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Abstract

This research is made to study interactive simulations for teaching lenses for X standard Girls
students. The sample of the study consists of 160 X Standard Students and among them, 88 are
Boys Students and 72 Girls Students. In order to study the objectives, Solomon four group
experimental design has employed. The X Standard Students in control group were taught Lenses
by using Conventional Design. The X Standard Students in experimental group were taught
Lenses through Interactive Simulations. The results reveal that X Standard Girls in experimental
groups of both PPT design and PT design have excelled in learning Lenses by means of
Interactive Simulations for Teaching Lenses than control groups have gone through in learning
of Lenses in Conventional Design in both PPT design and PT design. The post test scores of X
Standard Girls in both experimental and control groups are higher than their pre test scores in
PPT design. The post test scores of X Standard Girls in experimental group of PPT design are
lesser than the post test scores of XI Standard Girls in experimental group of PT design. Thus, it
is concluded that Teaching Lenses through Interactive Simulations is having positive impact on
their learning Lenses than through Conventional Design and Interactive Simulations is having
higher impact on learning Lenses among X Standard Girls. Therefore, it is concluded that
Teaching Lenses through Interactive Simulations is having positive effect on their learning
Lenses than through Conventional Design and Interactive Simulations is highly effective for
learning Lenses among X Standard Girls.
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INTRODUCTION

Interactive simulations are the vibrant digital models of actual world system or situations which are permitting
students or learners for participating actively in learning by means of operate concepts, taking rational
decision(Correia et al. 2019) and looking instantaneous, outcomes of casual relations in a safe atmosphere which
are improving their learning activities(Ismalia et al 2022). Interactive simulations are helping students and teachers
for creating student oriented classroom through understanding and acknowledging ideas of students, encouraging
students for their active learning(Sitindaon et al. 2020) and properly directing them, building their previous
knowledge, recognizing and dealing their multiple objectives, adjusting activities to their atmosphere and students
and improving their professional learning(Salazar, 2021). Interactive simulations are a group of interactive and
research based simulations that are highly improved understanding of different notions, ideas, theories and content
of subject among students (Banda and Nzabahimana, 2023) and it making connectivity and giving access to
students for conceptual models through visualization and removing gap among actual world situations and
theoretical concepts(Taibu et al. 2021).

Interactive simulations are highly improving understanding capabilities of students towards various complicated
and difficult concepts very easily and are integrating them in to different learning atmospheres (Wieman et al.
2010) and they are improving learning through active involvement of students and in turn they are increasing their
motivation and engagement leading to retention of higher knowledge and process skills (Laurence, 2022) and they
are also helping students to enhance their, understanding capability of concepts, problem solving and decision
making abilities significantly(Supurwoko et al. 2016). Interactive simulations are providing instantaneous
feedback, letting to making immediate and quick corrective measures and swift acquisition of skills among
students(Labadlabad, 2025) and they are intensively using by both teachers and students for their effective
teaching and learning of various complicated portion of science subjects. Therefore, it is imperative to study
interactive simulations for teaching lenses for X standard Girls students.
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REVIEW OF EARLIER STUDIES

Silva and Vasconcelos (2026) found that interactive simulations within the SE-FLEX model had positively and
significantly impacting engagement, autonomy and learning experience of pre service chemistry students.
Besides, it had also improved process in learning, performing more number of tests, personal experience and
understanding of concepts and theories.

Uthman et al (2025) concluded that integrated STEM modules enhanced with computer simulations had
increased performance of senior secondary school students in physics and chemistry subjects belonging to
experimental group as against control group and significant disparity was seen among these groups regarding to
their performance. Hence, integrated STEM modules enhanced with computer simulations had positive and
significant effect on performance in chemistry and physics subjects among senior secondary school students.
Eleo and Manguilimotan (2024) revealed that physics education technology (PhET) interactive simulations had
increased performance of Grade 11 senior high school students in physics subject. The mean value of performance
in physics in post test for experimental group was higher as against control group Grade 11 senior high school
students and significant difference in performance was existed among experimental and control groups.

