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Abstract: The aim of this study was to investigate the construction of low cost material by secondary science
teachers. 80 science teachers were randomly selected from government and private schools of District Malakand
Pakistan. A questionnaire was developed for this purpose including 16 items. The collected data was analyzed
through SPSS. Mean, Standard deviation and percentage were found. The percentage of each item has been
shown through Bar chart and Pie charts. The study found that 95% separate chemistry laboratories were not
available in the schools while 5 % are available and 5% of the science teachers are fully satisfied with the
laboratory equipment.
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INTRODUCTION students which will be possible through laboratory

The importance of science and technology in today’s believe that it is important to search for evidence, to
world is overwhelming and therefore, the education collect data and to be as objective as possible. They need
system throughout the world has to gear itself to provide to be taught the distinction between opinion and facts so
the required training in scientific skills to meet this that they evaluate statement they read in newspaper and
growing challenge. Undoubtedly the application of magazines. Science instructions must be purposely
science and technology have transformed the world designed to stress what is science and who the scientists
through dramatic advances in almost all fields including work and think in order to meet the targets we need to
medicine, engineering, electronics, aeronautics etc. and in have standard text books well trained and interested
more recent times dramatic leaps in computer technology teachers, adequate laboratories and rich libraries. At
have revolutionized in particular the information and secondary level three major science subjects’ physics,
communications sector. chemistry and biology are being taught.

In the present century the students remained the For the teaching of science subjects one cannot
most important resources of ensuring the continual ignore the use and importance of library. Science
improvement and ultimate progress of humankind. especially of Chemistry, Physics and Biology are scientific
Education, especially science, prepares students to meet based approached. Majority of science teachers possess
the challenges of a constantly global society. With the thorough of knowledge of chemistry. But they have
study of science the students are able to understand and problem  of  transferring  the  knowledge to students.
appreciate the world around them. They are better able to Since laboratory is very important in making scientific
make decisions and take informed actions and understand concepts clear.
the process of scientific investigation. They are also able Science is practical subject and psychologists have
to identify the problems, design and calculate found the by doing is the most effective method for
experiments. learning science. It is obvious that the terms, principles

Science education as a field relates to the content of their applications and the materials of science become
science as well as pedagogy of science. Science more meaningful by actual use. As always the science
education has always been remained a great concerned to teachers  are  responsible  to  maintain  the  laboratories.
the education and policy maker in Pakistan. Emphasis has So there is a need of skilled science teachers to maintain
always been placed on developing a scientific attitude in the useful life of laboratories.

activities, field study and library work. Students must
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Keeping the limited economic resources, it is very Method and Procedure
difficult to provide full facilities to the students in their Population: All the secondary science teachers of the
proper development in the scientific society. In this regard government and private schools in district Malakand.
low cost activity approach may play its role in science
teaching to keep science students on the scientific track Sampling: There were 43 Government high schools and
properly. Science students have the potential to get five  higher  secondary  schools  in  District  Malakand.
science and achieve a great position in science and The total number of enrolled students in Government high
technology. So, it is necessary that science teachers must school is 16766, where 711 teachers are working while in
know the use of low cost materials for science teaching. higher secondary school the enrolled students 2962
Therefore, the researcher tried his best to investigate a and118 teachers are serving in this section. The total
study of the construction of low cost material by number of science students in 9  section is 2757 while in
secondary science teachers. 10  class the enrolled science students are 2013. Total 170

Objectives of the Study: The present study aims to researcher also collected the data from 37 private schools
achieve the following objectives. as well. The researcher randomly selected 80 secondary

To find out if relevant low cost materials for the District Malakand.
purpose of experiments are available in the school
laboratories. Instruments: This is descriptive type of research so two
To explore whether the secondary science teachers types of questionnaires were prepared for data collection.
can construct low cost materials. The researcher tried to insure that all aspects of the

Hypotheses: The study made the following hypotheses. questionnaire all the questionnaire items were modified

H 1: There are no relevant low cost materials for the “Yes, No and Don’t know options. o

purpose of experiments available in the school
laboratories. Review of Literature: Literature review is necessary in

H  2: Secondary science teachers are unable to fabricate existing literature and to convince the educator why theyo

the low cost materials to conduct experiments. need this study [1]. 

