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Abstract

Study purpose. The Metarepresentations Survey for Physics (MSP) was developed to assess students’
metarepresentational knowledge during physics problem solving.

Materials and methods. The survey was given to 288 introductory-level college physics students. Psychometric
properties of the instrument, including construct validity, were evaluated by confirmatory factor analysis and Rasch
analysis.

Results. We also examined students’ beliefs about the use of free-body diagrams, as well as thoroughly examined the
link between students’ problem solving success and free-body diagrams.

Conclusions. We recommend the use of the MSP for physics instructors and science education researchers who
want to evaluate students’ free-body diagrams. Additionally, we suggest the subject of physics can be replaced with
chemistry, genetics, or another science to assess metarepresentations in other domains.

Keywords: metarepresentations, free-body diagrams, construct validity, structural equation modeling, Rasch
modeling.

Introduction Rosengrant, Van Heuvelen, and Etkina (2009) studied
students in an introductory-level course for physics majors
and found that although most students drew free-body dia-
grams, only a small portion drew them correctly by including
significant components. Students who drew diagrams with
those significant components were more likely to correctly
solve the problems. Interviews with groups of high achieving
and low achieving students indicated stark differences in the
creation and use of these diagrams. High achieving students
used the diagrams in two important ways: first, to help them
solve problems, and second, as a way of evaluating their prob-
lem solving equations. In contrast, the low achieving students
primarily drew the diagrams using the steps learned in class
without having a full understanding of what components
they were drawing, and furthermore, they did not check for
accuracy between their diagrams and their problem solving
approach. One critical finding of Rosengrant et al’s study was
that drawing an incorrect free-body diagram led to more
incorrect solutions than having no diagram at all, suggesting
that a wrong free-body diagram is worse than no free-body
diagram.

Representations in physics are verbal, mathematical,
graphical, or pictorial depictions used by students to inter-
pret concepts and solve problems (Supeno, Subiki, & Rohma,
2018). Metarepresentations, similar to metacognition, are
what students know about their representations (Kohl &
Finkelstein, 2006). Drawing a pictorial representation of the
information presented, typically referred to as a free-body
diagram, is an important part of physics problem solving.
Physics textbooks, instructors, and researchers emphasize
the importance of these free-body diagrams because they
allow the problem solver to identify the involved objects and
forces and the interaction between them, determine the ap-
propriate approach to the problem, and to reduce the amount
of information that must be attended to at one time (diSessa,
2004). Despite the emphasis on free-body diagrams, there is
some question as to whether and how students are creating
and using diagrams when solving physics problems.

© Taasoobshirazi, G., Heddy, B.C., Danielson, R-W.,
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However, just drawing a high-quality diagram is not a
panacea. Taasoobshirazi and Carr (2009) used structural
equation modeling to study the relationships between the use
of free-body diagrams, conceptual knowledge, strategy use,
and performance among introductory-level college physics
students. They found that greater conceptual knowledge was
not linked to the use or quality of free-body diagrams; the
use and quality of free-body diagrams was also not linked to
effective strategy use. Therefore, even when students drew
free-body diagrams, and drew them well, this did not re-
sult in improved strategy use or performance. Also, more
advanced conceptual knowledge was not related to the use
of free-body diagrams. The authors theorized that students
are drawing diagrams and even including important compo-
nents of the diagrams, but not actually using them to solve
physics problems.

Beyond the two studies described above, there is little
research on how students are using free-body diagrams when
studying or solving physics problems; there is a complete
lack of research on students’ understanding of their free-
body diagram use. Van Heuvelen and Zou (2001) found that
students learn more if they understand the reason behind
various pedagogical strategies such as using diagrams to solve
problems. Understanding students’ free-body diagram use is
an essential prerequisite to teaching students this reasoning.

Metarepresentation is parallel to metacognition, but the
focus is on what students know about and how they use rep-
resentations (Sherin, 2000). Metarepresentation is the knowl-
edge and regulation of one’s representations rather than the
knowledge and regulation of one’s cognition. Given the
emphasis on free-body diagrams in physics, understanding
students’ metarepresentational skills is an important goal.
Despite its importance, there is a dearth of research on me-
tarepresentations. Because of the lack of research on me-
tarepresentations, the research on metacognition was used as
a framework for understanding the components of “thinking
about one’s representations” and developing the Metarepre-
sentations Survey for Physics (MSP; Taasoobshirazi, Bailey,
& Farley, 2015).

Theoretical Framework

Metacognition is a “cognitive activity that takes as its
object, or regulates, any aspect of any cognitive enterprise”
(Flavell, 1985, p. 104). The research on metacognition dis-
tinguishes between two components: 1) knowledge of cogni-
tion and 2) regulation of cognition (Dinsmore, Alexander, &
Loughlin, 2008). Knowledge of cognition is what individuals
know about their thinking and learning and is comprised of
three different types of metacognitive knowledge including
declarative, procedural, and conditional knowledge (Schraw,
2001; Veenman, 2007). Declarative knowledge is knowledge
about oneself as a learner or a problem solver. Procedural
knowledge is knowledge about how to complete an activity or
problem. Conditional knowledge is knowledge about when
and why to use one’s declarative and procedural knowledge.

The second component of metacognition, regulation of
cognition, comprises behaviors that help learners manage
their learning and/or problem solving (Dinsmore et al., 2008;
Veenman 2007). Regulation of cognition includes at least
three types of metacognitive regulation, including planning,
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monitoring, and evaluation (Schraw, 2001; Schraw, Crippen,
& Hartley, 2006). Planning is described as planning and goal
setting prior to completing a task or problem. Monitoring is
the continuous assessment of one’s goals, work, and perfor-
mance during a task. Evaluation is the judgement of one’s
work after completing a task.

We believe there is conceptual overlap between meta-
cognition and metarepresentation as both focus on the meta
aspect of cognitive activities. Some metacognition research-
ers consider an additional component of regulation of cogni-
tion called information management (Schraw & Dennison,
1994). Information management includes strategies that help
a learner solve problems effectively, such as using free-body
diagrams, and has been studied as such (Taasoobshirazi, Bai-
ley, & Farley, 2015). Although metarepresentation could be
considered a component of metacognition, we study me-
tarepresentations as the metacognition of representations
and as its own construct that focuses specifically on the
knowledge and regulation of one’s diagrams.

To date, there is no inventory or assessment that evaluates
students’ knowledge and regulation of their use of representa-
tions in science. The Metarepresentations Survey for Physics
(MSP) was designed to objectively, validly, and reliably assess
students’ metarepresentational skills in physics. Assessing
students’ metarepesentations is a necessary prerequisite for
understanding how students are using free-body diagrams
and how those diagrams are linked to problem solving suc-
cess. Free-body diagrams are considered a critical part of
the physics problem solving process and are heavily empha-
sized in physics classrooms and texts. We developed the MSP
to evaluate the six components of metacognition discussed
above. We also examined students’ beliefs about the use of
free-body diagrams, as well as the link between students’
problem solving success and use of free-body diagrams.

Materials and methods

Study participants

Two hundred eighty-eight physics students (194 men, 93
women, and 1 non response) in two sections of an introduc-
tory level, calculus-based course at a university in the South
Central part of the United States were given the 13 item MSP.
There were approximately 400 students in the course. Stu-
dents completed the anonymous survey for a small amount
of extra credit. Regarding ethnicity, approximately 61% of
the students self-identified as White, 8% Hispanic/Latino,
7% Black, 4% Middle Eastern, and 8% other. The survey was
administered to students during the 10th week of classes.
Informed consent was collected from students, participation
was voluntary, and the study was conducted in compliance
with the university’s Institutional Review Board.

Organization of the study

The 13 items were developed using the research on free-
body diagrams and on metacognition as well as guidelines for
survey development presented by Pett, Lackey, and Sullivan
(2003). These guidelines include evaluating research to iden-
tify appropriate latent variables and creating well-designed
empirical indicators, or items, for those latent variables. Items
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1, 2, and 3 were designed to measure procedural knowledge;
items 4 and 5 measured declarative knowledge, items 6 and
7 measured conditional knowledge; items 8 and 9 measured
planning; items 10 and 11 measured monitoring; and items
12 and 13 measured evaluation. Students were asked to re-
spond to each of the 13 items on a 5-point Likert-type scale
ranging from 1 (never true of myself) to 5 (always true of
myself) with the instructions: “In order to better understand
how you solve problems in physics, please respond to each of
the following statements from the perspective of: When solv-
ing physics problems”. After completing the MSP, students
were asked for their gender and race and were asked the ques-
tion: “Are free-body diagrams important for physics problem
solving? Why or why not?”

In one section of the course, students completed a set of
five physics problems. Fifty of the physics problem sets were
randomly selected and analyzed. These problems were used
to evaluate students’ problem solving success and free-body
diagram use.

Results

Confirmatory Factor Analysis

A confirmatory factor analysis using LISREL 10.2 indi-
cated that the MSP had strong construct validity. The items,

as proposed, all loaded significantly on their respective fac-
tors (using a cutoff of t = 1.96 to assess significance). The
measurement model is presented in Figure 1 with items and
standardized factor loadings; items, item loadings, and vari-
ance explained by the factors are presented in Table 1. All
correlations between latent variables were significant. Table 2
presents descriptive statistics for the six factors of the MSP.

Table 2. Descriptive Statistics for the Six Factors of the MSP.

Factor Mean Standard Deviation
Declarative Knowledge 3.74 0.78
Procedural Knowledge 3.43 0.84
Conditional Knowledge 4.07 0.78
Planning 3.75 0.81
Monitoring 3.82 0.82
Evaluation 3.82 0.91

The data met the assumption of multivariate normality
(Mardia’s coefficient = 1.25) so maximum likelihood estima-
tion was used to test the model. To evaluate the fit of the mod-
el, several fit indices were considered. The normed chi-square
was 110.47/50= 2.21. The Steiger-Lind Root Mean Square
Error of Approximation (RMSEA) was 0.06. The standard-
ized root-mean-square residual (SRMR) was .04. The Bentler
comparative fit index (CFI) was .97. The incremental fit index

Table 1. Items, Standardized Item Loadings, and Item R? for Physics Metarepresentations Survey

Item

EDE Loading (t value)

Item (R-squared)

Knowledge of Cognition: Declarative

4 0.75(13.85)
5 0.78(14.61)

When solving physics problems, I know best how to draw free-body diagrams (.56).
I am a good judge of how well I draw free-body diagrams (.61).

Knowledge of Cognition: Procedural

When solving a physics problem, I know how to use a free-body diagram to successfully solve

1 0.80(15.35) the problem (.63).

2 0.77(14.69) I know how to draw a thorough and complete free-body diagram (.59).

3 0.82(16.02) I know how to draw an accurate free-body diagram (.67).

Knowledge of Cognition: Conditional

6 0.63(10.65) I know why free-body diagrams are important for physics problem solving (.39).

7 0.83(14.27) When solving a physics problem, I know why I'm using a free-body diagram (.69).

Regulation of Cognition: Planning

8 0.54(9.32) the problem (.30).

o 0.79(13.69) diagram (.63).

Before solving a physics problem, I draw a free-body diagram to represent the relationships in

Before solving a physics problem, I think about the physics concepts that go with my free-body

Regulation of Cognition: Monitoring

10 0.76(13.54) diagram (.58)

11 0.58(10.13)

While solving a physics problem, I think about the physics concepts that go with my free-body

While drawing a free-body diagram, I consider the accuracy of my diagram (.34).

Regulation of Cognition: Evaluation

12 0.81(14.42)

13 0.84(15.14)

After drawing a free-body diagram, I check to see if my free-body diagram is accurate (.65).

I look back to see if I included all of the necessary parts of the free-body diagram (.71).

