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Abstract
This study examines the effect of implementing the Green Skill (GS) in Design and
Technology (DT) subjects to assessing students’ green practices. This quantitative
study uses a quasi-experimental technique to evaluate 62 year-five primary school
students: group of treatment utilising the GS Module, and the control groups
without GS Module. A GS practice rubric test was conducted to measure the
performance of the students after they had practised the GS. The GS practice -
questionnaires were only ansared by the treatment group after using the module
for nine weeks. The analysis results of the t-test show that the level of GS practice
between the male and female students is almost the same and at a good level. The
MANOVA's findings show that there are no significant differences of the Waste
practice, 3R and water usage of green skills between male and female students.
These clearly shows that the practice of the two groups are at the same level and
good. Conclusion, that GS can be integrated into DT subjects, and students can
implement the practices related to environmental sustainability. In addition, the GS
implementation inculcates positive practices among teachers and pupils, which in
turn help preserve the environment for the future generations.

Keywords: Design technology, Environment education, Green skills, Green
technology, Sustainability.
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1. Introduction

Sustainability is an important agenda on the education transformation that will train
pupils to be more responsible for the future of the Earth. The attitudes of individuals
are one of the factors contributing to this environmental pmlnm [1]. The National
Solid Waste Department (JSPN) in Malaysia estimated that 25,000 tonnes of solid
waste per day were generated in the year 2012, but only 5% ()fll'nwelstc isrecycled
even though many recycling campaigns have been promoted, and recycling bins
are available in certain places. This is the adverse consequence of the lack of
knowledge and skills in solid waste management systems, especially in waste
separation [2-3]. Therefore, the curriculum should provide a holistic approach
through which pupils will grow up appreciating the Earth and conserving the
environme nt.'elsinelh [4-8] suggests that different approaches need to be adopted
even though environmental education has long been taught in schools, but the
students are still unable to develop good behaviours towards the environment. In
fact, in all curricula, the contents of subjects need to include green aspects that can
be appropriately applied to the value of green skills [4,9, 10, 11].

2. Practice

In terms of the practices of environmental education and sustainability, a research
conducted by Alexandar [12] found that active learning involving project
approaches had a profound impact on the students’ practices and level of behaviour
towards the environment increased after performing skills-based activities such as
solid waste separation. The Schumm [13, 14] study shows show that the students’
level of behaviour towards the environment before and after using the modules is
the same, and the male students’ level of practice is higher than that of the female
students. On the contrary, the study by Goldman [15] found that the students’ level
of sustainable use practices is at a moderate level.

Meanwhile, in a study, Puttick [16] show that the level of practice in preserving
the environment for both groups is high. It is practicable to save energy in everyday
life and people can be an agent to present to others about the importance of
safeguarding the environment. There are some researchers who use the Knowledge,
Attitudes and Practice Model (KAP) that is concerned with the environmental
knowledge; it has a positive impact on individual attitudes and cultivates good
practices towards the environment based on the structural model of sustainable
environmental education development [17-19]. When knowledge is disclosed in the
right way, it will lead to positive practices, and foster a good attitude or behaviour
about something [3, 20].

The Reasonable Action Model (TRA) by Fishbein [21] related to the
individual's attitude and subjective norms. Thus, to ensure a noble, good and
positive behaviour, all individuals must be encouraged by a good attitude. This
is a student's reaction after undergoing the environmental education. Attitudes
also play a role in forming positive environmental practices or behaviours [21].
A good attitude towards the environment produces pro-environmental practices
[22, 23]. This is the anticipated reaction of a student after going through the
environmental education in the context of this study: the effects of GS module
application should influence the behaviour and readiness of the student to practise
green skills [20-23].
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However, there are some researchers who argue that a high level of knowledge
will not create a positive attitude and good practice towards the environment [24].
Although the level of knowledge of the environment is high, it By not enable a
person to inculcate positive attitudes and good practices towards the environment.
This study examines the effect of the GS Module on pupils' GS practices, through
the sludyinaf DT subjects in the primary schools. There are two null hypotheses
to test: H,, - There is no significant difference between the means of the Green skills
practices of thn'mlc and female pupils in the treatment group after using the GS
Module. Hg> - There is no significant difference between the means of the sub
Practices- Waste, 3R and Water usage in the Green skills practices of the male and
female treatment groups after using the GS Module.

