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Abstract

This paper deals with the use of information and communication tools to teach particulate nature of matter in a
Science class at Guakro Effah Senior High School in the Techiman North District of Ghana. The research design
used for the study was action research. A sample of 35 students were selected for the study using convenience
sampling technique. The instrument used for gathering data were test and observation. Information and
communication tools were used to teach the students during the intervention. Data collected was analysed with
descriptive and inferential statistics. The findings revealed that students understand abstract concepts better when
information and communication tools were used to teach, students’ performance improved and they were
motivated during Chemistry lesson when information and communication tools were used to teach. The study
recommends the need to use information and communication tools to teach abstract concepts in chemistry and the
need to priorities in-service training and seminars for Science teachers to improve on their skills in order to use
information and communication tools in delivery of their lessons effectively.
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1. Introduction

Researches in Science Education show that students have difficulty in acquisition of abstract scientific concepts
(Ozcan, 2003; Cimer, 2004; Saka, 2006; Zeidan, 2010). Many Senior High School students experience difficulties
with fundamental concepts in Chemistry. Chemistry deals with chemicals and their reactions most of which are
very dangerous to life if not handled with caution. Reactions of these chemicals in most cases are not easy to
understand by students without seeing them in real term. Teachers usually explain these reactions abstractly and
through molecular diagrams. Despite the importance of the foundation of Chemistry, most students emerge from
introductory courses with very limited understanding of the subject. Chemistry had been regarded as a difficult
subject for students by many researchers, teachers and science educators because of the abstract nature of many
chemical concepts, teaching styles applied in class and lack of teaching aids. Atomic Structure is one of the
Chemistry concepts, often identified as basic fundamental concepts for mastering further understanding (Francisco,
Nakhleh, Nurrenbern, & Miller, 2002; Niaz, Aguilera, Maza, & Liendo, 2002; de Jong & Taber, 2007; Park &
Light, 2009). Atomic Structure is among some Chemistry topics which are taught abstractly by many Senior High
School Science Teachers. Park and Light (2009) have studied the concept of atomic structure and maintained that
one problem with previous research has been focused on students’ difficulties, while not providing advice to
teachers how to proceed and solve these difficulties.

Huffman, Goldberg and Michlin (2000) recognised that using Information and Communication Technology
(ICT) could involve a different teaching and learning style from that of the traditional, didactic approach. ICT has
become within a short time one of the basic building blocks of a modern society. Many countries now regard
understanding ICT and mastering its basic concepts as part of the core of education (UNESCO, 2002). The use of
ICT tools is important in teaching and learning process as it increases learner’s motivation, makes students to
understand better abstract concepts, allows collaborative learning and provides the opportunity for learning
through simulation. Appropriate use of ICT simulations helped significantly to improve students’ understanding
of Science ideas compared with the use of non-ICT teaching activities. Tchombe (2008) asserted that ICT tools if
used appropriately can stimulate the development of higher cognitive skills, deepen learning and contribute to the
acquisition of skills needed for learning all lifelong. Using ICT tools in teaching Science lesson can also help
students to understand Science concepts through a relationship with a real-life situation. ICT improves educational
outcomes and enhances quality of teaching and learning (Wagner, 2001).

2. Statement of the Problem

The Researcher’s observation shows that Science students in Guakro Effah Senior High School do not grasp
Chemistry concepts when lecture method is used in teaching. Lecture method of teaching is not suited for teaching
higher order of thinking such as application, analysis, and synthesis (Sze-yin, 2015). Students resort to memorising
abstract concepts since they find it difficult understanding it meaningfully hence leading to their low performance
in Chemistry (Krah, 2014). It is against this background that the researcher wants to find out the effect of
information and communication tools on the learning outcomes of students.
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3. Purpose of the Study
The purpose of the study is to find out the effect of information and communication tools on the learning outcomes
of students in Chemistry.

