The Effectiveness of a Proposed Instructional Program, based on the Hypothetical/Virtual
reality, in Promoting Social Skills of 10th grade in Physics Subject

Cilgall Apali b ali) il o ail g e paida aliyy Allad
s Ll Bala B dlad) Cial) Ladls ol LeLaiaY)

(OB laaa Cpa glin S RS A
[ Ll LK/ dplaldl daals [ Ll LK [ dpladdl daals
L;“S-‘S‘ 9 Lﬁ}})ﬁ\ .JUI:J}[\ e.u.:é ;Lg}gﬂ\ ?uﬁ
hanaw.mohammed@univsul. soni.ali@univsul.edu.ig
edu.ig
daa) H)S wu
[ Al S/ dgledd) dasla
Lyl and

ari.ahmed@univsul.edu.ig

e i) @blgal) ¢ PRET zaliyy ¢ ool 5 adlgl) sdalidal) cilalsl)

Gl (bl 438
.2 2a=l 16.\1;4«“42026 J:La.d: c@hﬂ‘}(\

cillil) (3o8al Lola) £ Lial) Lad) cagar ade gidall Jgagh) goi (e duad) 138
Guad) Jaand 0 AN hasd muii (Creative Commons Attribution ) &l
o darad oLy ALl (i gag citipall Lud) Jand) ol Jaydy (uAY) g 43U
Aojlad (aley daladi

Registered (2 Aawa Indexed (& dugda
ROAD IASJ

Journal of Babylon Center for Humanities Studies :2026 Volume: 16 Issue :2
(ISSN): 2227-2895 (Print) (E-1SSN):2313-0059 (Online)

Q@%%%——@ 7 :anss| ‘g| :awnjo) ‘gz[Z :salpms Samuewny Joj Jajuaq uojAqey jo [euanop @—8}%&}&


mailto:pakhshan.ahmed@univsul.edu.iq
mailto:pakhshan.ahmed@univsul.edu.iq
mailto:soni.ali@univsul.edu.iq
mailto:ari.ahmed@univsul.edu.iq

[ -
[=]
=
=3
=
=
a
=)
0a
o
(=
=
(=]
=
c3a
[1-]
=]
—
(1)
-3
==
(=]
=3
=
=
3
o
=
=
[1-]
7]
(¢
——
=
=
(1=}
@z
Na
a
N
m
—
=
=
3
o
[=r]
n
[72)
=
]
N3
|
|
1

266

The Effectiveness of a Proposed Instructional Program, based on the Hypothetical/Virtual
reality, in Promoting Social Skills of 10th grade in Physics Subject

The Effectiveness of a Proposed Instructional Program, based on the
Hypothetical/Virtual reality, in Promoting Social Skills of 10th grade
in Physics Subject

Soni Omer Ali, Hanaw Hasan Mohammed
Department of Physics, Khan
College of Education, Dean of College of Education,
University of Sulaimani University of Sulaimani

Ari Karim Ahmad,
Department of Physics,
College of Education,
University of Sulaimani

Keywords : Hypothetical/Virtual reality, PhET simulation, Social Skills .

How To Cite This Article

Ali, Soni Omer , Hanaw Hasan Mohammed Khan, Ari Karim Ahmad ,
The Effectiveness of a Proposed Instructional Program, based on the
Hypothetical/Virtual reality, in Promoting Social Skills of 10th grade in
Physics Subject,Journal Of Babylon Center For Humanities Studies,
February 2026,Volume:16, Issue 2.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/

BY MG MD

This work is licensed under a Creative Commons Attribution-

NonCommercial-NoDerivatives 4.0 International License.

uadlall
) il Al ¢ ualed) alall 8 BlSsl colil) ST WPhET  zaliyy ax)

Gl 44 elyls Allall Gyl 4us duhall & DUl e laa¥ls canlsY) ol e
ae) Aol deganay Apnyat Ao sens 10 gena o (goludlly e dys < dlall Caall
alatiuly e dly Adall chLad¥l Giie gaaddl WIS L L (A sene J<122 = (DU
e Kol ailadll ey cucalddinl cEralll slace) e e ldal Efjlea ol
¢0.83 #lus <l il Jalae dad cialy U 5 Bacall ccul@all Jalad Jie ¢l

