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a b s t r a c t

This study aims to measure the level of university students' knowledge regarding renewable energy
including technical, economical and policy aspects. Thus, a questionnaire is developed and distributed to
students from all faculties of An-Najah National University. The results show that there is no significant
difference in students' knowledge of renewable energy considering gender, educational level of study,
and parental education level. Meanwhile, faculty choice and high school specialization have a strong
correlation with the level of knowledge as compared to other demographic variables. In specific, students
who come from vocational schools are usually more aware of renewable energy than other university
students. In addition to that, this study shows that 45.6% of the students thought that Palestine has high
wind potential while more than 40% of the participants believe that Palestine has a very high potential of
solar energy. However, only 22.8% of the students think that Palestine is making use of this potential as
one of the renewable energy sources. In contrast, 71.3% of the respondents believe that the investment in
RE projects is successful, and 70.4% of students confirmed using solar energy for water heating. As a
result, students' awareness and knowledge about renewable energy are found limited.

© 2019 Elsevier Ltd. All rights reserved.
1. Introduction

The failure of renewable energy implementation in any country
is connected to low public awareness, policy failures, and market
characterization. Thus, measuring the public awareness of renew-
able energy is important. As a matter of fact, the public may have
many behavioral barriers for renewable energy. Behavioral barriers
for renewable energy can be defined as negative decisions of the
end-user. Better awareness of renewable energy leads to positive
attitude toward this technology. Meanwhile, the lack of non-
technical information about this technology causes some negative
attitude of the end-user.

Based on that, researchers from different parts of the world
discussed the importance of energy and renewable energy (RE)
education level of awareness at all teaching levels starting from
schools reaching up to universities. At school level, many re-
searches explore students awareness towards RE [1,21], attitudes
[4] and opinions [9]. Çelikler and Aksan [8] have developed a scale
to assess attitudes towards RE for school students. In the
khatib@najah.edu (T. Khatib),
meanwhile, Kacan [11] has discussed RE awareness in vocational-
technical educational system. Zyadin et al. [10] has discussed sec-
ondary school teachers' knowledge, perceptions, and attitudes to-
ward RE. Moreover Khambalkar et al. [24] has made an assessment
of public awareness towards RE. On the other side, a lot of studies
discuss the awareness level of university students [3,6] so as to find
out the relation between demographics and level of knowledge
[2,5]. Meanwhile, other researches discussed socioeconomic and
demographic factors that influence the public awareness of RE
sources [7]. Besides, Kardooni et al. [20] has investigated the factors
that influence RE technology acceptance and attempted to show
the impact of cost and knowledge on the perceived ease of use and
perceived usefulness of RE technology. Moreover, Yazdanpanah
et al. [13] have examined factors influencing the intention of en-
gineering students to use RE. R. Rezaei and M. Ghofranfarid [22]
have tested a model for the intention of using RE sources at rural
households in Iran. Similarly, Hosseini et al. [23] have presented a
model for social acceptance of RE in developing countries.

Additional studies at the university level can be found for many
countries. Cecily et al. [15] have determined students' awareness,
attitude and expected benefit of photovoltaic systems. Similarly,
Karabulut et al. [19] have conducted an investigation on RE edu-
cation at the university level in Turkey. Hassan and Ismail [17] have
discussed the infusion of environmental education in chemistry
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teaching and student awareness. Other studies also talked about
the environmental awareness [18], RE awareness and opinions of
university students [25], global warming awareness [16], public
opinion on RE technologies and climate change [26]. In addition to
that, there are some studies that give focus on teachers at univer-
sities and schools whereas Guven et al. [29] have discussed RE
awareness of pre-service teachers. Meanwhile, Çelikler [12] deter-
mined the awareness of pre-service science teachers. Ocetkiewicz
et al. [14] have examined how teachers of lower secondary schools
comprehend education for sustainable development. Li et al. [27]
discussed the role of local private participation in China's transition
to domestically available RE technologies [27]. Another study
reviewed the significant importance of the civil society stake-
holders in promoting RE and provided an overview of the concepts
that lead to the development of a conceptual model based on the
theory of Reasoned Action (TRA) [28]. Keramitsoglou in Ref. [30]
has focused on adolescents' knowledge, perceptions and attitudes
towards RE Sources in order to detect their particular educational
needs [30]. Moreover, in Ref. [31] the altitude of Qatar university
students has been measured towards climate, renewable energy
and energy efficiency which made an important baseline knowl-
edge about student's attitude and awareness of RE. Preservice
teachers who also can be university students have been considered
for such a research in Ref. [33], whereas recommendations for
curriculum development were given based on their awareness
about the topic. On the hand, updated research on student
awareness has been provided in Ref. [34], whereas the awareness
was found to be different from other previous studies. This shows
the importance of having different successive researches with this
regard.

