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Abstract—Programming is a great means for kids to learn different skills
such as logical thinking and problem solving. LEGO MINDSTORMS This
study explores the readiness and viability of teaching program-ming schools in
Saudi primary schools using LEGO MINDSTORMS.LEGO MINDSTORM
was chosen as it is a good tool for LEGO MINDSTORMS playing and educa-
tion. This study conducted a survey to investigate the opinions of education of-
ficials and education managers toward the viability of using LEGO
MINDSTORMS to teach students programming concepts in primary schools.
The samples were from the ministry of education. The ministry’s members gave
recommendations on how LEGO MINDSTORMS can be introduced to the
primary school students and identified some of the obstacles that may delay this
process. Based on the survey. The survey results showed that more than half of
the members agree that primary school students should introduce programming
skills. The results also showed that most of them prefer Scratch software over
LEGO MINDSTORM to teach programming.
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1 Introduction

Today, we live in a new and changing digital world, and information technology
becomes part of everyone's lives, including children. Itis believed that programming
learning should be introduced to children in the early stages of their education [1, 2].
Learning and playing are related to each other, especially for children. Playing is fun
for children, but at the same time, it represents one of the ways they actually learn
from [3-6].

There are many programming platforms attractive to children to play with, such as
Scratch [7], Alice [8], Blockly [7], and LEGO MINDSTORMS [9]. These platforms
can be used to teach children programming and logical thinking in general.

e Scratch: Jump-start future programmers with adaptive sandbox tool [10].

e Codemoji: Emoji-based coding tool that demystifies web design and animation
design.

e Evo by Ozobot: flexible little robot specially made for teaching coding [11].

1JOE — Vol. 18, No. 01, 2022 139


https://doi.org/10.3991/ijoe.v18i01.27579
https://doi.org/10.3991/ijoe.v18i01.27579
mailto:kn.alqarzaie@qu.edu.sa

Short Paper—Using LEGO MINDSTORMS in Primary Schools: Perspective of Educational Sector

e Cozmo: A mini robot with big characters brings code to life [12].
e SAM Edu, Tickle, and more.

There are some private centers in Saudi Arabia that use LEGO MINDSTORMS in
programming teaching, but there is not used in schools of Saudi Arabia.

— Bricks 4 Kidz®: A Bricks 4 Kidz® field trip takes learning out of the pages of the
textbook and into an imaginative, 3-dimensional, hands-on learning knowledge!
Using the LEGO® bricks, your students already know and love to get them excited
about learning. "A Bricks 4 Kidz® field trip is a fun-filled, engaging experience
that kids will be talking about long after the fun and learning have ended"[13].
Camps of Bricks 4 Kidz® are held in Riyadh and Al Jubail.

— First Lego League: Guided by adult Coaches, FIRST LEGO League teams ex-
plore real-world problems such as food safety, recycling, energy, etc., and are chal-
lenged to improve a solution. They also should design, build, pro-gram a robot by
using LEGO MINDSTORMS® technology, then compete on a table-top playing
field. The helpful effect FIRST LEGO League has on participants is interesting and
well documented. More than 88% are more interested in doing well in school, and
87% have more interest in attending college. It is a center in Riyadh, and it has
29000 robots [14].

— Robot Club in AlQatif: Robot Club is the first scientific club that specialized in
robotics (robot) in Qatif city. The idea of establishing the club was started in 2007
by its founder, Hussein bin Abdullah Al-Mohsen. The first courses began in the
design and programming of the robot in 2008 after the acceptance of Huda Club on
the island of Tarot to host the project and with the support of SAP (SAP), which
has imported the model (LEGO MINDSTORMS NXT 2.0), which is one of the
best models in the teaching and simplifying the robot science [15].

— Arabic Robot Center: Arabic robot is a website as an online center to learn how
to program robots. It aims in the near future to open an Arabic lab contains Arabic
professional programmers [16].

Using a survey, this study attempts to get the opinions of people in the Saudi edu-
cational sector about starting programming teaching at an early stage, i.e., in the pri-
mary grade. The respondents were all members of the computer science department in
the ministry of education in Saudi Arabia. The study proposes LEGO
MINDSTORMS EV3 for teaching programming in primary schools. LEGO
MINDSTORMS is a product of the toy manufacturer LEGO. It contains a program-
mable brick, a lot of sensors and motors and can be built up with the LEGO technical
line [17]. It contains a flexible LEGO® brick system, combining with easy to use
coding software and engaging STEM challenges. LEGO MINDSTORMS EV3 is one
of the most popular and widely used robotics education kits in the world"[18]. It is
LEGO set of robotic systems to comprise a programming language, a microchip, a
wise brick, and Lego set items, like gears and cogwheels [18],[19],[20]. The robotic
system additionally uses emblem, a pro-griming language that may operate in coordi-
nation with the Lego set items. Sensors, engines, Lego set items, and programmable
bricks represent the idea of LEGO MINDSTORMS [18].
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LEGO MINDSTORMS was selected as a tool for programming teaching for the
following reasons [17], [18], [19]:

1. LEGO MINDSTORMS have the potential to greatly influence the nature of sci-
ence and technology education at all levels, from kindergarten to university [21].

