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Abstract—Acceptance of robotic technology in education is a 

crucial issue in the revolution industry 4.0 era. This study aims to 

explore the acceptance of Lego Mindstorms Ev3 as one kind of 

robotic technology by the teachers as a learning resources that 

can develop teachers and student’s skills. The Technology 

Acceptance Model (TAM) was introduced by using 

questionnaires. The questionnaires were responded by 22 

elementary school teachers who have experiences with Lego 

Mindstorms ev3 kits in a workshop. The data was carried out by 

presenting descriptive statistics, correlation, and regression 

analyses. Based on the acceptance testing of Lego Mindstorms 

Ev3 with the TAM model, the result showed that subjective 

norms (SN) and self-efficacy (SE) as external variables were 

effective on the acceptance of Lego Mindstorms Ev3 as a learning 

tools by teachers. Teacher’s SN have a positive correlation with 

perceived usefulness (PU), perceived ease to use (PE), and 

behavioral intention to use (BI). Teacher’s self-efficacy were 

significant in predicting PE and BI. PU and PE had a positive 

effect on Attitude toward using Lego Mindstorms Ev3 by 

teachers, and it continued to use. Finally, most teachers have 

shown positive reactions to Lego Mindstorms Ev3 as educational 

tools. 

Keywords—Education; TAM; teacher acceptance; Lego; 

Robotic 

I. INTRODUCTION 

The Acceptance of technology in the educational sector as 
innovative learning tools has become a favorite topic for 
exploration in a recent years. Learning tools have an important 
role in achieving the learning objectives especially technology-
based learning tools [1], even technology-based teaching and 
learning facilities have an important role in transforming 
education [2]. One of the innovative learning tools in the 
industrial revolution 4.0 era is robotic technology. Most 
individuals seem to agree that robotics as a learning tool has 
provided many benefits in improving cognitive abilities, 
creative thinking skills [3], [4], problem-solving skills, 
collaboration skills, STEM, and computational thinking of 
students [5], [6]. There are many benefits of applying robotic 
technology in schools; therefore, introducing this technology 
early to students is important. The current students are Z-
generation and alpha-generation, they are very easy to accept 
and adapt to the robotic technology that has been applied in 
their learning processes in the classroom. Student's acceptance 
of robotic technology in education has been demonstrated in 

previous research, students preferred to ask a robot about the 
information they wanted to know rather than ask an adult [7], 
students were more likely to followed behavioral suggestions 
offered by an autonomous social robot [8], the students 
familiar and had positive attitudes towards social robots (Fanuc 
LR Mate 200 ID, Sputnik, Nao) [9]. In addition to social 
robots, one of the educational robots that have high interaction 
with students is Lego. Lego is a kind of robotic technology 
widely used in the teaching-learning process [10]. In previous 
studies about student‟s acceptance of Lego Mindstorms, the 
young students (11-18 years) were more receptive to Lego 
Mindstorms in the learning process than the old students (19-
24 years) [11], the early adolescents perceived educational and 
learning of robotics (Lego Mindstorms) as a source of 
employment, and as a way to high technology [12]. But 
teacher‟s acceptance of robotic technology also needs to be 
explored. 

The teacher‟s acceptance of robotic technology as learning 
tools was very important to analyze because (1) The effective 
use of technology in classrooms is based on the attitudes of 
teachers to technology. Previous studies have shown that the 
attitudes of teachers, as well as expertise and skills in the use of 
technology, major factors influencing their initial adoption of 
technology and their future computer use actions [13]. The 
effectiveness of a teaching method is closely related to how 
teachers able to use technology to engage the learners [14]. 
Teachers' acceptance of technology is an important factor that 
influences the teacher's teaching method, teachers' behavior in 
the classroom and influences students' learning as well [15]; (2) 
robotic technology as innovative learning tools would not be 
effective if the teachers were not able to use it properly, a 
generation gap between teachers and students resulted in the 
teachers were more difficult to adapt to new technologies than 
students, the main characteristic differences among X, Y, and 
Z- generations are the mastery of information and technology; 
(3) Besides, teachers are responsible for ensuring that the 
technologies work correctly [16], demonstrating their added 
value in the teaching process, and offering a wider view of the 
purpose and significance of using technology. 