Journal of Babylon Center for Humanities Studies :2026 Volume: 16 Issue :2
(ISSN): 2227-2895 (Print) ~ (E-1SSN):2313-0059 (Online)


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

The Effectiveness of a Proposed Instructional Program, based on the Hypothetical/Virtual
reality, in Promoting Social Skills of 10th grade in Physics Subject

eus e A a5 sl e <0.81 Hlaaisale) Juleas <0.71 dpiaill 2331l
e Gla) (6 S aly Cisipancag s sal € HLial alasiuly clbiball e )
Glassgiall) diagll ¢laayl craddinl L(0.05 < Cag)sesalsS LY dall) Ayl
yidall olal) Jalats (g\S apye ¢ ufilifinne Gl U LA ¢(Aylmal) léhasYs
3 orie sanall G Ailian) AN <l By 8 dagill @eil bl Jsa(ANCOVA)

n2p = s5¢ p = 0.00024ad5 ¢ F = 16.13%08 Cualy Cua duelaia¥) Gl

o aiSHlie (e asale J<y ol dygyaill de seaddl (O o Y ey Las <0.282
s anly 5 alag) S8l Al QWPhET zaliy alasiad o ) dagil) o3 g el

- Olall 4o lda) dllgall Gread o loga

Abstract
The PhET simulation programme is considered one of the most
innovative technologies in contemporary education that has a positive
influence on students’ academic and social development. In the current
quasi-experimental study, 44 tenth-grade students participated and were
equally assigned to two groups: an experimental group and a control
group (n = 22 per group). Both groups completed pre- and post-tests
using a researcher-developed social skills questionnaire.  Some
psychometric properties such as item analysis, validity and reliability
were extracted for the questionnaire. A sufficient Cronbach’s alpha of
0.83 and split-half reliability of 0.71 and test re-test of 0.81 were
reported, respectively. Normality of the data was checked using the
Kolmogorov-Smirnov test and no deviations from normality were
detected (p-value for the Kolmogorov test > 0.05). Descriptive statistics
(means, standard deviations), independent sample t-test, chi-square and
analysis of Covariance (ANCOVA) were utilized for the data analyses.
The result showed statistically significant differences between groups in
social skills, F=16.13, p=.0002, n2p= .282, indicating that the students in
the experimental group gained significant benefits from their participation
in the intervention. This finding suggests that the use of PhET simulations

had a meaningful and positive impact on enhancing students’ social
skills.

Introduction:

Education is considered one of the vital principles in the
development of societies and an asset for a country [1]. In the meantime,
physics education, as one of the branches of natural science, serves as a
bridge for interaction and identifying common features of various
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phenomena that occur in nature. Physics education can strengthen
scientific attitudes such as accurate, fast, creative, and systematic thinking
[2]. With the increasing technological advances and future competition,
changes in the world of education must be made continuously to create
better achievements in the future through the learning process.

Furthermore, students should not only master basic knowledge but
also adapt to the social environment and creatively solve problems to
compete globally (Yani & Widiyatmoko, 2023: 147). Social skill is
essential for students' future success, enabling them to engage and
collaborate effectively in learning environments. It includes a variety of
skills that enable students to interact effectively with others and manage
their learning responsibilities (Notari, Baumgartner & Herzog 2014:133).
Students with strong social skills tend to exhibit good cooperation and
interaction in both individual and group learning settings, thereby
maximizing their involvement in the learning process (Hurst, Wallace &
Nixon, 2013:376). In addition, social skills act as protective factors are
associated with increased academic growth (Elliott et al., 2025: 32).