In view of the studies mentioned earlier, it is very important to
measure the awareness of the youth either at schools or univer-
sities toward RE. This helps in spreading technology and assures the
social acceptance which will support the development of this
sector. However, in Palestine there is no enough information
regarding student awareness of RE. Moreover, by looking at the
refereed literature, there are no research articles that show any
relevant activity with these regards. Thus, this research aims to
measure students' awareness and attitude toward RE utilization,
laws, investment, benefits, source of information. To do so, a
questionnaire was developed and distributed to students at An-
Najah National University in Palestine. After that, the obtained re-
sults were tested by using t-test, ANOVA test, chi-square, Post hoc
comparisons, Tukey HSD test, descriptive statistics and frequencies.
It is worth to mention that this is the first study in Palestine that
tests university students' knowledge and attitudes towards RE.
Moreover, the level of RE awareness among the university students
who are in their first year maybe represents the level of knowledge
that they have gained through their school education as well as the
Palestinian society knowledgewith this regards. The significance of
this paper is that it is the first paper that includes information
regarding student's awareness and knowledge of renewable energy
in Palestine. Moreover, it makes baseline information for thosewho
would like to investigate the awareness with this regards later. In
addition, the information presented in this paper can be used for
curriculum and off curriculum development, energy policy making
and other promoting activities regarding renewable energy. After
all, measuring the awareness level of Palestinian youth is very
important in line with the future of energy generation in Palestine
and the Palestinian energy policy. Currently, there is high de-
pendency on energy exported from Israel in Palestine. In the
meanwhile, there are a lot of plans to utilize RE as an alternative
energy source. Therefore, there is a dire need to measure the
awareness of RE of the youth in Palestine (18e23 years old) who
will be the next leading generation with this regards.
This paper is consisted of four sections including an introduction
that shows the importance of measuring students' awareness and
knowledge based on former researches. In the second section the
development of the questionnaire based on previous research is
illustrated considering research questions, questionnaire size,
measuring scale, and data analysis plan. Then sections three and
four show the results of this study as well as the study conclusion
respectively.

2. Research method and data

In general, most of the aforementioned studies utilized ques-
tionnaires as a research method to reach the target. These ques-
tionnaires were developed based on research questions that should
be measured by specific points. Different number of questions have
been used in literature such 10 points [15], 14 points [2,3,5], 15
points [25], 18 points [17], 19 points [10], 24 points [20,22], 25
points [21], 26 points [9,13], 30 points [16], 37 points [4], 39 points
[11,12,29], 48 points [8], 50 points [6].

Adapted research questions usually aim at determining whether
the participants are aware of RE sources
[1e6,8,10e12,14,21,24,25,29,30], energy management and energy
situation [2] or whether they have a positive attitude towards RE or
not [4,10,15,17,18,22,24,28,30]. A lot of research questions talk about
whether the students are aware of RE technologies and applications
[2,5,6], whether they are aware of energy education and its
importance [2,3,5,10,11,30], questions also measure the teachers'
requirements to enhance RE education in classrooms [10], and
check whether the respondents are aware of the role of RE policies
in public perception and awareness [6,20,24,26], and whether they
are aware of the environment [6,17,18,25], as well as the environ-
mental education [17] andwhether the students are aware of global
warming and climate change [16,30].

The majority of the studies that are discussed in the introduc-
tion section have used five-point Likert-type scale to achieve the
desired goals, which is graded as (Strongly Agree, Agree, Unde-
cided, Disagree, and Strongly Disagree) [1e10,20e22,26]. However
there are many other researches that used different scales, for
example: “I totally agree, I agree, I am undecided, I don't agree and I
disagree” [11,12], “never, very low, low, moderate, high, very high”
[13], “not applicable, in small extent, in medium extent, to a large
degree, in great extent” [14], “totally agree, agree, important and
very important” [30], “very important, important, neutral, not
important, no idea” [25], “completely agree, agree, indecisive, don't
agree and 1-don't agree at all” [29], “not at all, very low, low, me-
dium, high and very high” [22,24] and “True/false and multiple
choice questions” [10,16,19].

In order to analyze the developed questionnaire perfectly, a
study of former data analysis plans was conducted. In general, re-
searchers have used and applied many statistical tests to the
questionnaire in order to be able to interpret its outcomes in a
proper way such as Descriptive Statistics
[1,2,7,9,14,15,18,19,23e25,27,30], Frequencies [1,4,17,21], Cross
Tabulation [1,10,27], Chi-square [1,2,7,10,16,22,27,30], Mann-
Whitney [1,10], ANOVA [2e6,11,12,15,18,21,30], Post Hoc [2], T-test
[3,5,6,11,12,15,17,18,30], Percentages [4,16,17,21], Tukey HSD test
[4,12,18,30], Confirmatory factor analysis [8,20], Structural Equation
Modeling [13,26], Standard Deviation [16,17] and One-Way MAN-
OVA [21,29].