Significance  of the Study: Science provides knowledge which is obtained through observations and
opportunities for the practical studies of the various experimentations. According to Academic Press
aspects of life. Chemistry is special subject which leads Dictionary of Science & Technology, Science is the
the students to get opportunities to play free role in the systematic observation of natural events and conditions
progress of the country. Therefore this study is in order to discover facts about them and to formulate
significant as its results have the potential to encourage laws and principles based on these facts [2]. 2. The
science teachers to incorporate the use of low cost organized body of knowledge that is derived from such
materials in their classrooms as a viable alternative observations and that can be verified or tested by further
pedagogical approach. This will develop interest and investigation. 3. Any specific branch of this general body
attitudes towards science Secondly, the results of the of knowledge, such as biology, physics, geology, or
present  study  have  the  potential  to  influence astronomy. “Science is a body of objective and concrete
educators, researchers and curriculum developers to facts, which are established through empirical
incorporate the use of low cost apparatus for the investigation and mathematical techniques and are
conduction of practices in the curriculum as a practical expressed quantitatively.” [3] 
way to improve classroom environments, students’ Any teaching strategy in which pupils are involved
attitudes towards science and scientific achievement. activities, be it in exercise, laboratory work or let find out
Thirdly, this study has the potential to be helpful for the exercise, activities is activity based approach [4].
policy makers for the promotion of science education in According to Prince (2004) Activity based learning is a
region. learning method in which students are engaged in the

th

th

science teachers are working in sample district. The

science teachers for the study from various schools from

problem were covered in the questionnaire. In the first

Likert type, while the second questionnaire consisted of

many ways. It can document how this study will add to

Science is the systematized and comprehensive
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learning processes. In Activity-based learning (ABL) A science laboratory is a place where space and
“students actively participate in the learning experience resources are available for the solution of problems; these
rather than sit as passive listeners” [5]. Learning activities problems may arise during classroom discussion,
if based on „real life experience? help learners to transform demonstration, field trips and experimentation [12].
knowledge or information into their personal knowledge
which they can apply in different situations [6]. Analysis of Data: Table 1 Availability of Laboratory

Active learning method is different from traditional Equipment.
method of teaching on two points, First, active role of Item 1 You are satisfied with the laboratory
students and second, collaboration among students [5]. equipment.
Activity based learning as the learning process in which
“student is actively involved in doing or in seeing Item1
something done. [7]” According to them Activity –Based
teaching (ABT) method “frequently involves the use of
manipulative materials”. Meaningful learning, engages
activity. According to ABL helps learners to construct
mental models that allow for 'higher-order' performance
such as applied problem solving and transfer of
information and skills [8]. A program was arranged by for
enhancing teacher’s creativity (including their creative
attitudes and abilities) in designing science practical work
with the use of everyday materials, this program
attempted to develop teachers' divergent thinking abilities
in designing experiments, through practicing some
creativity-enhancing strategies. It enabled teachers to
become aware that science is around us; nearly
everything in our daily-life is related with science and can
be used to do science experiments. Through the activities,
most teachers have changed their image in science, from
something very difficult and remote, to something
interesting, simple and daily-life. They seem to have
higher motivations, confidence, interests and value in
self-developing experiments with daily materials than
before. The affective objectives of the program were, to
certain extent, achieved [9]. On the other hand, activities
-based learning encourage students to „learn how to
learn? through different activities and real-life problems
[10]. Effectiveness of ABL to facilitate self-directed
learning and problem-solving skills is well documented in
medical education. In the research paper the conclusion
about the effect of activity-based learning (ABL) that
ABL is more effective to teach physics at secondary level
as compared to traditional method of teaching [11].

ABL helps learners to „construct mental models that
allow for 'higher-order' performance such as applied
problem solving and transfer of information and skills [8].
A study has been conducted by to investigate the impact
of activity- based teaching on the students? achievement
in Physics at secondary level. The results showed that the
activity- based teaching is more effective for the
development of higher order skills in the students.

Frequency Percent Valid Percent Cumulative Percent
Valid 1 76 95.0 95.0 95.0

4 4 5.0 5.0 100.0
Total 80 100.0 100.0

Item 2 You are satisfied with the laboratory equipment

Item 2

Frequency Percent Valid Percent Cumulative Percent
Valid 1 24 30.0 30.0 30.0

2 12 15.0 15.0 45.0
3 24 30.0 30.0 75.0
4 16 20.0 20.0 95.0
5 4 5.0 5.0 100.0
Total 80 100.0 100.0

Table 1 indicates that 95% separate chemistry
laboratories were not available in the schools while 5 %
are available, while 5% of the science teachers are fully
satisfied with the laboratory equipment.
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Table 2 Reason for the Lack of Equipment. Item 15 the reason for the lack of equipment is the
Item. You get regular fund for the purchase of expensive materials

laboratory materials.