Rico et al (2023) indicated that simulations based learning had significant improved understanding of subject
among under graduate students and it had also increased their academic achievement and critical thinking. Under
graduate students in experimental group had higher degree of academic achievement and critical thinking as
comparing to control group and significant difference was observed among these groups in academic achievement
and critical thinking.

Sibinda and Shumba (2022) showed that PhET interactive simulations and power point slide presentation had
worked better and was effective among grade 10 students. Interactive simulations were highly effective as
compared to power point presentation in visualizing chemical equations among grade 10 students. Grade 10
students in PhET interactive simulation group had higher degree of attitude and achievement in learning of
chemical equations in comparing to those in power point presentation group.

Taneo and Moleno (2021) found that PhET interactive simulation had increased performance of grade 8
students in physics subject and significant disparity was witnessed among pre and post test scores among
PhET interactive simulation and lecture method. Besides, significant relation was existed among attitude towards
PhET interactive simulation performance score in physics of grade 8 students in post test exposed with PhET
interactive simulation strategy.

Garcia (2020) concluded that PhET interactive simulations were improving performance of grade 8§ students in
mathematics subject and it was differing significantly among scores in mathematics of pre and post tests. Grade
8 students in experimental groups had showed higher degree of performance in mathematics subject than control
group students.

Ngatia et al (2019) revealed that interactive multimedia simulations had positive and significant impact on
achievement of secondary school students in physics subject. Secondary school students taught through
interactive multimedia simulations had exhibited improved achievement in comparing to those taught by means
of conventional teaching methods.

Sreelekha (2018) indicated computer simulation and video based instructional strategies had positive and
significant effect on practical physics test of SS II physics students. Students in experimental group had higher
acquisition of skills practical physics as opposed to those were in control group. Thus, use of mputer simulation
and video based instructional strategies had improved acquisition of skills practical physics among SS II physics
students significantly.

OBJECTIVES OF THE STUDY
1. To find out the significant difference between Experimental group (Interactive Simulations for Teaching Lenses)
Girls and Control group (Conventional Design for Teaching Lenses) Girls in X Standard Students learning Lenses.

HYPOTHESES OF THE STUDY
There is no significant difference between the pre test and post test scores of experimental group Girls in
PPT design.

1. There is no significant difference between the pre test scores of control group Girls in PPT design and
post test scores of control group Girls in PPT design.

2. There is no significant difference between the pre test scores of experimental group Girls in PPT design
and pre test scores of control group Girls in PPT design.

3. There is no significant difference between the post test scores of experimental group Girls in PPT design
and post test scores of control group Girls in PPT design.

4. There is no significant difference between the post test scores of experimental group Girls in PT design and
post test scores of control group Girls in PT design.

5. There is no significant difference between the pre test scores of control group Girls in PPT design and post test
scores of control group Girls in PT design.

6. There is no significant difference between the post test scores of experimental group Girls in PPT design and
post test scores of experimental group Girls in PT design.
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7. There is no significant difference between the post test scores of control group Girls in PPT design and post
test scores of control group Girls in PT design.

METHODOLOGY

This study is carried out in Thoothukudi district of Tamil Nadu. The sample of this study is 160 X Standard
Students and they are drawn from Ravilla KRA Vidyalaya CBSE School, Kovilpatti, Thoothukudi district and
Edustar International School, Kovilpatti Thoothukudi district of Tamil Nadu. Amongst them, 88 are Boys Students
and 72 are Girls Students. For the purpose of studying the objectives, Solomon four group experimental design is
applied and is illustrated in Figure-1 and it is a blend of the pre test-post test control group design and the post test
only control group design. The X Standard Students in control group are taught Lenses through Conventional
Design. The X Standard Students in experimental group are taught Lenses through Interactive Simulations and
the measures are taken for minimizing or controlling the threats to internal and external validity rationally.
FIGURE-1. SOLOMON FOUR GROUP EXPERIMENTAL DESIGN

