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EELLCICICREN T o) JEEETER Increasing development of technology has led to appearance of
machines calls robots which have influenced different dimensions of human life. Robotics is one

of the newest technologies in today’s world that has a great role in industry today and is gradually
expanding throughout human life. Robotics is a new tool that can meet many human needs and
influence the attitudes and thoughts of people, especially adolescents, and influence their
behavior, because adolescents are interested in gaining new experiences and technology, due to
new inventions such as robotics, this need is met. Students feel more comfortable with
technology and robotics, because this technology quenches their curiosity. The world of robotics
is a combination of electronics, mechanics, software and hardware that is constantly evolving. In
other words, a robot is an electromechanical device or intelligent software to replace humans,
with the aim of performing various tasks. A machine that can be programmed to execute various
commands or perform a series of special tasks, especially those that are beyond the natural
capabilities of men. Robotics, due to its interdisciplinary nature, has an attractive approach to
education, because it requires expertise in the fields of mathematics and aesthetics, while
mathematics strengthens problem-solving thinking and aesthetics strengthens creative thinking.
Therefore, it can be said that robotics is effective on students' problem-solving and creative
thinking. This study aims to evaluate the effect of robotic education on problem-solving of junior-
high school students in physics.

This is a semi-experimental and causal-comparative study. The statistical population
includes all schools participating in the robotics training program in Tehran. Using cluster
sampling, from 5 districts of Tehran, one district was chosen, and then randomly from its schools,
6 schools with 173 students were selected and 120 students were randomly selected among
them. Research tools included a researcher-made questionnaire of problem-solving
measurement and an educational package of robotic structures in physics. Its validity was
confirmed by content validity method by robotics experts and testers and its reliability was
achieved 0.95 using Cronbach's alpha. For data analysis, SPSS software was used in two levels of
descriptive statistics (indexes of centrality and frequency) and deductive statistics (independent
t-test, variance analysis and covariance analysis).

The findings show there is a significant relationship between educational robotic and

problem-solving skills, and also, there is no significant relationship between the effect of robotic
education on the level of problem-solving skills among girls and boys students.
Robotic education has a significant effect on problem solving skills of high school
students. The present study, like any other research, has certain limitations such as using only
one research instrument, i.e. questionnaire and not using other instruments and geographical
and curricular limitations and training costs and robot construction, and need for advanced
workshop equipment. There was a lack of original and standard software. Therefore, it is
suggested that the present study be conducted in other geographical areas and in other courses
and in places with advanced engineering facilities to increase the probability of generalizations.
Based on the findings of this study, it is suggested that arrangements be made to investigate the
effect of robotics on students' motivation and learning, and to provide accurate information to
provide solutions for the correct use of robotics training. In addition, it is suggested that robotics
training methods in other countries be considered to promote the effectiveness of robotics
training on students.
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Table 1: Procedures of teaching rescuer robot and electricity subject in physics course

Teaching subject in Media and teaching

Performance

. ** Robot Interaction Training in
Teaching method

physics tools Physics Lesson
Understanding the relief robot -
. . . Capacitor - Interface Closing the circuit and calculating recalling past experiences and
First session Capacitor

cord - Multi-meter

. Electric Discharge - Smart range —
Second session

Capacitor Energy animation

. Wire - Battery -

. . Electric current - Ohm . .
Third session | Resistance - Amplifier —
aw

Voltmeters

The effect of

Wire - Battery -
temperature on

Fourth session K Resistance - Amplifier -
resistance and
K . Voltmeters - Lamp
breaking of resistors

