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Abstract— Adaptive Online Learning was one of the solutions of Higher Educational Institutions (HEIs) to 

have continuous education during pandemic. Innovative technological platform such as Learning 

Management System (LMS) served as a ground for compiling student requirements submission vital for 

identifying how well a student meets the standard course requirements. With the aid of predictive analytics 

included in LMS student can easily monitored their grades and submission, having a positive sign of 

inclusion to graduation on given time frame. While LMS was highly accepted in the Philippine Educational 

System, factors to consider in developing student academic performance with prediction was left unexplored. 

Thus, this study aimed to determine the software factors (trust, context, compatibility, security, complexity) 

and access method (devices used to access LMS, internet speed) significance to students’ attitude towards 

using the system through modified TAM among college students at higher educational institutions. The 

results showed that performance usefulness was influence by perceived ease of use while behavioral intention 

to use also show significant influence to attitude towards using the system.  

Keywords— adaptive learning, student academic performance, predictive analytics. 

 

I. INTRODUCTION 

 Philippine Higher Education Institutions (HEIs) 

mandated the use of online learning to provide continuous 

learning during the time of Pandemic (Panergayo & 

Mansujeto, 2021), it uses technology such as google 

classroom, TV broadcasts, and learning management 

system (Tria, 2020) for the delivery and management of 

educational programs, it offers flexibility and interactivity 

(Wenceslao & Felisa, 2021).  Adoption and Adaptation in 

Online Learning is measured through identifying both 

educators and students readiness,   (Estira, 2020), through 

this method of escalation, Educational Institution is with 

Philippine Higher Educational Institution mission “no one 

should be left behind” (Ancheta & Ancheta, 2020). 

 The sudden shift of traditional face to face classes 

to digital learning impacted every student efficacy in 

learning and studying. Lopez (2021) and Magulod (2019) 

suggested in their study that school teachers or staff must 

present new strategies such as student monitoring system 

and suitable learning spaces to enhance student’s potential 

and motivate student to engage in learning. Barrot (2021) 

and Tus (2021) showed in their study that to avoid mental 

health stress among students, consultation to classmates was 

made either by seeking for list of requirements to pass or 

assignment to made, consultation to teachers afterwards to 

identify which among requirements are already submitted 

or not yet done. Zheng (2017) suggest that eSchoolBag (an 

integrated intelligent teaching and learning platform) should 

contain an accountable learning performance portfolio 

which shows justification on student learning outcomes. 

Empaynado-Porto (2020) stated that infusion of technology 

to educational system should be done with respect to 

stakeholders’ preferences such as software and hardware 

resources. Likewise Oluyinka(2019) believes that barriers 

in e-Learning such as technical resources should not be a 

hindrance in learning.  
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 While several researches was done to identify 

adoption of e-Learning Technology in the Philippines 

(Garcia, 2017) (Empaynado-Porto, 2020) (Sepillo, 2020) 

(Bokolo, 2020) (Ferran, 2021)  and its implication to student 

academic performance (Patimo, 2021) (Alipio, 2020) 

(Taculod, 2020) (Digal, 2019) with implementation of 

TAM (Amazona, 2019), factors to consider in developing 

student academic performance with prediction was 

understated. Hence, there is a need to investigate this 

emerging information system adoption to fully understand 

the users’ attitude towards using the system. By doing so, it 

could help decision-makers to effectively design, develop, 

and adopt information system with predictions in 

educational institution concerned with ease of monitoring 

student academic progress for both students and professors.  

 To answer this research gap, this study aimed to 

investigate factors to consider in developing student 

academic performance with predictive analytics using 

Technology Acceptance Model (TAM) as lens, through a 

survey conducted among different college students in a 

higher education institution in the Philippines. Thus, this 

study is important not only to the researchers and 

practitioners in the Philippines but also in other developing 

countries worldwide.   

 Big data and data analytics in educational 

institution has the power to transform an institution 

strategically, in terms of (1) academic analytics, where 

student can track their progress, (2) enrollment analytics, (3) 

tracking online resources (Spear, 2019). There are seven (7) 

analytics that can be applied in education: (1) educational 

data mining, (2) intelligent curriculum and adaptive content, 

(3) Assisting management decisions, (4) adaptive learning, 

(5) innovation in pedagogical approaches, (6) providing 

learners resource relevant to profiling and learning, and (7) 

alternative to end course assessment (Junior, 2019). 