A. Technology Acceptance Model 

The Technology Acceptance Model (TAM) has become the 
most generally accepted theoretical paradigm for the 
acceptance of research technology. Introduced by Davis 
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(1989), TAM was an evolution of the “Theory of Reasoned 
Action” [13].  TAM is a blueprint for how it will be adopted 
and used by technology users [17]. Another opinion said that 
TAM gave a recommendation when people use new 
technology for their activity based on usefulness and ease to 
use, this recommendation will influence their decision, 
accepting or rejecting it [18]. Original TAM by Davis [19] is 
shown in Fig. 1. 

 

Fig. 1. Technology Acceptance Model (TAM). 

Original TAM consists of two key variables (1) perceived 
ease of use (PE); (2) perceived usefulness (PU) [20], while 
attitude towards using, behavioral intention to use, and actual 
usage of the device are the deciding variables of technology 
acceptance [14], [21], [22], [23]. 

PU indicates the degree to which a person believes his/her 
success will be improved by the use of a system [14], [17]. PE 
indicates the degree of ease of use of the technology if the 
technology is too difficult to use, instead of using new 
technology, users will find the alternative form [17], [21]. PU 
and PE decide users' attitudes towards technology [24], [25], 
PU, and AT have a direct influence on behavioral purpose to 
use (BI) [19]. Intention to use is determined by attitudes and 
usefulness, and intention to use has a relationship with actual 
use [26], it can be determines, technology acceptance [27]. 
Several researchers have replicated Davis‟s original model [28] 
and added external variables to the model. 

In this analysis, TAM was selected as the research model 
because it can assess the effect of external variables on 
perceptions, intention to use, and TAM as the best model for 
predicting user behavior towards new technology [29]. It was 
in accordance with this study which aims to determine the 
external factors that affect the behavior intention of teachers in 
using robotic technology in their class. 

B. Acceptance of Robotic Technology by Teachers 

Previous studies have been conducted on teacher 
acceptance for robotic technology, the potential benefits of the 
movements of the robot, and the significant correlation 
between changes in familiarity and perception in human-robot 
interaction have been identified [30]. The Thymio Robot 
application has high usability, teachers are very interested and 
have a desire to learn and master the use of the Thymio robot, 
through understanding new technologies, develop teacher 
professionals [10]. Teachers' ability to use robotic technology 
in training will enhance skills, self-confidence, and interactions 
between teacher and student, leading to a willingness to 
implement educational robotics in schools, this research shows 
the value of high-quality professional development in the self-
efficacy of educators with the use of Educational Robotics, and 

suggests that new tablet-based wireless robotics platforms, 
such as LEGO® WeDo 2.0, enable younger learners to engage 
with this technology [31]. Another study reported that usage of 
WeDo as a robotics kit in the teaching-process helped the 
teachers build their confidence and knowledge to introduce 
students to computational thinking [32]. Reich-Stiebert 
explored the ability of teachers to use robots in different 
learning settings in a German survey of 59 teachers. Their 
findings revealed teachers' very negative attitude toward 
educational robots. The authors concentrated on the robot NAO 
as an assistant to teachers in this report. The research was 
distinguished by age, gender and subject taught. There was no 
major effect of age and gender on attitudes. The topic taught, 
however, had a substantial impact: teachers chose to use robots 
in STEM-related domains [33]. 

C. Objectives of the Present Study 

Few studies have reported on Lego / robotic technology 
acceptance in the learning process, but the majority of studies 
focused on students' interaction with robotic technology in the 
classroom. Teachers' acceptance more discussed robots as an 
assistant of a teacher in the classroom, and very little 
information available on teachers' acceptance of Lego 
Mindstorms Ev3 as learning practices in the classroom while 
Lego practices were widely used in the teaching-learning 
process. 

The purpose of this study was to explore the teachers' 
acceptance of robotic technology, especially Lego Mindstorms 
Ev3 as learning tools by elementary school teachers. To 
evaluate the teacher's acceptance, we used the Technology 
Acceptance Model (TAM) with external variables were 
subjective norm and self-efficacy (adopted by Yuen, 2008). 