Based on the information collected and summarized before, the
proposed questionnaire is developed and analyzed. The proposed
questionnaire consists of two parts. In the first part, general infor-
mation such as student department, year of study, demographic
and personal information about the students (gender, and place of
residence, education of parents etc.) are obtained. Meanwhile, the
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second part consists of specialized questions to examine students'
level of knowledge regarding to RE in Palestine. The first part
contains nine items while the second part contains fourteen items.
A statistical analysis plan that contains statistical tests namely Chi-
square test, T-test, ANOVA test, Post hoc test and Tukey HSD test is
applied. Table 1 shows the questions of the second part of the
questionnaire. The main research questions addressed by this
questionnaire are as follows

� Are students of An-Najah National University aware of RE po-
tential and its utilization in Palestine?

� Are students of An-Najah National University aware of RE laws
and acts in Palestine?

� Do the students of An-Najah National University have positive
attitudes toward RE investment and jobs in Palestine?

The developed questionnaire was distributed to determine
Palestinian university students' levels of awareness and knowledge
about RE. At the beginning, this questionnaire was tested and
verified on a preliminary sample of randomly selected students of
An-Najah National University as a pilot test. After that, the ques-
tionnaire was given to a representative sample considering a spe-
cific level of confidence and error. The representative sample size
adopted in the second phase was calculated based on Morgan
Tables [34].

The data were collected from undergraduate and postgraduate
students. However, two departments were excluded from this
study, which were the “Energy and Environmental Engineering
Department” and the “Electrical Engineering Department”, because
they are very knowledgeable and familiar with the content of the
questionnaire due to the nature of the specialization.

The questionnaire used a five point Likert-type scale format, all
items in the second part were thus graded as (1-strongly disagree,
2-disagree, 3-undecided, 4-agree, 5-strongly agree) to evaluate
students' responses by considering previous studies in similar
areas.

The collected data were tabulated, checked and evaluated, then
converted to values (numbers). SPSS 0.19 program was used in the
statistical analysis. To reveal the relationships among the ques-
tionnaire results, Descriptive Statistics, T-test, ANOVA test, Chi-
square test and Tukey HSD test were used. The T-test is an
analytical method that compares the averages of two groups and
determines whether the difference is statistically significant or not.
If there are more than two groups that are being compared, ANOVA
is used to analyze how the independent variables interact and what
effect these interactions have on the dependent variable. Tukey's
test has been conducted to reveal the faculty that is the source of
Table 1
Developed questionnaire points.

Point Questions

1 Palestine has high wind speed and p
2 Palestine is at the top of world ranki
3 I think that Palestine is using its exis
4 Palestine is capable of using wind en
5 Solar energy, which is one of the RE
6 If I have the opportunity to invest in
7 I have information about the RE Law
8 The information that must be gained
9 The information that must be gained
10 The information that I have about RE
11 I had the opportunity to see some RE
12 Palestine uses solar energy mostly to
13 I believe that the employment of RE
14 I think investment in energy projects
variation. Finally Chi-square test is applied as it is one of the
important nonparametric tests that is used to compare more than
two variables for a randomly selected data and to check whether
the variables are independent of each other or not.

3. Results and discussion

In this research a pilot test using the developed questionnaire is
conducted by distributing the questionnaire to 25 randomly
selected students. The reliability of the questionnaire is tested using
Cronbach's Alpha test. According to the analysis, the Cronbach
Alpha value is 0.729 which shows an acceptable reliability level of
the questionnaire [8]. Based on this, in the second phase, the
questionnaire was distributed to 570 randomly selected students
from ten faculties of An-Najah National University (Engineering,
sciences, Medicine, Law, Arts, Sport, Economics, Sharia (Religious
Studies), Literatures, Education and Human Sciences).

In this research the questionnaire was designed and tested and
then given to the students in order to determine their levels of
knowledge and awareness regarding the existing RE potential in
Palestine, RE utilization, laws of RE in Palestine, investment in RE
projects, its benefits, source of information (School, University or
Others) and the utilization of RE.

In general, 40.2% of the sample aremales and the rest (59.8%) are
females as shown in Fig. 1. This distribution fits with the de-
mographic nature of the students of An-Najah National University.
In Palestine the proportion of females attending universities is
higher than males. Fig. 2 shows the distribution of the sample on
university students according to faculty. The percentages of par-
ticipants from all faculties in the sample are close to each other. The
highest goes for the faculty of engineering (12.46%) and the faculty
of economics (12.11%). Meanwhile, the lowest goes for the Faculty
of Arts (8.42%) and Sport (8.07%). In addition, from Fig. 3 it can be
otential.
ngs with respect to solar energy wealth, in terms of solar energy.
ting potential of solar energy as one of the RE sources, fully.
ergy as one of the RE.
sources, is widely used in Palestine.
RE projects, I am willing to invest in it.
enforced in 2013.
about RE is being sufficiently given at our schools.
about RE is being sufficiently given at our faculty.
has been obtained from other sources.
projects in my local environment.
heat water.
in Palestine will enrich the industrial sector.
is a successful investment.