The study of Adejo (2017) investigated learning analytics 

and its potential in higher education and suggest strategies 

how data mining can produce useful and informed decision 

making for administrator, educators and students. Likewise, 

Agasisti (2017) presented how traditional analytics can be 

transformed into analytics and classify it into three 

categories: (1) educational data mining, (2) learning 

analytics, and (3) academic analytics. Sohail (2018) 

presented learning analytics framework key performance 

indicators (KPI) in order to identifies strategic goals leading 

to educational process effectiveness. With different 

innovation in collecting data for decision making, Miller 

(2020) presented how learning analytics greatly innovate 

higher education K-12 institutions, as an evident, Orong 

(2020), uses predictive analytics to determine predictors 

student attrition in Philippines Higher Education Institution 

while Benablo (2018) also uses it to identify the effects of 

students inclination to social media and academic student 

performance among Filipino students. 

 Technology Acceptance Model (TAM) is the most 

widely used model to measure acceptance of various 

technology (Sprenger, 2021) (Alyoussef, 2021). The model 

was composed of six (6) distinct related constructs: 

perceived ease of use, performance usefulness, attitude 

towards system used, behavioral intention to use, external 

variables and actual system usage (Castro & Hernandez, 

2019). Model adaptation was widely used to understand the 

influence and relationships among different factors such as 

human, behavior, innovation affecting individual use of 

technology (Lazim & .al, 2021) (Rafique, Almagrabi, 

Shamim, Fozia, & Bashir, 2019) (Guner & Acaturk, 2020). 

Figure 1 presents two essential factors including perceived 

ease of use and perceived usefulness which is influential to 

behavioral intention of users to actual system usage.  

 

Fig.1. Technology Acceptance Model 

 

http://www.ijaems.com/
http://creativecommons.org/licenses/by/4.0/


Mapanoo                                                     International Journal of Advanced Engineering, Management and Science, 8(8) -2022 

This article can be downloaded from here: www.ijaems.com                                                                                                                                     9 
©2022 The Author(s). Published by Infogain Publication. 

This work is licensed under a Creative Commons Attribution 4.0 License. http://creativecommons.org/licenses/by/4.0/  

Methodologies, presentation data analysis and its 

corresponding discussion and conclusion, and future 

directions are presented in the following section of this 

study.  

 

 

 

II. METHODS 

 In this study, TAM  was divided into four aspects: 

perceived ease of use, performance usefulness, behavioral 

intention to use and attitude towards system use, influences 

by software factors (trust, context, security, compatibility 

and complexity) and access factors (devices use, internet 

speed).   

 

Fig.2. TAM model adapted from Granic (2019) with modification 

 

The survey instrument employed in this study was 

constructs based on previous studies of Weng (2019), 

Amazona (2019) and Orong (2018) and adapted to the 

context of this study, items in the questionnaire were 

measured using a 5-point Likert type. To ensure validity of 

adapted questionnaire, the researcher presented it to IT 

experts who have experience in doing plug-in applications, 

educators who are currently using LMS, experts in research 

and statistics. 

The researcher conducted the survey with the aid of google 

forms which lasted for two months in order to solicit high 

turnover of accomplished questionnaires. The questionnaire 

survey link was send through respondents Gmail, Facebook 

Messenger and Group Chats. Survey questionnaire was 

divided into four (4) parts: (1) Introduction, where purpose 

and importance of the study are stated, (2) data privacy 

statement, which discuss ethical consideration to data 

collected from respondents, to where it will be used and how 

disposal will be made after, (3) respondent demographic 

profile, and (4) technological acceptance model question.  

For the analysis and interpretation of data, the following 

statistical tools were applied: (1) frequency distribution to 

identify respondents demographic profile (age, gender, 

device used in accessing LMS, internet speed and number 

of years using LMS. (2) reliability analysis to identify 

Cronbach Alpha of each variable used in the questionnaire  

(3) weighted mean to describes respondents profile and 

TAM variables in frequency basis. (4) Pearson r moment 

correlation to determine the relationships between 

variables, and (5) regression analysis was used to 

understand the relationship between dependent and 

independent variables (Table 1) . The study examines the 

relationship of devices used by stakeholders and its 

corresponding internet speed to perceived ease of use, 

perceived usefulness, attitude towards using and behavioral 

intention to use.  