Note: On the far left are item numbers followed by factor loadings. T values are in parentheses. R-squared values are in parentheses after

the items.
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(IFT) was .97. These fit indices all met recommended cutoff
values (e.g., Browne & Cudeck, 1993; Hu & Bentler, 1999;
Kline, 2016), signifying that the model fit well.

KOC:
Declarative

KOC:
Procedural

KOC:
Conditional

ROC: Planning

ROC:
Monitoring

o ROC:
Evaluation
Qi3
Fig. 1. Confirmatory Factor Analysis Model
Rasch Analysis

A Rasch analysis was conducted to evaluate the psycho-
metric properties of the MSP. Rasch analysis is common tech-
nique used to evaluate the construct validity of instruments

Table 3. Results from the Rasch Analysis

in the health and social sciences (Lim, Rodger, & Brown,
2009). We used guidelines by Boone, Staver, and Yale (2014),
analyses interpretation by Taasoobshirazi, Bailey, and Farley
(2015), and Winsteps 3.81 to test and evaluate the model.
Table 3 presents results from the Rasch analysis: The entry
number is the item’s order. The total score is the sum of the
raw scores of the five point Likert scale items for each item.
The Rasch measure is the level of agreeablity of an item pre-
sented in logit units; items range from being most difficult
to agree with at the top of the table and easiest to agree with
at the bottom of the table. The mean Rasch measure is 0 and
items that are easier to agree with are below 0 logits whereas
items that are more difficult to agree with are above 0 logits.
The model standard errors are presented in Table 1 and de-
scribe uncertainty around the item measures. The infit and
outfit mean square (MNSQ) fit statistics are chi-square sta-
tistics that describe how well the data fit the Rasch model
(Boone, Townsend & Staver, 2011). Values outside of the sug-
gested ranges (less than .05 or above 1.5) indicate disparity
of the data from what is expected from the Rasch model.
Our values were within those ranges, suggesting that we had
good construct validity (Baghaei, 2008). The point measure
correlations are presented in the last column of the table.
These correlations assess whether responses to items align
with abilities of the persons (Linacre, 2012). Positive correla-
tions are expected, meaning that higher person measures are
linked to higher ratings on the items, and this was the case
for our data.

Figure 2 provides a Wright map that illustrates the rela-
tionship between persons and items (Wright & Stone, 1979).
Persons and items are on the same units on the Wright map,
which offers a comparison of items to items and persons to
persons as well as persons to items. On the right side of the
Wright map, the 13 items are sorted by level of agreement;
items that are the most difficult to agree with are at the top of
the map and items easiest to agree with are at the bottom. On
the left hand side is the distribution of the 288 participants,
and they are sorted so that those with higher metarepresenta-
tional skills are at the top and those with lower metarepresen-
tational skills are at the bottom. The vertical line shows the
interval scale of the logit values. Each hashtag (#) represents
3 persons and a period (.) represents one or two persons. An

OUTFIT POINT MEASURE
ENTRY NUMBER TOTALSCORE MEASURE MODEL S.E. INFIT MNSQ MNSQ CORRELATION
Item5 968 0.80 0.08 0.78 0.79 0.73
Item4 1010 0.52 0.08 0.84 0.79 0.71
Item1 1038 0.32 0.09 0.79 0.90 0.67
Item3 1066 0.12 0.08 0.76 0.76 0.69
Item10 1085 0.01 0.09 0.89 0.82 0.70
Item12 1074 0.07 0.08 1.27 1.24 0.61
Item?2 1079 0.03 0.09 1.04 1.01 0.63
Item8 1079 0.03 0.09 1.15 1.20 0.60
Item9 1080 0.02 0.09 0.93 0.91 0.68
Item 11 1114 -0.23 0.09 1.31 1.34 0.59
Item13 1122 -0.29 0.09 1.13 1.11 0.62
Item?7 1124 -0.30 0.09 0.88 0.87 0.69
Item 6 1220 -1.09 0.10 1.32 1.21 0.52
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“M” represents the mean, “S” is one standard deviation from
the mean, and “T” is two standard deviations from the mean.
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Fig. 2. Wright Map

Survey items that have the same logit value as a person
have a 50% probability of being agreed with by that individ-
ual. Items that are below a person’s logit value have a greater
probability of being agreed with (greater than 50%), whereas
items above a person’s logit value have a lower probability
of being agreed with (less than 50%; Boone, Staver, & Yale,
2014).

Our Wright map shows, in general, that people were
more agreeable than the items: the M for the participants
was slightly higher than the M for the items. Including items
that assess more complex metarepresentational skills (for
instance, declarative knowledge items are at the top of the
Wright map, suggesting those items are most difficult to agree
with) may be useful in aligning the means of persons to items.
One important note is that the findings from the Wright map
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correspond with the mean scores for each factor (Table 2).
Average scores on the factors tended to be high, indicating
that students responded to the survey in a way that suggested
that they were highly aware of their use of representations.
The students are highly metarepresentational and creating
items that assess more complex facets of metarepresentations
would be beneficial.

In the Rasch model, reliability is estimated for items and
persons (Bond & Fox, 2007). Item reliability provides reliabil-
ity information of the survey if the same items were adminis-
tered to a different, but similar sample of individuals. For the
MSP, item reliability was 0.96, which is excellent. The person
reliability provides reliability information of the instrument if
the same group of students were given a different, but simi-
lar set of items measuring metarepresentations. The person
reliability for the PMI was 0.87, indicating good reliability”.
Finally, separation coefficients evaluate whether the items are
measuring the underlying concept or just introducing noise
(Boone, Staver, & Yale, 2014). Separation coefficients were ob-
tained for both persons (2.59) and items (4.72), and were both
considered good levels, suggesting signal to noise ratio is high.

Based on the Rasch analysis, we found good fit statistics,
indicating that the items are unidimensional and responses
to the survey are consistent with the underlying theoretical
construct. The Wright map suggested a solid item to person
distribution, but a distribution with higher person scores
than item scores.

Students’ Beliefs about Free-Body Diagrams

After completing the MSP, students were asked the ques-
tion “Are free-body diagrams important for physics problem
solving? Why or why not?” With the exception of one stu-
dent, all of the students responded that free-body diagrams
are important for physics problem solving. The 288 responses
were read and categorized based on themes.

1. The most common explanation for the importance of
free body-diagrams was centered around the idea that free-
body diagrams are necessary for representing the forces in a
problem scenario (n = 157, 55%). Some example responses
included:

Yes they help you isolate the forces acting on an ob-
ject which can help you make sure you are consid-
ering all the necessary components and ignoring
things that actually don’t have an effect.

Yes the signs (directions) of objects or forces can be
determined by a free-body diagram, and used as a
tool to solve physics problem.

Yes so you can determine what forces act on an ob-
ject at what angles and in what direction.

2. The second most common explanantion focused on
the use of free-body diagrams to organize and/or visualize,
in general, information in the problem (n = 96, 33%). Some
example responses included:

Yes. it helps organize the information from the prob-
lem.

Yes because they allow you to visualize the problem
and lay out specific pieces.

1 The reliability (internal consistency as measured by tradi-

tional Cronbach’s alpha) of the 13 items of the MSP was 0.90.
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o Yes they are because it gives you an easier way to
visualize what is going on in the problem and how
to go about it.

3. A few students commented that free-body diagrams
help with the understanding and simplification of the prob-
lem (n = 3). Some example responses included:

o Yes. I believe they are important because they al-
low the reader to truly understand the problem and
know what they need to solve.

o Yes, it simplifies the problem in one picture.

4. There were a few students who, although they said free
body diagrams are important, felt they were not necessarily
personally useful (n =9):

o Never used them before. We were always taught to
memorize equations or relationships. but in this case
we are supposed to find the equation so I think they
are useful if you're going to be an engineer.

o Free body diagrams help me solve the problem,
however, setting them up often confuses me, can
mess me up, or can take too long.

o Ithink they are, my peers use them to solve physics
problems, I just never learned how to draw them
right.

The Link between Students’ Free-body Diagrams
and Problem Solving Performance

Fifty randomly selected students were asked to solve five
mechanics problems for a small amount of extra credit (Ta-
ble 4). Although we were unable to link students’ problem
solving to their MSP scores (because of anonymity of the
surveys), we wanted to examine the relationship between
students free-body diagram use and their problem solving
performance. The first of the five problems was designed by
Priest and Lindsay (1992) and was used in their physics edu-
cation research. The other four problems were from a physics
final examination for an introductory level physics course
that was not a part of this study. The problems were selected
to ensure that students had not seen the problems before this
exercise.

A physics education researcher scored students’ problem
solutions (providing partial credit where appropriate). In ad-

Table 4. Physics Problems

dition, free-body diagrams for each problem were scored.
These diagrams were scored for both quantity (a 1 was given
if a diagram was drawn and a 0 was given if there was no
diagram drawn for the problem) and quality. Quality of dia-
grams were determined by comparing students’ diagrams to
a target sketch that was drawn by a physics instructor and in-
cluded the necessary components (e.g., angles, forces) needed
to have a complete and thorough free-body diagram. For the
first problem, a complete sketch included the representation
of three forces (normal force, frictional force, and force of
gravity broken into its horizontal and vertical components)
and one angle, resulting in a total of four components.

In the second problem, a complete free-body diagram in-
cluded: the change in the vertical distance and the horizontal
velocity. In the third problem, a complete diagram included:
the velocity of the object both before and after collision. In
the fourth problem, a complete free-body diagram included
four factors: two forces (the normal force and the force of
gravity broken into its horizontal and vertical components),
length of the slant, and the angle of the slant. In the fifth
problem, a complete free-body diagram included the angle,
spring, and length of the compression of the spring, for a total
of three factors. For each diagram, students received 1 point
for each component drawn, with a range of scores being be-
tween 0 and 15 (Taasoobshirazi & Carr, 2009).

SAS 9.4 was used to examine the correlations between
students’ scores on the five problems, if a diagram was drawn
(yes/no), and diagram quality. Students” scores on the five
problems (M = 2.33, SD = 1.50) was negatively, but not sig-
nificantly correlated with whether a diagram was drawn (M =
4.04,SD =1.12), r = -.12, p = .37. Scores on the five problems
were also negatively, but not significantly correlated with dia-
gram quality (M = 10.08, SD = 3.27), r = -.15, p = .30). Only
diagram quality was significantly correlated with drawing a
diagram, r = .85, p <.001. There was not a significant correla-
tion between drawing a diagram or quality of diagram and
correctly solving the problems.

This finding was not surprising to us. Students are draw-
ing diagrams, but their diagram use is not linked to their
performance. After each problem, we asked students “Did
you draw a free-body diagram?” If yes, did you use it to solve
the problem?” Ninety-four of the 202 times students drew a

A block of mass 7 kg starts sliding down a plane of length 5 m, inclined at an angle of 30 degrees to the horizontal. If the coefficient of
friction between the block and the plane is 0.2, find the velocity (vt) of the block when it reaches the bottom of the plane.

An airplane flies horizontally with a speed of 300 m/s at an altitude of 400 m. Assume that the ground is level. What horizontal distance
from a target must the pilot release a bomb so as to hit the target?

A 0.15 kg steel ball is dropped onto a steel plate where its speed just before impact and after impact is 4.5 m/s and 4.2 m/s, respectively.
If the ball is in contact with the plate for .03 seconds, what is the magnitude of the average force (in N) applied by the plate on the ball?

An escalator is 30.0 meters long and slants 30 degrees relative to the horizontal. If it moves at 1.00 m/s, at what rate does it do work in
lifting a 50.0 kg man from the bottom to the top of the escalator?

