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ABSTRACT

Science is dynamic in nature and with the emerging trends in the
world of teaching, the methodology of the teaching process must
be innovative to adapt to the current trends in education. Chemis-
try is often regarded as a challenging subject, an observation that
sometimes discourages learners from continuing with their studies.
Students prefer learning in a classroom where active participation
is greatly encouraged, and it is desirable that Science teachers
introduce strategies that will enable students to think of solutions
that address scientific knowledge construction. With these, the
researcher was interested in finding alternative ways to help the
BSED Science major students improve their conceptual under-
standing. The highlight of the study was the use of manipulative
instructional materials that will make learning and understanding
molecular geometry more concrete and enjoyable, anchored on the
constructivism theory, which views learning as an active process
that results from self-constructed meanings. The study utilized
the quasi-experimental design, particularly the non-equivalent
control group design. Based on the results, there is no noteworthy
difference between the conceptual understanding of learning mo-
lecular geometry using molecular models and the lecture meth-
od, and both are effective teaching strategies for improving the
conceptual understanding of the BSED Science major students.
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INTRODUCTION:

Science is dynamic in nature and with the ad-
vancement of technology and emerging trends
that begin in the world of teaching, the method-
ology of the teaching process must be innova-
tive to adapt to the current trends in education
(Magtolis, 2013). Chemistry concepts can be ac
quired and mastered, but often the motivation of
the students to learn is just to gain good grades

and pass the subject. As a major subject in high-
er education, Inorganic Chemistry is often re-
garded as a challenging subject, an observation
that sometimes discourages learners from con-
tinuing with studies in chemistry (Sirhan, 2007).
Students nowadays prefer learning in a classroom
where active participation is greatly encouraged.
With this, the need for alternative classroom teach-
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ing approaches rises. The teacher needs to adapt
to the current trends of the students. They are
then prompted to answer the needs of the science
curriculum- the need for alternative approaches.

It is commonly observed that the appli-
cation of appropriate media materials in teach-
ing Inorganic Chemistry can significantly lessen
certain difficulties and problems in the teach-
ing of many courses and the use of alterna-
tive strategies may lead to significantly higher
achievement of students when compared to the
use of the traditional lecture method of teach-
ing (Naboya, 2012). It is desirable that science
teachers experience strategies that will enable
students to think of solutions that address the
construction of scientific knowledge (Souza & de
Aguilar Jr.,, 2014). The teacher may use differ-
ent approaches; however, the quality of instruc-
tion is evidenced by the amount of student en-
gagement which is reflected by the amount of
student learning that occurs (Magtolis, 2013).

Students nowadays are more active rath-
er than passive learners. They perform actively
when they are exposed to or given opportuni-
ties that will provide them the chance to con-
struct their learning rather than just receive it.
According to Molon (2011), the traditional lecture
method is the most used method of instruction
from the secondary to the tertiary level of ed-
ucation and is inclined into instruction in which
the students are deprived of the opportunities to
discover the knowledge they are taught for the
teacher is the one who is, occasionally, is dis-
cussing and giving all the information. Tradition-
al teaching with menial lectures is not enough
since it does not stimulate the higher-order ca-
pabilities of students, or on some occasions,
may be taught with the aid of two-dimensional
representations that are static and not tangible.
This, in turn, would make the learners passive
in terms of conceptual knowledge acquisition.

With these dilemmas, the researcher was
interested in finding alternative ways that will
help both the teacher and the BSED Science ma-
jor students in the teaching and learning process.
Specifically, the highlight of the study was the
use of manipulative instructional materials that
will make learning and understanding molecular
geometry more concrete and enjoyable. The re-
searcher used the molecular models as media-

tors between theory and reality, as pointed out
by Krell, Kruger, & zu Belzen (2012); and Cham-
izo (2011). These molecular models allowed the
BSED Science major students to conceptualize
how a molecule is structured. This approach to
teaching Molecular Geometry in Inorganic Chem-
istry, as pointed out by Dori and Borak (2011),
has been widespread for a relatively long time
and has shown improvement in instruction in Sci-
ence (Halloun, 1984). It involves the creation of
three-dimensional representations of molecules
in the form of geometrical shapes. In Science,
models can be representations of ideas, con-
cepts, or phenomena. Models can be tangible
representations if they relate to the properties
of the target (Ornek, 2008). Physical models of
microscopic structures and concepts might bet-
ter enable learners to understand microscop-
ic structures that cannot be touched (Harris,
Peck, Colton, Morries, Neto, & Kallio, 2009).

There are several models used in teaching
Inorganic Chemistry, wherein, they are used to re-
alize the spatial relationships between the atomic
centers and the bonding electrons for the physi-
cal properties to be recognized (Ingham, 1988).
In a ball-and-stick model type, all sticks (straws)
are equal in length, while “real” molecular bond
lengths are not (Dori & Barak, 2001). For this rea-
son, the researcher used the clay-and-stick mod-
el to provide the opportunity for the students to
manipulate the materials according to what they
thought the concept is. The BSED Science major
students are involved in the learning process be-
cause they crafted three-dimensional models that
served as the basis for how the structure of mol-
ecules was perceived. In this method, the BSED
Science major students were no longer on the
sidelines idly listening to the teacher rather they
were at the helm since the students were actively
involved in the creation of the molecular mod-
els. This strategy made our students construct
higher-order thinking capabilities. This study was
different from the rest of the studies conducted
on the use of models in teaching Science, but
what was unique to this study was that the mod-
els were used in teaching molecular geometry.