Table 1. Variables 

Variables Items 

Devices Used  1 

Internet Speed 1 

Perceived Ease of Use (PEU) 4 

Performance Usefulness (PU) 4 

Behavioral Intention to Use (BI) 4 

Attitude Toward System Use (ATU) 4 
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Trust  4 

Context  4 

Security  6 

Compatibility 4 

Complexity 5 

 

The relationship examined to explore the coefficients and difference among variables presented in Table 1 are: 

H1 Trust has positive influence to perceived ease of use 

H2 Context has positive influence to perceived ease of use 

H3 Compatibility has positive influence to perceived ease of use 

H4 Trust has positive influence to performance usefulness 

H5 Context has positive influence to performance usefulness 

H6 Security has positive influence to performance usefulness 

H7 Complexity has positive influence to performance usefulness 

H8 Perceived ease of use has positive influence to performance usefulness 

H9 Perceived ease of use has positive influence to behavioral intention to use 

H10 Performance usefulness has positive influence to behavioral intention to use 

H11 Behavioral intention to use has positive influence to attitude towards system use 

H12 Devices used affects attitude towards system use 

H13 Internet speed affects attitude towards system use 

  

III. RESULTS AND DISCUSSION 

This study involves two hundred seventy (275) respondents 

in higher educational institution in the Philippines. Table 2 

presents the demographic profile of the students. The 

respondents are 115 female and 158 male, 2 of them prefer 

not to say their gender. The respondents have experience in 

using LMS with the aid of different devices available.  

Table 2. Respondents Profile 
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Descriptive statistics of variables used in the study was 

presented in Table 3.  Most of the Devices used by the 

students are Laptop and Mobile (Table 1). Internet speed 

used mostly by the students is from 11-20 Mbps (Table 1). 

Item lists mostly got a value of 1 as minimum value 

(strongly disagree) and 5 (strongly agree) as maximum 

rating. Based on the result of mean score an interpretation 

of agree was obtained in the value of 3.50.

Table 3. Descriptive Statistics 

Items  Variable Min Max Mean 

1 

Device 

Used 
1.0 20.0 11.72 

2 

Internet 

Speed 
1.0 6.0 3.68 

3 

Performanc

e 

Usefulness 

1.0 5.0 3.85 

4 1.0 5.0 3.79 

5 1.0 5.0 3.67 

6 1.0 5.0 4.13 

7 

Perceived 

Ease of Use 

1.0 5.0 3.92 

8 1.0 5.0 4.03 

9 2.0 5.0 3.91 

10 1.0 5.0 3.95 

11 

Attitude 

Towards 

System Use 

2.0 5.0 4.03 

12 1.0 5.0 3.90 

13 2.0 5.0 3.96 

14 2.0 5.0 4.04 

15 

Behavioral 

Intention to 

Use 

1.0 5.0 3.90 

16 2.0 5.0 3.92 

17 1.0 5.0 3.72 

18 1.0 5.0 4.08 

19 

Trust 

2.0 5.0 3.99 

20 1.0 5.0 4.11 

21 2.0 5.0 4.20 

22 1.0 5.0 4.14 

23 

Context 

2.0 5.0 4.11 

24 1.0 5.0 4.16 

25 2.0 5.0 4.17 

26 1.0 5.0 4.20 

27 

Security 

1.0 5.0 3.79 

28 1.0 5.0 3.99 

29 1.0 5.0 3.99 

30 1.0 5.0 3.67 

31 2.0 5.0 3.98 

32 1.0 5.0 3.94 

33 
Compatibili

ty 

1.0 5.0 3.97 

34 1.0 5.0 3.98 

35 1.0 5.0 3.89 
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36 2.0 5.0 4.01 

37 

Complexity 

1.0 5.0 3.84 

38 2.0 5.0 3.92 

39 1.0 5.0 3.89 

40 1.0 5.0 4.10 

41 1.0 5.0 4.05 

 

 Cronbach’s alpha (alpha reliability) and reliability test was applied to identify questionnaire consistency. Based on 

the results presented in Table 4, all the indicators had a higher coefficient value which denotes Cronbach’s alpha is in acceptable 

range.  