2. LEGO MINDSTORMS are also easy to use, easy to learn, and make the coding
learning process more enjoyable [22].

3. LEGO MINDSTORMS Kits have been used widely for programming teaching, es-
pecially for young people. [9, 21, 23] found that the kits helped to understand and
improve children's thinking skills, mathematics, science and the ability to under-
stand how systems work [9, 21, 23]. In another study [18], it was indicated that the
kit is effective for teaching machine thinking, downside determination, program-
ming, teamwork and project management to elementary-level children.

4. LEGO MINDSTORMS enable children to explore coding through real-life prob-
lem solving and hands-on learning experiences [23-25].

2 Related work

According to N. C. Zygouris, A. Striftou, A. N. Dadaliaris, G. I. Stamoulis, A. C.
Xenakis, and D. Vavougios [9] review of literature has exposed that Educational Ro-
botics is a rising field with the possibility to considerably affect the nature of science
and technology education at all levels, from kindergarten to university. Studies in the
field of robotics have reported so as to robotics have a possible effect on the learning
of students in several subject fields (Physics, Mathematics, Engineering, Informatics
and etc.) [21]. In [2] Mindstorms could be a great and useful tool in process of educat-
ing pre-college and college-age students [10].In [1], Worked to build a small project
to replicate all learned topics and to use a little algorithms [11].

In [24] Offered course to teach student between13-16 the programming language
consist of 10 lectures that is 20 hours in two weeks [12].[21] The Ministry of Educa-
tion in UAE has applied two main projects in public schools to prepare students with
scientific skills and improve their innovative thought and creativity. Education Coun-
cil supported the use of robotics in schools as an educational tool. The educational
organizers are aware that robotics is a perfect platform for learning 21st century skills.
In 2008, the ministry made the organization of the World Robot Olympiad (WRO) in
the United Arab Emirates [9].

In the study [3] behave a summer camp on teaching robotics using LEGO
MINDSTORMS EV3 for elementary level children from 8 May 2016 to 17 May 2016
in Bangalore (India). [25] teaching and learning of Computer Science in engineering
courses at the University of Applied Sciences Aschaffenburg the Lego Mind-storms
EV3 robots were included into the practical lectures for an imitation of a LEGO
MINDSTORMS EV3 robot that is used for teaching ANSI ClIt has been established
why an imitation is very important to develop the process of learning and teaching
[15].
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3 Methodology

This study used a survey method to know the opinions of education officials and
managers toward the introduction of "LEGO MINDSTORMS as a tool for program-
ming teaching" for primary school students as such. The respondents of the survey
were members of the educational technology department at the ministry of education
in Saudi Arabia. A random sampling technique was used to gather the data for the
survey. Over 300 members have been invited to fill the survey. The survey is cross-
sectional, and it was online. The survey at-tempts to know respondents’ opinions
about using LEGO MINDSTORMS for programming teaching in primary school and
the difficulties in applying this idea. The survey contains nine closed-ended questions
(See Table 1). As shown in the table, some questions are about LEGO
MINDSTORMS and others are about programming teaching for children in general.
Together with the online survey questions, an overview of LEGO MINDSTORMS
was provided to the respondents through a link to a YouTube video. Google forms
were used to build the survey. The survey was open for one week.

In this section, we will introduce deep learning methods based on object detection,
a comparative analysis of existing Al models, feedback of Saudi citizen about traffic
safety then we list some basic challenges in video object tracking and requirements
based on their features, after that we define the recommended solution that help to
solve and reduce different problems.

Table 1. Survey Questions

Question Choices

male
female

Yes
No
Maybe

Yes
No
Maybe

Yes
No
Maybe

Yes
No
Maybe

Elective subject
Mandatory subject
Learning in spe-
cialized centers

o Using robots like
LEGO
MINDSTORMS

o Using the code di-
rectly

o Using some graph-

Q1. What is your gender?

Q2.Do you think a LEGO MINDSTORMS is a good tool for programming
learning?