4. Theoretical framework

The study was guided by Cognitive Theory of Multimedia Learning (Mayer, 2009), the cognitive process of
integrating is most likely to occur when the learner has corresponding pictorial and verbal representations in
working memory at the same time. Mayer (2009) posited that, the computer is a system for delivering information
to learners and learning involves adding information to one’s memory. The instructional designer’s role is to
present information (e.g. pictures, word, videos) and the learner’s role is to receive the information. As some
students prefer visual presentations, other students may prefer verbal presentations. Therefore, multimedia
presentations would be effective in delivering information effectively to both kinds of students and they could
select their delivery way. Information and Communication tools create a powerful virtual learning environment
and it transforms the learning and teaching process in which students deal with knowledge in an active, self-
directed and constructive way and can help deepen students’ content knowledge, engage them in constructing their
own knowledge, and support the development of abstract thinking skills.

5. Methodology

In this study, action research design approach was adopted and this design sought to find out students’ conceptual
understanding about the structure of the atom. Then the study also used intervention lessons with information and
communication tools to correct the misconceptions held by students on the structure of the atom. The population
for the research consisted of all first year Senior High School students in Techiman North District of Ghana. The
accessible population was all the first-year Science students of Guakro Effah Senior High School at Offuman.

5.1 Sample and sampling Procedure
The sample size was 35 students and out of these, 25 of them were boys and 10 girls. Convenience sampling
technique was used because, all the student’s in General Science class were used to conduct the research.

5.2 Research Instruments

The data collection method employed was test (pre-intervention test and post-intervention test). A pre- intervention
test was conducted to find students basic knowledge in the Structure of Atom. This enabled the researcher get to
know the students’ prior knowledge on the Structure of Atom. A post-intervention test was conducted to assess
the students’ newly acquired knowledge of the Atom. The pre-intervention and post-intervention tests were
sampled from test books and past questions of West African Secondary School Certificate Examination
(WASSCE). A 20-item test questions on knowledge, comprehension and application, made up of 8 multiple choice,
8 true or false and 4 essays typed were used to collect data from respondents before and after the intervention.

5.3 Validity and Reliability

Content validity was employed in the test to measure the intended content area since a test must measure what it
claims to measure, in order to be considered valid (Alhoward, 2015) as cited in Ansah (2015). In doing this the
test items in the instrument were compared with questions in the Chemistry syllabus on the selected topics and
was given to a colleague Science teacher and a lecturer at the Department of Science Education, University of
Education, Winneba to be scrutinized. It was then confirmed to be within the level of the respondents and so was
permitted to administer the items. The test items were piloted on form one General Science students of the same
school and Alpha (Cronbach) coefficients was used to calculate for the components of each measurement scale to
verify internal consistency. The pilot study obtained coefficient relations of 0.6, which made the test items to be
considered reliable according to Kothari (2004) who confirms that reliability of 0.6 is adequate.

5.4 Data Collection Procedure

In this study, data was collected with the aid of the research instruments test and class observation. The data
collection procedure was divided into three phases: pre-intervention, intervention and the post intervention phase.
The test and observation were conducted by the researcher in the school.

5.5 Pre-intervention phase

This stage of the study lasted for a week. The Researcher informed the headmaster about the research work he
wanted to carry out in the school in order to solicit his cooperation and assistance. He then liaised with the
headmaster to get ICT tools (computer and projector) and a stand by generator in case of power outage. Lesson
notes were prepared.
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5.6 Intervention phase
This phase had to do with the implementation of the intervention. The stage lasted for two weeks. The researcher
delivered the lessons with the aid of the ICT tools.

The researcher monitored students’ attitude during the intervention with guidelines from the observation
checklist. The researcher wrote observational note after each lesson.

5.7 Post-intervention phase

This was the final phase which was mainly used to test students to find out if the intervention was successful. The
test was marked and collated for analysis.

This stage lasted for a week.

5.8 Data Analysis procedures

In this study, data analysis procedure that was employed was both Qualitative and Quantitative procedures.
Quantitative data that was obtained from the Pre-intervention and Post-intervention test were analysed using
descriptive analysis by Comparing Students’ Mean Performance based on the profile dimension (Knowledge,
Comprehension and Analysis) of both Pre-test and Post-test , described by Sarantakos (2005) as a type of analysis
that aims at identifying and describing the main content of data and inferential statistics. Qualitative data were
presented in report on the lessons and analysed based on the progress of the students from lesson to lesson. The
activities carried out, the interactions, the level of participation in the lessons and the progression of the lessons
were all grounded in the report. The observations made during the lessons and findings from the lessons were
analysed. Discussions of the findings were made based on the research questions. On the basis of analysing the
findings, conclusions and recommendations were made.