Hypothetical/virtual reality-based teaching methods are one of the
new teaching methods that are used to benefit students’ participation and
understanding of complex and three-dimensional concepts. Virtual reality
allows learners to interact and gain complete knowledge of the subject. It
also increases students’ participation, personalized learning, and
cognitive understanding. Virtual reality can transform education and meet
students’ needs for participation, interaction, and inclusion with improved
learning outcomes (Xi, 2024: 650). Virtual reality involves mental and
Imaginary situations that are recreated in the learning environment. It is
related to simulation and scenario-building in the educational
environment. Based on the learning environment, it is sometimes defined
as a hypothetical/virtual reality. This concept represents a simulated
reality and a hypothetical virtual reality that is as immersive as real reality
and enables an enhanced life-like experience (Kuleva, 2023: 71). Among
them, Physics Education Technology (PhET) simulation, introduced in
2002 by Nobel Prize winner Carl Wieman, is an example of interactive
simulation technology that can improve science education (Tusoy &
Baraquia, 2025: 22). PhET simulations not only present concepts but also
guide students to discover the concept in reality (Susilawati et al., 2022:
1160). Considering the necessity of using an instructional program based
on the hypothetical/virtual reality in the physics learning process, PhET
simulation is used in this research.

Research evidence shows that social skills can be enhanced
through educational intervention programs in schools. However,
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traditional educational methods, which are often prevalent in schools,
focus solely on the active role of the teacher and neglect the role of
students as an active element in the learning process. This is while
modern educational trends focus on students as the main determinant of
the learning and teaching process (Ramadan and Badi Younes, 2020: 1).
Given the challenges of traditional education and developments over
time, education programs have changed to better adapt to global demands
and labor market needs. In this era, educational professionals must seek
more advanced and learning-oriented approaches that encourage students'
social skills (Syafrilianto & Rangkuti, 2020: 82).

Currently, however, there is no empirical research on the efficacy
of educational interventions such as PhET simulation in promoting social
skills among 10th -grade students. The current study aimed to examine
whether participation in the PhET simulation, implemented as a highly
structured educational intervention, can improve the level of students’
social skills. Based on previous research it was hypothesized that students
participating in as PhET simulation would significantly promote social
skill compared to those who did not attend the intervention.

Hypotheses of the Research:

To answer the research question, these null hypotheses were formulated:
1.There is no statistically significant difference at the (0.05) significance
level in the mean scores of the pre-test of social skills between the
experimental and the control groups.

2.There is no statistically significant difference at the significance level of
(0.05) in the mean scores of post-tests of the social skills between the
experimental and the control groups.

Methods:

Experimental Design:

The current study utilized a quantitative approach with the type of quasi-
experimental design, specifically equivalent control group with pre-test
and post-test Design. Two groups were involved an experimental group
and a control group, the experimental group implementation of treatment
through PhET simulations integrated into their physics lessons, while the
control group is a comparison class that taught traditional methods only.
Both groups in this study were given a pretest and also a posttest to be
able to see the differences in social skills of the two classes, Students
assigned to the control group did not receive any intervention from the
research project, but completed the questionnaires at the same time as the
experimental groups.
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Table (1) shows clarity and completeness

Pre-Test .
L independent  Dependent  Post-Test
Group AelilEE variable variable Administered
' Creati PRET Creative .
Experimental reative simulation thinking reative
thinking tests tests thinking  tests
control i Traditional + N
_Soual Skills teaching Social Somal Skills
inventory followed Skills inventory

Participants:

The researcher utilized a purposive sampling technique after identifying
the research population, due to significant school boycotts affecting most
schools in Sulaymaniyah City. The study sample was intentionally
selected from Bekhal High School for Girls, consisting of 88 tenth-grade
girls distributed across classes A, B, C, and D. From this population, two
classes—C and D—were randomly selected, comprising 44 students.
Using random sampling technique, these students were divided into two
equal groups: the experimental group (n = 22) and the control group (n =
22).