A 1.0 kg block is released from rest at the top of a frictionless incline that makes an angle of 37 degrees with the horizontal. An unknown
distance down the incline from the point of release, there is a spring with k = 200 N/m. It is observed that the mass is brought momentarily
to rest after compressing the spring 0.20 m. What distance does the mass slide from the point of release until it is brought momentarily
to rest?
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diagram, students stated that the diagram was not used to
solve the problem. This means that students are responding
on the MSP that they understand and can monitor their free-
body diagram use (please note the averages in Table 2), are
in general drawing diagrams 202 diagrams for 250 problems
= 81% of the time. However, they are not using the diagrams
47% of the time. The questions is why? If students know that
diagrams are important and are drawing them, why are they
not using them to solve problems? Are students who say they
are using the diagrams more likely to answer questions cor-
rectly than those saying they are not using them?

To help answer this last quesion, 50 problems with a free-
body diagram drawn were randomly selected and the cor-
relation between score on the problem (correct/incorrect)
and whether a diagram was used to solve the problem (yes/
no) was calculated. The correlation phi = .12, p = .94. There
was not a significant correlation between self-reported use of
a diagram and correctly solving the problems.

There is the perspective that a free-body diagram should
only include the body of interest and the external forces act-
ing on it. This is because the purpose of the diagram is to
determine the magnitude, direction, and point of application
of external forces. For this reason, we randomly selected 50
packets and only scored the two problems (problems 1 and 4)
that required forces to be included in the free-body diagrams.
We tested the correlations between students’ scores on the
two problems, if a diagram was drawn for each problem,
whether the diagram was used, and diagram quality (five
points total for the five forces involved in the two problems).
Students’ scores on the two problems (M = 0.94, SD = .80)
was not significantly correlated with drawing a diagram (M
=192, SD = .34), r = .13, p = .36, or diagram quality (M =
3.74, SD = 1.50), r = -.03, p = .83. Students’ scores on the
problems were also not correlated with their self-reported use
of the free-body diagrams (M = 1.32, SD = .68),r =-.13,p =
.36. One interesting finding was that drawing a diagram and
diagram quality were both significantly correlated with self-
reported use of the diagrams, r = .38, p =.007 and r = .50, p
<. 001, respectively. Diagram quality was significantly corre-
lated with diagram use, r = .52, p <.001. Therefore, although
the relationship between diagrams and successful problem
solving was absent, when forces were the focus of the draw-
ings, there was a link between students’ self-reported use of
diagrams and diagram presence and quality. This may be
because forces are a primary focus of the equations that the
students set up to solve after drawing the diagram. However,
the next important step or connection between diagram use
and problem solving accuracy is missing.

Tony Wayne, a high school physics instructor, has cre-
ated a website teaching students why and how to use free-
body diagrams (Wayne, 2020). He explains that the diagram
is a starting point for developing a mathematical model of
the forces acting on an object. If the mathematical model
is the set of equations, then students who draw diagrams
and draw more thorough diagrams should have increased
problem solving accuracy. This was not the case for the stu-
dents in present study or for students in the research that we
reviewed. If free-body diagrams allow for improved under-
standing of the problem scenario, this should also translate
to improved problem solving. This was not the case and, as
discussed in the introduction of the paper, Taasoobshirazi
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and Carr (2009) did not find a link between diagram use and
conceptual understanding of physics.

We present the questions: how are students using free-
body diagrams? How should free-body diagrams be used and
their effectiveness comprehensively measured? Are free-body
diagrams changing the way students are writing their equa-
tions (such as changing the sign of the forces in the equa-
tions)? For instance, if a student represents a force incorrectly
in their diagram and, in turn, their equations, this would lead
to an incorrect solution. If students are drawing the diagrams
with correct forces and are using those diagrams, could the
disconnect between diagram use and problem solving accu-
racy be due to a third variable such as strategy use? Is there
something to the effort of drawing the diagram itself? Asan
example, your instructor may allow you to make a note card
to use during a test and a lot of energy is devoted to putting
information on the card, but because you created the card,
you did not actually need to use it during the test. Does this
mean that students who draw the diagrams don’t need to
use them? Although we reviewed numerous tutorials that
emphasize the importance of drawing a thorough free-body,
none answered the question about how they should be used
after they are drawn.

Discussion

The goal of this study was to develop and validate an
instrument designed to evaluate students’ metarepresenta-
tional skills in physics. A confirmatory factor analysis and
Rasch analysis attested to the construct validity of the scale
and its alignment to theory. The MSP is a brief, objective,
valid, and reliable way to assess and understand students’
metarepresentational skills. We recommend its use in physics
classrooms and programs and for science education research.
Additionally, we suggest that the MSP can be used to evalu-
ate students’ metarepresentational skills in other sciences,
such as organic chemistry, where molecular diagrams play
an essential role in problem solving. In such a case, the word
chemistry can be substituted for the word physics.

Given the extensive emphasis on the use of free-body
diagrams in physics and the disconnect between students’
use of these diagrams and their performance, we felt it was
important to be able to assess students’ understanding and
regulation of their diagram use. The evaluation of metarep-
resentational skills is a necessary requisite for studies of free-
body diagram use and potential intervention studies. The
present study adds to the discussion of free-body diagram use
in physics and presents a clear need for additional and cur-
rent work on how students are using free-body diagrams, an
assessment of the relationships between free-body diagram
use and educational outcomes in physics, and the need to
explain the disconnect between free-body diagram use and
successful problem solving for introductory level physics.
The MSP will be instrumental in this vital research.

As with all research, there were limitations in the current
study, one of which is that our findings are restricted to in-
troductory level, calculus-based physics students. At present,
there is insufficient data to inform us about free-body dia-
gram use and metarepresentational skills among intermedi-
ate and upper level physics students. A second limitation was
that this study, as well as the studies that were reviewed in the
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introduction of the paper, were all cross-sectional evaluations
of diagram use. Administering the MSP to varying levels of
physics students and at different times during their program
of study of physics would help determine growth and change.
Conditional, structural equation, and nested growth models
can answer questions about mediating and moderating ef-
fects of related variables over time. A third limitation was our
inability to link the students’ diagrams and problems from
the packets with their MSP responses. We weren't able to con-
nect student work on the problems to the survey responses
due to anonymity reasons. However, we recommend that
researchers conduct more mixed methods research on this
topic with a focus on, in what ways students solve problems
and how they use free-body diagrams support their problem
solving and how this relates to metarepresentations. Finally,
there is a need for more qualitative research on the topic. Us-
ing think aloud protocols to explore how students use free-
body diagrams would allow for a more detailed descriptions
of this process as it related to metarepresentation in physics
education.
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PO3YMIHHA NOBYAOBAHUX CTYAEHTAMU CUJTOBUX
CXEM BUIbHOI'O TJ1A 3 BUKOPUCTAHHAM ONMNTYBAHHA
3 METAPENPE3EHTALIN ANA ®I3UKN

I'ita Taaco6mmupasi'*®<P, benmxamin Xegmi*AP, Pobept [leniencon*?,
Epix A6paxam*A?, Illen6i [I>komxki'AP

'VuiBepcurer mrary Kenneco

*YuiBepcurer OKmaxomu

’BaIMHITOHCHKII iep>)KaBHUI YHiBepCHUTeT

ABTopcbknii BKIaj;: A - nusaiis gocmimpkeHHs; B — 36ip ganux; C - crataHanis; D - migrotoska pykomucy; E - 36ip komris

Pedepar. Crarps: 9 ., 4 Tabn., 1 puc., 27 mxepern.

Mera gocnimkenHa. OnnTyBaHH:A 3 MeTapernpesenTaiit iis ¢isuku (OMD) 6y1o po3pobieHe i OL[iHKI MeTapelpe3eHTa-
Li/IHMX 3HAHb CTY/IEHTIB IIifl 4ac posB’ﬂsyBaHHH ismuHMX 3529

Marepianu Ta Metopu. OnmuTyBaHH:A IpoBOAWIN cepert 288 cTyaeHTiB-(di3MKiB KomemKy Io4aTKoBoro piBHA. IIcuxoMeTpuyHi
BJIACTMBOCTI 1}bOr0 3ac00y BUMIpIOBaHHA, BK/IIOYAIOUM BajIiIHICTh KOHCTPYKTA, OLIiHIOBAJIM 3a JJOIIOMOTOIO IifITBEP/KYBaIbHOTO
(bakTOpHOro aHai3y Ta METPUYHOTO aHa/Ii3y Ha OCHOBI Moperni Pamra.

Pesynbrari. Mu Tako>X BUBYA/IN YAB/IEHHS CTY/IEHTIB I[0J0 BUKOPUCTAHHA CUIOBUX CXEM Bi/IbHOTO TiJIa Ta peTelbHO BUBYA/IN
3B’f130K MIXK YCHIIIHICTIO CTYIEHTIB y po3B’sI3aHH] 3a7a4 i HOOYI0BaHMMM HUMM CUIOBMMU CXeMaMI Bi/IbHOTO Tifa.

BucHoBku. Mu pexomenayemo Bukopuctanaa OM® Buknafadam ¢isyku Ta HayKOBO-IIeIarOTiYHIM TOCTiIHIKAM, AKi 6aka-
I0Tb OLIHUTYM TOOYAOBaHI CTYAEHTAaMI CIIOBI CXeMU BilbHOTO Tia. Kpim TOro, Myt IpuITyCKaEMO, 1110 /ISl OLIHKM MeTaperpeseH-
Tallill B IHIINX Tayy3Ax 3HaHb IpeAMeT (Gi3MKy MO>KHA 3aMiHUTY Ha XiMilo, TeHeTHKY ab0 Ha iHIIY JUCHUIUTIHY.

KnrouoBi cnmoBa: MeTapenpesenTalii, CUI0Bi cXeMM BiIbHOTO Tijla, Ba/liHICTh KOHCTPYKTA, MOJIE/IIOBAHHA CTPYKTYPHUMMU
PiBHAHHAMM, MOJIE/IIOBAHHSA [JAHUX 32 JIOTICTUYHOI Mofe/Io Paia.
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Abstract

Study purpose. Building social interactions is challenging due to difficulties in communicating clearly and adjusting
to new learning systems. Because of the Covid-19 pandemic, there is a significant difficulty with this. There is a need
to promote student well-being because of this unfavorable situation, which undoubtedly makes it harder to achieve.
This research aimed to study the effect of interpersonal communication on students” well-being in view of their gender
in students in grades X and XI at Madrasah Aliyah Negeri 2 Banyumas, Indonesia, during learning in the pandemic

period.

Materials and methods. This study used the quantitative method by testing simple linear regression and t-test. The
study sample comprised a total of 265 students selected using the method of proportionate stratified random sampling.
The instruments in this research used the scale of student well-being with reliability of (a Cronbach = 0.835), and the
scale of interpersonal communication with reliability of (a Cronbach = 0.761).

Results. The results of this study showed that 1) interpersonal communication has an effect of 20.1% on the variation
of students’ well-being; 2) students’ well-being for male and female students was not significantly different. The
interpersonal communication between male and female students, however, differed significantly.

Conclusions. Therefore, according to this research, it is essential to practice the skill of interpersonal communication

in order to be able to improve students” well-being.

Keywords: interpersonal communication, students’ well-being, students.

Introduction

Education is necessary for every individual; through
education, the next generation is expected to be competi-
tive individuals. School is a crucial means for individuals to
develop and prepare themselves to be the competitive gen-
eration. Therefore, school is expected to create a good learn-
ing environment for students and help students in achieving
well-being in school. As it should be, an individual needs
well-being that is received through a meaningful life.