6. Results/Discussions

With the Research question on what scientific perceptions do students have about particulate nature of matter?
From the observation made, the researcher has observed that Chemistry students’ in Guakro Effah Senior High
School:

» appear to be unable to answer questions when it comes to Structure of the Atom. They have the
perception that Chemistry is very difficult. The difficulty is caused by their inability to interpret concepts
being taught abstractly or verbally without visuals images.

* were able to define concepts but could not explain how the concept was formed. The researcher asked
students to define an ion and most of them were able to define ion but could not explain how ions are
formed from Atoms. The classroom interactions that occurred between the researcher and the students
were analysed. These results seem consistent with the statement by some researchers that the
understanding of chemical concepts does not only involve rote verbal memorization alone, but also
requires an understanding of the phenomena of submicroscopic representation of the structure of
molecules or atoms (Coll & Treagust, 2003; Davidowitz, Chittleborough & Eileen,2010). A study by
Coll (2008) stated that the ability of participant learners to operate or use their mental models in order to
explain the events that involve the use of submicroscopic representations is very limited, so there is a
need for training in interpreting submicroscopic visual images through instruction that involves 3 levels
of chemistry phenomena (macro, submicroscopic, and symbolic phenomena). The goal is that students
are able to provide explanations and gain a deep conceptual knowledge, so that students can more easily
solve problems associated with abstract concepts.

» performance improved as using information and communication tools in teaching particulate nature of
matter provided students with a more student-centered and activity-based pedagogy, and enhanced
conceptual understanding of structure of the atom. Using information and communication tools in
teaching particulate nature of matter also helped maintain the quality of teaching and learning and
ensured the lesson was delivered within the stipulated time. From the study, students who initially had
the misconception that Chemistry is difficult were able to draw the structure of the atom with ease after
information and communication tools were used to teach and were also able to interpret observations
made by Rutherford on the structure of the atom without committing them to memory. Students’ came
together to share ideas in order to come out with solution to the various assignments given to them by
the researcher. The use of information and communication tools made teaching and learning more
interesting as students were motivated to learn. This made students’ punctual in class and lateness was
also avoided.

This study also sought to improve student’s academic performance by addressing the second research
question that is, what effect does the use of information and communication tools in teaching particulate nature of
matter have on the learning outcomes of students?

Data was collected in the pre-intervention stage and was compared with the data collected after the
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intervention was implemented and analysed.
Table 1. The Comparison of Students’ Mean Performance in Knowledge, Comprehension and Analysis of
Pre-test and Knowledge, Comprehension and Analysis of Post-test

Test Mean N Std. Deviation  t-value df. p-Value

Post-test (knowledge) 49143 35 1.59727

11.889 34 0.000
Pre-test (knowledge) 2.2857 35 1.54485

Post-test (Comprehension) 5.0571 35 1.73108

11.265 34 0.000
Pre-test (Comprehension) 1.6571 35 1.0.2736
Post-test (Analysis) 3.0857 35 0.78108

9.659 34 0.000
Pre-test (Analysis) 1.1714 35 1.12422

From Table 1, the mean knowledge in post-test is 4.9143 and the mean knowledge in pre-test is 2.2857. The
p-value is 0.000. Since the p-value is less than 0.05, it means there is a statistical difference between the mean
knowledge in pre-test and mean knowledge in post-test. Comparison of students’ mean achievement showed that
student’s knowledge in the structure of atom during the post-test was higher than the pre-test.

More also, the mean comprehension in post-test is 5.0571 and the mean comprehension in pre-test is 1.6571.
The p-value is 0.000. Since the p-value is less than 0.05, it means there is a statistical difference between the
means comprehension in pre-test and mean comprehension in post-test. Comparison of students’ mean
achievement showed that student’s comprehension in the structure of atom during the post-test was higher than
the pre-test.