EXPERIMENTAL | 1A VR | 1B
GROUP 1
CONTROL GROUP 1
> 2A ™ 2B
EXPERIMENTAL GROUP|
2 v > 1C
R
CONTROL GROUP 2
2C
= T
M

1A - EG1 - Pre test
2A - CG1 - Pre test
1B - EGI1 - Post test
2B - CG1 - Post test
1C - EG2 - Post test
2C - CG2 - Post test

A

The tools namely Criterion test on Teaching Lenses through Interactive Simulations for X Standard Girls Students
and app-Video Explanation for Lenses are used in the this study. The Pre and Post- tests are conducted among
Group I and Group II. The post test only design (PT design) is conducted for Group III and Group IV. The
investigator has developed app for Interactive Simulations for teaching Lenses. The two Experimental groups’
with sample of 36 X Standard Girls Students and each of them are subjected to treatment and these students are
taught Lenses through Interactive Simulations. The two Control groups’ with sample of 36 X Standard Girls
Students and each of them are subjected to Conventional Design.

RESULTS HYPOTHESES TESTING

Hypothesis-1: There is no significant difference between the pre test and post test scores of experimental group
Girls in PPT design.

Table-1. Pre Test and Post Test Scores of Experimental Group Girls in PPT Design
'Variable N Mean SD (t-Value Sig.

PPT(Experimental Girls) - Pre Test 18 1939  2.83 [20.090 .000
PPT(Experimental Girls) - Post Test |18 39.44 .85

From the above table, it is seen that the calculated ‘t” value of 20.090 is higher than the critical value of 2.90 in
1% level of significance. Hence, it is concluded that there exists significant difference between the pre test and
post test scores of experimental group Girls in PPT design. The mean value of the post test (39.44) scores of
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experimental group Girls in PPT design is higher than the mean value of pre test (19.39) scores of experimental
group Girls in PPT design. Thus, the hypothesis is rejected. The experimental group Girls in PPT design has
performed very well after the experiment. It is interpreted that Interactive Simulations for Teaching Lenses
is having better impact on X Standard Girls Students in learning Lenses in PPT design.

Hypothesis-2: There is no significant difference between the pre test scores of control group Girls in PPT design
and post test scores of control group Girls in PPT design.

Table-2. Pre Test Scores of Control Group Girls in PPT Design and Post Test Scores of Control Group

Girls in PPT Design
Variable N Mean SD (t-Value [Sig.
PPT(Control Girls) - Pre Test 18 22.17 |1.47 |11.723 .000

PPT(Control Girls) - Post Test 18 Bl1.56 B3.17

From the above table, it is observed that the calculated ‘t’ value of 11.723 is higher than the critical value of
2.90 in 1% level of significance. Hence, it is concluded that there exists significant between the pre test scores
of control group Girls in PPT design and post test scores of control group Girls in PPT design. The mean value
of the post test scores of control group Girls (31.56) in PPT design is higher than the mean value of pre test
scores of control group Girls (22.17) in PPT design. Thus the hypothesis is rejected. The pre test scores of control
group Girls in PPT design is smaller than the post test scores of control group Girls in PPT design. Hypothesis-3:
There is no significant difference between the pre test scores of experimental group Girls in PPT design and
pre test scores of control group Girls in PPT design.

Table-3. Pre Test Scores of Experimental Group Girls in PPT Design and Pre Test Scores of Control
Group Girls in PPT Design

Variable N Mean SD [t-Value Sig.
PPT(Experimental Girls) - Pre Test |18 19.39 2.83 [3.651 .000
PPT(Control Girls) - Pre Test 18 22.17 147

From the above table, it is observed that the calculated ‘t” value of 3.651 is higher than the critical value of 2.90
in 1% level of significance. Hence, it is concluded that there exists significant difference between the pre test
scores of control group Girls in PPT design and post test scores of control group Girls in PPT design. Thus, the
hypothesis is rejected. It is interpreted that the experimental group Girls and control group Girls are differed in
PPT design.

Hypothesis-4: There is no significant difference between the post test scores of experimental group Girls in PPT
design and post test scores of control group Girls in PPT design.