The behavioral decisions or intentions of individuals are 
always influenced by the other people around them [34]. The 
subjective Norm, a person‟s subjective norm is his or her 
perception that most people who are important to him or her 
think he or she should or should not perform the behavior in 
question [13]. Theory of Reasoned Action claimed that 
motivation to comply (known as compliance) is a predictor for 
subjective norms, and subjective norms are a predictor for 
intentions [35]. Subjective norm is one of the main variables in 
the Theory of Planned Behavior (TPB) [36] that can influence 
behavioral intentions in IT adoption. 

Self-efficacy and technology have a strong relationship. 
Bandura defines self-efficacy as “People‟s judgments of their 
capabilities to organize and execute courses of action required 
to attain designated types of performances [37]. High-self 
efficacy can aid individuals in initiating cross-cultural 
interactions, persisting in the face of early failures, and 
engaging in problem-solving as a way of mastering necessary 
skills [38]. Self-efficacy is one of the key drivers of human 
activity and it has been found to have both direct and indirect 
impact on the intention and actual use of different technologies 
[39]. Self-efficacy can have effects on individual intentions 
[40], individual engagement, and behavior. 

The result of this study could be useful to help teachers 
adopting Lego Mindstorms Ev3 for their teaching practices, 
may provide information on how teachers accept robotics 
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technology as a learning tool in schools, and improve 
educational sectors to adapt to technological developments. 

D. Hypothesis 

Based on Fig. 1, the following hypotheses of this study: 

H1: The perceived ease of use (PE) has a positive effect on 
the perceived usefulness (PU) of Lego Mindstorms 
Ev3 as educational tools by teachers. 

H2: The perceived ease of use (PE) and the perceived 
usefulness (PU) have a positive effect on the Attitude 
toward using (AT) of Lego Mindstorms Ev3 as 
educational tools by teachers.  

H3: The perceived usefulness (PU) and attitude toward 
using (AT) have a positive effect on the behavioral 
intention to use (BI) of Lego Mindstorms Ev3 as 
educational tools by teachers. 

H4: The Subjective norm (SN) has a positive effect on the 
perceived usefulness (PU) of Lego Mindstorms Ev3 as 
educational tools by teachers. 

H5: The Subjective norm (SN) has a positive effect on the 
perceived ease of use (PE) of Lego Mindstorms Ev3 as 
educational tools by teachers. 

H6: The Subjective norm (SN) has a positive effect on the 
behavioral intention to use (BI) of Lego Mindstorms 
Ev3 as educational tools by teachers. 

H7: The Self-efficacy (SE) has a positive effect on the 
perceived usefulness (PU) of Lego Mindstorms Ev3 as 
educational tools by teachers. 

H8: Self-efficacy (SE) has a positive effect on the perceived 
ease of use (PE) of Lego Mindstorms Ev3 as 
educational tools by teachers. 

H9: Self-efficacy (SE) has a positive effect on the 
behavioral intention to use (BI) of Lego Mindstorms 
Ev3 as educational tools by teachers. 

II. METHODOLOGY 

A. Procedure 

1) Teachers actively interacted with Lego Mindstorm Ev3 

in a workshop (attending 2 days of workshop). 

2) After the workshop was completed, the teachers were 

asked to fill out a questionnaire related to teachers‟ acceptance 

of the use of Lego Mindstorm Ev3 as learning tools. 

3) To evaluate the teacher's acceptance, we used the 

Technology Acceptance Model (TAM) developed by Davis 

(1989). 

4) The reliability test used Cronbach's alpha for each item, 

the alpha value is at least 0.7 and higher, it was mean reliable 

[41]. 

5) Analyzing the data descriptive statistic to determine the 

minimum, maximum, average, and standard deviation values. 

6) Hypothesis testing used regression analysis. 

7) Data analysis was performed with SPSS software. 

B. Participant 

Participants in this study consisted of 22 teachers from five 
elementary schools in Padang, West Sumatra, Indonesia, who 
had attended a workshop on robotic technology. The teacher‟s 
characteristics can be seen in Table I. 