Magnet - Magnetic

Fifth meeting field
el

Magnet - Paper -

The magnetic field of

Six session the right wire and the Magnet crash

wire and the swing

. Magnetic material Use the animations
Seventh session

properties available on the site

X Slides and photos of
. i Paramagnetic .
Eighth session i molecular and atomic
materials - .
materials

the capacity familiarity with the physical

components of the relief robot

Teaching mechanical parts of a
Multi-meter capacitor rescue robot engine and gearbox

and servo motors

Using the animation, we see an Making the first part (making the

electric shock circuit) a rescue robot

Closing the resistance and Complete the mechanics and main

calculating the resistance of the circuit of the robot- Training of

object. Analog to Digital Converters

Perform the test on the circuit Build a relief robot sensor sensor

By doing the experiment, we

observe a magnetic field by Rescuer robot test
experiment

Use the animations on the site

Finalizing a Rescue Robot-
and explain them when teaching. &

o Increasing the performance of the
Description of photos
rescue robot
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Table 2: Descriptive statistics of students

Students' sociological status Abundance Frequency
I Sex Boy I 60 I 50 I
Girl 60 50
Grade Seventh 41 16.34
Eighth a1 16.34
ninth 38 68.31

Sl ils alis Jor sl los 5 Sy Gispel il eSiloo (saglin ¥ Jsoz

Table 3: Comparison of the effect of robotic training on students' problem solving skill

Statistical Loon Test o
o Standard Degrees of Significance
Significance Number Average . Amount t
F deviation freedom level
Index group level
Robotic training 60 5.39 0.11
i - 29.26 0.00 47.58 75.34 0.00
Robotic training
60 3.30 0.31

has not been seen

SISy G le (Ko adghe o) sl S G903l @S F Jgo
Table 4: Box test results to examine the hypothesis of homogeneity of the dispersion matrix

Statistical index Box statistics F statistics Degree of freedom 1 Degree of freedom 2 Significance level

Groups 99.70 1.72 6 1009 0.08

Syl ey S 50 Slied (gl (6 it aiz uilly Jelow oMl B Jgaz

Table 5: Multivariate analysis of variance data for scores in research groups

Amount of Degree Degree o
Source of change . F value X Significance level
test statistic Freedom of Error Free assumption
I Group Pilarity effect I 0.95 I 800.9 I 3 I 116 l 0.00 I
effect
Lambda-villex 0.046 800.9 3 116 0.00
Hutchling effect 20.701 800.9 3 116 0.00
The biggest root is on 20.71 800.9 3 116 0.00
U735 g lalel sloeg ) 30 (s yeiie Wiz (uilylsS Jolows o Jazr
Table 6: Multivariate analysis of covariance in test and control groups
Sum of Degrees of .
Source Average squares F Level meaningful
squares freedom
Between Feeling adequate in solving 132.16 1 132.16 964.43 0.00
groups issues
Personal control over 110.20 1 110.20 479.69 0.00
emotions in behaviors
Avoidance tendency styles 153.28 1 153.28 1865 0.00
Feeling adequate in solving 16.17 118 0.13
Within the issues
groups Personal control over 27.11 118 0.23
emotions in behaviors
Avoidance tendency styles 9.69 118 0.08
Total Personal control over 2341.94 120
emotions in behaviors
Avoidance tendency styles 2499.65 120
Feeling adequate in solving 2418.48 120

issues
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Table 7: Modified averages table of research groups

Difference

The standard

The significance

Variable Bottom limit Upper line
averages error level
Feeling adequate Robotic training 2.09 0.06 0.000 1.96 -2.23
in solving issues seen
Robotic training -2.09 0.06 0.000 -2.23 -1.96
not seen
Personal control Robotic training 191 0.08 0.000 1.74 2.09
over emotions in seen
behaviors Robotic training -1.91 0.08 0.000 -2.9 -1.74
not seen
Avoidance Robotic training 2.26 0.05 0.000 2.15 2.36
Tendency Styles seen
Robotic training 2.26- 0.05 0.000 -2.36 2.15
not seen
o 3 55 el 2l Altne Jo sl lon 2 Sl ijael il nSilos nalin A Jgaz
Table 8: Comparison of the average effect of robotics training on problem-solving skills of male and female students
Statistical Loon Test
Number Average Staltwd?rd Amount ¢ Degrees of Significance
F Significance level deviation freedom level
Index group
Girl 0.14 0.70 30 5.26 0.12 1.87 58 0.066
Boy 30 5.42 0.11
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