Table-4. Post Test Scores of Experimental Group Girls in PPT Design and Post Test Scores of Control
Group Girls in PPT Design

Variable N Mean SD (t-Value Sig.
PPT(Experimental Girls) - Post Test 18 39.44 285 [7.316 .000
PPT(Control Girls) - Post Test 18 BL.56 [3.17

From the above table, it is clear that the calculated ‘t” value of 7.316 is higher than the critical value of 2.90 in 1%
level of significance. Hence, it is concluded that there exists significant between the post test scores of experimental
group Girls in PPT design and post test scores of control group Girls in PPT design. The mean value of the post
test scores of experimental group Girls (39.44) in PPT design is higher than the mean value of post test scores of
control group Girls (31.56) in PPT design. Thus, the hypothesis is rejected. The post test scores of control group
Girls in PPT design is lesser than the post test scores of experimental group Girls in PPT design. It is interpreted
that Interactive Simulations for Teaching Lenses is having better impact on X Standard Girls Students in learning
Lenses than Conventional Design in PPT design.

Hypothesis-5: There is no significant difference between the post test scores of experimental group Girls in PT
design and post test scores of control group Girls in PT design.

Table-5. Post Test Scores of Experimental Group Girls in PT Design and Post Test Scores of Control
Group Girls in PT Design
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PT(Experimental Girls) - Post Test 18 4239 0.85 [12.852 .000
PT(Control Girls) - Post Test 18 32.61 3.52

From the above table, it is evident that the calculated ‘t’ value of 12.852 is higher than the critical value
of 290 in 1% level of significance. Hence, it is concluded that there exists significant difference
between the post test scores of experimental group Girls in PT design and post test scores of control group
Girls in PT design. The mean value of the post test scores of experimental group Girls (42.39) in PT design
is higher than the mean value of post test scores of control group Girls (32.61) in PT design. Thus, the
hypothesis is rejected. The post test scores of control group Girls in PT design is lesser than the post test
scores of experimental group Girls in PT design. It is interpreted that Interactive Simulations for Teaching
Lenses is having better impact on X Standard Girls Students in learning Lenses than Conventional Design
in PT design.

Hypothesis-6: There is no significant difference between the pre test scores of control group Girls in PPT
design and post test scores of control group Girls in PT design.

Table-6. Pre Test Scores of Control Group Girls in PPT Design and Post Test Scores of Control Group

Girls in PT Design
'Variable N [Mean SD (-Value [Sig.
PPT(Control Girls) - Pre Test 18 [22.17 (147 |14.515 .000
PT(Control Girls) - Post Test 18 [32.61 3.52

From the above table, it is apparent that the calculated ‘t” value of 14.515 is higher than the critical value of 2.90
in 1% level of significance. Hence, it is concluded that there exists significant difference between the pre test
scores of control group Girls in PPT design and post test scores of control group Girls in PT design. The mean
value of the post test scores of control group Girls (32.61) in PT design is higher than the mean value of pre test
scores of control group Girls (22.17) in PPT design. Thus, the hypothesis is rejected. The pre test scores of control
group Girls in PPT design is lesser than the post test scores of control group Girls in PT design. It is interpreted
that the normal difference is there between the scores of X Standard Girls Students before and after the subject has
taught.

Hypothesis-7: There is no significant difference between the post test scores of experimental group Girls in PPT
design and post test scores of experimental group Girls in PT design.

Table-7. Post Test Scores of Experimental Group Girls in PPT Design and Post Test Scores of
Experimental Group Girls in PT Design

Variable N Mean SD  (t-Value Sig.
PPT(Experimental Girls) - Post Test (18 39.44 285 [3.850 .001
PT(Experimental Girls) - Post Test |18 42.39  10.85

From the above table, it is seen that the calculated ‘t” value of 3.850 is higher than the critical value of 2.90 in 1%
level of significance. Hence, it is concluded that there exists significant difference between the post test scores of
experimental group Girls in PPT design and post test scores of experimental group Girls in PT design. The mean
value of the post test scores of experimental group Girls (42.39) in PT design is higher than the mean value of post
test scores of experimental group Girls (39.44) in PPT design. Thus, the hypothesis is rejected. It is interpreted
that both experimental group Girls are having good impact in learning Lenses through Interactive Simulations for
Teaching Lenses. The pre test and post test impact in PT design has influenced the X Standard Girls Students
scores more than the scores of X Standard Girls Students in PPT design.