3. Methodology

The study has used the quasi-experimental design [25], which is also known as the
Pre-Post Test control groups. A quasi-experimental technique deals with two
groups of subjects-the treatment group and control group. Samples are taken from
an existing class without resorting to the random process; which chooses the
subjects randomly in batches. The treatment group uses the GS Module and the
control group does not use the Module (pretest-posttest control group) [26]. The
study uses only two primary year-five classes: 30 of them form the control group
and the remaining 32 form the treatment group. The sample size is sufficient and
relevant for a quasi-experimental study as the proposed minimum size for
satisfactory results is 30 individuals [27]. The dependent variable is the practice of
GS, and the independent variable is the treatment group based on gender.

3.1. Instrument

The study uses the practice rubric tests to measure the students’ level of practice
of green skills and the behaviours towards the environment, after the students
using the GS Module or when they are practising the green skills as instructed by
the appraiser or the teacher. The Questionnaires for the GS practice are only
answered by the treatment group only after using the GS Module. The analytical
rubric of GS practice, adapted from the works of two authors, namely the rubrics
created by Stergar [28] in Performance Tasks, Checklist and Rubric; and Crespo
[29]. Three of the practice constructs are assessed: the level of practice in
isolating solid waste, 3R practices, and water plumbing practices. The scoring of
indicators for practice rubrics are based on three indicators: weak (score less than
6), medium (score 7 to 12) and good (score 12 to 18), with scales of 1 to 3 [29-
31]. The development of the rubric is based on five tasks according to the GS
practices available in the Module. The assignment provided in this practice rubric
is based on the four criteria of sustainable development, namely environment,
technical, social and community [32].

32. Data Analysis

Inference statistics are used to identify the differences in the practice of Green
Skills based on the groups. According l()mlemt [33], the use of covariate analysis
can be determined through a pre-test if there is a pre-test differen(abetween the
treatment group and the control group. If there is no difference, the independent t-
test analysis and the multivariate analysis of variance test (MANOV A) are used to
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answer the questions of the study. In this study, the independent sample t-tests were
conducted to see the differences between the treatment group and control groups.
To evaluate the practice variables of Green Skills, the test was only performed on
the treatment group using the GS Module, and based on gender, which is male and
female groups.

4. Results
4.1. Hypothesis 1

From Table 1, the statistical analysis of the independent samples t-test shows that
there is no significant difference in Green Skills practice with t = (0.699) and sig =
0.49 (p>0.05). The Levene test shows similar results in terms of variance across the
practices of the gender groups, that is F= 01039 and sig =0.845 (p>0.05). This shows
that the practices of Green Skills for the boys and girls have similarities in the aspect
of variance. In summary, the values of variance across the groups of male and female
students are alike and there is homogeneity. The findings also show the mean values
of the Green Skills practices among both genders are at the same level and good. The
male gr()upaeem is (M = 12, SP = 2.69) while that of the female group is (M =13,
SP = 2.64). There is no difference between the mean scores of the practices between
genders after using the GS Module. This result supports the acceptance of the
hypothesis, nul 1 (Ho1); there is no significant difference in the practices between the
two genders of the treatment group after they were exposed to the GS Module. It can
be concluded that the levels of practices of the green skills demonstrated by both
genders are almost identical and at a good level, after using the Module.

Table 1. Independent t-test analysis for practice.

Attitude N M SD Levene test T value  Sig
Group Sig
Male 15 12 2.69 0.039 0845 (-0699) 049

Female 17 13 264

42. Hypothesis 2

Before carrying out the MANOV A's analysis, the Box's M tests were conducted to
determine the homogeneity value of the variants. The Box's M test is important
because this procedure is a prerequisite for the use of MANOV A statistical tests.
The Box's M findings; there is no significant difference in the variances of the
dependent variables for all the independent variables, with F = 0.027, p=1.00 (p>
0.05). The findings of the MANOVA test in Table 2 clearly sh()\ahen there is a
difference between the independent variables for the both genders in the treatment
group that had used the GS Module. The results of the Pillai's Trace multivariate
test show that overall, there is no significant independent group-effect, with a
Pillai's Trace value of 0489, which is the value of [F (1,30) = 0.490, p> 0.05].

Table 2. MANOVA tests based on groups.

