable network through four main indicators: 

Closeness, Betweenness, Strength, and Expected Influence. 

The Learning Facility Support (LFS) indicator appears to 

dominate the Strength and Expected Influence values, 

indicating a strong and broad influence in the network. 

Meanwhile, the SE2 indicator has the highest Betweenness 

value, indicating its role as an important link between 

indicators. The highest Closeness value is shown by SE4 and 

HOTS2, which means its closeness is high to other elements 

in the network. These findings identify the most influential 

key indicators in the learning system studied. 
 

 
Fig. 2. Centrality plot. 

 

The results of the analysis show that Digital Literacy has a 

significant influence on Learning Performance with a 

t-statistic value of 12.656 (p <0.05). This variable provides an 

indirect contribution to HOTS by increasing the efficiency 

and effectiveness of technology-based learning processes. In 

addition, Academic Flow acts as a reinforcement of Learning 

Performance with a very significant relationship, indicated 

by a t-statistic of 39.971 (p <0.05). Academic Flow helps 

students achieve optimal learning conditions that have a 

positive impact on the development of high-level thinking 

skills. 

Fig. 3 shows the visualization of the network between 

research variables using network analysis. Each node 

represents an indicator of the variable, while the connecting 

lines (edges) indicate the strength and direction of the 

relationship between the indicators. Blue indicates a positive 

correlation, while red indicates a negative correlation; the 

thicker the line, the stronger the relationship between the 

indicators. It appears that the LFS3, LFS4, and Perf2 

indicators form a cluster with a very strong relationship, 

indicated by the thick blue line. The SE2 and HOTS1 

indicators also appear to play an important role as links in the 

network, indicating a central role in the learning system 

studied. 

Meanwhile, student involvement or Student Engagement 

actively has a direct effect on Learning Performance with a 

t-statistic of 36.224. However, there is a complex dynamic 

where this variable shows a direct negative effect on HOTS 

with a value of −0.278. This indicates the need for 

intervention to ensure that student involvement can have a 

positive impact on HOTS development. Other contributing 

factors are readiness to learn and self-organization. 

Readiness to Learn has a significant relationship both directly 

and through Learning Performance, with a t-statistic of 

10.650. Conversely, Self-Organization shows a less 

significant impact on HOTS even though it has a positive 

effect on Learning Performance. Learning Facilities Support 

(LFS) plays an important role as a moderating variable that 

strengthens the relationship between learning factors and 

HOTS, with a t-statistic of 37.982. This support includes 

technological facilities, educational resources, and a 

conducive learning environment, which allows students to 

maximize their potential in the learning process. 
 

 
Fig. 3. Network analysis. 

 

 
Fig. 4. Complexity o. 

 

The results of this network analysis provide an in-depth 

picture of the complex interactions between variables. Digital 

Literacy and Academic Flow are proven to be dominant 

factors that strengthen Learning Performance and HOTS. 

However, the negative effect of Student Engagement 

suggests that learning strategies should be directed to ensure 

more productive student engagement. Learning Facilities 

Support (LFS)-based interventions are needed to increase 

synergy between learning variables. Educational institutions 

are advised to focus on providing innovative learning 
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facilities that support collaboration, thereby increasing the 

effectiveness of Generation Z learning. 

Fig. 4 showing the relationship between Posterior 

Probability and Number of Edges represents the results of 

model estimation to explore the relationship between 

important variables in the student learning process, such as 

student engagement, learning readiness, digital literacy, 

self-organization, and higher-order thinking skills (HOTS). 

The plot results show that there is no single network structure 

that is dominantly most likely, but rather there are several 

models with relatively high posterior probability values. This 

reflects the complexity and interconnectedness of the 

variables that form the student learning system. 

B. Discussion 

After testing the developed model, we found that Higher 

Order Thinking Skills (HOTS) in Generation Z students are 

highly influenced by several key factors such as Student 

Engagement, Readiness to Learn, Self-Organization, Digital 

Literacy, and Academic Flow. These findings reinforce the 

importance of students’ active involvement in the learning 

process as a driver of higher-order thinking skills. Students 

who are actively involved in learning tend to have better 

HOTS, as this involvement increases their participation and 

motivation in analyzing and solving complex  

problems [7, 28, 63]. 

In addition, Readiness to Learn has also been shown to be a 

significant predictor in influencing HOTS. Students who are 

more mentally and emotionally prepared to learn show higher 

abilities in developing critical and analytical thinking skills. 

This factor is important in supporting the process of in-depth 

mastery of the material [64, 65]. Self-Organization makes a 

major contribution to the achievement of HOTS, because 

organizing time and resources effectively helps students to be 

more focused and structured in their learning [32, 66]. 

In the context of rapidly developing technology, Digital 

Literacy plays an important role in improving HOTS. 