Item13

Frequency Percent Valid Percent Cumulative Percent
Valid 1 24 30.0 30.0 30.0

2 12 15.0 15.0 45.0
3 8 10.0 10.0 55.0
4 20 25.0 25.0 80.0
5 16 20.0 20.0 100.0
Total 80 100.0 100.0

Item 14. The reason for the lack of equipment in
laboratory is the unavailability in the market.

Item14

Frequency Percent Valid Percent Cumulative Percent
Valid 1 16 20.0 20.0 20.0

2 28 35.0 35.0 55.0
3 12 15.0 15.0 70.0
4 8 10.0 10.0 80.0
5 16 20.0 20.0 100.0
Total 80 100.0 100.0

Item15

Frequency Percent Valid Percent Cumulative Percent
Valid 1 24 30.0 30.0 30.0

2 24 30.0 30.0 60.0
3 28 35.0 35.0 95.0
5 4 5.0 5.0 100.0
Total 80 100.0 100.0

Item 16 the reason that your head of institution does
not help you in providing laboratory equipments.

Item 16

Frequency Percent Valid Percent Cumulative Percent
Valid 1 28 35.0 35.0 35.0

2 28 35.0 35.0 70.0
3 8 10.0 10.0 80.0
4 4 5.0 5.0 85.0
5 12 15.0 15.0 100.0
Total 80 100.0 100.0

Table 2 clarifies that 20% science teachers got regular
fund for the purchase of laboratory materials. However,
20% science teachers are of the opinion that the reason
for the lack of equipment in the laboratories is the
unavailability  in  the  market.  5%  of science teachers
said  that  reason for the unavailability of equipment is the
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expensive materials. 15 % of the head of the institution did Item11
not help the science teachers in providing laboratory
equipment.

Table 3 Teachers teaching Methodology
You prefer to teach science by lecture method

Item9

Frequency Percent Valid Percent Cumulative Percent
Valid 2 24 30.0 30.0 30.0

3 4 5.0 5.0 35.0
4 24 30.0 30.0 65.0
5 28 35.0 35.0 100.0
Total 80 100.0 100.0

It is difficult for you to change your teaching method.

Item10

Frequency Percent Valid Percent Cumulative Percent
Valid 1 28 35.0 35.0 35.0

2 12 15.0 15.0 50.0
3 12 15.0 15.0 65.0
4 28 35.0 35.0 100.0
Total 80 100.0 100.0

You follow those teaching methods which interest
you most.

Frequency Percent Valid Percent Cumulative Percent
Valid 1 28 35.0 35.0 35.0

3 16 20.0 20.0 55.0
4 12 15.0 15.0 70.0
5 24 30.0 30.0 100.0
Total 80 100.0 100.0

Item12 Your head of the institution does not
understand how to teach science.

Item12

Frequency Percent Valid Percent Cumulative Percent
Valid 1 8 10.0 10.0 10.0

2 16 20.0 20.0 30.0
3 8 10.0 10.0 40.0
4 8 10.0 10.0 50.0
5 40 50.0 50.0 100.0
Total 80 100.0 100.0

Table 3 indicates that 30% of science did not prefer
to teach science by lecture method. 35% of them said that
they could change their teaching method, 35% science
teachers are of the opinion that they did not follow those
teaching methods which interested those most. Only 10%
of the head of institution did not understand how to teach
science.

Table 4. The construction of Low cost materials for
the conduction of practical.

Item You can construct low cost material in your
subject.
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Item3

Frequency Percent Valid Percent Cumulative Percent
Valid 1 40 50.0 50.0 50.0

2 16 20.0 20.0 70.0
3 16 20.0 20.0 90.0
4 8 10.0 10.0 100.0
Total 80 100.0 100.0

You get proper training in construction in low cost
materials.

Item4

Frequency Percent Valid Percent Cumulative Percent
Valid 1 64 80.0 80.0 80.0

2 12 15.0 15.0 95.0
4 4 5.0 5.0 100.0
Total 80 100.0 100.0

There is need of proper training for the construction
of low cost materials.

Item5

Frequency Percent Valid Percent Cumulative Percent
Valid 1 4 5.0 5.0 5.0

2 4 5.0 5.0 10.0
4 12 15.0 15.0 25.0
5 60 75.0 75.0 100.0
Total 80 100.0 100.0

You cannot find time to construct low cost materials
due to large number of periods in your timetable.