Q3.Do you think a LEGO MINDSTORMS is interesting?

Q4. Do you think teachers have sufficient experience in teaching program-
ming using LEGO MINDSTORMS?

Q5. Do you agree that primary students should learn programming?

OO0 O0O|]OO0OO0O|OOO0O|OOO|O0OOO0O]|]0OO

Q6. If you agree, what is the best way for programming teaching?

Q7. What do you think is the best method for children to learn programming?
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ical applications
and games (such as
Scratch)

o Grade 1% to 31
o Grade 4" to 6"

o Labsare not avail-
able

o Lack of experience
of teachers

o High price of robot

o  Children cannot
learn programming
in this early stage

o Others

Q8. What grades are suitable for teaching programming?

Q9. What are the obstacles faced by the Ministry of Education in Saudi
Arabia to teach programming for children using LEGO MINDSTORMS?

4 Results and discussion

In total, 212 members responded to the survey, with a majority of females (89.2%),

Interestingly, more than the half of the members (67.9%) agreed that programming
learning should be introduced to students in primary schools (See Figures 1 and 2)
and Table 2.

Gender
189 200
~ 150
- 100
53 — 50
e | Lo
male female

Fig. 1. Number of members' responses by gender
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‘Ys
@® o

) Maybe

Fig. 2. Support programming learning in primary schools as the main course, not as an activity

Table 2. Survey responses

Questions Yes No Maybe

Do you think a LEGO MINDSTORMS is
interesting for student and teachers?

Do you think teachers have sufficient experi-
ence in learning programming using LEGO 5 59.6 354
MINDSTORMS?

Do you agree that primary students should learn

57.1 7.1 35.8

. 67.9 18.4 13.7
programming?
Do you think a LEGQ MIND§TORMS is a 524 37 43.9
good tool for programming learning?
. . . . Mandatory | Learning in spe-
What is the best way for programming teach-| ~ Elective subject subject | cialized centers

ing?
48.1 33 18.9

o . robots like LEGO . graphical applica-

What do you think is the best method for chil-| pnDsTORMs | S0de directly | S oo nd games

dren to learn programming?

24.1 7.5 68.4
What grades are suitable for teaching program-|  Grade 1 to 3" Grade4" to 6"
ming? 23.6 76.4

With regards to the LEGO MINDSTORMS as an interesting tool for teachers,
about 57.1% of the respondents agree to that. About 59.4% of the teachers don't have
experience in LEGO MINDSTORMS this is expected as LEGO MINDSTORMS is a
new tool that they have not used before.

For programming should learning in the primary stage, about 67.9 think it is an
important subject and take into consideration. Almost 52% think a LEGO
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MINDSTORMS agree is a good tool for programming learning, but high percentage
about 43% they have a doubt about this tool perhaps because of the difficulties that
we will mention later. About 48% prefer to study programming as an elective subject.
With regards to the best method for children to learn programming about 68.4% of the
respondents accept using some graphical applications and games (such as Scratch).
About 76.4% of respondents prefer that children study programming in grade 4th to
6th.

In Table 3 shows difficulties in using LEGO MINDSTORMS in primary schools.
As shown, high percentage about 75% of the respondents think that the labs are not
available, about 64% think lack of experience of teachers, about 45% of the respond-
ents see children cannot learn programming in this early stage and almost 43% think
high price of robot.

Table 3. Difficulties in using LEGO MINDSTORMS in primary schools

Difficulty No. of responses
Labs are not available 75.5
Lack of experience of teachers 64.6
High price of robot 43.9
Children cannot learn programming in this early stage 45

5 Conclusion and future work

This paper conducted a survey for opinions about using LEGO MINDSTORMS
for programming teaching in primary school and the difficulties in applying this idea
around 200 participated to the survey. The results of the survey showed that people in
the educational sector in Saudi Arabia do agree with the introduction of LEGO
MINDSTORMS for teaching programming in primary schools. However, they have
few difficulties such as labs are not available, lack of experience of teachers, the high
price of robots and children, cannot learn programming in this early stage. More stud-
ies are needed to explore the perspectives of teachers and students in using LEGO
MINDSTORMS as a tool for programming teaching in Saudi primary schools.

There are several aspects that can be improved in order to make future research on
this topic more accurate and more meaningful. In the future it is planned to conduct
real experiments on primary students using LEGO MINDSTORMS and Scratch.
Students do several tasks on each of them and use programming to solve several
tasks. And then we observe the student’s interaction for each one of them and com-
pare which one will impress the students more and achieve the highest response.
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