The issue that often arises in the scope of school is the
difficulty in achieving the students’ well-being in school. It is
proved by research conducted by Na'imah (2010), who stated
various problems with students’ attitudes, such as students who
do not like to mingle with other groups of students who have
a higher economic status, tends to hard to accept defeat, often
feel shy, jealous, and showing inappropriate attitudes. To add,
the research that was conducted by Josef and Hidayat (as cited
in Wati & Leonardi, 2016) by examining 1,200 students in In-
donesia found that 4.6% of students were very dissatisfied with
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school, 65% of students experienced mental health and psycho-
social problems at a moderate level, and 12% of students had
physically attacked by other students. According to Petegem
et al., (2008), students with a low well-being level tend to do
negative, harmful, and anti-school attitudes. The importance
of students’ well-being improvement in school obligates the
teachers and students’ contemporaries in the school environ-
ment to care about the circumstance or condition of students so
that the experiences in school will be fun for students.

The learning activity that is initially carried out face-to-
face, during the pandemic of Covid-19 that spread in almost
all countries in the world brings a change in the field of educa-
tion. The government regulates a policy of Large-Scale Social
Restrictions (PSBB) to reduce the spread of Covid-19, and one
of the effects of the policy is that the online learning activity
process must be implemented. The learning process that must
be carried out online changes the social interaction pattern be-
tween students and their contemporaries. The intensity of face-
to-face interaction between students and their contemporaries
keeps reducing, and they only interact online. Kusuma and
Sutapa (2021) stated that during the pandemic of Covid-19,
students did not meet their contemporaries in school, which
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resulted in students experiencing low socialization with their
contemporaries. In addition, concerning the issue that the stu-
dents feel which can lead to the lack of students’ interpersonal
relationships and students’ well-being achievement in school,
the researcher assumed that interpersonal communication is
an essential ability for students in order to be able to solve prob-
lems that are faced by asking opinion or sharing story with peo-
ple. It is expected that it can improve the students’ well-being.
Moreover, studies on student well-being have been ex-
tensively researched, but it is widely researched with qualita-
tive approaches, including studies conducted by Thoybah
and Aulia (2020), Fraillon (2004), Setyahadi and Yanuviati
(2017), also Wati and Leonardi (2016). Nevertheless, in this
study, the researcher intends to conduct the research using
quantitative methods. Furthermore, no studies have exam-
ined the effect of interpersonal communication on student
well-being viewed from gender. Thus, this research aims to
study the effect of interpersonal communication on student
well-being; also gender differences in these two variables in
grades X and XI at Madrasah Aliyah Negeri 2 Banyumas,
Indonesia, during learning in the pandemic period.

Literature Review

Student Well-Being

The study of the psychological well-being theory by Ryff and
Keyes (1995) in the school context led to the development of the
student well-being theory. According to Soutter et al. (2014), stu-
dent well-being is based on various dimensions that exist when
one interacts with others, the environment, and the development
of life, particularly in the educational context. Thus, it can be in-
ferred that student well-being is a condition of individuals who
show satisfaction with their learning experience at school and
a positive relationship with their contemporaries and teachers.

Student well-being is divided into four dimensions
(Na'imah & Tanireja, 2017), as described as follows: 1) Social,
good social relationships with teachers and contemporar-
ies are essential for improving students’ well-being. Social
relationships cannot be excluded from the individual’s ba-
sic needs and are essential for the individual’s well-being;
2) Cognitive, refers to a feeling of competence in the indi-
vidual. To improve his or her sense of competence, an indi-
vidual needs to be guided to have a pleasant experience in
the social environment as well as class learning; 3) Emotions,
profoundly affect the level of well-being of the individual in
school. Positive emotion can help to increase and reach the
student’s well-being while the negative emotions may de-
crease or hinder the achievement of the student’s well-being;
4) Spiritual, experiences felt due to good practice of religious
teaching and strong belief will result in a feeling of well-being
within the individual.

Furthermore, Pollard & Lee (2003) divining student well-
being into five dimensions, as described as follows: 1) Physi-
cal well-being, is the capability to uphold a healthy level of life
that enables us to fully participate in everyday activities with-
out experiencing excessive physical stress or tiredness (Aus-
tralian National University, 2020); 2) Economic well-being,
refers to an individual’s capacity to meet their requirements
for both goods and services (OECD, 2013); 3) Psychological
well-being, is generally considered as a combination of well-

being in one’s personal and social life and some pleasurable
affective experiences (Deci & Ryan, 2008); 4) Cognitive well-
being, refers to how individuals perceive both their overall
life happiness and individual life domains (Luhmann, 2017);
5) Social well-being, described as an individual’s evaluations
of their interpersonal relationships, situations, and perfor-
mances in social communities (Dunaeva, 2018).

Interpersonal Communication

Interpersonal communication is the exchange of informa-
tion between two people with a clear relationship (DeVito, 1995).
In the book “Introduction to Communication,” interpersonal
communication is defined as communication between two peo-
ple with a strong and transparent relationship (Wiryanto, 2004).
Thus, it can be inferred that interpersonal communication is a
process of communication between individuals conducted face-
to-face, and there is a clear relationship between them.

Interpersonal communication is divided into five as-
pects (Bienvenu, 1971), as described in the following: 1) Self
Concept, an individual’s perception of themself, may it be
skill or ability, and physical presentation (Ranny et al., 2017).
Self-concepts are critical to influencing an individual’s com-
munication with others (Bienvenu, 1971); 2) Ability, is an
individual’s to become a good listener. To this day, the ability
to be a good listener has received little attention; 3) the Skill
of Expressing, is a skill to express thoughts and ideas clearly,
which many people still find difficult to do; 4) Emotion, re-
fers to an individual’s ability to overcome their emotions,
especially negative emotions, and to be able to express them
positively; 5) Self Disclosure, refers to how an individual’s
willingness to express themself frankly and freely to establish
interpersonal relationships.

Materials and methods

Study Participants

Participants in this study were students grades X and
XI of Madrasah Aliyah Negeri 2 Banyumas, Indonesia. Par-
ticipants consisted of 195 female and 70 male students aged
15-19 years old. The demographic data are shown in table 1.

Table 1. Demographic Data

No. Criteria N %
1.  Gender
Male 70 26%
Female 195 74%
2. Age
15 years old 32 12%
16 years old 160 60%
17 years old 67 25%
18 years old 4 2%
19 years old 2 1%
3. Grades
X 123 46%
XI 142 54%
4. Residence Status
With parents 232 88%
With relatives 11 4%
By themselves 8 3%
Others 13 5%
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Measurement

Student Well-Being

Student Well-Being is measured by the Student Well-
Being scale using the aspect from Na'imah & Tanireja (2017),
which consists of 26 items including social, cognitive, emo-
tional, and spiritual aspects. The reliability test uses Cron-
bach’s Coeflicient Alpha which produces a score of 0.835.
This study used a Likert scale with five alternative answers,
“strongly agree,” “agree,” “neutral,” “disagree,” and “strongly
disagree”

Interpersonal Communication

Interpersonal communication is measured by the Inter-
personal Communication scale using the aspect from Bienv-
enu (1971), which consists of 21 items including self-concept,
ability, skill of expressing, emotion, and self-disclosure as-
pects. The reliability test uses Cronbach’s Coeflicient Alpha
which produces a score of 0.761. This study used a Likert

scale with five alternative answers, “strongly agree,” “agree,
<« ] » <« . »
neutral,” “disagree,” and “strongly disagree’

Data Analysis

This study used a descriptive analysis method to deter-
mine the level of interpersonal communication and student
well-being. The effect of interpersonal communication on
student well-being was thus tested in this study using simple
regression analysis techniques and t-tests. It also compared
the average of interpersonal communication and student
well-being between two variants, specifically gender, using
the Statistical Package for the Social Science (SPSS) 26.0 pro-
gram for Windows.

Result
Descriptive Analysis
Data Description
Very Low [
Low
o derat e e
High |
Very High .

o

20 40 60 80 100 120

m Student Well-Being o Interpersonal Communication

Fig. 1. Data Description

Student Well-Being

Based on the results of the survey, it can be compiled the
following characteristic of the subject: 16 subjects (6.0%) had
a very high level of student well-being, 68 subjects (25,7%)
had a relatively high level of student well-being, 92 subjects
(34,7%) had a moderate level of student well-being, 70 sub-

jects (26.4%) had a low level of student well-being, and 19
subjects (7.2%) had a very low level of student well-being.

Interpersonal Communication

Based on the results of the survey, it can be compiled
the following characteristic of the subject: 17 subjects (6,4%)
had a very high level of interpersonal communication, 61
subjects (23%) had a relatively high level of interpersonal
communication, 111 subjects (41,9%) had a moderate level
of interpersonal communication, 62 subjects (23,4%) had a
low level of interpersonal communication, and 14 subjects
(5,3%) had a very low level of interpersonal communication.

Assumption Test

Normality Test

The normality test was performed with the Statistical
Package for the Social Science (SPSS) 26.0 program for Win-
dows. It used the One-Sample Kolmogorov-Smirnov Test to
test the normality of spread scores. The results of the normal-
ity test are shown in table 2. below:

Table 2. Normality Test Result

X Y P
Student Well-Being 0.200 Normal

Annotation

Interpersonal
Communication

Based on the Normality test, it is shown that the collected
data have been qualified for analysis. The Interpersonal Com-
munication and Student Well-Being variable has a significant
value of 0.200 (p > 0.05); therefore, it can be inferred that
distributed data are normal.

Linearity Test

The assumption test of linearity was performed with the
Statistical Package for the Social Science (SPSS) 26.0 program
with a significant test for linearity of 0.05. The results of the
linearity test are said to be linear if it has a significant value
(linearity) smaller than 0.05 (p < 0.05) (Sugiyono, 2013). The
results of the linearity test are shown in table 3. below:

Table 3. Linearity Test Result

X Y p
Student Well-Being ~ 0.000  Linear

Annotation

Interpersonal
Communication

According to table 3, the result of the assumption test of
linearity showed that the significance level is 0,000 (p < 0,05),
which means that in this research, there is a linear relationship
between interpersonal communication and student well-being.

Hypothesis Test

The Effect of Interpersonal Communication on Student
Well-Being

The researcher intended to know the effect of interper-
sonal communication on student well-being. The results of
the regression test are shown in table 4. below:
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Table 4. Regression Test Result

X Y E P R Square

Interpersonal Student

Communication Well-Being 66.055

0.000 0.201

Based on the regression test results, the effect of interper-
sonal communication on student well-being with 5% signifi-
cance found that the F Count Value = 66,055 and the signifi-
cant probability was sig. (p) 0,000. As a result, interpersonal
communication has a significant effect on student well-being.
Furthermore, based on the result of Rsquare’s coeflicient of
determination = 0.201, the interpersonal communication
variable has an effect of 20.1% on the variation of students’
well-being. Moreover, the student well-being variable was af-
fected by other factors of 79.9% that were not studied in this
study, which are the relation between teacher and student
(Lavy & Naama-Ghanayim, 2020), relation between children
and parents (Bireda & Pillay, 2018), contemporaries relation
(Moore et al., 2018), and an environment that supports disci-
pline (Harding et al., 2019).

T-Test: Independent Samples Test
Student Well-Being

Researchers intended to analyze whether students” well-
being differs by gender in male and female students. The
results of the analysis conducted to find out the differences
in student well-being by gender are shown in table 5. below:

Table 5. Independent Samples Test Result

Variable Gender N Mean sig
Male 70 94.39

Student Well-Being 0.111
Female 195 97.26

The significance score of 0.111 (p > 0.05) indicates no
significant difference between the well-being of male and
female students. In terms of the average score (mean), the
well-being of female students has a higher score, but on a
test-by-test basis, the difference is insignificant.

