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 The development of technology in education greatly influences learning 

strategies. Thus, teachers must adapt and present interesting and technology-

based learning, such as e-comics. Therefore, the teacher must see in advance 

the extent to which students will accept e-comics for use in learning 

mathematics. This research aimed to determine students' perceptions of the use 

of e-comics as a media in mathematics learning. This research implemented a 

quantitative approach with a survey method. The samples were 124 students 

of Junior High Schools (SMP / MTs) in Aceh. The research data were obtained 

from questionnaires filled by students which were collected through the TAM 

(Technology Acceptance Models) framework which was distributed online.  

The results showed that students used e-comic as a learning media influenced 

by their perceived benefits and attitudes towards the use of e-comic. The 

perceived benefits of students' attitudes have a significant role in their 

behavioral intention to use e-comic in learning mathematics. This research 

implies that e-comics has the potential to be used as a media in mathematics 

learning, especially on material that is considered difficult so that it can attract 

students' attention. 
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1. INTRODUCTION 

Mathematics is the science that deals with the logic, problem-solving, applying logic 

to real-life situations. Problem-solving in real situation involves rational, exponential, and 

logarithmic functions. However, achieving learning objectives can pose challenges for 

teachers, especially concerning learning duration. Therefore, teachers must find strategies to 

optimize the available duration. As stated by Mamolo (2019), teachers can find more 

interesting ways when dealing with students, one of which is by developing learning media 

suitable for students of the 21st century.  

The topic will be easier for students to understand if they are presented attractively, 

making students more enthusiastic, motivated, and willing to participate actively in learning. 

The use of media in learning can help in describing a concept better and easier. The learning 
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media used must be following the overall learning objectives so that they can play their roles 

properly and effectively in the learning system. 

One of the media that can support mathematics learning activities is comics. Comics 

can be defined as a cartoon that expresses characters and implements a story in a sequence 

that is closely related to images designed to entertain the readers. Comics has a storyline that 

expresses an imagination and tells stories in an interrelated sequence, by combining pictures 

and writing designed to provide entertainment to readers. Comics has an instructional role 

in raising student’s interest. The use of comics can help students capture abstract things or 

formulas. 

Along with current technological development that influences the planning of 

learning strategies, teachers can present their learning in electronic form. Electronic-based 

learning media are expected to meet the needs of students in the 21st century who are 

considered residents of the digital era. As expressed by Kristanto, Mustaji, and Mariono 

(2017), there are already many that implement electronic-based learning media because they 

are the current global issue. 

Some people have developed comics as a medium of teaching for different subjects, 

levels of education, and educational objectives (Lazarinis et al., 2015). Comics used in the 

teaching and learning process can increase motivation and stimulation of learning activities, 

and it has a psychological effect on students (Buchori & Setyawati, 2015). Besides, comics 

can also increase student motivation and interest (Toh et al, 2017) and creates fun learning 

(Özdemir, 2017). The use of cartoons can help to decrease anxiety in learning mathematics 

(Clair, 2018). The use of cartoons in teaching encourages students to express problems 

experienced and makes students realize that mathematics instruction is not only about giving 

"short correct answers" but also involves rich dialogues. Their imagination and creativity are 

set free (Clair, 2018). Therefore, e-comics are needed to achieve learning objectives and 

make learning more interesting's so that students are more active and motivated in learning.  

Introducing technology to students is an important aspect to see the extent of 

acceptance and use of technology, the success of technology-based learning systems will 

also not be achieved if students cannot use the system (McFarland & Hamilton, 2006; Pituch 

& Lee, 2006; Yeou, 2016). Hence, it is very urgent to know the of students so that the use 

of technology is successful, such as the use of e-comic in learning mathematics. Many 

studies on the use of electronic learning have been applied, one of which is about E-learning. 

The use of E-learning must consider intentions and behavior (Cigdem & Topcu, 2015). 

