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Abstract: This research examines the impact of an 8-week school-based education intervention on
environmental health knowledge of high school students in Palestine. Anonymous self-administered
questionnaire was distributed to 240 high school students, from 11th and 12th graders. The baseline information
was used to develop an educational package that was subsequently presented to the students of the same
grades. Three months  later,  a post-test assessment was conducted using the same questionnaires, in which
116  students  from  the  intervention and 120 students  from  the  control  groups  provided  their responses.
The intervention group students were found to possess higher levels of environmental knowledge 3-months
after the intervention than the control group. The findings showed significant differences between male and
female students  in  both  groups  in term of environmental knowledge. It was concluded that implementation
of environmental lessons was effective for increasing environmental knowledge in school students.
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INTRODUCTION responsible lifestyles. It has been reported that increased

Promotion of environmentally responsible behavior about the environment and positive change in attitudes
(ERB) is the absolute goal of environmental education. comes from the increased new knowledge [12].
Globally, international attention has been given to various Assessment   of  environmental education  has  focused
environmental issues such as water shortages and on knowledge gains and attitude changes with the
pollution, air, soil and noise pollution, badly managed supposition that a positive relationship exists between
waste disposal, global warming, climate change and increased environmental knowledge and positive
energy crises [1-9]. The changing environmental status environmental behavior [13, 14]. Schools have been
and over-drain of natural resources have consequences considered as the key solution to address problems
for current and  future generations. However, many related to the environment [15]. Professional
people are unaware of environmental dangers that environmental educators can help promote inbred
threatening the planet. This lack of awareness may be curiosity and enthusiastic to develop a sense of personal
attributed to the fact that natural outdoor spaces were responsibility toward the environment.
diminishing, unsafe public spaces, working parents who Previous studies have focused on the environmental
had busy  schedules  [10] and changes in lifestyles such knowledge and behaviors of adolescents in the past 2
as urbanization and digital technology [11]. decades [16, 17]. The Office of Educational Research and

Environmental education programs are the most Improvement in the U.S. Department of Education
effective way that may provide an opportunity to increase recommended  increasing     education     research   of
environmental  knowledge  and develop environmentally adult    learning     and     environmental     education [18].

environmental knowledge leads to increased awareness
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In addition, because of the obvious lack of environmental i.e. 4 classes in each group. Two hundred and forty
knowledge among adults, the  researchers  have called to
focus efforts on teaching environmental aspects to adults
[19].

Although environmental education has been
integrated into the national school curricula; previous
studied indicated low level of knowledge among
adolescents [3]. This poor environmental knowledge
maybe attributed to the lack of teachers’ information and
ideas about how to incorporate environmental education
[20]. The teacher’s knowledge and enthusiasm during
lesson implementation are the basic components and
conditions for any effective program. The level of energy
a teacher laid into a subject is often reflected in student
knowledge gains and behavior improvements [21].

This  study  sought  to assess the effectiveness of
the Compelling The Challenge program (CTC) in fostering
a long-term knowledge  and  to determine the importance
of incorporating such programs into the national school
curriculum. These findings will be useful to educators,
health professionals and policy makers who are
responsible for the development of effective programs
that aim to promote environmental improvement.

MATERIALS AND METHODS

This  school-based  intervention study was carried
out from February to the end of March 2012 in two high
schools in Tarqumia, Palestine. The study conducted
among adolescents of public high schools aged 16-18
years.   Schools   which   were   stratified   by   setting
(Girl  and boy)   and  education   track  (Scientific  and
non-scientific)  and  were  randomly assigned to control
or intervention groups.

This intervention study compared the intervention
group, which received health education on environmental
health aspects and a control group, which did not receive
any. The intervention was implemented in two public
schools (one girl and one boys) and concerned the
totality  of   the   adolescents  (Total  number  =  116).
Two control public schools were selected (One girl and
one boys) and concerned the totality of the adolescents
(Total number = 120). The selected schools were at the
same level in terms of economic, social, cultural and
educational conditions and were geographically close to
each other.

G-power calculation indicated that a total of 108
students were needed in each group. The researcher
enlarged this number by 10%, considering the possible
dropped out, so we obtained 120 students in each  group,

participants  were   actually  obtained  in  the  current
study from four high schools in rural Southern Palestine.
Data from four participants who didn’t complete the
questionnaire were removed.

Assessment of Environmental Health Knowledge
(Instrumentation):  The  instrument  has 25 items
imbedded in the Health Knowledge Inventory Survey
(HKI). These 25 four point Likert-items were anonymous
and comprised socio-demographic variables (age, gender
and education track-5 items), source of environment
health  knowledge   (10   items)  and  environmental
health-related knowledge (10 items). Environmental
health-related knowledge was assessed from the
calculation of correct responses to ten self-administered
questions. These questions included items regarding
knowledge about:1) Carbon monoxide is dangerous
because it..; 2) Depletion of the ozone layer causes..; 3)
The cause of more than half of all fatal residential fires
is…; 4) The major  threat  to the quality of drinking water
in Palestine?;5) If a child has swallowed a bottle of
medicine, who should be called?; 6) The source of water
pollution most likely to contaminated water with disease
organisms is..; 7) Air pollutants which affect the
respiratory system cause; 8) What is the major source of
human radiation to which the majority of Palestinian
population is exposed to each year?; 9) Which activity is
most likely to lead to hearing loss?; and 10) What gas is
responsible for about 50% of global warming?. Internal
consistency for these variables, as represented by
Cronbach's alpha was tested prior to the implementation
of the environmental education program, was 0.82.