Interpersonal Communication

Researchers intended to analyze whether students’ in-
terpersonal communication differs by gender in male and
female students. The results of the analysis conducted to find
out the differences in interpersonal communication by gen-
der are shown in table 6. below:

Table 6. Independent Samples Test Result

Variable Gender N Mean sig
Interpersonal Male 70 73.99
Communication U

Female 195 77.56

The significance score of 0.011 (p < 0.05) indicates a sig-
nificant difference between the interpersonal communica-
tion of male and female students. In terms of the average
score (mean), the interpersonal communication of female
students has a higher score, but on a test-by-test basis, the
difference is significant.

Discussion

The results of this study showed a significant effect of in-
terpersonal communication variables on student well-being.
It is based on the hypothesis test. Based on the regression
analysis results between interpersonal communication vari-
ables and student well-being, it is known that the significance
score is 0.000 (p < 0.05), so it can be inferred that the hy-
pothesis is accepted that there is a significant effect of inter-
personal communication on student well-being. This study
also showed a coefficient of determination of 0.201, which
means interpersonal communication effectively affects 20.1%
of students’ well-being. This showed that the better interper-
sonal communication, the higher the student’s well-being;
the weaker the interpersonal communication, the lower the
student’s well-being.

Based on the existing statistical data, the students of Ma-
drasah Aliyah Negeri 2 Banyumas, Indonesia, had a relatively
low level of interpersonal communication. The reality in the
field shows that some of the students of Madrasah Aliyah
Negeri 2 Banyumas, Indonesia, have a fairly low level of in-
terpersonal communication because the most scores exist at
the moderate and low levels of 41.9% and 23.4%, respectively,
due to the pandemic situation in which the subjects have not
been able to adjust to the communication pattern. This posi-
tively affected the student well-being held by the students of
Madrasah Aliyah Negeri 2 Banyumas, Indonesia, because the
student well-being level in Madrasah Aliyah Negeri 2 Banyu-
mas, Indonesia, is also relatively low because most scores are
at moderate and low levels of 34.7% and 26.4% respectively.
This condition indicates that the better interpersonal com-
munication, the higher the student’s well-being; the weaker
the interpersonal communication, the lower the student’s
well-being.

The researcher saw that most of the students from Madra-
sah Aliyah Negeri 2 Banyumas, Indonesia, had relatively low
interpersonal communication because, for about two years,
the school conducted a long-distance learning program.
Hence, the pattern of social interaction between the students
with teachers and friends at school changed. The intensity of
face-to-face interpersonal communication is decreasing and
hinders good social relationships for students. In line with
research conducted by Yusuf and Setiawan (2022) with the
same subject characteristics as the high school students, the
frequency of interpersonal communication decreased during
long-distance learning, as well as the dominant indirect in-
teraction patterns and limited interaction directly influence
the quality of the social relations development process for
subjects in the study.

Based on the interviews that the researchers conducted
with counseling teachers, there was information that com-
munication between the students was relatively low, so the
resolution of the problems experienced by the students was
still not optimal. This implies that the well-being of students
in schools is still not achieved due to the problems felt and
unpleasant experiences experienced by students in school
and learning environments. Based on these unfavorable con-
ditions, an effort to improve student well-being is needed.
Cahyono et al. (2021) also stated that students who achieve
well-being have a feeling of comfort in school, there is self-
acceptance, good relationship with others, no negative

105



ISSN 2708-7581 (Online). ISSN-L 2708-7573. Journal of Learning Theory and Methodology. 2022. Volume 3, Number 3

conditions are felt, and students can engage in the school
community.

Therefore, students who have low interpersonal commu-
nication will hinder the achievement of student well-being.
This makes interpersonal communication with teachers and
their contemporaries at school to be optimized so that stu-
dents can overcome the problems or negative conditions felt
at school and work towards a good social relationship with
teachers and contemporaries; and to be expected that this is
an effort that is right to improve student well-being. To add,
Na'imah and Tanireja (2017) stated that good social relation-
ships with teachers and contemporaries are indispensable for
improving students’ well-being. Social relationships cannot
be excluded from the individual’s basic needs and are essen-
tial for the individual’s well-being.

In addition, Interpersonal communication with contem-
poraries and social community allows subjects to learn mu-
tual relationships, get to know others and themselves, and
understand social interests and perceptions, making it easier
for subjects to adapt to their contemporaries and social activ-
ities. The ease with which a student adapts to contemporaries
and social activities is predicted to improve student well-
being in school because the student can socialize and engage
in interpersonal communication with their contemporaries
in school and social community.

Furthermore, this study explained that there is no sig-
nificant difference between male and female students’ well-
being, although the average (mean) of female students is
higher than male students. This can be seen in a significance
score of 0.111 (p > 0.05), indicating no differences in student
well-being between male and female students. In line with
research conducted by Lohre et al., (2014) which showed that
no gender differences were revealed in evaluating student
well-being in schools. The results of data analysis show that
male participants tend to have higher well-being when get-
ting academic assistance from teachers compared to other
students; meanwhile female students feel loneliness, that
correlates strongly and negatively with students’ well-being
(Lohre et al., 2014).

This study also explained that there was a significant dif-
ference in interpersonal communication in male and female
students, as it looked at the significance score of 0.011 (p <
0.05), which showed that there is a significant difference on
interpersonal communication in male and female students
in Madrasah Aliyah Negeri 2 Banyumas, Indonesia. This is
in line with Gray’s statement (as cited in Juliano, 2015) that
men and women are indeed different, and the essential as-
pect of communicating is the sense of consciousness. Men
are thought to have a feeling of self-awareness through the
ability to receive results, while women’s sense of awareness is
interpreted through feelings and the quality of relationships.
Juliano (2015) further argues that the difference in communi-
cation between men and women is a shared secret.

To add, the limitations of this study were only students
from grades X and XI, and only one school was involved. The
researcher believes that the small number of subjects in this
study only describes a small part of the student population.
Therefore, the researcher suggests further research conduct-
ing research not only in grades X and XI but also in grades
that still belong to the adolescence category; and conduct-
ing research in a broader area. Moreover, this study implies

that it is expected that students will be able to support their
contemporaries to build good social relationships and can be
involved in the school community. Therefore, the develop-
ment of knowledge about well-being is also felt necessary for
children and adolescents, as we all know that the well-being
of the individual as a teenager will affect the next period of
development (Jannah, 2017).

Conclusion

Based on the result and discussion about interpersonal
communication on student well-being viewed from gender at
Madrasah Aliyah Negeri 2 Banyumas, Indonesia, this study
concludes that interpersonal communication significantly
affects student well-being. According to gender, there is no
significant difference between student well-being in both
male and female students. However, there are significant dif-
ferences in interpersonal communication between male and
female students. Furthermore, the advice for education insti-
tutions is that they are expected to pay attention to the fulfill-
ment of students” well-being and to provide interventions to
develop interpersonal communication skills to improve stu-
dent well-being in grades X and XI Madrasah Aliyah Negeri
2 Banyumas, Indonesia. In addition, the results of this study
are expected to contribute to further research by providing a
deeper understanding and can be utilized as a reference.
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1noyyTTA yuHiB 10-X Ta 11-X K/1aciB MyCy/IbMaHCBKOI peIirifiHOl KON IPYroro CTyIeHs, po3TallloBaHol B pereHTCTBI banblomac
(Imponesis), 3 orAmy Ha iXHIO CTATb ITifl YaC HABYAHHA B Mepiof MaH/eMil.

Marepiann ta MeTogu. Y 1bOMY HOCTiJPKEHHI BUKOPUCTOBYBA/IM Ki/IbKiCHMIT METOJ, IIIAXOM TE€CTYBaHHA IIPOCTOI JIiHiTHOI
perpecii Ta t-kputepiit Crbiogenta. JlocnifpkyBany BubipKy cKlafanm 3arajoM 265 y4HiB, BifiOpaHMX METOLOM HPOIOPIIiiHOL
crpaTudikoBaHoi BUnaaKoBoi Bubipku. ¥ 3acobax BUMIPIOBaHHSA B IIbOMY JOC/II/PKEHHI BUKOPYCTOBYBA/IM KAy CAMOIIOYYTTS
Y4HIB 31 CTyIlleHeM BHYTPIIIHbOI HafiiltHOCTI 3a koedinientom a Kponbaxa = 0,835 Ta 1mkamy Mi>KOCOOUCTICHOTO CIiIKYBaHHS 3i
CTylleHeM BHYTPillIHbOI HafiiliHOCTI 3a koedinientrom o Kponbaxa = 0,761.

Pesynbraru. PesynbraTu 1jpboro JOCTiKeHHs IIOKa3amy, wo: 1) MXOcOOKCTICHe CIIIKYBaHHs BIUIMBAE Ha Bapialiiio camo-
oYy TTA y4HiB Ha 20,1%; 2) CTaTUCTUYHO 3HAYYIIOI PiSHNUII B CAMOIOYYTT] y4HIB 40/IOBIYOI Ta )iHOYOI CTaTi He CIOCTepiranocs.
ITpore pisHMUIA B MI>XOCOOMCTICHOMY CITIKYBaHHI MDK yYHAMM 9OJI0Bi40I Ta >)KiHOYOI CTaTi 6y/Ia CTATUCTUYHO 3HAYYILOIO.

Bucnoskn. TakuM 4mHOM, BifITIOBiTHO 10 Pe3yNbTaTiB I[bOTO JOCTIKEHH, I/ YMOK/IVBICHHA MOKpPAIeHHA CaMOTIOYyTTsA
Y4HIB HeOOXi/JHO TPEeHYBaTy HABUYKY MDKOCOOMCTICHOTO CIII/IKyBaHHS.

KnrouoBi croBa: Mi>kocobucricHe CIiJIKyBaHHs, CAMOIIOYYTTS Y4HIB, y4YHi.
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Abstract

The purpose of this study is to determine the age-specific features of the manifestation of differences in the strength
fitness of younger grade boys who attend a karate class at the sports and health stage.

Materials and methods. The study participants were 57 children who were tested to determine their level of strength
abilities. They were divided into four age groups: 7-year-old boys (n=14), 8-year-old boys (n=15), 9-year-old boys
(n=15), and 10-year-old boys (n=13). The children and their parents were informed about all the features of the study
and gave their consent to participate in the experiment. The children’s technical level corresponded to the student
grades of 10th or 9th Kyu (Orange Belt). The solution of the set tasks involved the use of the following research
methods: review and analysis of scientific and methodical literature, pedagogical observation, timing of educational
tasks, testing of strength abilities, pedagogical ascertaining experiment, methods of mathematical statistics.

Results. Statistically significant age-specific differences were observed between the groups of boys aged 7 and 8 in

the results of the following tests: push-ups (p=0.0001), 30 second sit-ups (p=0.001), pull-ups and chin-ups (p=0.008),
flexed-arm hang (p=0.003), left hand dynamometry (p=0.023), standing long jump (p=0.0001); between the groups of
boys aged 8 and 9 in the results of the following tests: 30 second sit-ups (p=0.046), pull-ups and chin-ups (p=0.004),
flexed-arm hang (p=0.002); between the groups of boys aged 9 and 10 in the results of the following tests: standing long

jump (p=0.014).

Conclusions. It was established that the boys have differences in various structural elements that characterize strength
indicators. And these differences are in line with the age indicators and technical level of the karatekas.

Keywords: boys, strength abilities, kyokushinkai karate, younger grade students.

Introduction

Childhood and early adolescence are considered to be
critical periods for the development of the best possible
physical literacy (Balyi, Way & Higgs, 2013; Lloyd, Cronin,
Faigenbaum et al., 2016). Physical literacy is defined as peo-
ple’s ability, confidence and desire to be physically active
throughout life and is considered the cornerstone of health
and fitness (Whitehead, 2001; Farrey, Isard et al., 2015; Far-
rey, Isard, Chalipet et al., 2015).