In research on the use of technology-based systems, the Technology Acceptance 

Model (TAM) popularized by Davis (1989) is most often cited. TAM is specifically designed 

to describe and predict user acceptance of certain types of technology. TAM suggests that 

perceived usefulness (PU) and perceived ease of use (PEU) are important factors in 

influencing individual attitudes toward using technology (Nagy, 2018). In the same model, 

user attitudes are hypothesized to influence behavioral intentions to use the technology. In 

addition, external factors also affect the usability and ease of use of the system. 

According to Davis (1989), various external factors or stimuli can influence students’ 

behavior. In this research, there were four factors or indicators of TAM which were used, 

without expanding TAM by adding external factors. This effort would increase the 

effectiveness of TAM and its relevance to the indicators of PEU, PU, AT, and IU to use the 

system. Based on previous explanations, this research aimed to determine the students' 

perceptions of the use of e-comics as a media in mathematics learning. 

The technology acceptance model (TAM) is based on the Theory of Reasoned Action 

(TRA) in psychological research (Fishbein & Ajzen, 1975). According to TRA, individual 

behavior to do something is influenced by intention. TRA is presented in Figure 1. 
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Figure 1. TRA (Theory of Reasoned Action) 

 

According to the flowchart in Figure 1, TRA has six variables. Among them are 

believers and evaluations, perceived usefulness, normative beliefs and motivation to comply, 

perceived ease of use, behavior, and behavior intention. The principal variable is behavior, 

which is influencing by behavior intention. While Behavior Intention influenced by PU and 

PEU, as well as PU originally based on the beliefs and evaluations and PEU by normative 

beliefs and motivation to comply. 

Meanwhile, TAM argues that perceived ease of use and perceived usefulness were 

the drivers of user attitudes, while perceived ease of use was also considering to affect 

perceived usefulness. Figure 2 the original version of TAM (Davis, 1989). 
 

  

Figure 2. TAM (Technology Acceptance Model) 

 

Figure 2 is the framework used to investigate how and when users adopt emerging 

technologies. TAM has proven appropriate to show the relationship between PEU, PU, AT, 

and BI. Accord to Davis (1989), BI is influenced by AT and is also influenced by PEU and 

PU, but not vice versa. 

TAM has been applied in various research to test user acceptance of information 

technology, such as Mobile Library (Rafique et al., 2020), M-learning (Al-Emran, 

Mezhuyev, & Kamaludin, 2018), E-books (Liao et al., 2018), Online Teaching (Wingo, 

Ivankova, & Moss, 2017), statistical learning platform (Song & Kong, 2017), and E-Service 

(Taherdoost, 2018). In this research, e-comics is considered as a media that utilizes internet 

and web technology to convey information to achieve learning objectives in which students 

can interact directly through computers or smartphones. 
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In the acceptance and use of technology, TAM is considered the most popular inquiry 

model (Abdullah & Ward, 2016). Legris, Ingham, and Collerette (2003) stated that the use 

of the TAM framework can be added by other variables to provide a better explanation of 

the use of technology. Research has expanded TAM by adding external variables, such as 

motivation (Zain et al., 2019), teacher self-efficacy (Teeroovengadum, Heeraman, & 

Jugurnath, 2017), self-efficacy and enjoyment (Abdullah, Ward, & Ahmed, 2016), self-

esteem (Cheng, 2019), and information quality, system quality, and service quality (Chi, 

2018). The variables used in this research were Perceived Ease of Use (PEU), Perceived 

Usefulness (PU), Attitude towards Using (AT), and Intention to Use (IU), all based on the 

TAM framework. 
 

 

Figure 3. Structural model and hypothesis 

 

Based on the flowchart in Figure 3, the hypothesis to be tested is to see whether PU 

is influenced by PEU, AT is influenced by PU and PEU, and IU is driven by PEU, PU, and 

AT. 