Finally, the mean analysis in post-test is 3.0857 and the mean analysis in pre-test is 1.1714. The p-value is
0.000. Since the p-value is less than 0.05, it means there is a statistical difference between the means analysis in
pre-test and mean analysis in post-test. Comparison of students’ mean achievement showed that student’s analysis
in the structure of atom during the post-test was higher than the pre-test. This study has found out that the students’
performance increased when ICT was used in teaching the structure of the atom. This study has found out that the
students’ performance increased when ICT was used in teaching in the lessons.

Table 2. The Comparison of Students’ Mean Performance in Pre-test and Post-test
Test Mean N Std. Deviation t df P-value
Post-test 13.1429 35 3.33557

18.638 34 0.000
Pre-test 5.0286 35 2.66222

From Table 2, the mean of post-test is 13.1429 and the mean of pre-test is 5.0286. The p-value is 0.000. Since
the p-value is less than 0.05, it means there is a statistical difference between the means of post-test and pre-test.
The comparison of students’ mean achievement showed that the post-test was higher than the pre-test. It was
concluded that there was a significant difference in achievement of students in the structure of the atom. This
indicated that the performance of students in knowledge, comprehension and analysis were all increased when
teacher used ICT tools in teaching the structure of the atom.

As aresult of the use of ICT tools in teaching, student’s performance improved. Students were able to explain
why an atom is said to be electrically neutral and they were able to interpret why most alpha particles passed
through the nucleus of a thin gold without deflection, why most of the alpha particles deflected through large
angles and why a few alpha particles bounced back. As far as students’ performance on knowledge, comprehension
and analysis is concerned, it was inferred that the performance of students on the structure of the atom in the post-
test after the intervention has improved as compared to pre-test before the intervention. Based on the findings from
the pre-test and post-test when science teachers use ICT tools to teach particulate nature of matter and understand
how to use these technologies into their teaching, value is added to the learning environment and students are
afforded the opportunity to improve their learning outcomes. ICT tools used in teaching particulate nature of matter
can assist weaker students to make progress as the learning material can be directed at the level appropriate for
each student and they will be motivated to learn. This finding is supported by Yusuf (2005) who revealed that ICT
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tools have the potential to accelerate, enrich and motivates students to learn. In addition, ICT tools also provide a
richer and more exciting learning environment for teaching and learning (Jonassen, 2002). Video presentation of
concepts with the aid of Projector will make teaching livelier and more interesting which will intend motivates
students to learn. According to Haddad and Jurich (2002) the use of ICT tools, in particular computer technologies,
is correlated to positive academic outcomes, including higher test scores, better attitudes towards schools, and
better understanding of abstract concepts. Many studies have described the motivating effect of using ICT tools in
schools and the positive effect it can have on student’s attention and effort in class. Trimmel and Bachman (2004)
studied the impact of introducing laptops into classrooms and one of their conclusions was that ICT tools have a
positive impact on school attendance and learning interest. The DfES (2003b) drew on a number of research
projects to support its statement that ICT can play an important role in motivating pupils and encouraging them to
engage in learning within and beyond the classroom.

6.1 Qualitative Phase of Analysis

6.2 Report on the Structure of Atom

Information and communication tools used in this lesson includes: computer and a projector

Activity 1: why an atom is said to be electrically neutral

Students could not explain why an atom is said to be electrically neutral. The researcher opened the image and
asked students to count the number of protons, neutrons and electrons in the image.

electron
proton

neutron

nucleus

Figure 1: Structure of the Atom (Sarong, 2007)

Researcher: How many protons are in the atom?

The students gave an answer as 6.

Researcher: How many electrons are in the atom?

Students’ response: 6

Researcher: How many neutrons are in the atom?

Students’ response: 6

The researcher asked students to state the charges of proton, neutron and electron

Students’ response:

Proton has a charge of (+1), neutron has no charge and electron has a charge of (-1)

Researcher: What is the net charge of the atom in Fig. 1 which has 6 proton, 6 neutrons and 6 electrons?
Students’ response: the net charge of the atom is 0.

Researcher: Why is an atom said to be electrically neutral?

Students’ response: The negatively charge electrons and positively charge protons of a neutral atom are the same
hence they cancel out and makes an atom electrically neutral.