Hypothesis-8: There is no significant difference between the post test scores of control group Girls in PPT design
and post test scores of control group Girls in PT design.

Table-8. Post Test Scores of Control Group Girls in PPT Design and Post Test Scores of Control Group

Girls in PT Design
'Variable N Mean |SD t-Value Sig.
PPT(Control Girls) - Post Test 18  B1.56 B.17 (0.828 419
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From the above table, it is observed that the calculated ‘t” value of 0.828 is lower than the critical value of 2.11 in
5% level of significance. Hence, it is concluded that there exists no significant difference between the post test
scores of control group Girls in PPT design and post test scores of control group Girls in PT design. The mean
value of the post test scores of control group Girls (32.61) in PT design is higher than the mean value of post test
scores of control group Girls (31.56) in PPT design. Thus, the hypothesis is accepted. It is interpreted that
the post test scores of control group Girls in PT design is higher than the post test scores of control group Girls in
PPT design. It is interpreted that both control group Girls are having good impact in learning Lenses through
Conventional Design. The pre test and post test impact in PT design has influenced the X Standard Girls Students
scores more than the scores of X Standard Girls Students in PPT design.

SOLOMON FOUR GROUP ANALYSES - GIRLS
From the above findings, it observed that that the X Standard Girls in experimental groups of both PPT design and
PT design have excelled in learning Lenses by means of Interactive Simulations for Teaching Lenses than control
groups have gone through in learning of Lenses in Conventional Design in both PPT design and PT design.

The above findings explicate that the post test scores of X Standard Girls in both experimental and control groups
are higher than their pre test scores in PPT design. It reveals that both deigns have impact on X Standard Girls’
learning of Lenses. The above findings show that the pre test score of X Standard Girls in control group in PPT
design is higher than the pre test score of experimental group in PPT design.

The above findings of cross comparison reveal that the post test scores of X Standard Girls in control group of PT
design are higher than the pre test scores of X Standard Girls in control group of PPT design. It demonstrates that
Conventional Design has impact on X Standard Girls’ learning of Lenses.

Furthermore, the above findings explicate that the post test scores of X Standard Girls in control group of PPT
design are lesser than the post test scores of X Standard Girls s in control group of PT design. The post test scores
of X Standard Girls in experimental group of PPT design are lesser than the post test scores of XI Standard Girls
in experimental group of PT design and it is because of the pre test impact on both experimental and control group
Girls in PPT design.

The criterion test for Teaching Lenses through Interactive Simulations for X Standard Girls is shown in the
following Table. It is inferred that Teaching Lenses through Interactive Simulations is having positive impact on
their learning Lenses than through Conventional Design and Interactive Simulations is having higher impact on
learning Lenses among X Standard Girls.

h Interactive Simulations for X Standard Girls

Table-9. Criterion Test for Teaching Lenses throug
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CONCLUSION

The X Standard Girls in experimental groups of both PPT design and PT design have excelled in learning Lenses
by means of Interactive Simulations for Teaching Lenses than control groups have gone through in learning of
Lenses in Conventional Design in both PPT design and PT design. The post test scores of X Standard Girls in both
experimental and control groups are higher than their pre test scores in PPT design. The post test scores of X
Standard Girls in experimental group of PPT design are lesser than the post test scores of XI Standard Girls in
experimental group of PT design. Thus, it is concluded that Teaching Lenses through Interactive Simulations is
having positive impact on their learning Lenses than through Conventional Design and Interactive Simulations is
having higher impact on learning Lenses among X Standard Girls.
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