Fig. 1. The distribution of university students according to gender.
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Fig. 4. The distribution of university students according to place of residence.

Table 2
Student's responses to the questions asked to determine their levels of awareness
about RE.

Item Percent

1 2 3 4 5

strongly disagree disagree undecided Agree strongly agree

1 6% 15.4% 33.0% 37.4% 8.2%
2 3.1% 23.9% 26.8% 30.2% 10%
3 23% 34.9% 19.3% 16.0% 6.8%
4 11.2% 23.9% 27.7% 29.5% 8.1%
5 12.1% 30.5% 27.0% 23.7% 6.7%
6 6.3% 15.3% 18.1% 35.4% 24.9%
7 22.5% 23.6% 26.1% 11.8% 7.0%
8 7.7% 12.6% 15.6% 45.1% 18.9%
9 24.0% 30.0% 17.4% 20.4% 8.2%
10 10.9% 19.8% 26.7% 23.1% 10.5%
11 14.6% 27.7% 23.3% 25.6% 8.8%
12 5.4% 9.5% 14.7% 40.9% 29.5%
13 4.2% 11.4% 16.3% 35.3% 32.8%
14 6.3% 7.9% 14.6% 30.2% 41.1%
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seen that the highest percentage is for students that are coming
from villages, followed by students coming from cities and then
refugee camps, but it can be observed that female students who are
coming from villages have higher knowledge than male students
(see Fig. 4).

The students' level of knowledge about RE in Palestine is
investigated through fourteen questions using five-point Likert
scale. Responses to these questions are reported in Table 2. Stu-
dents' responses to the questions are further subjected to the
ANOVA test, as summarized in Table 3, in order to investigate the
significance of gender, university level, faculty and father and
mother educational level on the level of knowledge for each
particular question. The overall level of knowledge about RE is also
tested and the final result clearly confirms a moderate level of
knowledge of students regarding RE.
The fourteen questions are further subjected to ANOVA test to

investigate the significance of gender, university level, and faculty
and education level for both mother and father on the level of
knowledge for each particular question. Table 3 shows that the
significance for university level is 14% (2 out of 14), while the sig-
nificance of gender comes next with 35.7% (5 out of 14). The sig-
nificance of faculty is found 64% (9 out of 14), while the significance
of educational level of parents is found to be 0%. The overall scale
for the fourteen questions indicates all previous factors were
insignificant. Such result supports that the level of knowledge
about RE in Palestine among students does vary due to different
parental education levels, gender and university level, but in most
of questions, it varies due to the faculty. Even though the overall
result is insignificant but this does not mean that it does not vary
for each particular question.

According to Table 2, An-Najah National University students are
knowledgeable about solar energy but less familiar with wind en-
ergy. The table shows that 34% of the students had the opportunity
to see some RE projects in their local environment, while 42.3% did
not have the opportunity to do this. This indicates the lack of RE
projects in Palestine. This is probably because these projects are
applied in specific areas, especially in remote areas and in some
remote governmental schools. Moreover, 64.6% of the students said
that the information obtained about RE came from the school,
while 33.6% said that it came from other sources. However, 28.6%
said it came from the university.

For RE potential questions, as illustrated in Fig. 5, it is clear that
most of the students 45.6% agreed that “Palestine has high wind
speed and potential” while 33% undecided and only 21.4% of the
students are not aware and disagree with that. On the other hand
more than 40% of the participants agreed that “Palestine is at the
top of world rankings with respect to solar energy wealth, in terms
of solar energy”, while 26.8% are undecided and only 27% disagree.
These findings indicate that students have low levels of awareness
of renewable energy potential. But in general their awareness about
solar energy is higher than wind energy. This is not surprising
becausewind energy projects are virtually nonexistent in Palestine.
For solar energy utilization questions, as illustrated in Fig. 6 only
22.8% of the students think that Palestine is using its existing po-
tential of solar energy as one of the RE sources, meanwhile 57.9% of
them disagree with that. Here we can see that their level of
awareness is low with this regards. On the other hand 30.4% of the
students think that solar energy, which is one of the RE sources, is



Table 3
ANOVA for students' corresponding to questions about energy in Palestine (p-values).

Sig.