Perceived Ease of Use (PEU) is defined as the extent to which technology is easy to 

use (Moore & Benbasat, 1991). In this research, PEU is defined as the extent to which users 

believe that e-comics is easy to use in mathematics learning. The findings showed that 

technology acceptance increases along with the increase of PEU (Huang, 2017). Nikou and 

Economides (2017) found that PEU affects PU, and both factors can cause IU. There is a 

relationship between PEU and PU, and both have an impact on AT (Revythi & Tselios 

(2019), but not on IU (Huang, 2016). Another study investigating the relationship between 

PEU and PU showed that PEU had no direct effect on PU (Tsai et al., 2017).  

This research decided to use PEU indicator to see the extent students used e-comics 

in mathematics learning and the influence of PEU on PU, AT, and IU. The researchers hoped 

that PEU would influence PU, AT, and IU, and students would continue to use e-comics in 

mathematics learning in the future. Then, the following hypothesis 1, hypothesis 2, and 

hypothesis 3 were proposed. 

H1: PEU has a significant influence on PU in using e-comics in mathematics learning. 

H2: PEU has a significant influence on AT in using e-comics in mathematics learning. 

H3: PEU has a significant influence on IU in using e-comics in mathematics learning. 

 

Perceived Usefulness (PU) is defined as the level at which users believe that a 

particular system will improve its performance (Davis, 1989). In this research, PU is defined 

as the extent to which users believe that using e-comics in mathematics learning will improve 

their learning performance. From the perspective of TAM theory, it shows that when 

someone intends to do something, PU is a precursor to a person's IU before they commit 
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their act. There are some literature reviews in different academic fields (Khor, 2014; Tarhini 

et al., 2013; 2014; Wu & Zhang, 2014) regarding the importance of PU in the adoption of 

new technologies. Users who believe in the benefits of using technology will accept the 

technology (Davis, 1989) and consequently influence the intention to use technology (Joo, 

Park, & Shin, 2017). In addition, when the use of technology is considered useful, users will 

use the technology (Gao, Krogstie, & Siau, 2014; Saroia & Gao, 2019).  

This research implemented PU indicator to see the extent to which students use e-

comics in mathematics learning with the influence of PU on AT and IU. The researchers 

hope that PU could influence students' AT and students' intention to continue using e-comics 

in mathematics learning in the future. Therefore, hypothesis 4 and hypothesis 5 were 

proposed. 

H4: PU has a significant influence on AT in using e-comics in mathematics learning. 

H5: PU has a significant influence on IU in using e-comics in mathematics learning. 

 

Attitude Towards Using (AT) is acceptance or rejection when someone uses 

technology. The results showed that attitudes affect individual behavior. This attitude 

consists of cognitive, affective and behavioral components. Many studies have investigated 

AT in technology acceptance and findings suggest that IU can be increased by AT (Ibili et 

al., 2019). 

In this research, AT indicator is to measure students' acceptance or rejection of the 

use of e-comics in mathematics learning. The researcher hoped that AT could influence 

students' IU to use e-comics in mathematics learning. Hence, hypothesis 6 was proposed. 

H6: AT has a significant influence on IU in using e-comics in mathematics learning. 

 

Intention to Use (IU) is a behavioral tendency to continue using technology in the 

future. Many studies have investigated IU regarding technology acceptance such as Nikou 

and Economides (2019) which investigated technology in science and IU of mathematics 

teachers to use mobile-based assessment in their teaching environment. The findings showed 

that PEU is the most important determinant of teacher IU to use mobile-based assessment. 

A study by Sánchez-Prieto, Olmos-Migueláñez, and García-Peñalvo (2017) said that PU on 

IU is influenced by PEU, and that the two variables have a direct influence on IU. In this 

research, the researchers measured students' IU for using e-comics in mathematics learning. 
 

 

2. METHOD 

The data for this study were collected using a survey method in collecting qualitative 

data which comprise statements on students' perceptions about e-comic in learning 

mathematics. Descriptive statistics were used to analyze the responses on the questionnaire. 

The questionnaire was used to answer research questions. Statistical Package for the Social 

Sciences (SPSS) was used to analyze the different indicators for students’ acceptance of e-

comic in learning mathematics and the interrelationships between these indicators. 