Activity 2. Identifying mass number and atomic number of Atom

The Researcher opened an image showing the representation of three isotopes of hydrogen on the projector and
asked students to identify the mass numbers and atomic numbers of Hydrogen.
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Figure 2: Representation of the Atom (Sarong, 2007)

Students’ response: Mass number (A) is placed as a left superscript on the chemical symbol of an element and
Atomic number (Z) is placed as a subscript on the chemical symbol of an element. Hence the mass number of
Protium is 1 and its atomic number is 1, the mass number of deuterium is 2 and its atomic number is 1 and the
mass number of tritium is 3 and its atomic number is 1.

Researcher: what is the mass number and atomic number in the atom Cl1?

Students’ response: mass number is 35 and atomic number is 17

6.3 Findings from lesson on the Structure of Atom
Students were able to
* explain why an atom is said to be electrically neutral as a neutral atom has the same number of protons
and electrons hence their net charges cancel out making an atom electrically neutral.
* identify that mass number is always written as a superscript and atomic number is also written as a
subscript by the chemical symbol of every element.
Report on Matter
Researcher: what is a Molecule?
Students’ response: A molecule is composed of two or more atoms that are chemically combined.
Activity 1: Formation of a Molecule
Researcher: How is a Molecule formed?
Students were not able to answer the question.
The researcher projected an image showing how two atoms of hydrogen combine to form hydrogen gas (molecule)
and discussed with students how molecules are formed from atoms.

H = 1 — - — —
= o - T e .
| H * H ———-— | H - H |
L - M = M EL L P -
H +~ H — H=x H

Figure 2: Formation of hydrogen gas (molecule) (Sarong, 2007)

The researcher pressed on the keyboard and an image popped up showing addition of two atoms of hydrogen. The
researcher asked student to explain what will happen when on atom of hydrogen is added to another one atom of
hydrogen. The students explain that the two atoms will combine to form hydrogen molecules. The researcher then
pressed on the next key and an arrow with the image of hydrogen molecule popped up. The researcher explained
to students that when two or more atoms combines chemically a molecule is formed.

Activity 2: Formation of an Ton

Researcher: What is an Ton?

Students’ response: An ion is an electrically charged atom.

Researcher: How is an ion formed from an atom?

Students were not able to answer the question.

The researcher projected an image showing how an ion is formed from an atom and discussed with students how
ions are formed from atom.
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Figure 3: Formation of an ion (Sarong, 2007)

The researcher asked students to describe what they see in the image.

Students’ responses: The atom has a total of 9 electrons around the nucleus. Electrons in the outer shell are 7 and
electrons in the inner shell are 2.

The researcher pressed on the next key and an arrow with another image popped up. The researcher asked students
to describe the image.

Students’ response: the atom has gained an electron hence it has a total of 10 electrons. The outermost shell has 8
electrons and the innermost shell has 2 electrons. It has a charge of -1.

The researcher asked the students to explain why the atom has a charge of -1. The students explained as the addition
of an extra electron made the atom electrically charged.

The researcher pressed on the next key and asked the students to describe the image that popped up.

Students’ response.: The atom has a total of 11electrons with only one electron in the outermost shell. It has no
charge.

The researcher pressed on the next key and an arrow with another image popped up. The researcher asked students
to describe the image.

Students’ response: the atom has lost one electron hence it has a total of 10 electrons. It also has a charge of +1.
The researcher asked the students to explain why the atom has a charge of +1. The students explained as the loss
of an electron in the outermost shell made the atom electrically charged.

The researcher then opened an image showing how chlorine atoms forms chloride ion and ask students to explain.

- [

chlarineg atomm, chloride ion,
cl 2,87 cl- [2,8,8]
Figure 4: Formation of chloride ion (Sarong, 2007)
Student’s response: Chlorine atom has 17 protons in the nucleus and 17electrons surrounding it. Chlorine gains
one electron into the outermost shell in other to gain stability. Gain of one electron makes it chloride ion. This
means there are 17 protons and 18 electrons. Chloride ion now has a net charge of -1.

