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EXTENDED ABSTRACT

Introduction: Today, energy is considered as one of the determinant factors. However, its
excessive use threatens the health and stability of the economy, the environment and even national
security. Energy literacy includes knowing energy sources, optimal energy consumption, reducing
energy wastage, using clean technologies and producing solar and wind energy. Researches have
shown that people have misconceptions about energy, and for young students these perceptions
may persist into adulthood. The purpose of this research is to evaluate the knowledge and
perception of students regarding this issue. The question that this research aims to answer is what
kind of knowledge, attitude and behavior, as well as misconceptions do have regarding energy
and how we can use "conceptual logic map" model to show the sources of misconceptions as a
diagnostic and analytical tool for educational purposes.

Material and Methods: In this research, energy literacy scales with main components, sub-
components and indicators were developed based on literature and focus groups. Energy literacy
scales included three components "Energy Knowledge", "Energy and Life" and "Responsibility
and Action", seven corresponding sub-components and 18 indicators. Then, a questionnaire was
prepared following a relatively comprehensive method. This questionnaire with questions
categorized as "knowledge" and "attitude and action" was distributed among 100 sixth grade
elementary school students in Kermanshah city. Then the students' energy literacy has been
analyzed to find the scores in the categories of "knowledge, attitude and behavior", along with the
correlation between them. Finally, the selected people were interviewed to find out why and how
they hold these misconceptions. The framework and processes of this study include "Development
of Energy Literacy Scale", "Designing Survey Questionnaire and Analyzing Results" and
"Identifying and Showing Misconceptions”. In addition, the collected data were also analyzed
using independent samples t-test and one-way analysis of variance to understand the correlation
between components and background variables.

Results and Discussion: The results show that students did not perform well in "Energy
Knowledge" so that out of 19 questions, 7 questions were answered correctly by more than 60%
of students, while 6 questions were answered less than 40% of the answers are correct. In
general, students were more familiar with subjects taught in school, such as knowledge and
climate change and energy infrastructure. However, they did not know much about deep
scientific issues such as the principles of the greenhouse effect and nuclear energy production,
as well as the general energy situation in Iran and the world. It was found that male students
scored significantly better than female students (p>0.01) in energy knowledge. Parents'
educational level and parents' occupation were also variables with significant differences
among the groups. It can be said that students have an active attitude towards energy. The
students thought that the scarcity of fossil fuels may have significant effects on the economy
and human life. More than 60% of students are in favor of replacing fossil energy. In general,
the students had a positive attitude about the development of renewable energy sources.
Conclusion: Through the analysis of the problem-oriented misconceptions and the analysis of the
misconceptions of the participants, it was found that misconceptions usually exist among the
majority of students, which require remedial measures. Therapeutic strategies to reconcile people's
misconceptions with real scientific concepts include strengthening basic education and system
education and critical thinking and scientific approaches. The importance of "educating the
trainers" with knowledge and tact needs to be emphasized, as the interviewed students repeatedly
mentioned that some misconceptions were taught by their schoolteachers. In addition, to prevent
false information or "fake science", the quality of the media should be improved.
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Table 1- Survey questions and related semi-structured interview questions
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photosynthesis.
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warming will immediately decrease
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Do you know the definition of weather?
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What do you think is the importance of the sun for the
earth?
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Can you explain what makes land ramen hot?
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Name the two gases that warm the earth.
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Have you ever heard of "fossil fuels"?
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Table 2. The percentage of students who choose "Energy Information Source" options
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Ot 80.5 19.5
TV
il sladses 29.8 70.2
Virtual networks
U s
ey, ol 38.7 61.3
Newspaper /Magazin
S b 4.6 95.4

Other sources
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Table 3. Six questions with the least correct answers by students in the "Knowledge'" category

o Jlgus S st
’ The percentage of
Questions correct answers
Wgds 0 030l € pliard 5 (S5 Olg ggazme ;0 anb 55 5 Cdi (S U5 16.7%

Coal, oil and natural gas are collectively called "petroleum and chemical materials

el TF (Y LIYD () 1)+ (V)10 (V) d (05 o ys (65,51 aulin Lawgs ool aulsi (350 s

26.2%
The share of electricity produced by solar energy sources is closest to (1) 5%, (2) 10%, (3) 35%, or (4) 60%. ’
5 oy ol e o3l (1 Wlg oo a5 el YU Led b (6315 (Y58 y3le , o 0,53 > ) 27 6%
. (V]

LPG stored in steel tanks is a high-pressure gas that can be released for customer use
g e o 43b i (gl 9iS g A Canl Sb Ed g oo Sl oad 4l slais g 33.79%

Fuels made from alcohol are a type of clean fuel that is recommended by developed countries.
Sobion S b S laas 535 34.8%
Nuclear energy is produced in Bushehr city.
S35 () by el (1) g, (7) 60gmms sl yol(1) s s o0as 00iiS s 115 sla 58 51 Sy plos

Which of the following countries is not a major producer of 0il? (1) Saudi Arabia (2) Russia (3) Germany or (4) 40%

Mexico.
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Table 4. Selected questions and distribution of points in the "Attitude" category