Item Gender University level Faculty Edu. of mother Edu. of father

Q1 0.253 0.352 0.045 0.383 0.097
Q2 0.326 0.127 0.125 0.237 0.255
Q3 0.014 0.589 0.001 0.204 0.529
Q4 0.718 0.406 0.839 0.767 0.475
Q5 0.412 0.606 0.028 0.510 0.692
Q6 0.166 0.336 0.290 0.413 0.144
Q7 0.194 0.791 0.002 0.762 0.955
Q8 0.000 0.002 0.063 0.687 0.327
Q9 0.014 0.066 0.000 0.519 0.231
Q10 0.069 0.481 0.535 0.625 0.846
Q11 0.009 0.837 0.007 0.742 0.966
Q12 0.000 0.043 0.045 0.997 0.530
Q13 0.244 0.553 0.002 0.566 0.496
Q14 0.283 0.320 0.004 0.094 0.375
Overall 0.193 0.3935 0.1418 0.536 0.49414

0%
10%
20%
30%
40%

Wind

Solar

RE potential

Fig. 5. Student's responses to RE potential questions.

0%
10%
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30%
40%

Q3
Q5

Solar utilization

Fig. 6. Student's responses to solar utilization questions.
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widely used in Palestine, but 42.6% of them disagreed with that,
while the rest (27%) are undecided. Here it is also clear that their
awareness and knowledge about this aspect is limited.

For RE ability questions, as illustrated in Fig. 7, its obvious that
0%
10%
20%
30%

Ability to use RE

Q4

Fig. 7. Student's responses to ability to use RE questions.
29.5% of the students think that Palestine can use wind energy as
one of the RE sources fully, while 23.9% of them disagree with that,
and the rest (27.7%) of them are undecided. In this question student
answers were very close to each other, which means they have
uncertainity and they can not determine the correct answer. Maybe
this weakness in the knowledge regarding Palestine's ability to
exploit its resources is due to the fact that Palestine is an occupied
country and its ability to use its available resources depends on the
occupation authority permission. For investment in RE questions,
as illustrated in Fig. 8 it was seen that 60.3% of the students show
their willingness to invest in RE projects if they have the oppor-
tunity to do so. Additionally 71.3% of the respondents believe that
the investment in energy projects is successful. Moreover, 70.4% of
students confirm using solar energy mostly to heat water in
Palestine, as illustrated in Fig. 11. This confirms the fact that solar
water heaters are widely used by Palestinian families among the
country. This actually is supported by Ref. [1], where the current
market size of the solar water heater in Palestine is much better as
compared to other nearby oil-poor Arab countries (Jordan,
Palestine, Lebanon, and Syria). This may be due to the current se-
curity situation and the unreliable electricity supply from Israel [1].
Moreover, the utilization of this technology in Israel may be one of
the reasons that spread it in Palestine as well considering the
current political situation.

For benefits of RE questions, as illustrated in Fig. 9, it can be seen
that the majority of the students (68.1%) believe that the employ-
ment of RE in Palestine will benefit the society and enrich the in-
dustrial reality, while 15.6% of them do not think so. For source of
information questions, as illustrated in Fig. 10. It is seen that the
majority of the students (64%) said that the information that they
have about RE has been obtained during their school studies. On
0%
10%
20%
30%
40%
50%

Q6

Investment in RE

Fig. 8. Student's responses to investment in RE questions.
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Fig. 9. Student's responses to perceived benefits of use RE questions.
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Fig. 10. Student's responses to source of information questions.
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Fig. 12. Student's responses to RE Law questions.
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Fig. 13. Student's responses to see RE project questions.

Table 4
Students response to questions about renewable energy in Palestine.

Item Mean Std. Deviation
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the other hand, when the same question was asked in terms of the
university, 54% of the students denied that the information that
they had about RE has been obtained during their faculty, but only
28.6% thought so. Additionally 42.6% of the respondents think this
information has been obtained from other sources. This indicates
the weakness of the university's role in this field. So, it is necessary
to develop and promote RE education in the Palestinian
universities.

As for the RE lows questions, as illustrated in Fig. 12. It was seen
that only 18.8% of the students have information about the RE Law
which was enforced in 2013, while 26.1% are undecided and the
majority (46.1%) said that, they do not have information about RE
laws. This is because such information has not been sufficiently
disseminated via national and local media. For RE projects seeing
questions, as illustrated in Fig. 13, It is noted that only 34.4% of the
students had the opportunity to see some renewable energy pro-
jects in their local environment, While the majority 42.1% of them
did not see such projects and (23.3%) were undecided. This is due to
the fact that, most of the RE projects are implemented in the remote
areas next to the colonies, or in some governmental schools,
therefore it is normal that not all students can see them. This, in
turn, will have a significant impact on the students' awareness and
knowledge of renewable energy because it is necessary for the
student to be involved in some of these projects.

Table 4 shows students' response to questions about RE in
Palestine. From Table 4, the overall average score is 3.18 out of 5,
0.00%
20.00%
40.00%
60.00%

Uses of solar energy

Q12

Fig. 11. Student's responses to uses of solar energy questions.
which means students have moderate level of knowledge. In all
questions, the standard deviation is more than 1.00, which means
that there was a dispersion and lack of focus in answering the
questionnaire questions. This is due to the fact that students do not
care about filling out questionnaires in the right way, perhaps that's
because of their lack of faith and understanding of their
importance.