Table 4. Reliability Analysis Results 

Variables Cronbach's Alpha Number of Items 

Device Used .974 1 

Internet Speed .959 1 

Performance Usefulness 1 .955 4 

Perceived Ease of Use .955 4 

Attitude Towards System Use .954 4 

Behavioral Intention to Use .955 4 

Trust .955 4 

Context .954 4 

Security .955 6 

Compatibility .954 4 

Complexity .954 5 

 

Table 5 presents the correlation matrix between the variables in the study. Result shows that based on the formulated 

hypothesis, majority relations tested positive influence effect with each other at the level 0.01 and 0.05 levels.   

Table 5. Correlation Matrix 

 

 

 Table 6 presents the regression analysis of the 

hypothesis of the study. As presented, the correlation results 

of trust, context, and compatibility showed high significant 

value of 0.00. The R2 value of trust (32.90%), context 
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(36.6%), and compatibility (40.20%) with a p-value of 

0.000 indicates that the selected software factors are fitted 

to perceived ease of use.  Hence, hypothesis H1, H2, and H3 

indicates that software factors such as trust, context and 

compatibility are highly influential to perceived ease of use.  

Table 6. Multiple Regression Analysis of Trust, Context, Compatibility to Perceived Ease of Use 

 

 

Regression Analysis of trust, context, security and 

complexity to performance usefulness is presented in Table 

7. The result shows significant value of 0.00 indicating 

significance level of influences of trust, context, security 

and complexity to performance usefulness. The R2 value of 

trust (27.00%), context (24.10%), security ( 30.10%) and 

complexity (30.30%) also indicates that the selected 

software factors are fitted to the performance usefulness and 

therefore necessary for the development of information 

system.  Hence, H4, H5, H6 and H7 denotes positive 

influences the attitude of users in system use. 

 

Table 7. Multiple Regression Analysis of Trust, Context, Security and Complexity to Performance Usefulness 

 

 

Table 8 present the regression analysis of perceived ease of 

use and performance usefulness. The R2 value of 26.09% of 

performance usefulness and its p-value .0000 was less than 

.05, which reached significant level indicates that 

performance usefulness is influential to perceived ease of 

use. Same influential results was seen on the work of Weng 

(2019) and Orong (2018). With the given estimated 

parameters, hypothesis H8 denotes an influential 

significance.   

Table 8. Regression Analysis of Perceived Ease of Use to Performance Usefulness 

 

  

Multiple regression analysis of performance 

usefulness and perceived ease of use to behavioral intention 

to use was presented in Table 9. Results shows that R2 value 

of performance usefulness (29.9%) and perceived ease of 

use (37.79%) with a p-value of 0.000 with positive value of 

t value indicates significant influence level to behavioral 

intention to use. The result shows that perceived ease of use 

is most influential to performance usefulness. With the 

http://www.ijaems.com/
http://creativecommons.org/licenses/by/4.0/


Mapanoo                                                     International Journal of Advanced Engineering, Management and Science, 8(8) -2022 

This article can be downloaded from here: www.ijaems.com                                                                                                                                     14 
©2022 The Author(s). Published by Infogain Publication. 

This work is licensed under a Creative Commons Attribution 4.0 License. http://creativecommons.org/licenses/by/4.0/  

given parameters, H9 and H10 denotes significance 

influence to the development of information system.  

Table 9. Multiple Regression Analysis of Performance Usefulness and Perceived Ease of Use to Behavioral Intention to Use 

 

 

 Results in Table 10 shows that behavioral intention to use has R2 value of 50.90% with a p-value of 0.00 which 

indicates significant influence to attitude towards system used. Hence, H11 denotes significance influence.  

 

Table 10. Regression Analysis of Behavioral Intention to use and Attitude Towards System Use. 

 
 

Table 11 present the effects of device used and internet 

speed to attitude towards using the system. The R2 value of 

device used value 11.00% was relatively small with a p-

Value of .102 show negative effect. Internet speed R2 value 

of 34.00% with a p-Value of 0.33 also shows negative 

effect. Hence, H12 and H13 does not show positive effect.  

Table 11. Multiple Regression Analysis of Attitude Towards System use to Devices used and Internet Speed 

 
 

 Table 12 display the summary of hypothesis testing conducted. The results shows that devices used and internet speed 

had no positive effect on attitude towards system used. The rest of the factors tested resulted in a positive effect on each other.  