6.4 Findings from lesson on Matter and Ion
Students were able to
* explain that molecules are formed as when two or more atoms of the same elements or different elements
combine chemically
»  explain that ions are also formed when an atom loose or gain electrons. An atom loses an electron to become
positively charged and are called cation and gains electron to become positively charged and are called anion.
Report on Rutherford Structure of Atom
Information and communication tools used in this lesson includes: computer and a projector.
Activity 1: Description of Rutherford Alpha scattering experiment of Atom
The researcher downloaded images showing Rutherford’s alpha scattering experiment on his computer. The
researcher then projected and scroll through the images showing the various parts of the alpha scattering
experiment.
The researcher opened image I on the projector and asked students to identify the part labeled I. Some students
gave an answer to I as cube. The researcher then pressed on the next key and an arrow with the name of the part
labeled I popped up as Source of alpha particles. The Researcher pressed on the next key and asked students to

103



Journal of Education and Practice www.iiste.org

ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) L'—,i,l
Vol.11, No.13, 2020 Ils E

identify II. Some of the students mentioned a circle. The researcher pressed on the next key and arrow with an
answer of the part labeled II popped up as circular fluorescence screen. The researcher pressed on the next key and
asked students to identify the part labeled III. A student gave an answer as a yellow rectangle. The researcher then
pressed on the next key and an arrow with an answer of the part labeled III popped up as a thin gold foil.

Scattered Particles Most particles
are undeflected

Beam of

_Thin gold
particles T

Foil

Circular flurescent
Source of Screen
v particles

Figure 4: Image of Rutherford’s Alpha Scattering Experiment (Tyler, 2012)

The researcher downloaded a video showing how Rutherford’s alpha scattering experiment by Tyler (2012)
projected the video and played with VLC media player for students to watch. The video explains how alpha
particles were made to bombard the nucleus of the thin gold foil.

Most of the alpha particles passed through the nucleus of the gold without deflecting. A few of the alpha
particles deflected through large angles. A small portion of the alpha particles bounced back.

Activity 2: Observations from the experiment
The researcher opened image 9 showing how the alpha particles were being deflected on their computer.

@ O

9] Electron cloud
» O O >
o
::lﬂ. o
Alpha particle O Hucleus

~—2

, © ©

.
—

Most alpha particles are undeflecte

A few alpha particles are slightly
deflected

A few alpha particles bounce off
Nucleus

Figure 5: Deflection of Alpha Particles (Tyler, 2012)
Researcher: What interpretation can be made from the observations?
Students’ responses:
* most of the volume of the atom is empty space occupied by electrons which are light to deflect alpha
particles
»  deflection through large angles were as a result of repulsion of the alpha particles which came very close
to a concentrate region of positive charge.
* alpha particles bounced back as a result of ‘head on’ collision with massive positively.
Activity 3: Description of Rutherford’s structure of Atom
Students opened image of Rutherford’s structure of atom.
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Researcher: How does Rutherford model of the atom looks like?

Positively

Electron charged
: matter

Figure 6: Rutherford’s Model of the Atom (Tyler, 2012)
Students’ response:
* The atom has a central positive nucleus composed of protons where all the mass is concentrated.
*  The electrons in the atom orbit around the nucleus
*  The greater portion of the atom is an empty space occupied by electrons.
The researcher asked students to draw Rutherford structure of Atom and award marks.

6.5 Findings from lesson on Rutherford Structure of Atom
Students were able to

» explain Rutherford’s alpha scattering experiment on the atom.

* interpret the observations as most of the volume of the atom is empty space occupied by electrons which
are light to deflect alpha particles, deflection through large angles were as a result of repulsion of the
alpha particles which came very close to a concentrate region of positive charge and alpha particles
bounced back as a result of ‘head on’ collision with massive positively.

» describe Rutherford’s structure of atom as an atom has a central positive nucleus composed of protons
where all the mass is concentrated and electrons in the atom orbit around the nucleus.

6.6 Summary of findings

The study sought to find out student’s learning outcomes when ICT tools are used in teaching particulate nature
of matter at GESHS form one class in the Techiman North District in the Brong-Ahafo Region. The major findings
in this study which spanned five lessons on the structure of atom were as follows:

. The students were able to describe the characteristics of the states of matter through the use of
animated images which described solids as having a definite shape and size, liquids having definite
volume but do not have fixed shape and gases do not have definite shape and volume.