The study was anchored on the Construc-
tivism theory which viewed learning as an ac-
tive process that results from self-constructed
meanings (Piaget, 1955). This theory focuses



on its core on the students’ active role in their
own learning as they build and organize their
knowledge (D’Angelo et al.,, 2009). The con-
structivism theory was associated with the edu-
cational approach that promotes active learning
on learning-by-doing. In this theory, students
construct their conceptual understanding instead
of just merely listening to them. Moreover, a
student’s conceptual understanding also plays
a vital role in Inorganic chemistry education.

The study was also supported by proj-
ect-based learning which is focused on using
purposeful activity to guarantee the utilization
of students’ capabilities (Kilpatrick, 1918). Proj-
ect-based learning’s goal is to provide opportu-
nities for students to become engaged in their
own learning as they create meaningful arti-
facts (D’Angelo et al., 2009). In project-based
learning, students learn better when they can
construct concrete materials out of what they
have learned. Molecular models could there-
fore be an alternative teaching technique to en-
hance BSED Science major students’ conceptu-
al understanding to enhance student learning
of molecular geometry in Inorganic Chemistry.

1.1 Objectives of the Study

The study aimed to explore how the conceptual
understanding of the BSED Science major stu-
dents is affected by the teaching strategies used
in teaching Molecular Geometry in Inorganic
Chemistry specifically to:

1.1.1 determine the conceptual understanding
of groups by looking at their mean scores: and
1.1.2 discuss the difference in the gain scores of
the two groups

Materials and Methods

This part mentions the research design, respon-
dents of the study, sampling design, instruments,
procedure, and statistical treatment of the study.

Research Design

The study utilized the quasi-experimental design,
particularlythenon-equivalentcontrolgroupdesign
which according to McBurney & White (2013) sug-
gested that the researcher must select participants
in different conditions from pre-existing groups.

Respondents of the Study
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The respondents of the study were Sec-
ond-year BSED Science major students during the
second semester of the school year 2018-2019.
The two classes were composed of mixed Physi-
cal and Biological Sciences major students. One
class has taken the said academic coursework
on the MTh 9:00-12:00 schedule while the other
group has taken it up TF 7:30-10:30 AM. They
were enrolled in SCI-168L (inorganic Chemistry)
during the second semester of the school year
2018-2019, taught by the researcher herself.

The two classes were considered as sep-
arate groups, control and experimental groups.
Only those students who qualified in the inclusion
criteria were considered as research respondents.

Sampling Design

The researcher used purposive sampling,
particularly, criterion sampling, in choosing the
respondents of the study. Criterion sampling is a
type of purposive sampling that involves searching
for cases or individuals who meet a certain criteri-
on (Palys, 2008). Respondents of the study were
selected using their Grade Point average (GPA) in
all science subjects taken. Students with at least
a 1.8 GPA in all their previous science subjects
were selected as respondents. This was done to
establish the same entry behavior. In this manner,
being biased in sampling was avoided due to the
equality of the students in terms of their academic
performance. Students who did not qualify were
still part of the class discussion. Two groups were
utilized in this study particularly, the control and
experimental groups. This was determined by a
toss of a coin. The chances of being picked as ei-
ther the control or experimental group are equal,
for the odds of either the head or the tail landing
face up is the same at 50% (Edkins, 2007). The
head was assigned to the MTh class while the tail
was assigned to the TF class. The side that land-
ed up-head was considered the control group.

Research Instruments

The researcher utilized a researcher-made
and adapted 30-item test for the pre and post-
test. Items 1-10, 15-18, and 20-30 were made
by the researcher while items 11-14, and 19-20
were adapted from the website of Southwest-
ern University, Texas. These questions were val-
idated by 3 Chemistry teachers who had more



Recent Educational Research
Volume 2, Issue 1

than 5 years of teaching experience in Chem-
istry. A pilot test was conducted on some stu-
dents to determine the test’s difficulty index and
its items’ discrimination index. Revisions, spe-
cifically on the changes in some alternatives,
were made based on the results of the pilot test.