In this study, 124 secondary school students in Aceh from over 10 schools were 

surveyed. Of the participating students, 52.4% were female (n= 65) and 47.6% were male 

(n= 59). Students who fill out the questionnaire are students who never have used 

mathematics e-comic in learning. However, students have been introduced to e-comic which 

will be used as a medium in learning mathematics. The content of mathematics learning in 

the e-comic has gone through the validation stages by several experts and has been declared 

valid. Likewise, e-comic has also been validating by several experts who are experts in the 

field of comics. 
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The instrument used to measure student perceptions was questionnaires with TAM 

(Technology Acceptance Model) framework, adapted from Masrom (2007). The measured 

aspects were Perceived Ease of Use (PEU), Perceived Usefulness (PU), Attitude towards 

Using (AT), and Intention to Use (IU). The questionnaire was a closed-questionnaire form. 

The validity of the questionnaire has been tested with Cronbach's alpha as presented in Table 

1. The research data were obtained online. Each student was asked to complete an online 

questionnaire showing their agreement or disagreement with each statement on a 7-point 

Likert scale with the final points at both ends being "strongly disagree" and "strongly agree". 

In this research, SPSS was used to analyze various indicators of students' perceptions of 

using e-comics in mathematics learning. 

Table 1. Cronbach alpha 

Indicator Items 𝜶 

Perceived Ease of Use (PEU) 4 0.89 

Perceived Usefulness (PU) 4 0.89 

Attitude Towards Using (AT) 3 0.85 

Intention to Use (IU) 3 0.85 

Total 14 - 
 

 

3. RESULTS AND DISCUSSION 

3.1. Results 

Table 2 presents the correlation matrix between indicators under discussion. The 

results indicated that the correlation between all indicators was significant (p <0.05) and 

positive. They also showed that the majority of the correlation coefficient (r) was greater 

than 0.5 which means that the correlation between the two variables was very strong. Among 

all indicators, it was found that the PEU→PU showed a high r-value of 0.690 (p <0.01) while 

the r-value of AT→IU was the lowest 0.445. This indicated that the correlation between the 

two indicators was very strong. 

Table 2. The correlation matrix 

Indicator PEU PU AT IU 

PEU 1.000    

PU 0.690** 1.000   

AT 0.481** 0.593** 1.000  

IU 0.450** 0.522** 0.445** 1.000 

   **. Correlation is significant at the 0.01 level (2-tailed) 
 

Table 3 presents the hypotheses testing of the structural model. The results showed 

that among the three independent variables, PU indicator was the largest contributor to the 

dependent variable PEU (PU→PEU; β = 0.581). While for the independent variable, the AT 

indicator was the biggest contributor to the dependent variable PU (AT→PU; β = 0.450). On 

the other hand, the IU indicator was the only contributor to the independent variable AT 

(IU→AT; β = 0.445). 
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Table 3. Multiple regression analysis 

DV R2 IV 
Beta 

() 

Standard 

Error of β 

t-

statistic 
Significance Hypothesis 

PEU 0.492 PU 0.581 0.082 6.709 0.000 (p<0.001) H1 

  AT 0.089 0.103 1.080 0.282 (p>0.05) H2 

  IU 0.108 0.091 1.384 0.169 (p>0.05) H3 

PU 0.434 AT 0.450 0.101 5.894 0.000 (p<0.001) H4 

  IU 0.322 0.094 4.213 0.000 (p<0.001) H5  

AT 0.198 IU 0.445 0.075 5.485 0.000 (p<0.001) H6 

 

Figure 4 presents the results of the hypotheses model, while the results of testing the 

hypothesis are presented in Table 4. For PEU, the results showed that PU indicator (H1: 

PEU→PU; β = 0.581, p < 0.001) significantly influenced PEU. Meanwhile, AT indicator 

(H2: PEU→AT; β = 0.089, p > 0.05) and IU indicator (H3: PEU→IU; β = 0.108, p > 0.05) 

did not significantly influence PEU. These three indicators represented 49.2% of the PEU 

variant. 