A meaningful difference between the male and female students'
replies to the questionnaire was found. To make a comparison be-
tween the replies of male and female students, T-test is used. The
results regarding gender yielded meaningful results for five items.
Table 5 presents these results. From the table, it can be seen that
there is a significant difference (p< 0.05) between the replies of
male and female students to the sentence: “I think that Palestine is
using its solar energy as one of the renewable energy sources, fully”.
Here, the awareness level of female students (2.53) is higher than
male students (2.42). Similar results are obtained for the questions
that are related to the use of solar energy. On the other hand, an
equal level of awareness between male and female students is
found regarding the consideration of investment in RE, also in
1 3.26 1.014
2 3.08 1.141
3 2.49 1.201
4 2.99 1.143
5 2.82 1.124
6 3.57 1.196
7 2.48 1.165
8 3.55 1.160
9 2.59 1.276
10 3.12 1.168
11 2.86 1.204
12 3.79 1.127
13 3.81 1.137
14 3.92 1.198
Overall 3.18



Table 5
t-test results according to sexuality.

Item Gender N Mean Std. Deviation Df T Sig.

Solar utilization(3) Male 229 2.42 1.287 568 �1.045- .014
Female 341 2.53 1.139 447.663 �1.020-

Source of information(8) Male 229 3.41 1.25 568 �1.076- 0.000
Female 341 3.64 1.08 437.29 �1.072-

Source of information(9) Male 229 2.71 1.34 568 1.907 .014
Female 341 2.50 1.219 454.865 1.87

See RE project(11) Male 229 2.98 1.29 568 1.87 .009
Female 341 2.79 1.13 444.1 1.82

Solar uses(12) Male 229 3.76 1.254 568 -.681- .000
Female 341 3.82 1.035 424.7 -.656-

Table 8
Students' RE knowledge: Results of chi-square test for gender, faculty, Education of
mother, Education of father and place of residence variables.

Item Gender Faculty Edu. of mother Edu. of father Place of residence

1 N.S N.S N.S N.S N.S
2 N.S .007 N.S N.S N.S
3 .003 .000 N.S N.S N.S
5 N.S .033 N.S N.S N.S
4 N.S N.S N.S N.S N.S
6 N.S N.S N.S N.S .011
14 N.S .000 N.S N.S N.S
7 .008 .008 N.S N.S N.S
11 .003 .002 N.S N.S N.S
12 .001 N.S N.S N.S N.S
13 N.S .047 .048 N.S N.S
8 .008 N.S N.S N.S N.S
9 .013 .000 N.S N.S N.S
10 N.S N.S N.S N.S N.S
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questions that test the awareness of solar and wind energy po-
tential. On the other hand, 58.2% of the female students and 47.6% of
the male students disagreed with the statement that says “suffi-
cient information about RE is being given at their faculty”. In the
meanwhile, 68.4% of the female and 57.6% of the male students
agreed that sufficient information about RE is being given at school.
This emphasizes the role of the school in providing students with
basic knowledge about renewable energy and the absence of the
role of the university in this field.

To determine the relation between the place of residence and
the level of income, Chi-square test was implemented. From
Table 6, the value of p was (0.000<0 .05) which means that the
result is statistically significant. This is to say that there is a sig-
nificant association between place of residence and the income,
whereas, the income is not independent from the place of resi-
dence. On the other hand, Cramer's V value (0.204) means that the
place of residence has a small to moderate effect on the income. The
results show that refugee camps have the highest percentage of
students who have low level of income (28%). While the level of
income for the majority of students who live in rural areas was
average (87.9%) and the highest percentage for high incomewas for
students from urban areas (11.7%).

Cramer's V value is used as well to measure the strength of the
relationships from the Chi-square test data, (0< Cramer's V
value< 1).

Table 7 shows the relation between the perceived benefits of
using RE and the willingness to invest in such projects. From the
table p¼ 0.000<0 .05 which means that it is statistically signifi-
cant. The finding revealed that there is a significant association
between perceived benefits of RE to enrich the industrial reality
and the willing to invest in RE projects. Here also Cramer's V
(value¼ 0.207) means that benefits have a small to moderate effect
on the willing to invest in RE projects.

Further analysis to the same variables is done using Chi-square
test. Table 8 represents the results of chi-square cross tabulation to
ascertain the significance of the above responses. Regarding the
Table 6
The relation between place of residence and the level of income.