There is growing recognition that a basic set of motor
skills should be learned in childhood to ensure long-term
participation in physical activity (Volkov, 2002; Platonov,
2015; Zwolski, Quatman-Yates & Paterno, 2017). Childhood
is a sensitive period for learning and mastering basic mo-
tor skills. Motor skill mastery is positively related to health,

© Hontarenko, V., Marchenko, S., & Korol, O., 2022.
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fitness, and academic performance (Boutios, Fiorilli, Buon-
senso et al., 2021; Marchenko, Jagiello, Iermakov et al., 2021;
Marchenko, Ivashchenko, Jagiello et al., 2022). Of particular
concern is the lack of muscular fitness in children, which is
considered a vital component of the health, well-being and
success of young people who want to participate in sports and
health activities (Runhaar, Collard, Singh et al., 2010; Cohen,
Voss, Taylor et al., 2011; Smith, Eather, Morgan et al., 2014).

Strength abilities are one of the components that are
the foundation for learning motor actions (Khudolii, Ivash-
chenko, Iermakov, Nosko & Marchenko, 2019; Minenko &
Marchenko, 2021; Kim, Won & Shin, 2021). The acquisi-
tion of strength and motor competence is achieved not only
through growing up, but also through constant interaction
with a stimulating and supportive social and physical en-
vironment (Balushka, Khimenes, Okopnyi, Pityn, Sohor &
Tkach, 2020; Marchenko & Satdyiev, 2021; Marchenko &
Handymov, 2021).
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Training in a kyokushinkai karate class can produce
improvement in children’s physical condition (Chyu, 2010;
Pinto-Escalona, Gobbi, Valenzuela et al., 2021; Driukov &
Marchenko, 2021), their good neuromuscular coordination
and balance (Marchenko & Bezpalko, 2020; Boutios, Fior-
illi, Buonsenso et al., 2021; Marchenko & Verdysh, 2021),
harmony of their movements (Leong, Fu, Ng & Tsang, 2011;
Pons van Dijk, Lenssen, Leffers, Kingma & Lodder, 2013),
development of their motor skills (Ma & Qu, 2017; March-
enko & Satdyiev, 2021), and teaching them combat skills
(Blaszczyszyn, Szczgsna, Pawlyta, Marszatek & Karczmit,
2019; Marchenko & Kovalenko, 2020; Litvin & Marchenko,
2021). Strength development is a prerequisite for learning,
improving, stabilizing, and applying karate skills and related
performance techniques (Saienko, 2012; Graham, Li, Bray &
Cairney, 2018; Balushka, Khimenes, Okopnyi, Pityn, Sohor
& Tkach, 2020).

Whereas the conditioning profile of adult karate athletes
is widely documented in sports strength studies (Margari-
topoulos, Theodorou, Methenitis, Zaras, Donti & Tsolakis,
2015; Pal, Joginder, Kalra & Sindhu, 2020; Kabaday1, Karad-
eniz, Yilmaz et al.,, 2022), virtually nothing has been pub-
lished about young athletes at the sports and health stage,
which includes school students aged between 6 and 15.

The analysis of literary sources showed the absence of
objective data on the level and specific features of the devel-
opment of strength abilities in school students aged 7 to 10
who take kyokushinkai karate classes at the sports and health
stage. This does not allow to fully implement the selection of
means and methods for the high-quality implementation of
the educational and training process and the development of
effective programs for physical training of children. The in-
vestigation of the age-specific patterns and regularities of the
development of strength abilities is a problem of relevance as
regards the training of young karatekas.

The purpose of this study was to determine the age-specif-
ic features of the manifestation of differences in the strength
fitness of younger grade boys who attend a karate class at the
sports and health stage.

Materials and methods

Study participants

The study participants were 57 children who were test-
ed to determine their level of strength abilities. The study
sample was divided into four age groups: 7-year-old boys
(n=14), 8-year-old boys (n=15), 9-year-old boys (n=15), and
10-year-old boys (n=13). The children and their parents were
informed about all the features of the study and gave their
consent to participate in the experiment. The children’s tech-
nical level corresponded to the student grades of 10th or 9th
Kyu (Orange Belt). All the participants did regular practical
training, which comprised 3 classes per week, each about
90 minutes long. The inclusion criteria were the absence of
injuries in the last 2 months and the absence of intake of
medication that could affect the correct performance of tests.

Ethical considerations. Ethical approval of the entire
study was obtained from the Ethics Committee of H.S. Sko-
voroda Kharkiv National Pedagogical University. All the par-
ticipants were given an information sheet detailing the study

conditions. The study procedure and possible risks were ex-
plained to all the participants and their parents by mem-
bers of the research team. The participants were informed
that they could withdraw from the study at any time and for
whatever reason without explanation. Informed consent was
obtained from all the participants and their parents. All pro-
cedures were performed in accordance with the Declaration
of Helsinki.

Study organization

The solution of the set tasks involved the use of the fol-
lowing research methods: review and analysis of scientific
and methodical literature, pedagogical observation, timing
of educational tasks, testing of strength abilities, pedagogical
ascertaining experiment, methods of mathematical statistics.

Strength fitness testing was conducted and evaluated us-
ing a battery of fitness tests that comprehensively characterize
various manifestations of strength abilities. The tests were
chosen depending on the subject matter and were included in
the analysis according to the purpose of the study. The tasks
performed during the examination of the children were as-
sessed using quantitative indicators (Eurofit, 1993; Serhiien-
ko, 2010; Durié, Sember, Starc, Sorié, Kova¢ & Jurak, 2021).

Control exercises were carried out in the gym and on
the sports field of the school. Before the examination, a set
of exercises (10-15 minutes) was performed, which included
running, jumping, general physical development exercises,
and movement games. It was aimed at preparing the children
to perform the test tasks.

Statistical analysis

The study used IBM SPSS 26 software application. The
following parameters were calculated: arithmetic mean value
(X), standard deviation, which characterizes the variability
of the characteristic (S), independent samples t-test, Mann-
Whitney U-test. The hypothesis of equality of variances for
the compared groups was determined using Levene’s test.

Results

The statistical analysis data are provided in Tables 1-6.
In the age groups of 7 to 8 years, Levene’s test indicates het-
erogeneity of variances in the tests ‘Push-ups’ and ‘Flexed-
arm hang’ (p<0.05). In this case, the use of the independent
samples t-test is unjustified. The same condition is observed
in the ‘Pull-ups and chin-ups’ test in the samples of boys aged
8 to 9 years (p<0.05). This requires the use of other tests. We
chose the non-parametric Mann-Whitney U-test (Tables 2, 3,
and 5). In all other tests of the age groups of 7 to 8, 8 to 9, and
9 to 10 years, the level of significance according to Levene’s
test is greater than 0.05, therefore, the use of the independent
samples t-test is justified.

The obtained levels of significance of the empirical t-
tests demonstrate that there are statistically significant differ-
ences (p<0.05) between the groups of boys aged 7 and 8 years
according to the results of the tests ‘Pull-ups and chin-ups’
(p=0.008), ‘Standing long jump’ (p=0.001), 30 second sit-
ups’ (p=0.001), and ‘Left hand dynamometry’ (p=0.023). No
statistically significant differences are observed in the test
‘Right hand dynamometry’ (p=0.089).
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Table 1. Analysis of the specific features of the manifestation of strength abilities in boys aged 7 to 8 years

Test for independent samples

Levene’s test

t-test for equality of means

Investigated indicators

95% confidence inter-

F p t P Ax As val for the difference

Lower Upper
Push-ups, times 4.590 .041 -6.181 .000 -11.41 1.847 -15.203 -7.625
Pull-ups and chin-ups, times 1.874 .182 -2.873 .008 -1.595 .555 -2.734 -.456
Flexed-arm hang, s 9.528 .005 -3.832 .001 -7.096 1.852  -10.895 -3.297
Standing long jump, cm 0.108 745 -5.910 .000 -31.09 5260  -41.884 -20.297
30 second sit-ups, times 1.582 219 -3.569 .001 -4.624 1.296 -7.282 -1.966
Right hand dynamometry, kg 3.486 .073 -1.762 .089 -1.743 .989 -3.773 .287
Left hand dynamometry, kg 2.870 .102 -2.404 .023 -2.167 901 -4.016 -317

Equal variances are assumed

Table 2. Analysis of the specific features of the manifestation
of dynamic strength in the test ‘Push-ups’ in boys aged 7 to
8 years

Table 3. Analysis of the specific features of the manifestation
of static strength in the test ‘Flexed-arm hang’ in boys aged
7 to 8 years

Summary of the Mann-Whitney U-test for independent samples

Summary of the Mann-Whitney U-test for independent samples

Total 29

Mann-Whitney U value 210.0
Wilcoxon W value 330.0
Test statistics 210.0
Standard error 22.834
Standardized test statistics 4.598
Asymptotic significance (2-tailed test) 0.000
Exact significance (2-tailed test) 0.000

Total 29

Mann-Whitney U value 173.000
Wilcoxon W value 293.000
Test statistics 173.000
Standard error 22.854
Standardized test statistics 2.975
Asymptotic significance (2-tailed test) 0.003
Exact significance (2-tailed test) 0.002

Table 4. Analysis of the specific features of the manifestation of strength abilities in boys aged 8 to 9 years

Test for independent samples

Levene’s test

t-test for equality of means

Investigated indicators

95% confidence inter-

F p t p Ax As val for the difference

Lower Upper
Push-ups, times 0.276 0.604 -1.291 0.207 -3.0 2.325 -7.762 1.762
Pull-ups and chin-ups, times 4.626 0.040 -3.407 0.002 -2.667 0.783 -4.270 -1.063
Flexed-arm hang, s 0.048 0.828 -3.459 0.002 -8.203 2.372 -13.061 -3.345
Standing long jump, cm 2.397 0.133 -1.002 0.325 -4.667 4.656 -14.204 4.871
30 second sit-ups, times 0.063 0.804 -2.087 0.046 -2.533 1.214 -5.019 -0.047
Right hand dynamometry, kg 0.319 0.576 -1.739 0.093 -1.533 0.882 -3.340 0.273
Left hand dynamometry, kg 2.414 0.131 -1.390 0.176 -1.333 0.959 -3.299 0.632

Equal variances are assumed

Tables 2 and 3 show the null hypothesis testing analy-
sis using the independent samples Mann-Whitney U-test.
Since the asymptotic significance of the U-test is p<0.05, the
null hypothesis about the equal distribution of results in the
tests ‘Push-ups’ (p=0.001) and ‘Flexed-arm hang’ (p=0.003)
among the groups of boys aged 7 to 8 years on the basis of age
is rejected. The differences between the values of the specified
parameters in these samples are significant.

A positive dependence of the level of development of
strength abilities on age was observed in young karatekas
aged 7-8 years (Table 1). The 8-year-old boys demonstrate
a higher level of strength fitness in general compared to the
7-year-old boys. Especially as regards the manifestation of
strength endurance, dynamic and explosive strength. This

may be due to the fact that the first period of the boys’ muscu-
lar system development begins from the age of 8, and not only
the weight of the muscles increases, but also their physical
and chemical properties change, and the innervation ratios
are enriched. Muscle strength becomes greater. Age-related
strength gains occur to some extent independent of physical
loads.

The analysis of the specific features of the manifesta-
tion of strength abilities in boys aged 8 to 9 years (Table 4)
showed that there is a statistically significant difference in the
performance indicators of the tests ‘Pull-ups and chin-ups’
(p=.004), ‘Flexed-arm hang’ (p=.002), and 30 second sit-ups’
(p=.046). No differences were found in the correlation of
results between the samples in the tests ‘Push-ups’ (p=.207),
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Table 5. Analysis of the specific features of the manifestation
of dynamic strength in the test ‘Pull-ups and chin-ups’ in
boys aged 8 to 9 years

Summary of the Mann-Whitney U-test for independent samples
Total 30

Mann-Whitney U value 180.50
Wilcoxon W value 300.50
Test statistics 180.50
Standard error 23.858
Standardized test statistics 2.850
Asymptotic significance (2-tailed test) 0.004
Exact significance (2-tailed test) 0.004

‘Standing long jump’ (p=.325), ‘Right hand dynamometry’
(p=.093), and ‘Left hand dynamometry’ (p=.176).