B &dlgo &3g0 Sol
$3lgo &lgo =2 ey s
Very Agree  Neutral Not Not agree
agree agree at all
et 5 B LT o 10051 dnwgs 4 5Ls pidyauass (65, &l
Renewable energy sources need to be developed, although they are 272 312 317 6.5 18
relatively expensive.
Srae (i Sed igsbaill ab) Sl 3 ) 5l i I Al 32 sl
b gl s gle 20.8 18.3 44.6 11.4 438
In order to attract more investment from abroad and facilitate economic
growth, the price of gasoline consumed by industries should not increase.
el i sl o590 CSb 13 S9eS JSie S sl 0l 2 e oS o0 S
I think the best way to solve the problem of electricity shortage is to build 1.1 26.1 41.4 14.9 8.4
more power plants.
RS u““’ls L53)"| PR d‘é)‘” t5‘)'~’ l) @‘J“" 988 )l oolil f}‘él} o 37.2 232 240 4.1 2.1
I am willing to reduce the use of air conditioning to save energy.
5 Jo hilos 5l alsn 5 o Sl boj)les 5 )8 el (20l (sl o0l (00
o el g 442 31 19.8 46 0.4
I am willing to use public transportation to reduce carbon emissions and
fight climate change.
5 o2 ]y 52 et e ) AL slag L oS e o 209 30.7 374 72 3.8
I'am willing to put up with the inconvenience of saving energy.
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Table 5- Correlation between components of energy literacy scales

s &3 Gt
Element

Energy knowledge

G590t pludl g o ghunno
Citizenship responsibility
and action

S 9655
Energy and life

&3 Gl _
Energy knowledge
S35 655 0.171
Energy and life 0.0
Sg e pladl 5 Eodgtane 0204

Citizenship responsibility and action

0.171 -0.036
0.0 0.204
) 0.166
0.0
0.166
0.0
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Table 6- Distribution of responses to relevant survey questions from 10 interviewed students
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Jlg Interview question eSSl 03,5 JS 0503 (SSlne
Question Mean Group average score
1 2 3 4 5 6 7 8 9 10
4 1 1 1 0 0 1 1 0 1 1 0.700 0.603
10 1 1 1 0 1 1 0 1 0 1 0.700 0.569
13 1 1 0 1 1 1 0 1 0 1 0.700 0.695
11 0 0 o o0 1 0 o0 1 0 0 0.200 0.329
12 1 1 o 1 0 0 0 1 1 1 0.600 0.774
5 0 0 o o0 1 1 0 0 O 1 0.300 0.168
6 0 1 1 1 0 1 1 0 O 1 0.600 0.636
16 1 1 o 1 0 o0 1 1 1 0 0.600 0.348
14 1 1 1 0 1 1 0 1 0 1 0.700 0.643
2 0 1 1 0 0 1 0 0 O 1 0.400 0.262
19 0 1 1 0 0 0 0 0 1 1 0.400 0.337
3 0 1 0o 0 0 0 o0 1 1 0 0.300 0.570
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Table 7- Two survey questions and percentages of wrong answers

bl b bl wuoys
Questions The percentage of
wrong answers
9950 8258 ey 59 SISy Hsb 4 sl ye3 LG (55 39.6/
The energy of solar radiation is evenly distributed on the earth
Sl 2oy iy 5551 0oy s 50 52 5 2T Sl (ol 45 e (558 B
The main driving force of weather systems on the earth's surface is geothermal energy o
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Fig. 1- Logic map of misconceptions related to "Earth's atmosphere is driven by solar energy"
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Fig. 2- Conceptual logic map of energy misconceptions
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Table 8- Potential treatment strategies for different patterns of misconceptions

bl g 55
Misconceptions pattern

JSiten]  GaslS

problem

o5l o y3 (51a s 31 !
Potential remediation strategies

S35ed Dylad pas
Lack of intuitive judgment

Slalecsl 5 o6 a5T
Awareness of mistakes

4,55 5 50,5 ol o

misleading from experience

Lle Y
wrong teaching

pas go5pel Dslad bl jpad (555
ol oSy, 51 Lol clalosl a8
o> ahate alallis ;05 5l o )5
alale
Misconceptions pattern, intuitive
judgment, lack of awareness,
mistakes due to experience,

misleading from teaching, logical
fallacy, slang error

sl ilaie gllas
Common logical fallacy

(s S pacl
Lack of systemic thinking
ool S o laam
Lack of critical thinking
ole oo o5, L o Lt Tlim
Being unfamiliar with scientific approaches
390l s s (o pacm
Lack of access to educational materials
oS S50k sleo jglivom
Low learning gains

wolasl S5 pacm
Lack of critical thinking
il g oye)s, S 0 hale wledlbim
Misinformation in daily life and media

slo b oo GolS jo ol ledloim
el e
Incorrect information in textbooks or other
educational materials
Oty @8l 5 b (25T pocm
Lack of knowledge or misunderstanding of
trainers

sibite B30l pacm
Lack of logical training
o S pacll
Lack of systemic thinking
wolasl S5 pacm
Lack of critical thinking

e g b 4 Comlus pacm
Insensitivity to language and text
Gl s b ojeel dlge 5l e yob Sledlbolm
j9el
False information about educational
materials or activities

GOl i 5 ot S e lm
Teaching systemic thinking and critical thinking
ole 3,8kos 5 oo o, cosiim

Strengthening scientific approaches and performance
& ailes, olgus L5 m
Promotion of media literacy
A Wyl (i (s 5 (901 Slgom
Provide more educational materials and access
oads 2ol Lijael slag ! uim
Modified educational strategies
ol S5 bjselm
Teaching critical thinking
lasls) Slg 5 ple g M
Promotion of science and media literacy
e s |y 6;5°lﬁ Bg;‘-\j)' PRV |
Change the living and learning environment

= sols C’)‘Lal L pevey] |
Changing or modifying textbooks
955 Bl e kS L) (oBj90] Slsem
Choose educational materials with better quality
Oleye S5l
Training of teachers

silia el
Logical education
oLl K85 5 catuns ;SE 550 M
Teaching systemic and critical thinking

RAES TSV IS g WEST |

Comparative analysis of terms
0 ol g ceaS L, Lhjee] Slge m
Choose educational materials with better quality
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