Intervention:  The  overall intervention  program  lasted
for  8-weeks.  This  program  is   one  of  the  largest health
promotion   programs   CTC  starting  in   high   schools
(16 to 18 years old) in Palestine. It incorporates the
environmental health components regarding: (1)
information  about  various  environmental  issues  such
as water pollution, air, soil and noise pollution, badly
managed waste disposal, global warming and climate
change and (2) primary and secondary prevention
strategies. The intervention program has been reviewed
by an environmental expert and two educational experts,
in addition to the local co-supervisor.

Statistical   Analysis:   Statistical  analysis  was
performed using the Statistical Package for Social
Sciences (SPSS 20.0). Data are presented as frequencies,
means   and  standard deviations. The  independent t-test



World Appl. Sci. J., 31 (11): 1965-1970, 2014

1967

and two-way repeated measures ANOVA were used to Knowledge of  Environmental Health-related Aspects:
compare means and percentages in and between groups. The ten  knowledge  questions  were summed and
Statistical significance was set at P< 0.05. analyzed using independent  t-test  and repeated

Ethical Considerations: The targeted population was and answer choices analyzed  to  measure environmental
school adolescents; therefore, this investigation was knowledge are shown in Table (2). Comparisons were
undertaken with prudence and with respect of the rights made  of   pre-to  post-test  results  within  each  group
and  the  integrity  of  people. Approval for conducting and  between  the  control   and   intervention  groups.
this  study  was  obtained  from the Palestinian Ministry The comparison of mean knowledge  score of
of  Health  Education  Ethics  committee.  Written environment health-related aspects in the pre-test
students’ consents were acquired prior to data collection. assessment indicated absence of any significant
The participants were informed about  their right to differences in the beginning of the study between the two
decline or  withdraw  from  the  study, any time  in the groups. Independent t-test confirmed this issue that
process. We used an anonymous questionnaire that did before the intervention, there was no significant
not contain the name or the address of students. difference between the means of knowledge scores

RESULTS 0.626) (Table 2).

Demographic Characteristics: All subsequent analysis intervention, comparison  of  the  mean of knowledge
is based on data provided by 240 high school score of the post-tests in the intervention group
students,with 240 students completing the questionnaire demonstrated a significant trend while that trend was not
at pretest and 236 students at posttest (Four students significant in the control group. Repeated measures
excluded from the intervention group). Table 1 shows ANOVA confirmed this issue that after the intervention,
demographic  characteristics  of    the  participants by there was significant difference between the means of
age,   stream  of    education   track   in    high  school, knowledge scores between the intervention and control
grade and gender.  Students  not exposed to groups (P<0.001).
environmental  intervention  and   those  who  received The intervention group’s post-test results (M=5.66)
the  environment  educational  intervention were of showed 2.03 points increase in environmental knowledge
similar socio-demographic profiles. when   compared   to   their  pre-test results (Mean=3.63).

measures analysis of variance (ANOVA).The questions

between  the  intervention   and   control  groups (P =

However, 3-monthe after the educational

Table 1: Socio-demographic characteristics of the respondents (n = 236)

Intervention group (n=116) Control group (n = 120)

------------------------------------------------------ -------------------------------------------------

Characteristics No. of students (n) (%) No. of students (n) (%)

Age (years)

16 35 30.2 36 30.0

17 63 54.3 64 53.3

18 18 15.5 20 16.7

Gender

Male 56 48.3 60 50.0

Female 60 51.7 60 50.0

Stream of education track

Scientific 44 37.9 45 37.5

Non-scientific 72 62.1 75 62.5

Grade in school

11th 116 100.0 00.0 0.00

12 00.0 0.00 120 100.0th

Total 116 100.0 120 100.0
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Table 2: Comparing mean and standard deviation of knowledge of health-related aspects of environment before and 3 months after the intervention in the
students of control and intervention groups

Time
--------------------------------------------------------------------------------------------------------------------
Before intervention 3-months after intervention
--------------------------------------------------------------------------------------------------------------------
Indicator
---------------------------------------------------------- ------------------------------------------------ Significance level of 

Group mean Standard deviation mean Standard deviation R.M. ANOVA test
Intervention (n=116) 3.63 1.6 5.66 1.8 <0.001
Control (n=120) 3.73 1.6 3.76 1.3 0.368
Significance level of 
independent t-test 0.626 <0.001 -

Table 3: Comparing mean knowledge scores of health-related aspects of environment among the students in the control and intervention groups3-months after
the intervention

Item Time Group Mean (95%CI) P-value
Environmental health knowledge 3-months later Intervention (n = 116) 4.64 (4.35, 4.93) <0.001