Value asymp. sig.(2-sided)

Pearson Chi-Square 47.437a .000
Cramer's V 0.204 .000

Table 7
The relation between perceived benefits of using RE and willingness to invest.

value asymp. sig.(2-sided)

Pearson Chi-Square 97.776a .000
Cramer's V 0.207 .000
significance of gender, a statistically significant difference was
found for the use of solar energy to heat water, laws of RE and
Palestine's use of its existing potential of solar as one of the RE, fully.
Female respondents showed a slightly higher agree indices for
knowing about the RE low and using solar energy mostly to heat
water (item seven and item twelve) while male respondents
showed higher disagree for utilizing solar energy fully in Palestine.
This indicates that the level of consciousness among females is
higher than males. This confirms the previous results of the ANOVA
test. Additionally No place of residence-dependent significant dif-
ferences were found for most of the proposed statements, except
items six and ten, where the students of the urban areas are most
willing to invest in RE projects. As table (6 and 11) are analyzed it
can be deduced that, there is no significant difference between
students' awareness about RE and the education of parents. This
might be connected to the high number of children in Palestinian
families, whereas studies have shown that there is a relation be-
tween students' attitudes and number of members in the family.
This finding can be attributed to the fact that families with many
children fail to provide equal and favorable opportunities to all kids.
Regarding the significance of faculty, a statistically significance
difference was found for solar energy potential, solar utilization,
the use of solar energy to heat water, laws of RE and item fourteen
which is related to the view of renewable energy projects in the
vicinity.

In general, results indicate better knowledge for students
coming from urban areas than those who are coming from villages
or refugee camps. This is not surprising, given the better schooling
and access to information in urban areas. Furthermore, urban
households typically have higher incomes, and, consequently,
better-educated parents, who may be more aware in general of
such issues.

As summarized in Table 9, Post hoc analysis with respect to



Table 9
Results of post hoc analysis by faculty.

Item Pair-wise comparison P-values Mean values

1 Law-sharia .043 (2.84)e(3.45)
3 Sport-science .018 (2.93)e(2.11)

Sport-Engineering .023 (2.93)e(2.17)
5 Law-EHS .042 (2.63)e(3.31)
7 Medicine-sport .040 (2.12)e(2.85)

Medicine-EHS .037 (2.12)e(2.82)
11 Sport-science .033 (3.48)e(2.69)

Sport-medicine .005 (3.48)e(2.58)
Sport-Arts .011 (3.48)e(2.58)

12 Engineering-sharia .048 (4.03)e(3.40)
13 Science-sharia .039 (4.27)e(3.59)

Science-literature .008 (4.27)e(3.46)
Science-EHS .032 (4.27)e(3.56)

14 Science-sharia .024 (4.36)e(3.60)
Science-EHS .034 (4.36)e(3.62)

9 Medicine-Eng .000 (1.85)e(2.97)
Medicine-science .038 (1.85)e(2.6)
Medicine-sport .005 (1.85)e(2.78)
Medicine-sharia .005 (1.85)e(2.72)
Medicine-Literature .000 (1.85)e(2.98)
Medicine-EHS .000 (1.85)e(3.02)
Law-Eng. .003 (2.09)e(2.97)
Law-literature .007 (2.09)e(2.98)

10 Law-EHS .003 (2.09)e(3.02)
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faculties of An-Najah University showed that three pairs of faculties
are significantly different with respect to solar energy utilization
and none of the pairs is found to be significantly different with
respect to the ability of using wind energy. For wind potential in
Palestine, sharia faculty students scored higher than Law faculty
students. For solar utilization, Education&Human Sciencies faculty
and Sport faculty students scored the highest (3.31 and 2.93),
respectively. While students from Law faculty, Engineering and
Sciences faculties scored lowest (i.e. 2.63, 2.17, and 2.11 respec-
tively). For RE law statement, Sport faculty and Education& Human
Sciencies faculties scored the highest (2.85 and 2.82), respectively.
While students from Medicine faculty scored the lowest (2.12). For
RE project seeing statement, three pairs of faculties are significantly
different, sport faculty scored the highest (3.48), while Science,
Medicine and Art faculties scored the lowest (2.69, 2.58 and 2.58)
respectively. This is not surprising because the Sports faculty uses
solar energy to heat the pool water and thus, its students are ex-
pected to have more opportunity than others to see energy
Table 10
The results of ANOVA according to the type of graduated high school of university stude

Item Sum of Squares

Solar Potential (2) Between Groups 20.663
Within Groups 719.625
Total 740.288

RE Law (7) Between Groups 19.053
Within Groups 753.272
Total 772.325

Table 11
The results of ANOVA according to University level (university year).