A characteristic feature of the development of these age
groups of school students is a higher level of strength devel-
opment of the muscles of the torso compared to the muscles
of the limbs. Due to the disparity between the work of the
lower and upper parts of the body, it is advisable to recom-
mend more exercises for the development of the upper part of
the body: throwing, climbing a rope or gymnastic wall bars,
crawling, game instruments with combat sport elements, ex-
ercises involving partners’ resistance, pulling, pushing, etc.
It appears that training capacity in terms of relative strength
gains is greater in child athletes than in adolescents. There-
fore, specific means of development of strength, which are
used in combat sports, can be particularly effective.

The boys aged 10 (Table 6) demonstrate a higher level of
the manifestation of explosive muscular strength compared
to the 9-year-old boys. A statistically significant difference
between adjacent years is observed (p=.014). This can partly
be explained by the beginning of the sensitive period of de-
velopment of this ability at the age of 10-11. No statistically
significant differences were found between the samples of
9-10-year-old boys based on the results of testing of all other
types of manifestation of strength abilities (p>0.05). The age-
specific characteristics of the boys of these groups do not
affect the level of strength endurance and dynamic and static
strength.

It is possible that the means of karate have a sufficient
positive effect on the level of development of strength abili-
ties, and therefore, 9-year-old children who have some train-

ing experience are little different from 10-year-old children
in terms of strength indicators of various types. According
to Marchenko and Ishchenko (2016), significant increases
in strength indicators in elementary school-aged boys can
be observed with rational organization of strength-oriented
loads.

Discussion

It was assumed that the study of the age-specific features
of the strength fitness of boys aged 7 to 10, who attend a
kyokushinkai karate class at the sports and health stage, will
allow physical education teachers, instructors and coaches
to implement the education and training process in a quality
manner, to prepare the musculoskeletal system of children to
master the technical elements of karate, and to further pro-
mote the maximum realization of individual potential.

Opinions regularly appear in the literature that Funda-
mental Movement Skills (FMS: running, jumping, dribbling
and catching a ball, etc.) are the basis of physical compe-
tence (Barnett, Stodden, Cohen et al., 2016; Edwards, Bryant,
Keegan et al., 2017; Marchenko & Verdysh, 2021). School stu-
dents’ FMS demonstrate a strong positive relationship with
their level of physical activity (Barnett, Stodden, Cohen et
al., 2016; Pullen, Oliver, Lloyd & Knight, 2020). However, the
authors note a significant decrease in motor activity, which
requires expanding the use of new means of physical educa-
tion. Kyokushinkai karate has shown itself to be good in this
respect.

The WHO (World Health Organization) guiding Global
recommendations on physical activity state that young chil-
dren should participate in activities that support the mus-
culoskeletal tissue and improve movement control at least
3 times a week (Chaput, Willumsen, Bull et al., 2020). Our
studies complement the findings of Marchenko & Kozar
(2015), Pinto-Escalona, Gobbi, Valenzuela et al. (2021) about
the need to involve children as much as possible in mass and
sports events in out-of-class and out-of-school activities.

The obtained results match the data of Pochettia, Ponczo-
sznika, Fildrtigaa et al. (2018), Marchenko & Satdyiev (2021),
Marchenko & Handymov (2021) that regular strength train-
ing exercises can help increase motor activity, improve physi-
cal fitness and individual health only when they are part of a
general physical education or sports program.

Table 6. Analysis of the specific features of the manifestation of strength abilities in boys aged 9 to 10 years

Test for independent samples

Levene’s test

t-test for equality of means

Investigated indicators

95% confidence inter-

F p t P Ax As val for the difference

Lower Upper
Push-ups, times 1.034 0.319 -0.549 0.588 -1.569 2.860 -7.447 4.309
Pull-ups and chin-ups, times 0.485 0.492 -0.417 0.680 -0.436 1.045 -2.583 1.712
Flexed-arm hang, s 0.001 0.981 -1.051 0.303 -2.479 2.360 -7.329 2.371
Standing long jump, cm 0.063 0.804 -2.639 0.014 -8.831 3.347 -15.710 -1.952
30 second sit-ups, times 1.060 0.313 -0.239 0.813 -0.354 1.483 -3.402 2.694
Right hand dynamometry, kg 0.569 0.457 -1.846 0.076 -1.944 1.053 -4.107 0.220
Left hand dynamometry, kg 0.002 0.967 -1.266 0.217 -1.462 1.154 -3.834 0.911

Equal variances are assumed
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During the investigation of the patterns and regularities
of the development of strength abilities, new information was
obtained that the differences between 9-10-year-old boys in
most indicators are somewhat leveled. The obtained mean
values slightly exceed the average indicators proposed in the
normative tables (Serhiienko, 2010) and the results we ob-
tained in the previous studies (Khudolii & Marchenko, 2007;
Marchenko, 2008; Marchenko & Satdyiev, 2021).

Conclusions

The analysis of scientific and pedagogical literature
made it possible to investigate the structure of the motor
ability ‘strength’ and to reveal the need for the development
of strength abilities as an important component of motor fit-
ness in kyokushinkai karate at the initial stage of classes for
younger grade boys.

The importance of systematic monitoring of strength fit-
ness in children has been revealed and confirmed, as it is
one of the main characteristics of health and is considered
the basis of an active lifestyle, especially during the period of
their active development.

According to the study results, statistically significant age
differences are observed between the groups of boys aged 7 to
8,8 t0 9,and 9 to 10 in the results of the tests characterizing
different aspects of strength abilities.

Dynamic strength: push-ups - aged 7 and 8 (p=.0001); 30
second sit-ups — aged 7 and 8 (p=.001), aged 8 and 9 (p=.046);
pull-ups and chin-ups - aged 7 and 8 (p=.008), aged 8 and 9
(p=.004).

Strength endurance: flexed-arm hang - aged 7 and 8
(p=.003), aged 8 and 9 (p=.002).

Static strength: left hand dynamometry - aged 7 and 8
(p=.023).

Explosive muscular strength: standing long jump - aged
7 and 8 (p=.0001), aged 9 and 10 (p=.014).

It was established that the boys have differences in vari-
ous structural elements that characterize strength indicators.
And these differences are in line with the age indicators and
technical level of the karatekas.
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cnnosi 341bHOCTI: OUIHKA TA OCOBJINBOCTI PO3BUTKY
XnonuiB KAPATUCTIB MOJTOALWLOIO WKUIbHOIO BIKY

Bonogumup Iontapenko'45P, Ceirnana Mapuenko'**“, Onexcangp Koponp?4BPE

'XapkiBcbkuit HallioHaIbHMI Tefaroriynmii yHiBepcutet imeHi I. C. CkoBoponn
*Hanjionanpanii yHiBepcuTeT «/IbBiBCbKa IMOJTiTEXHIKa»
ABTOpCHKNMIL BRI A — nu3aiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowtis

Pedepar. Cratps: 7 c., 6 Tabm., 48 mxepern.

MeTa JOCTiIKEeHHA — BU3HAYUTI BiKOBI 0COO/MMBOCTI IIPOABY BiIMiHHOCTEN Y CUIOBIN IirOTOB/IEHOCTI X/IOMI[iB MOTOJIINX
KJIaCiB, AKi 3aliMaOThCA B CEKIii KapaTe Ha CIIOPTUBHO-03J0POBYOMY eTalli.

Marepianu i MeTogu. Y JOCIiKeHH] B35/IM y4acTb 57 HiTeil, AKi IPOMII/IN TeCTYBaHHA /I BUSHAUYEHH s PiBHA PO3BUTKY CU-
noBUX 3ai6HOCTei1. BoHM 6y posmnopieHi Ha yoTupy BikoBi rpymm: xromnii 7 pokis (n=14), 8 pokis (n=15), 9 pokis (n=15), 10 po-
KiB (n=13). [litnt Ta ixui 6arbku Oyan inpopMoBaHi Ipo Bci 0COOMMBOCTI JOCTIKEHHS 1 Ja/y 3TOAY Ha YYacTb B eKCIIEPUMEHTI.
TexuiuHmit piBeHb fiTeit Bifmosinas yuniBcbkuM crymnersam 10-9 Kio (momapandesnit konip noscy). [y BUpillieHHs II0CTaBIeHUX
3aBJlaHb Oy/IM BUKOPMCTaHI METOAM HOCIi/PKEHHA: BUBUYEHHA Ta aHa/li3 HayKOBO-METOMYHOI JTiTepaTypu, Iefarorivue CrocTe-
PeXeHHsI, XPOHOMEeTPa)K HaBYa/IbHUX 3aBJAaHb, TECTYBAHHs CUIOBUX 3A410HOCTeI IearoriqHmii KOHCTATYIOUYNIT eKCIIEPUMEHT,
METOfIV MaTeMaTUYHOI CTaTUCTUKIN.

Pesynbratu. CTaTicTIYHO JOCTOBIPHI BIKOBI pO36DKHOCTI CLIOCTEPIiraloThCst MXK TpymaMu X/IONIiB 7-8 PoKiB 3a pe3ybrara-
MU TeCTiB: STUHAHHSA i POSTMHAHHA PYK B yropi nexxaun (p=0,0001), migHiMaHuA B cif 3a 30¢ (p=0,001), 3SrrHaHHA i pO3TMHAHHA PYK
y Buci (p=0,008), Bric Ha 3irHyTux pykax (p=0,003), sunamomerpis iBoi pykn (p=0,023), crpubox y goxuny 3 miciy (p=0,0001);
8-9 poxis: migHimMauHA B cif 3a 30 ¢ (p=0,046), srunaHHs 1 po3rnHaHHA pyk y Buci (p=0,004), Buc Ha 3irHyTHUX pykax (p=0,002);
9-10 poxiB: cTpnOOK y goBxunHy 3 micus (p=0,014).

BucnoBku. BcTaHOB/IEHO, 10 MK XJIONLIAMM iCHYIOTD BiIMiHHOCTI 32 PiSHMMM CTPYKTYPHUMM JTAHKAMM, 1[0 XaPAKTEPU3YIOTh
MOKasHMKM cyn. I i BifMiHHOCTI BiflTIOBilaloTh BiKOBMM ITOKa3HMKAM i TEXHIYHOMY PiBHIO KapaTHCTiB.

Kirouosi coBa: x1o1ii, cuioi 3Ai6HOCTI, KIOKYIIMHKAl KapaTe, IIKOJLAPi MOTOAIINX K/IACiB.
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Abstract

Study purpose. As the Philippines welcomes its new school year, academic dishonesty remains a prevalent concern
in the academe. To provide an overview of the situation, this review paper was developed with the goal of presenting
current information about academic dishonesty through 1) identification of influencing factors and 2) application of

current approaches to academic dishonesty.

Materials and methods. Utilizing review of existing literature, this study described possible internal (laziness or
procrastination, lack of proper time management, fear of failure, poor learning capability, motivation, state of mental
health, self-attitude, capability, and intention) and external influencing factors (peer involvement, overwhelming
academic workload, difficulty of subject/course, limited assistance of teachers, parental expectations, and use of digital
technology) and current approaches to academic dishonesty (deterrence theory, rational choice theory, neutralization
theory, planned behavior theory, as ignorance or confusion on teacher’s expectations, as learned behavior, and as
coping strategy to stressful environment) that will serve as a reference point for researchers in investigating the extent

of academic dishonesty in the country.