PU indicator (H4: PU→AT; β = 0.450, p < 0.001) showed a positive significant 

correlation with AT and IU indicators (H5: PU→IU; β = 0.322, p < 0.001). These two 

indicators explained 43.4% of the variant in PU. Meanwhile, the AT indicator (H6: AT→IU; 

β = 0.445, p < 0.001) significantly influenced IU with a positive influence, as well as a 19.8% 

variant in AT. 

Table 4. Results of hypothesis 

Hypothesis Effects Direction 
Path 

Coefficient 

Result 

(Support to Hypotheses) 

H1 PEU→PU Positive 0.695 Supported 

H2 PEU→AT Negative 0.096 Not Supported 

H3 PEU→IU Negative 0.169 Not Supported 

H4 PU→AT Positive 0.647 Supported 

H5 PU→IU Positive 0.226 Supported 

H6 AT→IU Positive 0.268 Supported 

 
 

 

Figure 4. Hypotheses of the structural model 

 

The flowchart shows that PEU has a positive impact on PU. PU also has a positive 

effect on AT and IU. However, AT also has a positive influence on IU (see Figure 4). 
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3.2. Discussion 

The main objective of this study is to examine the factors that influence high school 

students to use e-comic in learning mathematics. This study focus on students' perceptions 

of using e-comic in learning mathematics. The TAM model (Davis, 1986) was adopted 

without adding any external variables in this study. The results of this study show there are 

four points. 

First, this study shows the perceived ease of use (PEU) of e-comic has a significant 

direct effect on the perceived usefulness (PU) of e-comic. This finding is consistent with 

other studies regarding the significant relationship of PEU to PU. In terms of perceived 

usefulness, as research by Park (2009) shows that perceived usefulness is one of the strongest 

determinants of the TAM model. Therefore, students who find this system useful in their 

education are likely to adopt the system. Therefore, improving the quality of e-comic media 

in learning mathematics is very necessary so that students use it. 

During learning mathematics, students who used e-comic wil have many 

opportunities to learn because it can be used anytime and anywhere. For example, you don't 

need to carry books where students go, but can be accessed directly via smartphones. This 

study shows that the use of e-comic provides an opportunity for student to improve learning 

achievement. Therefore, the use of e-comics in learning mathematics, in particular, has a 

positive impact on the achievement of learning objectives. 

Second, regarding perceived usefulness (PU), the results show that perceived 

usefulness has a significant relationship to user attitudes (AT). In this study, students' 

attitudes to using e-comic in learning mathematics were influenced by the perceived 

usefulness of using comics. This finding is following the hypothesis in this study that PU 

has a positive influence on students' AT to use e-comic. Previous studies have shown that 

Perceived Usefulness (PU) is important for predicting Attitudes towards Technology Use 

(ATU). This result also agrees with that reported by Davis (the predecessor of TAM theory), 

who assumes that Perceived Usefulness (PU) is one of the top indicators of user attitudes 

(ATU) (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989; Venkatesh & Davis, 2020). 

The third is regarding the behavior (UI) of students to use e-comic in learning 

mathematics. The results show that (UI) has a significant effect on PU and AT. Previous 

studies have also proven attitude (AT) is very important for behavioral intention (Hussein, 

2017; Taat & Francis, 2020). Other results show that PEU is not significantly and positively 

related to UI. Previous research showed a similar finding that PEU (Lew et al., 2019) was 

not significant for the prediction of IU's behavioral intention to use E-learning. 

The findings of this study indicate that the ease of using e-comic does not guarantee 

students to use e-comic during mathematics learning. In this case, attitude is an important 

factor that determines the use of e-comics in learning mathematics. Students will use e-comic 

if e-comic has great benefits for learning mathematics while they are studying. 

 
 

4. CONCLUSION 

This study reveals how students perceive to use e-comic in learning mathematics, 

especially for high school students. The results of the study indicate that students will use e-

comic in learning mathematics if influenced by the perceived benefits and attitudes towards 

using e-comic in using the e-comic. The perceived benefits of students' attitudes towards the 

use of e-comic have a very significant role in their behavioral intentions. 
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