C. Workshop of Robotic for Teacher 

This workshop has been held for elementary school 
teachers, so that teachers could interact directly with Lego 
Mindstorms Ev3 as learning tools in this workshop so that 
teachers can ensure ease of use and benefit for teachers and 
students in the learning process. Lego Mindstorms offers an 
environment for teachers and students to interact in an exciting, 
creative way [42]. The workshop was held for 2 days; detailed 
activities are shown in Table II. 

The first section, the introduction of robotic technology, the 
implementation of robotic technology especially in the 
education sector, and the benefits of applying robotic 
technology for students. Information presented to teachers via 
an interesting audio visual media, these activities focused on 
gave deeper knowledge of robotic technology. 

The clarification preceded by getting to know the Lego 
Mindstorms Ev3 as the methods to be used in this workshop as 
an experiment. The components of the Lego Mindstorms Ev3 
package and the tasks of each of these components are 
introduced to the teacher. Lego Mindstorms Ev3 consist of 
building kits and a programmable control unit that can allow a 
robot to be built. This kit includes all essential components, 
such as connectors, axles, bushings, beams, frames, tubes, 
gears, belts, shafts, wheels, motors, sensors, and control 
centers, necessary for the construction of a robot [4]. After this 
section, the teachers were able to understand the function of 
Lego Mindstorm Ev3 kits. 

TABLE I. DEMOGRAPHY TABLE OF PARTICIPANT 

Characteristic Value Frequency 

Age 
< 30 
30-35 

> 35 

3 
11 

8 

Gender 
Men 
Women 

10 
12 

TABLE II. ACTIVITIES OF ROBOTIC TECHNOLOGY WORKSHOP 

Sections Activities Duration 

Section 1   
Introduction of robotic technology 

and Lego Mindstorms Ev3 kits. 

(at 08.00 am to 11.50 

am on the first days) 

Section 2  
Project 1 – Create Tracker Tank 

Bot 

(at 01.00 pm to 05.00 

pm on the first days) 

Section 3   
Project 2 - Create humanoid robot 

Ev3rstorm 

(at 08.00 am to 11.50 

am on the second days) 

Section 4   
Project 3 - Create the robots based 

on teacher‟s creations 

(at 01.00 pm to 05.00 

pm on the second days) 
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In the second section, via the Lego Mindstorms Ev3 kits, 
the teachers were able to get new experiences. The search for 
teachers to create groups started with this segment (a group 
consisting of two teachers). A Tracker Tank Bot was 
developed for the project-1, this project started with how to 
design, develop, build, before how to control a Tracker Tank 
Bot. In the third segment, each group of teacher‟s plan, create, 
build, and learn how to program Brick as a control center in 
Lego Mindstorms Ev3 in project-2. A programme for 
controlling sensors (color, ultrasonic, contact, infrared, gyro, 
temperature sensor) [43], and motors can be sent by the brick 
as the robot actuator. 

The teachers were asked to make robots based on their 
creations in the last sections of project-3, this activity offered 
the teachers an opportunity to develop their ideas to build a 
new robot or change a robot through Lego Mindstorms Ev3. 

D. Instrument 

The questionnaires were used to obtain information for this 
quantitative study. The instrument of questionnaire adopted by 
prior studies and modified to be compatible with this study 
context. The questionnaire was consist of 19 items, four items 
for perceived usefulness (PU), four items for perceived ease to 
used, three items for attitude (AT), four items for intention to 
use (BI), were adopted from Davis [44], and Çukurbaşı [45]. 
Two items for subjective Norm (SN), and two items for self-
efficacy (SE), were adopted from Yuen [13], Bröhl [28], and 
Nadlifatin [36]. All items were measured in a 5-point Likert 
Scale with 1 as “strongly disagree” and 5 as “strongly agree”.  
Details of all items used in the questionnaire are provided in 
Appendix A. 

III. RESULT 

This section has presented the results of descriptive 
statistics, correlation analysis, and regression analysis. 
Cronbach‟s alpha was calculated to test reliability (an alpha of 
at least 0.7). 