Control (n = 120) 3.75 (3.46, 4.03)
CI = Confidence interval
One-way repeated measures ANOVA

Table 4: Comparing the mean of knowledge of health-related aspects of environment 3 months after the intervention between control and intervention groups
based on gender

Intervention group control group
(n=116, male 56 & female 60) (n=120, male 60 & female 60)
---------------------------------------------------------------- ---------------------------------------------------------------

Health area Group Mean (95%CI) F-statistic P value Mean (95%CI) F-statistic P-value
Environmental health Male 4.07 (3.70, 4.45) 17.48 <0.001 3.39 (2.98, 3.80) 5.81 0.018

Female 5.18 (4.81, 5.54) 4.10 (3.69, 4.51)

Table 5: Sources of Knowledge regarding knowledge of health-related aspects of environment for the respondents (N = 236; males = 116, females 120) 
Health area 
Substance use 
-----------------------------------------------------------------------------------------------------------------------------------------

Source of Health knowledge Strongly agree (n & %) Agree (n & %) Total (n & %)
Father 42 (17.8) 35 (14.8) 77 (32.6)
Mother 77 (32.6) 23 (9.7) 100 (42.3)
Brother 39 (16.5) 32 (13.6) 71 (30.5)
Sister 40 (16.9) 23 (9.7) 63 (26.6)
Peer 42 (17.8) 27 (11.4) 69 (29.2)
Relatives 45 (19.1) 28 (11.9) 73 (30.9)
School 44 (18.6) 31 (13.1) 75 (31.8)
Personal reading 53 (22.5) 40 (16.9) 93 (39.4)
Media 82 (34.7) 29 (12.3) 111 (47.0)
internet 117 (49.6) 31 (13.1) 148 (62.7)

 The control group showed an increase of 0.03 points in intervals in the control group (Table 2).When the
environmental knowledge  from  pre- (Mean = 3.73) to environmental  knowledge  scores  were compared
post-test (Mean =3.76) (Table 2). between groups, the difference between the intervention

Post-test results within each group indicated a and control group was statistically significant (p< 0.001)
significant difference (p<0.001) between the mean (Table 3).
knowledge scores in the intervention group from pre-test Further comparison showed that, there was
to post-test; whereas, this results did not revealed significant difference between male and female students
significant differences (P = 0.368) in the follow-up in   both   the   intervention (p=0.016)  control   (p=0.018)
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groups at post-test (Table 4). This was because female CONCLUSIONS
students in the intervention and control groups were
started with high knowledge scores before the Several studies have shown that attending an
intervention compared to males. intervention environmental education programs often

Source of Health  Knowledge:  Regarding source of to act after completion of the program; however, the
health-related   aspects   of  environmental  knowledge, eventual goal of this environmental education is to
the results showed that, the most common sources of promote  a   long-term  environmental  awareness   that
environmental  knowledge  in  rank  order were internet will eventually lead to environmentally responsible
148  (62.7)  and  media  111  (47.0), while  the  least behaviors.
common sources were sister63 (26.6)and peer69 (29.2) These findings showed that a majority of the
(Table 5). participants sampled retained a good level of knowledge

DISCUSSION retained a high level of awareness.

The primary purpose of this study was to evaluate that this study was self-sponsored. Nevertheless, the
the potential effects that the environmental education conclusions drawn toward the process and the main
lessons would have on improving the environmental findings as to the possible  effectiveness of an
knowledge of high school students. The quantitative educational intervention in cognitively different age
results showed an improvement was seen in questions groups can be used by interested stakeholders in other
measuring environmental knowledge indicated by an countries with similar socio-demographic and
increase of correct responses after the intervention. geographical  conditions.  Moreover,  it is hoped that
Results from this study indicated that incorporating when   this   environmental   education  is  integrated  in
environmental education lessons could have a positive the national health education curricula, it will foster
impact  on  the   environmental   knowledge  of  high positive awareness and environmental action toward
school  students. In  the  2000s,  researchers suggested nature mother. Finally, the study results reassure that,
that  environmental  education  was effective in environmental  educational materials  should be
improving academic     achievement    among    students performed   by  certified  well  trained   and  highly
in  grades K-12 [22, 23], these results supported our qualified health professional educators at all school
findings. levels.

In this study, the intervention group improved their
mean  knowledge  score  after the intervention, whereas Competing Interests: The authors declare that they have
the control group failed to improve their knowledge score no competing interests.
from pre-test to post-test. The increase in environmental
knowledge could be attributed to the carefully developed, ACKNOWLEDGEMENT
quality and well implemented environmental education
lessons  by  health  professional educator (Researcher). The authors of this paper would like to thank the
The improvement in the responses for the intervention Department of Community Medicine, Universiti Sains
group suggested the students had gained a better Malaysia. As well as, the authors  would  like to thank
understanding of environmental issues, which was both the all participants of this study and the Palestinian
reflected in their knowledge regarding the environment. Ministry of Education Board committee for their
The findings of this study align with the positive results assistance during this study.
of previous studies [24, 25]. These findings will be useful
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