Sum of Squares

Source of information (8) Between Groups 26.955
Within Groups 738.170
Total 765.125

Solar energy uses (12) Between Groups 16.475
Within Groups 706.509
Total 722.984
projects. One pair of faculties are significantly different with respect
to the use of solar energy mostly to heat water. Engineering stu-
dents with (4.03) seems to be more Knowledgeable than Sharia
faculty students (3.40). Three pairs of faculties are significantly
different with respect to the benefits of the employment consid-
ering RE in Palestine. Science faculty students scored the highest
(4.27), while Sharia, Education & Human Sciencies and Literature
faculties students scored the lowest (3.59, 3.56 and 3.46), respec-
tively. Two pairs of faculties are significantly different with respect
to the investment statement. The Science faculty scored the highest
(4.36), while Education & Human Sciencies and Sharia students
faculties scored the lowest (3.62 and 3.60) respectively. For the
statement of “The information that must be gained about RE is
being sufficiently given at our faculty” nine pairs of faculties are
significantly different and the Education & Human Sciencies,
Literature and Engineering faculties students, scored the highest
(3.02, 2.98 and 2.97), respectively.

Table 10 shows the results of ANOVA according to the type of
graduated high school. There is a meaningful difference (p¼ 0.003,
p< 0.05) regarding the secondary school's students in reference to
the question: “Palestine is at the top of world rankings with respect
to solar energy wealth, in terms solar energy.” Analysis has shown
that graduates from vocational schools are more aware than the
rest of the students. This is also the case in the question “I have
information about the RE Law that is enforced in 2013” where
(p¼ 0.007, p< 0.05). It is found that the students of the vocational
stream are more knowledgeable in this aspect followed by the
students of literary stream, then scientific stream, commercial
stream and finally students who belong to others.

In Table 11, the results of ANOVA regarding university level are
given. Here, there is a meaningful difference only in two state-
ments. The sentence of “The information that must be gained about
RES is being sufficiently given at our school”, yielded meaningful
differences (p¼ 0.002, p< 0.05). Additionally, in the sentence
“Palestine uses solar energy mostly to heat water” (p¼ 0.043,
p< 0.05). Here, we can conclude that as students get older, their
levels of awareness increase. Masters students were the most
conscious and the least are first year students.
4. Conclusion

In this research, the awareness of RE of university students in
Palestine was examined for the first time in order to formulate
nts.

df Mean Square F Sig.

4 5.166 4.056 .003
565 1.274
569
4 4.763 3.573 .007
565 1.333
569

Df Mean Square F Sig.

6 4.492 3.426 .002
563 1.311
569
6 2.746 2.188 .043
563 1.255
569



A. Assali et al. / Renewable Energy 136 (2019) 254e263262
baseline information of this topic and to set a benchmark for those
who would like to investigate the awareness and knowledge with
this regards. For this purpose a questionnaire was designed, tested
and given to the students in order to measure Palestinian youth's
awareness level of RE. The questionnaire was consisted of two
sections: questions about students' personal and demographic
features and questions to determine students' awareness levels
about RE. The T-test, ANOVA test, Chi-square, Post hoc comparisons,
Tukey HSD test, descriptive statistics and frequencies were used to
compare and evaluate student responses. The questionnaire was
given to 570 students from the ten faculties of the university (En-
gineering, sciences, Medicine, Law, Arts, Sport, Economics, Sharia,
Literatures, Education and Human Sciences). This study showed
that there is no correlation between university students' RE
awareness and knowledge levels and their parent's education
levels. This finding can be attributed to the fact that Palestinian
families generally have a large number of individuals, thus families
with many children fail to provide equal and favorable opportu-
nities to all kids. In addition low levels of awareness was shown by
students in term of wind potential and the use of solar energy.
There is, However, a high level of awareness regarding solar energy
potential, the use of solar energy to heat water, RE investments and
perceived benefits of RE to the society. Students have uncertainty
regarding the ability of using RE and identifying energy projects.
This weakness in the knowledge is probably due to the fact that
Palestine is an occupied country and its ability to use its available
resources depends on the occupation entity permission. Students'
awareness and knowledge about using solar energy widely in
Palestine and knowing about RE laws was found limited. This is
because such information has not been sufficiently disseminated
via national and local media.

In general, many factors have influence on RE awareness among
students such as the prevailing education systems, study plans and
the curriculum. Schools previously attended by the university
students also affected their awareness levels. This trend holds true
throughout the world. The results of the present study have shown
that students who came from vocational high schools were the
most aware among university students. The direct contact of Sports
students with RE projects in their college showed that they were
the most aware among university students. In general the level of
consciousness among females is higher than that of males. More-
over, students from urban areas were most willing to invest in RE
projects. General results indicate better knowledge for students
who are coming from urban areas than those coming from rural
areas or camps.

Finally, considerable work needs to be done in the direction of
integrating RE concepts into the university and school curriculum
in order to increase the awareness and knowledge levels of all
students irrespective of their academic study specialization. Edu-
cation is a keystone to RE implementation. At the University level, a
number of initiatives could be contributed to enhance the level of
awareness of RE, such as introducing topics and academic projects
related to RE forms, the environment and global warming in the
curriculum for all students, actively support and promote
commemoration of events every year by gathering the students,
presenting some attractive movies or shows that deliver the
necessary information, distribute related brochures, etc.
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