Effect n Pillai’s F Hypothesis  Error r
Trace df df
Group  Male 15 0.016 0.489 1 30 0.490

Female 17
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The MANOVA test yielded insufficient results; hence, a detailed study was
conducted to find out the differences between the three variables (waste, 3R and
water). Prior to that, the Levene's tests were carried out to ascertain the value of
each variable across the category in both genders. The result shows that
homogeneity exists for the male and female groups. This is indicated by the Levene
Test value of p> 0.05 for all the variables tested; all the values are not significant
with p =0.854. Next, the effect sizes are shown in order to emin the sizes of the
effect of variables on the group. Based on Table 2, there isno signiﬁcantdercncc
in all the practices scores between the two groups: the value of Waste is [F (1,30)
=0.489, p>0.05]; 3R is [F (1,30) = 0489, p> 0.05]: and Water is [F (1,30) =0.489,
p> 0.05]. The findings in terms of the effect sizes of the variables in relation to
genders show the same effect between all the practices with a Partial Eta Square
value of I]2p = 0.016 for all the variables. This finding shows that sex contributes
significantly to the small effect, the value of 0.01 sh()wnml the size of impact is
small [33] (Table 3). This finding supports the second null hypothesis (Ho») that
there is no significant difference in the mean scores of Waste Substance, 3R and
Water in the practices of GS of the male and female groups. In conclusion, the use
of the GS Modules can nurture good practices of GS.

Table 3. MANOVA test between group based on sub-practices.

Variabl Group M 5D df  Error Chi F ] Partial
es square ela
sguare

Wasle Male 13 3.131 1 30 3542 0489 049 0.016
Female 13 3.127

iR Male 12 2690 1 30 3542 0489 049 0016
Female 13  2.680

Water Male 11 2883 1 30 3542 0489 049 0016
Female 12 2887

5. Discussion
This study examines the effects of implementing the Green Skills Module (GS) in the
Design and Technology (DT) subjects to assess the students’ green practices. The
findings show that there is no difference in the practices of green skills between the
two gender groups after conducting a quasi-experiment. This finding is in line with
the study of [12-14, 16], which states that the green skills of pupils are at a high level
after they had received the treatment. However, in a research conducted, [2-3] found
that the level of solid waste management and practice was low. The study of [15] also
has the same insights that the level of student practice towards the sustainable
environment is at a moderate level. Thus far, all the module-based studies have shown
that there is an improvement in the practices after the respondents had undergone the
green skills trainings, such as waste separation, energy resource usage, and other
educational programmes that mitigate the impact of global warming. This
demonstrates that good practices of clean environmental management can be
inculcated if taught in the right way. This study found that when pupils had acquired
a high level of knowledge, they exhibited good green practices towards the
environment. The findings of this research are quite similar to those of the
environmental sustainability research carried out by [18-19]. Based on the KAP
Model by [20] it is evident that people will manifest good actions or behaviours
towards the environment when they have good knowledge of the green skills. There
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is a correlation betwm(m)wledge, practices and attitudes as far as the Green Skills
are concerned. The findings show that when the students have a high level of
knowledge, their attitudes about the Earth change for the better and they carry out
more environment-friendly practices. When an individual’s level of green knowledge
increases, his or her attitudes about the Earth will be more positive and the daily-life
practices will be kinder to the environment. This confirms the theory that if a good
attitude is formed, good practices will follow ina person’s life [21-22]. This statement
debunks the argument of [24] which states that high level of knowledge cannot create
positive attitudes and good practices towards the environment.

6. Conclusions

This study has shown the positive effects of the GS module on students’ practices
of green skills by gender. It is clearly demonstrated that the application of the GS
module produces good green skill practices among the students. The
implementation provides new experiences and exposure to the DT teachers when
the Green Skills or green concepts are integrated in the Science or Geography
subjects. This augurs well for the fourth agenda of the Sustainable Development
Goals to provide quality education in the sustainability development. The findings
of this study are expected to give a fresh direction to the DT and TVET curriculum
in introducing a new green element in education. The positive results of this study
also provide opportunities for all related parties, especially the educational
institutions, to focus on the elements of green skills that serve to preserve and
conserve the environment for the future generations. Green Skills are part and
parcel of the Green Technology, which will drive all types of developments and the
world economy in the future.
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