 

Table 12. Summary of Findings 

 Hypothesis p-Value Result 

H1 Trust has positive influence to perceived ease of use 0.00 Significant  

H2 Context has positive influence to perceived ease of use 0.00 Significant 

H3 Compatibility has positive influence to perceived ease of use 0.00 Significant 
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H4 Trust has positive influence to performance usefulness 0.00 Significant 

H5 Context has positive influence to performance usefulness 0.00 Significant 

H6 Security has positive influence to performance usefulness 0.00 Significant 

H7 Complexity has positive influence to performance usefulness 0.00 Significant 

H8 Perceived ease of use has positive influence to performance usefulness 0.00 Significant 

H9 Perceived ease of use has positive influence to behavioral intention to use 0.00 Significant 

H10 Performance usefulness has positive influence to behavioral intention to use 0.00 Significant 

H11 Behavioral intention to use has positive influence to attitude towards system 

use 

0.00 Significant 

H12 Devices used affects attitude towards system use 0.12 Not 

Significant 

H13 Internet speed affects attitude towards system use 0.33 Not 

Significant 

 

 

This study involves user acceptance of student academic 

performance with predictions. The study confirms that H1, 

H2, H3, H4, H5, H6, H7, H8 ,H9, H10 and H11 have a 

significant positive influence on the attitude towards 

information system used. The result of this study was 

consistent to the prior study explaining the positive effects 

of perceived ease of use, performance usefulness, attitude 

towards system used and behavioral intention to use 

(Amazona,2019) (Orong, 2019) (Orong, 2018) (Weng, 

2019). 

 While H12 and H13 do not have significant value 

to the acceptance of information system, this is with 

relevance to the function of LMS which runs on minimal 

specification of mobile devices (Empanaynado-Porto, 

2020) but have contradictory findings to study of Garcia 

(2017). Thus, respondent thinks that any information 

system added on the LMS should be working when 

integration took place. 

 This study contributes to theory of providing the 

factors influential to the acceptance of information system 

with prediction in the context of developing countries. The 

study used technology acceptance model with other factors 

to understand the influence of access factors and software 

factors to the development of information system 

comprehensively. The study can be used for future 

investigation to widen understanding on the adoption of 

predictive analytics relevant to student academic learnings.  

 The findings of this study can assist educators in 

improving the teaching and learning activities which can 

results better progress for every student. Also, it can aid 

decision makers in developing guidelines and procedures to 

institutionalize educational planning, design and 

development of more educational technologies that broadly 

helps students to achieve their desired outcomes.  

IV. CONCLUSION 

 This study presents the role of the essential factors 

affecting the user acceptance of student academic 

performance with predictions. The results shows that 

performance usefulness, perceived ease of use, behavioral 

intention to use, attitude towards systems used, trust, 

context, compatibility, security and complexity are 

significant to adoption of student academic performance 

with prediction. However, devices used and internet speed 

with association to attitude towards system use is 

insignificant. Hence, this study confirms the role of 

significance of the factors on the acceptance of student 

academic performance with predictions among students in 

higher educational institution.  

 With this study contributes to the investigation of 

the factors affecting the adoption of information system 

with predictions, limitations that needs further study are 

recommended. This work only used TAM as a lens to 

understand user acceptance, future work may include 

framework development concerned with identifying 

software quality and its effectiveness. Also, this study is 

conducted only to assess acceptance within higher 

education. Hence, this work is not generalized to the context 

of Philippine educational system, and results might not be 

applicable due to differences in context, culture and IT 

infrastructure.  

 

V. FUTURE DIRECTIONS 

 Based on the research results and conclusions, the 

following are proposed suggestions:  

The results indicates that identification of external factors 

would be a great help in predicting what should be included 
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in building the student academic performance predictive 

analytics information system. Stakeholders’ attitude 

towards using the developed system should not rely to the 

advancement of technology in creation but rather cater the 

minimum technology specification, this enable usage 

equity. Considering the differences of resources and 

capability of teachers and students, their insights and 

knowledge to what context, compatibility and complexity 

could be a great help for higher number of system usage. 

Quality software can be achieved through considering 

teacher and students as part of the development team in 

creating the system.  
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