Students who are proficient in using technology to search for 

information and complete learning tasks tend to have better 

critical and innovative thinking skills [10, 67, 68]. Academic 

Flow is also a significant factor. Students who experience a 

state of academic flow, where they are fully focused on 

learning tasks, tend to achieve better results in higher-order 

thinking. These findings indicate that Learning Facilities 

Support (LFS) plays an important role in strengthening the 

influence of these factors on HOTS [11, 69]. Adequate 

learning facility support allows students to utilize existing 

resources optimally, thereby increasing the effectiveness of 

engagement, learning readiness, and digital literacy in 

developing HOTS [70–72]. Therefore, universities need to 

ensure that supportive learning facilities are available to 

create an ideal learning environment for HOTS development 

among Generation Z students. 

Judging from the data above, researchers found that 

self-organization not only contributes to the improvement of 

Higher Order Thinking Skills (HOTS), but also has an impact 

on the Learning Performance of Generation Z students. The 

ability of students to manage time and resources effectively 

plays an important role in determining how well they can 

adapt to complex and diverse academic demands. When 

students are able to plan their learning activities, they are 

more likely to be actively involved in learning, which in turn 

improves their academic performance. The ability of students 

to manage time and resources well contributes significantly 

to their academic performance. This is in line with previous 

studies showing that Generation Z, who are able to organize 

themselves, tend to be more successful in overcoming 

complex learning challenges [41, 73], as digital natives, have 

wide access to information and technology [53, 74]. 

However, without self-organization skills, this potential can 

be hampered. This study reveals that students who are 

proactive in planning and organizing their learning activities 

are better able to develop critical and creative thinking skills, 

which are the main components of HOTS. For example, 

students who manage their time to reflect on the material they 

have learned demonstrate deeper understanding and are able 

to apply concepts in real-world situations [28, 63]. 

Therefore, it is important for educational institutions to 

provide training and support in developing self-organization. 

Programs that teach time management, learning strategies, 

and priority setting will be very useful for Generation Z 

students in developing high-level thinking skills. Given the 

unique characteristics of Generation Z, one of which is the 

ability to multitask and speed in accessing information. 

Generation Z is accustomed to consuming content from 

various platforms simultaneously, which makes them want 

fast (instant) and efficient access to information and 

services  [3, 41, 73]. They also have a more inclusive view 

and value diversity, so they tend to be more open to various 

racial, gender, and cultural backgrounds and in addition 

mental health is also a priority for Generation Z. 

According to a report from the American Psychological 

Association 2020, more than 90% of Gen Z reported feeling 

stressed, and 61% felt pressured by social pressures. They 

tend to be more open about discussing mental health issues 

and seeking support when needed. With these characteristics, 

it is important for educational institutions to design learning 

strategies that suit the needs and preferences of Generation Z. 

Understanding that they prioritize experience, practicality, 

and social values can help create a more effective and 

relevant learning environment for them. 

V. CONCLUSION 

A. Conclusion 

Based on the results of this study, it can be concluded that 

the development of Higher Order Thinking Skills (HOTS) in 

Generation Z students in higher education is greatly 

influenced by various key factors, namely Student 

Engagement, Readiness to Learn, Self-Organization, Digital 

Literacy, and Academic Flow. These factors have a 

significant impact on improving student learning 

performance, with support from Learning Facilities Support 

(LFS), which plays a role as an important intervention in 

strengthening this influence. Active involvement of students 

in the learning process, their mental and emotional readiness, 

self-regulation skills, good digital literacy, and academic 

“flow” experiences contribute positively to HOTS. Support 

from learning facilities is also an important element that 

strengthens the relationship between these factors. However, 

this study is limited to several variables that influence HOTS. 

Further research is expected to identify other relevant 
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variables to provide a more comprehensive understanding of 

the best way to improve HOTS in the context of higher 

education. 

B. Implications 

This research has implications for the development of 

educational programs in universities, especially in improving 

the Higher Order Thinking Skills (HOTS) of Generation Z 

students. The results of this research can be a reference for 

universities in formulating policies to strengthen student 

involvement, increase learning readiness, digital literacy and 

effective academic flow. In addition, this research also shows 

the importance of supporting adequate learning facilities as 

an important intervention in improving student learning 

performance. 

With a better understanding of the factors that influence 

Higher Order Thinking Skills (HOTS), colleges can develop 

more appropriate strategies and curricula to accommodate 

Generation Z learning needs, thereby preparing graduates 

who are better prepared to face challenges in the world of 

work and digital life. 

C. Limitations  

The limitation of this research is that this research only 

focuses on factors that influence Higher Order Thinking 

Skills (HOTS) in Generation Z students at universities in 

Indonesia. This research has not considered other variations 

that may arise outside the geographical or cultural context of 

Indonesia. Furthermore, this study has not revealed the role 

of other variables that could potentially influence HOTS, 

such as socioeconomic background, intrinsic motivation, or 

alternative learning methods. Follow-up research is needed to 

identify additional factors that may be relevant in a broader 

context. 

D. Future Research Advice  

Subsequent research is expected to identify other variables 

related to Higher Order Thinking Skills (HOTS), such as 

technology-based teaching methods, student creativity, or 

social interaction on campus. In addition, further studies are 

also suggested to develop more innovative learning 

approaches and adapt national education curricula that can 

improve HOTS among Generation Z. This development must 

be supported by comprehensive studies and designs so that 

the curriculum can be more effective in facing educational 

challenges in the digital era. 
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