Measures:

To measure the social skills of the research sample, a dedicated scale was
developed as a key instrument for the study. Following an extensive
search of the internet and a thorough review of relevant literature, so the
researcher relied on the studies that had prepared these types of scales,
drawing upon previous studies such as Abdul Hamid (2012), Karroum
(2019), Dyab (2023). Based on these references, a preliminary scale
consisting of 37 items was constructed to assess various dimensions of
social skills. The items were formatted using a five-point Likert scale
with response options (Always, Often, Sometimes, Rarely, and Never).
Subsequently, several psychometric properties of the questionnaire such
as item analysis, validity, and reliability were examined to ensure its
appropriateness for the study.

Forward-Backward translation:

Considering that the original research sample was tested within the
framework of the research experiment, the students were tenth-grade
science students from Bexali Girls' High School, whose language of
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instruction is Kurdish. It was necessary to translate the experiment from
Arabic into Kurdish by several translators who have expertise in both
Arabic and Kurdish, this was accomplished through the following
procedures. the social skill questionnaire was firstly translated from
Arabic to Kurdish by an expert who was fluent in both Arabic and
Kurdish, and then another expert translated the questionnaire back to
Arabic. Lastly, the third one evaluated the content equivalence of each
item and decided that the translation process was accurately done. In light
of their observations and comments, some necessary adjustments were
made to the wording of some items, and then it was reviewed by a
Kurdish language expert to ensure linguistic accuracy.

Validity and Reliability of the Instruments

Content Validity:

Content validity refers to the extent to which a test’s items are
representative and relevant to the construct or behavior being measured.
It ensures that the content adequately reflects all aspects of the intended
domain, including the wording, format, and scope of items (Roebianto et
al., 2023),

Content validity was confirmed by presenting the items of social skills
questionnaire to a panel of experts which includes eighteen (18) experts
specializing in education, psychology, measurement and evaluation and
teaching methods. The Content Validity Index approach (%80) was
employed; to obtain expert consensus on each item for approval and
suitability that's it demonstrates strong agreement among experts, after
considering the opinions, observations, and suggestions of experts and
specialists regarding the removal and modification of some items. All the
37 items were retained.

Item Analysis of the Social Skills Scale:

Item analysis is a process employed to assess the quality of individual test
items (questions) and their impact on the overall validity and reliability of
a scale. It involves examining how examinees respond to each item,
evaluating item difficulty, and determining how well items discriminate
between high and low-scoring individuals. This analysis helps identify
poorly performing items that may require adjustment or elimination,
hence enhancing the assessment's quality and validity(Bozdogan &
Uzoglu, 2012).

To conduct item analysis for the Social Skills Questionnaire, the
researcher recruited (185) tenth-grade science students from Bekhal and
Raz Girls’ High Schools. Participants’ scores were ranked from highest to
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lowest, and two comparison groups (high-scoring and low-scoring
students) were formed based on the upper and lower (27%) criterion. This
procedure resulted in (50) students selected for each group. Item
discrimination was examined by comparing responses between the two
groups, while item-total correlations were computed to assess the
relationship between each item and the overall questionnaire score.

A)ltem Discrimination:

To identify item-level differences between the two groups, the researcher
applied the two-sample t-test. As shown in Table (2), the results indicated
that there were no statistically significant differences at the (0.05) level
for items (23 and 27). However, significant differences were found
between the high and low scoring groups across all other items on the
social skills inventory.
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Table (2) shows the results of the independent samples t-test to assess the item

discrimination on the Social Skills questionnaire. A
item Group Mean SD t sig item Group Mean SD t sig gé
R A VR R N - AT TS 8
S TR I NRE g é
s M S2 7 an om o2 TS D o
CoMm T e om0 421K 0g 0n
SRS n om0 D4R g on o
S R T
T low a0 e 000 2 BN 05 T 482 00 g
o PR R an om oo O 3% 1D on o -
o M3 MT ug ow om P 4% o 0w =
o P T e owom P IR A oo
WSS s o m T SE I sy o
A R IR AP
I R S TR T
W P3E LS Ly on m P 42T o
s M o om w3 S on o g
s PSS w9 AE T ew om
T A G e ow w35 1D en omgg
o AR R an oo @ AE T e o
19 0.00 4.48 .50 4.40 0.00 ,

Low 3.44 1.59

B)Item-Total Correlation:

ngg%}g

Allen and Yen (2002) explained that at its foundation, item total
correlation is a measure of how well each item contributes to the overall
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construct being measured, a greater correlation suggests that the item is
consistent with the latent trait or concept the survey attempts to capture.
The analysis of item-total correlations is a crucial step in developing and
refining measurement tools. It helps researchers ensure that their criteria
are internal consistency, valid, and accurately catch the intended
construct.