According to Table III, all items of questionnaire were 
reliable, these were indicated by alpha coefficient 0.890. 
Correlation between variables were presented in Table IV and 
Fig. 2. 

Table IV presented high correlation between SN and BI 
(0.843), medium correlation between: PE and AT (0.620); PU 
and AT (0.573); AT and BI (0.580); SN and PU (0.438); SN 
and PE (0.561); SE and PE (0.544); SE and BI (0.527), no 
correlation between PE and PU; PU and BI; SE and PU. 

According to Table V, a p-value of PE to PU = 0.064 > 
0.05, indicated that PE has not had a positive effect on PU of 
Lego Mindstorms Ev3 as learning tools. This means that the 
ease of using Lego Mindstorms Ev3 as learning tools has no 
effect on the perceived benefits of teachers in the learning-
process (H1 was rejected). 

PE and PU simultaneously to AT showed a p-value of 
0.001> 0.05, B-value of PE = 0.372 and PU = 0.341, it 
indicated the perceived ease of use (PE) and the perceived 
usefulness (PU) have positive effect on the Attitude toward 
using (AT) of Lego Mindstorms Ev3 as educational tools by 
teachers. Rated R = 0.714 with a coefficient of determination 

(R-Square) = 0.510, it could be stated that the PE and PU 
influence the AT of 51.0%, it can be stated that if Lego 
Mindstorms Ev3 as learning tools easier to use and the greater 
the benefits in the teaching and learning process in the 
classroom, the teachers are more able to accept LEGO 
Mindstorms Ev3 as learning tools (H2 was accepted). 

B-value of AT = 0.965 and PU= -0.091, partially AT has a 
positive effect on BI while PU has not had a positive effect on 
BI, but PU and AT simultaneously to BI presented p-value of 
0.019 < 0.05, it indicated the perceived usefulness (PU) and 
attitude toward using (AT) have positive effect on the 
behavioral intention to use (BI) of Lego Mindstorms Ev3 as 
educational tools by teachers. Rated R = 0.583 with a 
coefficient of determination (R-Square) = 0.340, it could be 
stated that the PU and AT influence the BI of 34.0% (H3 was 
accepted). 

TABLE III. DESCRIPTIVE STATISTIC OF THE ITEM OF QUESTIONNAIRE 

Items of 

questionnaire 
Alpha (α) Min Max Mean SD 

PU1 .894 3 5 4.32 .568 

PU2 .889 3 5 4.50 .598 

PU3 .891 4 5 4.68 .477 

PU4 .884 3 5 4.73 .550 

PE1 .876 3 5 4.32 .646 

PE2 .887 3 5 4.09 .526 

PE3 .890 4 5 4.59 .503 

PE4 .884 4 5 4.86 .351 

AT1 .877 3 5 4.18 .733 

AT2 .886 4 5 4.55 .510 

AT3 .887 4 5 4.64 .492 

BI1 .875 3 5 4.14 .774 

BI2 .881 3 5 4.23 .685 

BI4 .890 3 5 4.27 .550 

BI5 .886 4 5 4.59 .503 

SN1 .877 3 5 4.23 .685 

SN2 .878 3 5 4.27 .631 

SE1 .880 4 5 4.45 .510 

SE2 .884 3 5 4.45 .671 

 

Fig. 2. Correlation between Variables of the Result. 
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TABLE IV. CORRELATION BETWEEN VARIABLES 