Research Procedure

The duration of the study (pre-test until
post-test) lasted 5 meetings with an estimated
period of 1 hour and 30 minutes for every meet-
ing. During the first meeting, the researcher
conducted the pre-test for the two control and
experimental groups. The researcher kept the
scores and the papers of the respondents. After
the pre-test, the researcher conducted an inter-
vention by means of teaching the two groups the
topic of molecular geometry. In the second meet-
ing, the researcher taught the BSED Science ma-
jor students the topic of Lewis Structure which
is a prerequisite to learning molecular geome-
try. In the third meeting, the researcher taught
the two groups the topic of molecular geometry
without the lone pairs. At the fourth meeting, the
researcher discussed molecular geometry with
lone pairs. On the fifth meeting, the research-
er conducted a post-test to determine the learn-
ing gains of the students. All the scores and re-
sponses of the respondents were kept with the
utmost confidentiality. It is important to note
that all lessons discussed with both groups are
the same except for the teaching strategies that

the researcher used in teaching the lessons. Mo-
lecular models were utilized by the research-
er in teaching the experimental group while
the other group used no molecular models but
were merely taught using the traditional lecture
method. All the topics discussed by the research-
er followed the lessons of Brown et al. (2012).

Statistical Treatment of the Study

The researcher used descriptive statistics
for determining the level of conceptual under-
standing of the BSED Science major students,
paired t-test for determining the significant dif-
ference of the difference between the student’s
pre-test and post-test scores, and the t-test in-
dependent sample for determining the differ-
ence between the gain scores of the two groups.

Results and Discussion

This presents the results and discussions
of the identified objectives of the study. The pre-
sentation follows the enumerated objectives of
the study. This study sought to find the conceptu-
al understanding of BSED Science major students
using molecular models in Inorganic Chemistry.

Conceptual Understanding of BSED Science
Major Students

Table 1 below shows the conceptual under-
standing of the BSED Science major students as
seen in their pre and post-test scores of the two
groups - the experimental and control groups.

Pro-test mamp | Recordthe mmmp | Discuss molecular geometry through
results lecture method (control group) and

molecular models (experimental)
group

Comparison of Pre-

test and Post-test 4 Record the <4 Post-test

results results
Figure 1.

The Flow of Activities in the Conduct of the Study
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UINNESS
Group Number of Pre-test Post-test
Respondents | Mean Score Mean Score
Experimental Group
(Using Molecular
Models) 30 15.25 25.75
Control group
(Lecture method
with no models) 30 16.67 25.08

Note: p-value<0.05=significant; p.value>0.05=not significant

Table 1.
Pre-test and Post-test Scores on the Con-
ceptual Understanding of the Experimental
and Control groups

Table 1 presents the pre-test and post-test scores
of the two groups. It can be gleaned from the
conceptual understanding that the Experimental
group obtained a pre-test mean score of 15.25
and 25.75 post-test mean score, respectively,
which indicates that the conceptual understand-
ing of the experimental group’s scores on the
examination of the topics of molecular geometry
increased after being exposed to the use of molec-
ular models. It can also be seen from Table 1 that
the Control group also obtained a pre-test mean
score of 16.67 and 25.08 post-test mean score of
25.75 which also exhibited an increase in the con-
ceptual understanding mean score using the lec-
ture method without the use of molecular models.

With the results shown in Table 1, the re-
searcher has found out that the BSED Science ma-
jor students both in the experimental and control
groups performed better based on the increased
conceptualunderstanding meanscores afterteach-
ing the topics in molecular geometry in Inorganic
Chemistry with the identified teaching strategies.
As shown in Table 2, the pre-posttest mean dif-
ferences between the experimental and control
groups were 10.5 and 8.42, respectively. It can
be gleaned from the table that there is a great-
er improvement in the conceptual understanding
of the experimental group than that of the con-
trol group. The greater conceptual understand-
ing improvement in the experimental group did
not just happen by coincidence. Still, it was a
product of the student’s exposure to the molec-
ular models, which is consistent with the find-
ings of Magtolis (2013), Harris, Peck, Colton, Mor

Group Number of Pre-test Post-test
Respondents | Mean Score Mean Score

Experimental Group

(Using Molecular

Models) 30 15.25 25.75

Control group

(Lecture method

with no models) 30 16.67 25.08

Note: p-value<0.05=significant; p.value>0.05=not significant

Table 2.
The difference in the Gain Scores of the Ex-
perimental and Control groups

ries, Neto, & Kallio (2009), and Halloun (1984).

However, comparing the two groups
pre-post-test differences, through the aid of
t-test independent samples (t-test two samples
in Microsoft Excel 2010) with an alpha level of
0.05, the researcher found out that the p-val-
ue of the comparison between the two groups
gain scores is 0.478582. The p-value is great-
er than the set alpha value (0.478582>0.05)
and with this, it can be interpreted as not sig-
nificant. This implies that the students from the
two groups performed equally well regardless
of the teaching strategies they were exposed to
and, thus, the null hypothesis - there is no sig-
nificant difference between the scores of the stu-
dents exposed to molecular models and students
taught by using the lecture method is accepted.

Conclusion

Based on the findings of this research, the follow-
ing conclusions are made:

1. There is no noteworthy difference be-
tween the conceptual understanding of the two
teaching strategies - the molecular models and
lecture method - in teaching Molecular Geometry
in Inorganic Chemistry.

2. Molecular Models and the lecture method
are both effective teaching strategies for improv-
ing the conceptual understanding of the BSED
Science major students in teaching Molecular Ge-
ometry in Inorganic Chemistry.
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