Pearson’s correlation coefficient was employed to assess the relationship
between each item and the overall score on the social skills questionnaire.
As shown in Table (3), the findings showed that all items, except items
(23 and 27) had a statistically significant positive correlation between
each Item and the total score of the questionnaire. Therefore, based on the
analyses mentioned above, the item 23 and 27 were removed from the
guestionnaire.

Table (3) shows the results of item-total correlations for the Social
Skills questionnaire.

item correlation sig item correlation sig item correlation Sig
1 80 0.00 14 .27 0.006 27 .09 0.389
2 .65 0.00 15 .30 0.003 28 .53 0.00
3 59 0.00 16 .52 0.00 29 .60 0.00
4 54 0.00 17 .28 0.004 30 41 0.00
5 .60 0.00 18 .46 0.00 31 .42 0.00
6 .55 0.00 19 .33 0.001 32 .72 0.00
7 55 0.00 20 51 0.00 33 .49 0.00
8 .64 000 21 .44 0.00 34 .56 0.00
9 .61 0.00 22 .37 000 35 .62 0.00
10 .69 0.00 23 .16 0.105 36 .52 0.00
11 48 0.00 24 .60 0.00 37 .64 0.00
12 58 0.00 25 .46 0.00

13 53 0.00 26 .59 0.00

The Exploratory Sample for the Social skills Inventory:

In order to ensure clarity of the instructions and items of the exam for
students, determine the necessary time to conduct the exam in general,
find the reliability level, identify the implementation situations, and any
Issues, obstacles or barriers if exist, the researcher conducted the exam on
(16/1/2025) on a preliminary sample, which consisted of (40) students
from the science 10th grade of(Raz Girls' High School), who are outside
the main research sample and are at the same academic level. This sample
was purposefully selected because due to the boycott of most schools in
the city of Sulaymaniyah, most schools did not continue their studies, but
the researcher contacted this school due to it continue to study. They were
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gathered in one of the school's classes, and the exam was conducted in a
calm and peaceful environment. It is worth noting that the students did
not present any significant problems during the exam, then the average
time of the test was calculated by taking the answer time of the first
student and the last student, which was an average of (30) minutes,
Afterwards, their answers were corrected according to the criteria
previously determined for this purpose, in order to put the answers under
statistical analysis.

Reliability:

reliability refers to the consistency and stability of a measurement or
test(Andersson et al., 2024). It indicates whether the same results can be
obtained if the measurement or test is repeated under the same conditions
and population. A reliable test will produce similar results each time it is
used, regardless of who is using it or when it is used(Candrawati et al.,
2025).

To find the reliability level of social skills scale the following types of
reliability were used for that purpose by this way.

A)lnternal consistency:

These methods are used to examine the homogeneity of items within the
test (Field, 2017), two widely accepted techniques are used Cronbach's
alpha and Split- Half equations to determine the internal consistency of
the social skill inventory among (40) tenth grades students from (Raz
Girls' High School). It was found that the measure has an acceptable
value of reliability as showed that the Cronbach alpha and split half
reliability values were (0.83) and (0.71) respectively.

B)Test retest:

To establish reliability, the researcher employed the test-retest method by
re-administering the test to the same sample which consisted of (40)
students after a two-week that is, on the date (30/1/2025) on Thursday.
Pearson correlation was utilized and the results indicated a high reliability
coefficient of 0.81, which is an acceptable value of the reliability based
on the Viswanathan et al., (2017) recommendation.