. The students were able to identify the sub-atomic particles of atoms as proton, neutron and electron
and were able to identify the position of the nucleus through the use of pictures which showed nucleus
as the center of an atom which contains protons and neutrons whilst electrons move around the
nucleus.

. The students were able to identify parts of the cathode ray tube through animated pictures which
showed the parts of the cathode ray tube as High voltage, electric field, magnetic field and
fluorescence screen.

. The students were able to explain how Thompson discovered the electron from the cathode ray tube
and describe Thomson’s structure of Atom through the use of video which showed how the electrons
were discovered.

. The students were able to explain Rutherford’s alpha scattering experiment of the atom through the
use of video which described Rutherford’s scattering experiment and structure of Atom as having a
central positive nucleus composed of protons where all the mass is concentrated and electrons in the
atom orbit around the nucleus.

. The students were able to explain why an atom is said to be electrically neutral through the use of
animated images which shows how protons and electrons cancels out to make an atom electrically
neutral.

. The students were able to identify mass number and atomic number of an element through the use of

pictures which showed mass number written as a superscript and atomic number as a subscript by
the chemical symbol of every element.

. The students were able to explain that molecules and ions are formed through the use of pictures
which showed how molecules and ions are formed from an atom.
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7. Conclusion

One purpose of Science Education is to ensure that learner understand Science concepts and be able to apply it to
human’s need. The study revealed that students from GESHS did not understand structure of the atom because
they could not visualise it because it was taught abstractly hence leading to their poor performance.

However, the use of ICT tools in teaching particulate nature of matter illustrated how it provided a learning
environment where students were given effective opportunity to visualise, abstract concepts. For instance, images
and videos that were projected helped students to see the parts of the cathode ray tube and how cathode rays were
emitted from the cathode through the anode to the fluorescent screen detector. After watching the video, students
were able to explain how electrons were discovered from the cathode ray tube without committing them to memory.
The use of ICT tools in teaching and learning helps students to expand knowledge, experience and increase
understanding, especially in the Science subjects that require visual, audio, flow chart, video presentation and so
on.

The findings concluded that using ICT tools in particulate nature of matter has positive impact on students’
achievements. Schools must strive to increase usage of ICT tools amongst teachers. Besides, teachers should put
more effort to use ICT tools in their Science lesson in order to increase students’ achievements. Teachers who are
weak in the use of ICT tools in teaching need to participate in ICT training courses. ICT facilities provided by the
government in schools must be fully utilised by the teachers.

Using ICT tools in teaching can also help students to understand concepts through a relationship with a real-
life situation. The use of ICT tools in teaching particulate nature of matter can improve students’ achievements
compared to using traditional approaches. Moreover, it can make teaching and learning process become more
interesting, encouraging and effective. Using ICT tools in teaching encourages students to process information
better and thus enhances the understanding and improves students’ memory. In addition, the use of ICT tools in
teaching will motivate the learners and hence develop favourable attitude towards science subject.

The overall conclusion from this study reveals that ICT tools has a significant and positive impact on teaching
and learning specifically for Science subject. ICT tools contributes greater performance or achievement of students.
Teachers should replace traditional teaching approach with attractive learning style by involving ICT tools in their
lesson. Science field that needs investigation and practical works needs ICT tools to assist in teaching.

8. Recommendation

Based on the findings of the study, and the availability of the ICT tools in the school, the following
recommendations were made to enhance the teaching and learning of the particulate nature of matter. It is
recommended that:

* teachers in the school should use ICT tools to show images and animation which describes the
characteristics of the states of matter in order for students to see how particles in the solid, liquid and
gases behaves.

» teachers in the school use ICT tools to show images and animation which describes how sub-atomic
particles are arranged in an atom for students to be able to identify the position of each subatomic particle.

* teachers in the school need to be aware that the structure of atom as proposed by J. J. Thomson, Lord
Rutherford is not readily comprehensible to students’ so it is recommended that they should use ICT tools
to project images and videos (animation) showing how electrons were discovered from the cathode ray
tube experiments and the structure of atom proposed by J. J. Thomson.
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