Item6

Frequency Percent Valid Percent Cumulative Percent
Valid 1 4 5.0 5.0 5.0

2 12 15.0 15.0 20.0
3 4 5.0 5.0 25.0
4 20 25.0 25.0 50.0
5 40 50.0 50.0 100.0
Total 80 100.0 100.0

Your approach to overcoming the difficulty of the
construction of low cost materials is to move step by step

Item7

Frequency Percent Valid Percent Cumulative Percent

Valid 2 28 35.0 35.0 35.0
3 16 20.0 20.0 55.0
4 20 25.0 25.0 80.0
5 16 20.0 20.0 100.0

Total 80 100.0 100.0

It does not bother me to take advantage of people
who can construct low cost materials.
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Item8

Frequency Percent Valid Percent Cumulative Percent
Valid 1 8 10.0 10.0 10.0

2 4 5.0 5.0 15.0
4 8 10.0 10.0 25.0
5 60 75.0 75.0 100.0
Total 80 100.0 100.0

Table 4 indicates that 50% of science teachers did not
construct low cost apparatus for the conduction of
practical in the laboratories, 10 % of them could construct
while the remaining did not know what low cost materials
were. 80 % of science teacher have not gotten proper
training in the construction of low cost materials.95 % of
the science teachers are of the opinion that there is a great
need of proper training for the construction of low cost
materials. The most interesting response of the science
teachers is that they had found time to construct low cost
material. Only 5 % of them could not find time for the
construction of low cost material. 35 % 0f the science
teachers said that had no approach to over the difficulty
of the construction of low cost materials is to step by
step. Only 10% considered that it bothered for them to
take advantage of who could construct low cost materials.

Table 5 Apparatus in the Laboratory The science
teachers were asked about some important equipment.
Whether  the  given  equipment  were available are not.
The result is given below.

Item1. Availability of Nelson cell

Frequency Percent Valid Percent Cumulative Percent
Valid 2 36 45.0 45.0 45.0

3 44 55.0 55.0 100.0
Total 80 100.0 100.0

(ii) Apparatus for the Electrolytic Conduction
Frequency Percent Valid Percent Cumulative Percent

Valid 1 12 15.0 15.0 15.0
2 56 70.0 70.0 85.0
3 12 15.0 15.0 100.0
Total 80 100.0 100.0

(ii) Apparatus for Acid Base Titration
Frequency Percent Valid Percent Cumulative Percent

Valid 1 40 50.0 50.0 50.0
2 24 30.0 30.0 80.0
3 16 20.0 20.0 100.0
Total 80 100.0 100.0
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(iv) Apparatus for the Preparation of Acetylene Gas
Frequency Percent Valid Percent Cumulative Percent

Valid 1 8 10.0 10.0 10.0
2 16 20.0 20.0 30.0
3 56 70.0 70.0 100.0
Total 80 100.0 100.0

(v) Apparatus for the Preparation of Hydrogen Gas
Frequency Percent Valid Percent Cumulative Percent

Valid 1 56 70.0 70.0 70.0
2 16 20.0 20.0 90.0
3 8 10.0 10.0 100.0
Total 80 100.0 100.0

(vi) Apparatus for the Preparation of Oxygen Gas

Item6

Frequency Percent Valid Percent Cumulative Percent

Valid 1 56 70.0 70.0 70.0

2 20 25.0 25.0 95.0

3 4 5.0 5.0 100.0

Total 80 100.0 100.0

(vii) Barometer

Item7

Frequency Percent Valid Percent Cumulative Percent

Valid 1 44 55.0 55.0 55.0

2 28 35.0 35.0 90.0

3 8 10.0 10.0 100.0

Total 80 100.0 100.0

(viii) Litmus Paper

Item8

Frequency Percent Valid Percent Cumulative Percent

Valid 1 72 90.0 90.0 90.0
2 4 5.0 5.0 95.0
3 4 5.0 5.0 100.0

Total 80 100.0 100.0
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Table 5 indicates that 55% of science teachers did not providing better equipment for science laboratories.
know the Nelson cell while 45% of them did not have this Adequate funds may be allocated for the science
apparatus. About the apparatus for electrolytic laboratories in the schools.
conduction  only  15%  laboratories had this apparatus
and 50% laboratories had acid base titration apparatus. REFERENCES
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It is strongly recommended that proper training
proper training should be arranged time and again for
the construction of low cost material for the science
practical.
Separate science laboratories should be constructed
for chemistry practical.
Chemistry is the subject of experiments and
demonstration, so it is recommended that the science
teachers may use activity based method for the
teaching chemistry.
Provision and demonstration of low cost material for
science teaching should become a part of teacher
training.
Head of institutions should take special interest in
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