Normal distribution:

Normality of the pre-test data was assessed using the Shapiro—Wilk test,
which is suitable for samples smaller than 50 participants. The findings
indicated that, the data collected from the Social Skills Questionnaire met
the assumption of normality. Consequently, parametric tests were
employed for subsequent data analyses.
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Table (4) Shows normality of the used variable in the study

Kolmogorov-Smirnov Shapiro-Wilk
Social SKills gtatlstl df Sig. gtatlstl df Sig.
103 44 200* | .975 44 448
Social Skills — Mormal | Normal Q-Q Plot of Pre_test

Mean = 105.20
Stel. Dev.=23.124
N =44

Expected Normal

60.00

80.00 100.00 120.00 140.00 160.00

Observed Value

Graph (1) shows normal distribution of the used variable in the study
Intervention:

The PhET program was taught by the researcher over a period of eight
weeks, with a total of six lessons per week—three lessons for each group.
Each lesson lasted approximately 45 minutes. About one week prior to
the intervention, pre-test data were collected from both the treatment and
control groups using social skills questionnaire. Following the completion
of the treatment, post-test data were obtained from both groups to assess
the outcomes.

Equivalence of Research Groups:

It is critical to ensure equivalency between the experimental and control
groups, when splitting the study sample, this means that in order for the
comparison to be valid and reliable, the participants in both groups,
should be similar in characteristics relevant to the subject of the study (
Stefanos, Graziella & Giovanni 2020) .

To establish equivalence between the experimental and control groups,
the accounted for many variables that could influence the independent
variable. These includes:

1-The students' age (measured in months).

2-Level of intelligence.

3-The academic background of their parents.

4-Student's parents' occupation.

5-Physics achievement in the first semester.
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The Age (measured in month):

This variable was controlled due to its correlation with cognitive growth
or mental maturity, which may influence the research outcomes. The
researcher recorded the students' ages of each participant in months as of
(February 10, 2025), which is the commencement of the experiment to
ascertain the overall difference between the two groups An independent-
samples t-test was conducted to compare the ages (in months) of students
in the experimental and control groups. The mean and standard deviation
of ages of both groups are shown in table (5). The findings illustrated that
the experimental and control groups did not differ significantly, t(42) = —
0.81,p=.42, (P > 0.05), 95% CI [-6.50, 2.77], suggesting that the groups
were comparable in age at the start of the program.

Table (5) Shows ages in month differences between study groups

Group Statistics

Std. Std. Error
Group N Mean Deviation Mean
Age Experimental 22 195.6 9.01 1.92
g Control 22 1975 5.90 1.25
Intelligence:

The researcher employed an intelligence test that had been
translated from English to Kurdish by (Baban,2012),the test was
validated and shown to be reliable, having been previously administered
and tested within the Kurdish population of the Iraqi Kurdistan Region,
The test comprised 50 diverse items, with an established answer key for
scoring, It was administered at the same time to both the experimental
and control groups on January 28, 2025, before the beginning of the
instructional program. Subsequently, the responses were scored by
awarding (1) point for each correct answer and (0) points for each
incorrect one. To compare 1Q scores between the experimental and
control groups independent-samples t-test was conducted. The mean and
standard deviation of both groups are shown in table (6). The result
showed that there was not significantly difference in I1Q scores between
groups, t(42) =0.43, p=.67, (P > 0.05),95% CI [-2.16, 3.34]. This result
suggests the two groups were statistically equivalent in 1Q at baseline.
This supports the internal validity of the present study by illustrating that
IQ does not act as a confounding variable affecting the study's results.
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Table (6) Shows IQ test differences between study groups

Group Statistics
Group N  Mean Std. Deviation
1O-test Experimental 22 25.36 4.31
Control 22  24.77 4.72

Students’ Physics Achievement in first semester:

The experimental and control groups were equivalent in their physics
grades for the first semester of the 2024—2025 academic year, as verified
by the grade records provided by the school administration and presented
in Table (7).to examine student’s physics achievement in first semester
independent-samples t-test was conducted. It was found that the
difference between groups was not statistically significant, t=0.56,
p=.58, (P >0.05),95% CI [-6.99, 12.36], indicating that the groups were

equivalent in physics achievement prior to the intervention.
Table (7) Shows descriptive statistics in physics achievement between the groups