Independent variables 
Dependent 

Variables 

Person  

correlation 
p-value 

PE PU 0.402 0.064 

PE 

PU 
AT 

0.620** 

0.573** 

0.002 

0.005 

PU 
AT 

BI 
0.288 
0.580** 

0.193 
0.005 

SN PU 0.438* 0.042 

SN PE 0.561** 0.007 

SN BI 0.843** 0.000 

SE PU 0.388 0.074 

SE PE 0.544** 0.009 

SE BI 0.527* 0.012 

TABLE V. HYPOTHESES AND REGRESSION SCORES 

The model hypothesis Independent variables Dependent variables  B t p-value R R2 

H1 PE PU 0.364 1.962 0.064 0.402 0.161 

H2 
PE 
PU 

AT 
0.372 
0.341 

2.647 
2.204 

0.001 0.714 0.510 

H3 
PU 

AT 
BI 

-0.091 

0.965 

-0.289 

2.716 
0.019 0.583 0.340 

H4 SN PU 0.527 2.179 0.042 0.438 0.192 

H5 SN PE 0.745 3.029 0.007 0.561 0.314 

H6 SN BI 1.400 7.007 0.000 0.843 0.710 

H7 SE PU 0.525 1.885 0.074 0.388 0.151 

H8 SE PE 0.813 2.903 0.009 0.544 0.296 

H9 SE BI 0.983 2.776 0.012 0.527 0.278 

Subjective norm (SN) variable were found significant in 
predicting: PU (p-value = 0.042< 0.05); PE (p-value = 0.007 < 
0.05); and also predicting BI (p-value = 0.000 < 0.05), it means 
H4, H5 and H6 were accepted. Self-efficacy (SE) variable was 
found not significant in predicting PU (p-value = 0.074 > 0.05) 
means H7 rejected, but SE were significant in predicting: PE 
(p-value = 0.009 < 0.05); BI (p-value = 0.012< 0.05) means 
that H8 and H9 were accepted. Table V indicated that out of 
nine hypotheses two of them were not accepted. 

IV. DISCUSSION 

The outcome of this study showed that teachers commonly 
agree that Lego Mindstorms Ev3 as a learning method was 
expressed in all questionnaire items averaging greater than 3.0. 
The perceived ease of use of Lego Mindstorms Ev3 as learning 
tools has not a positive impact on the perceived usefulness in 
this study, this is different from what has been written in the 
literature [13]. This study showed that elementary school 
teachers gave a positive attitude toward usage (AT) Lego 
Mindstorm Ev3 because there were relationship between PU 
and PE; (1) Usage of Lego Mindstorms Ev3 provided benefits 
to improve productivity, performance, efficiency teachers in 
classes, and the students were actively involved in the lesson; 
(2)  Lego Mindstorms Ev3 as learning tools were quickly to 

understand and were easy to operate, this outcome was 
consistent with previous studies, that educational robotics 
improved teacher attitudes because robotics improved STEM 
interaction and teaching [46], The teachers indicated that the 
use of the Lego WeDo 2.0 robotics kit provides a unique 
opportunity for computer skills to be developed; it focuses on 
activities that facilitate problem-solving and group work with 
primary school students [32]. The relationship between 
perceived useful and easy to use for technology acceptance has 
been demonstrated for numerous information technologies 
[24]. 

The previous studies explained that attitudes toward 
teaching assistance robots mainly determined teacher‟s 
intended use for the robots [20], the highest positive effect was 
determined of attitude toward to intention of use of a 
Telepresence Robot in the classroom by teachers compared 
with other variables (perceived usefulness, perceived 
enjoyment, trust of technology, social influence, and gender) 
[47], it was in accordance with this study indicated that Lego 
Mindstorms Ev3 as learning tools were attractive, fun, and 
useful in the learning process had a positive influence on the 
behavioral intention of the teacher to use Lego Mindstorms in a 
lesson. 
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Furthermore, by emphasizing one of the social factors such 
as subjective norm, this study showed that organizations and 
other teachers supported to use of Lego Mindstorms Ev3 in the 
classroom, subjective norms have a positive correlation with 
PU, PE, and BI, this result consists to a previous study that one 
of important predictors in the robot acceptance model was 
subjective norm [48]. 

The teachers' capabilities to organize and use the Lego 
Mindstorms Ev3 as a self-efficacy variable. Teachers‟ self-
efficacy was not significant in predicting PU; this result was 
not consistent with a previous study that self-efficacy 
supported the perceived use [19]. Teacher‟s self-efficacy were 
significant in predicting PE and BI, this found consistent with 
previous study [48] that Perceived ease of use was influenced 
by self-efficacy (the highest correlation coefficients). 