Group Statistics

Mea Std.
: Group N af n Deviation
Physics Experimental 52.4
Achieveme 22 © 18.68
group 5
nt 42 497
Control group 22 ; v 12.32

Parents’ Educational background:

The researcher determined the educational qualifications of parents in
both the experimental and control. Parental education was classified into
four tiers: Level 1 (illiterate), Level 2 (basic), Level 3 (secondary), and
Level 4 (diploma and higher). A chi-square test of independence was
performed to investigate the relationship between group (experimental
versus control) and maternal education level. The findings revealed no
significant correlation, ¥*(3, N =44) = 0.48, p = .92 (p > 0.05), indicating
that the two groups were equivalent regarding mothers’ educational
attainment. The analysis of fathers' education levels showed no
statistically significant difference between the groups, ¥*(3, N = 44) =
0.45, p = .93 (p > 0.05), showing similar distributions in both groups.
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Table (8) Shows students’ parental educational background for both

groups
Educational background ExqEErlmeniE]  Comi total 2 sig
group group
illiterate 3 3 6
Basic 8 6 14
Mother Secondary 6 7 13
Education Diploma and 0.48 .92
5 6 11
above
Total 22 22 44
Father illiterate 3 3 6
Education Basic 8 6 14
Secondary 6 7 13
Diploma and 5 6 11 045 .93
above
Total 22 22 44

Students’ Economic Status:

The researcher determined the students' economic status based on these
categories (low, meddle, good) and, after distributing the information
form, was able to regulate this variable.As shown in the table (9),
utilizing chi-square test revealed that there was no statistically significant
between groups in this variable, y*(2, N=44)=2.47, p=.29, (P > 0.05),
suggesting that the experimental and control groups do not differ
significantly in the distribution of economic status.

Table (9) Shows students’ Economic Status between groups

Experimental Control

Economic Status total 2 sig

group group
Low 1 1 2
Economic Middle 10 15 25
Status good 11 6 17 247 .29
Total 22 22 44

Parental Employment Status:

A chi-square test was utilized to inspect the association between groups
and parents’ employment status. The result demonstrated not statistically
significant, ¥*(1, N = 44) = 0.36, p = .55,(P > 0.05) between groups and
mothers’ employment status, suggesting that the distribution of
employment status among mothers did not differ significantly between
the experimental and control groups. Regarding the relationship between
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father’s employment status and assignment group, the result of chi-square

A test showed not statistically significant, ¥*(3, N = 44) = 1.00, p = .80, (P >
gé 0.05), indicating no significant difference between the experimental and
M control groups.
IR Table (10) Shows students’ parental educational background for
both groups
Employment Experimental Control total 2 sig
group group
House wife 14 12 26
Mother Public Sector
employment Employee 8 10 18 0.36 95
Total 22 22 44
Self-employed 14 14 28
Father Public Sector 7 7 14
employment Egﬂtg/ee 0 1 1 1.0 .80
Unemployed 1 0 1
Total 22 22 44
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Implementation period:

To ensure consistency during the experimental period, the researcher
conducted the study within the same school for both the experimental and
control groups during the second semester. The instructional intervention
began on February 10, 2025, with both groups receiving three 45-minute
lessons per week. The experimental group was taught using the PhET-
based program, whereas the control group received instruction through
the traditional teaching method. The implementation ended on April 10,
2025.

The scientific content covered in the study was selected from Sections
Four and Five of the Science for All: Physics — Student Book for 10"
grade, Eighth Edition (2016 AD). This selection was based on the
duration of the experimental period, the researcher’s expertise, and advice
of a high school physics teacher, along with from several experts in the
fields of physics and instructional methodology. The specific subjects are
described in depth.

Results and Discussion:

Analysis one: prior the training session:

H1: There is no statistically significant difference at the (0.05)
significance level in the mean scores of the pre-test of social skills
between the experimental and the control groups. Prior to the
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intervention, an independent samples t-test was performed in order to test
for differences between the experimental and control groups on the
pretest scores of social skills. The result showed no statistically
significant differences in the pre-test scores between treatment and
control groups, t(42) = 0.31, p = .75, (P > 0.05), 95% CI [-11.99, 16.44],
Therefore, the null hypothesis was accepted, suggesting that both groups
were equivalent in social skills at the start of the intervention.
Table (11) Shows descriptive statistics in social skills between the

groups
Group Statistics
Mea Std.
. Group N df n Deviation
Social Experimental
skills 22 96.3 25.5
group 42
Control group 22 94.1 20.1

Analysis two: Post training session:

H2: There is no statistically significant difference at the significance level
of (0.05) in the mean scores of post-tests of the social skills between the
experimental and the control groups.

In order to test the hypothesis that students participating in PhET program
would significantly improve their social skills compared to those who did
not attend PhET, an analysis of covariance ANCOVA (with pre-test
scores as the covariate) was performed. As shown in Table (12), the result
of the ANCOVA showed statistically significant differences between
groups in social skills inventory, F= 16.13, p=.0002, n2p= .282,
suggesting that the students in the experimental group gained significant

benefits from their participation in the intervention.
Table (12) Shows the result of ANCOVA in Social skills between groups

Experimental  Control

group group
Tests Mean SD Mean SD df F P np
Social ferset 963 255 941 201
Skills 1 16.13 .0002 .282
tF’eZit— oo 2275 g7, 1431
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Graph ( 2) illustrates the changes in social skills between groups

Social Skills
120.00 Group

Experimental group

115.00 === Control group

110.00
105.00

100.00

95.00 /

Pre-test post-test

Estimated Marginal Means

factor1

Discussion:

The main aim of this study was to examine whether PhET is an effective
intervention to improve social skills among 10™ grades Kurdish students
in the physics subject. In common with previous findings (Jannah et al.,
2021; Rahayu and Wibowo, 2023) our results showed that there was a
statistically significant difference between the treatment and control
groups on social skill. One possible reason for this result is that teaching
using the PhET program was a motivator for students to participate
actively and enthusiastically in the classroom during all experimental
lessons, by striving to answer the hypothetical questions raised by the
researcher within the framework of the research examination lesson
topics. At the same time, the home assignments. Undoubtedly, such a
situation is not easily available in traditional method lessons, which
shifted the scales in favor of the experimental group students in this
regard.

It can be said that using this program played an important role in
clarifying abstract concepts and visualizing things that couldn't be seen
through these concepts, as well as changing factors and observing their
outcomes, for any scientific subject and idea in each lesson. This also
made students' learning based on thinking rather than accepting any
information given to them.

The findings from the present study provide additional evidence for the
positive impact on social skills after participation in the PhET training
programme. PhET simulation improved social skill among students
which ultimately may be a key mechanism for prompting in their
academic growth (Elliott et al., 2025: 32). These findings are promising
because it has previously been concluded in the literature that there is a
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strong relationship between social skills with involvement in the learning
process (Hurst et al., 2013:376).

This aligns with Vygotsky's social constructivist theory (1978), which
emphasizes that learning occurs through social interaction and
collaboration. PhET simulations encourage peer discussion, collaborative
problem-solving, and joint experimentation, all of which cultivate social
skills, enhance teamwork, and improve student communication. Thus,
integrating PhET simulations into physics instruction appears effective in
enhancing students’ social skills by increasing participation and
interaction.

In conclusion, this study was conducted among a group of 10™ grade
students and based on the findings, the current study eventually showed
that the intervention can be helpful for student to improve the social skills
which in turn may lead to increasingly positive outcomes in both their
academic and social lives

Implications for practice:

The results of this study are consistent with most studies in the literature
that emphasize the effectiveness of PhET simulations in enhancing
students’ social skills. The findings suggest that PhET simulations can be
successfully integrated into secondary school curricula to support social
development. Our results indicate that PhET simulation can be
implemented in secondary school. Educators could have an important role
in facilitating and guiding students’ use of such technologies to
development social skills.
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