In line with other research;  there was a positive correlation 
between perceived usefulness, perceived ease of use, 
behavioral intention, and use in human-robot interaction in 
production systems [48], usefulness and ease of use were 
predictive of adults‟ attitudinal acceptance of a domestic robot 
in their home; ease of use and attitudinal acceptance were 
predictive of intentional acceptance [24], the teacher beliefs, 
attitudes and intention to use the software in their future 
teaching [49], this study found that Lego Mindstorms Ev3 as a 
learning resource had generated the intention of teachers to use 
it in their classroom so it had a positive impact on the actual 
use of teachers. 

V. CONCLUSION 

This study showed that the two factors of the TAM model, 
perceived usefulness and perceived ease to use had generated 
the positive attitude use of Lego Mindstorms Ev3 as learning 
tools by elementary school teachers, it also had a positive 
effect on behavior intentions, and finally, all of the variables 
gave support to the actual use of Lego Mindstorms Ev3 as 
learning tools in learning-process in elementary school. 

VI. LIMITATION AND RECOMMENDATION FOR  

FUTURE WORK 

The limitations of this study: the sample size was small 
because it was taken from workshop participants in the 
introduction of robotics technology to elementary school 
teachers; the workshops were carried out in limited time, just 2 
days, much better if we extended the duration of the 
workshops; the teacher was directly involved in actively 
interacting with Lego Mindstorms Ev3 as learning tools in the 
workshop but still needed adjustments at the initial stage of 
using Lego Mindstorms Ev3 considering that robotic 
technology was one of the technological trends in the 4.0 
revolution era. 

TAM has developed itself as a strong and robust model for 
explaining technical comprehension, like other theoretical 
frameworks. For future studies, it is necessary to develop the 
original model of TAM by taking into account other external 
variables that have an effect on the intention to use or actual 
use of Lego Mindstorms Ev3 in the classroom such as 
educational background, school facilities, gender, age, and 
others. 

This study provides a view of teachers' acceptance of the 
Lego Mindstorms Ev3 in the learning process in their 
classroom to increase effectiveness and quality of education. 
This study could suggest to the elementary schools to develop 
learning tools based on technology, and always updating the 
technology will be applied in education. 
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APPENDIX A. QUESTIONNAIRE DETAILS USED IN THE SURVEY 

Construct Items Item wordings Reference 

Perceived to Used 

PU1 Using Lego Mindstorms Ev3 increases my productivity in classes 

[44] 
[45] 

PU2 Using Lego Mindstorms Ev3 increases my performance in classes 

PU3 Using Lego Mindstorms Ev3 increases my efficiency  in classes 

PU4 I think that using Lego Mindstorms Ev3 is useful for activities related to my school life 

Perceived ease to used 

PE1 I find it easy to learn Lego Mindstorms Ev3 applications 

[45] 

PE2 I easily teach lessons with Lego Mindstorms Ev3 practices 

PE3 
The steps that I have to take to solve any problem in Lego Mindstorms Ev3 practice are 
clear and comprehensible 

PE4 I think I will easily master Lego Mindstorms Ev3 practices 

Attitude toward used 

AT1 It would be fun to do Lego Mindstorms Ev3 practices in my classes 

[45] AT2 I would enjoy doing Lego Mindstorms Ev3 practices in my classes 

AT3 It would make me happy to do Lego Mindstorms Ev3 practices in my classes 

Behavioral Intention to Use 

BI1 I want to do Lego Mindstorms Ev3 practices in my classes 

[45] 

BI2 I Would like to do Lego Mindstorms Ev3 practices in my future classes 

BI3 I will encourage my colleagues to do Lego Mindstorms Ev3  practices 

BI4 I will include Lego Mindstorms Ev3 practices in my education and teaching career 

Self-Efficacy 

SE1 I can use the Lego Mindstorms Ev3, if someone shows me how to do it first 
[28] 

[13] SE2 I can use the Lego Mindstorms Ev3, if I had only the manual book for reference 

Subjective Norm 

SN1 In general, the organization supports the use of the Lego Mindstorms Ev3 
[28] 

[36] SN2 
those people who are important to me would strongly support my using Lego 

Mindstorms Ev3 in my classroom 

 