Results and conclusions. Similarly, findings revealed here can assist teachers, school administrators, and policymakers
in crafting more effective solutions to limit or eliminate any forms of academic dishonesty within educational

institutions.

Keywords: academic dishonesty, online learning, modular learning, pandemic, Philippine education.

Introduction

Undeniably, COVID-19 pandemic created a situation
that adversely affected students’ learning motivation and
learning environment for the past two school years (Baticu-
lon et al., 2020; Fabito et al., 2020; Barrot et al., 2021; Hidalgo
etal., 2021; Salazar et al., 2021; Aguilar, 2021; Espina & Mon-
te, 2022). As the Philippines transitioned and retained both
online learning and modular learning setup for the past two
years, students across the country faced numerous concerns
that arise as they continue their education during the pan-
demic. Their concerns range from internet connections issues
and technological literacy to difficulty in comprehending and
accomplishing academic requirements (Fabito et al., 2020;
Barrot et al., 2021; Salazar et al., 2021; Jaca, 2022; Espina &
Monte, 2022; Manalo et al., 2022; Meniano & Tan, 2022). The
lack of conducive learning space, as well as the presence of
distractions in their environment was exposed as an impor-
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tant concern to be addressed (Fabito et al., 2020; Barrot et al.,
2021; Aguilar et al., 2021). On top of this, students expressed
how their mental health had worsened, affecting their overall
learning motivation (Baticulon et al., 2020; Barrot et al., 2021;
Rotas & Cahapay, 2021; Salazar et al., 2021).

However, another concern that proliferated as the pan-
demic school years forced students to attend classes, finish
their modules, and study was the proliferation of academic
dishonesty (Moralista & Oducado, 2020; Pagaddu, 2021; Lo-
pena et al., 2021; Aguilar et al., 2021; Frigillano, 2021; Galang
etal,, 2021; Balba & Caingcoy, 2021; Alvarez et al., 2022; Bau-
tista & Pentang, 2022; Pandan & Lomibao, 2022; Revilla &
Libre, 2022; San Jose, 2022). Briefly, academic dishonesty was
defined as “an act of fraud that violates the ethics of academic
honesty in schools and will damage public trust in educa-
tional institutions” (Yang et al., 2017, as cited in Cardina et al.,
2022, p. 8706). According to Cardina and colleagues (2022),
academic dishonesty consists of cheating during examina-
tions, plagiarism, fabrication of information, and facilitation
of similar acts to assist other students.
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Even before the pandemic school years, Moralista and
Oducado (2020) revealed how teachers already expressed
concern over the proliferation of academic dishonesty even
before School Year 2020-2021 had started. Identifying if a
student commits any form of academic dishonesty was per-
ceived as more challenging an online learning setup (Lo-
pena et al., 2021). In a modular setup, Galang and colleagues
(2021) cited similar sentiments shared by public school
teachers, in which parents’ involvement made the situation
even more difficult to discern and resolve. In addition, their
study mentioned that the answer keys being indicated in the
modules provided by school division offices furthered their
frustrations. Results of Balba and Caingcoy’s (2021) study
showed that younger college students were likely to commit
academic dishonesty compared to older students. In terms
of gender, Pagaddu (2021) stated that while both genders
practice acts of plagiarism, males are more likely to commit
plagiarism than females, due to the latter having more capac-
ity to multitask and properly manage their time.

In terms of actual behavior committed, Frigillano’s
(2021) explained that cheating in examinations were per-
formed through studying old exams, students’ sharing of
answers, and deliberately copying other students’ answers.
Beruin (2022) also reported similar findings, adding that
students were able to search examination answers via the
internet. Frigillano’s (2021) study also revealed how cheating
was committed in assignments or projects primarily through
collaboration in finishing individual task/s without teacher’s
permission. In terms of plagiarism, the use of another au-
thor’s ideas without proper citation and referencing with-
out thoroughly reading an article were revealed. Result of
Beruin’s (2022) study also reported the availability of some
answers in YouTube that students utilized to accomplish their
online activities. For Galang and colleagues (2021), modules
submitted to teachers exhibit a different penmanship than
the student’s and blatant copying of answers from answer
keys provided on actual modules. San Jose (2022) reported
similar findings on parental involvement and added that stu-
dents were likely to commit academic dishonesty when their
friends are involved. Furthermore, Magsambol’s (2021a) in-
vestigative report and Aguilar’s (2021) study, students re-
sorted to academic servicing to comply with their require-
ments. Magsambol uncovered that fellow students were
providing such commissioned work, with social media (i.e.,
Twitter and Facebook) as their transaction medium. Results
of Aguilar’s (2021) complemented this news report, wherein
academic servicing was also done by teachers and profes-
sors who saw this situation as an opportunity to earn while
assisting struggling students. Furthermore, alleged reports
of teachers giving and selling answers to students’ learning
modules was also publicized (Magsambol, 2021b). Yet what
gained national traction was the expose concerning a Face-
book community page named “Online Kopyahan” (Copying)
or “Online Tulungan” (Working Together), created by high
school students aimed at helping each other, especially those
who were struggling during the pandemic (Perez, 2021). The
misconduct was performed by sharing answers to examina-
tions and written assessments/ modules in the said Facebook
community page.

As the new school year is about to begin and blended
learning was the promoted learning modality (Noriega, 2022;

Patag, 2022), the possibility of committing academic dishon-
esty remains a key issue in the academe. Based on this infor-
mation, this review paper was developed with the main goal
of presenting current information about academic dishon-
esty through 1) identification of influencing factors and 2)
application of current approaches to academic dishonesty.

Materials and methods

As a review paper, this study utilized a narrative litera-
ture review of journal articles and news/investigative articles,
with the primary criteria of focusing on academic dishonesty
in the Philippines during COVID-19 pandemic. The goal of
a descriptive literature review is to synthesize existing lit-
erature of a specific topic as means of providing readers a
more comprehensive background of the topic in focus (Paré
& Kitsiou, 2017). Following Levy and Ellis’ (2006, as cited in
Paré & Kitsiou, 2017) proposed model, this study utilized the
three step approach in conducting a systematic narrative re-
view. The first step was literature search and screening. Using
Google Search and Google Scholar Database, fourteen (14)
journal articles were searched, one (1) of which indicated the
Philippines as one of its settings, and six (6) news articles,
one of which was an investigative report; all of which pro-
vided results as required by the primary criterion and were
published from 2020-2022. Then, all selected literature were
thoroughly read and validated to confirm its applicability in
the study. The second step was data extraction and analysis.
Extracted data were ensured to focus on the objectives of the
study specifically, related to influencing factors and relevance
to selected theoretical approaches. In terms of data analy-
sis, qualitative narrative approach was utilized to describe
the recurring influencing factors and applications of existing
approaches to academic dishonesty based on analyzed and
interpreted data, following the process employed by Cardina
and colleagues in a similar study (2022). Following these pro-
cesses, the final step in the Levy and Ellis’ proposed frame-
work was the actual writing of the literature review.

Influencing Factors behind Academic Dishonesty

In terms of influencing factors, the intricate framework
laid down by Cardina and colleagues (2022) identifying the
factors that led to students committing academic dishonesty
in various universities across several countries (including the
Philippines) was utilized in categorizing the possible influ-
encing factors within the context of focus. Briefly, their study
revealed two general factors that influence academic dishon-
esty: internal and external factors. Internal factors refer to
causes within an individual that led to committing academic
dishonesty. Conversely, external factors refer to causes ex-
ternal to a student/s. For the purpose of this review paper,
both internal and external factors were utilized as primary
categories wherein, related influencing factors from current
literature on academic dishonesty during the pandemic were
aligned accordingly.

Internal Influencing Factors

Under internal influencing factors, current studies pre-
sented laziness and procrastination as a primary factor. Ac-
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cording to Aguilar (2021), some students were too lazy to
accomplish tasks as they were busy playing with their friends,
with social media, and disinterested to learn their lessons,
hence resorting to acts of academic dishonesty. He also un-
derlined that the idea that “someone else will do” the student’s
tasks was stated. Likewise, several studies confirmed similar
results that influenced students to commit such acts (Pagad-
du, 2021; Frigillano, 2021; Revilla & Libre, 2022; Alvarez et
al., 2022; San Jose, 2022). Even the Department of Education
recognized how this factor proliferates academic dishonesty
(Perez, 2021). In relation to abovementioned factor, another
factor reported among students was their lack of proper time
management. San Jose (2022) cited that students were busy
with other activities. Although in his study, participants were
working and married, resulting to job-related or personal
matters. Among male students, Pagaddu (2021) reported that
the inability to multitask and properly manage their time led
to higher odds of committing plagiarism. Nevertheless, the
lack of proper time management in managing their studies
was well-documented (Barrot et al., 2021; Jaca, 2022; Manalo
et al., 2022; Meniano & Tan, 2022; Espina & Monte, 2022).
In terms of online examination, time pressure was reported
to cause students to commit cheat and attain passing scores
(Revilla & Libre, 2022).

Another influencing factor revealed from existing studies
was students’ fear of failure and its subsequent consequences.
Revilla and Libre’s (2022) study emphasized how the fear of
failing influenced students to commit academic dishonesty.
Frigillano (2022) also cited a similar result, emphasizing how
academic dishonesty was a means to avoid failing a test or a
subject/course. Similarly, Aguilar (2021) reiterated what is
already common knowledge, that fear of failing is always at
the back of a student’s mind. Something that was already pre-
sent in previous pre-pandemic studies (Balbuena & Lamela,
2015; Diego, 2017; Gutierrez & Padagas, 2019). Additionally,
Aguilar (2021) pointed out student’s poor learning capability,
another possible influencing factor that led to academic dis-
honesty. According to the results of his study, student’s poor
lesson comprehension and self-defeating mindset entailed
them to acquire academic servicing. Alvarez and colleagues
(2022) cited similar results, in which students were not smart
enough to finish certain subjects. While other literatures did
not provide similar findings, students’ plight to learn and
comprehend their lessons, specifically on their own, was also
present in other literatures (Ditona & Rico, 2021; Galang et
al., 2021; De Guzman, 2021; Meniano & Tan, 2022; Espina &
Monte, 2022). In turn, this influencing factor is likely linked
to the motivation factor discussed by Cardina and colleagues
(2022). Briefly, motivation, according to them, refers to the
stimulus that enables a student to do something. In the case
of academic dishonesty, if students’ learning motivation is
inversely correlated to them committing such acts (Sprajc et
al.,, 2017, as cited in Cardina et al., 2022).

Furthermore, a student’s state of mental health was also
revealed to influence their intention to commit academic dis-
honesty. According to Alvarez and colleagues (2022), when
students feel stressed and worry over the expectations set
around them, they are likely to cheat on quizzes, tests, and
even their assignments. Beruin (2022) also reported that even
those students who had adjusted well in an online learn-
ing setup, ultimately resorted to academic dishonesty due to

the difficulty of their subjects or their situation in general.
that even those students who had adjusted well in an online
learning setup, ultimately resorted to academic dishonesty
due to the difficulty of their subjects or their situation in
general. The reality of students during the pandemic was how
mental health-related concerns plagued most of their pan-
demic school years (Baticulon et al., 2020; Barrot et al., 2021;
Rotas & Cahapay, 2021; Salazar et al., 2021). Lastly, while
not explicitly stated among current literature, self-attitude,
capability, and intention, were deemed as key internal fac-
tors when current data were understood through various
analytical approaches presented in the succeeding sections.
These three influencing factors were adapted from Cardina
and colleagues (2022), to which they had operationalized
them as follows: self-attitude as “students’ feelings or how
one behaves towards academic dishonesty” (p. 8710); capa-
bility as “students’ ability to act on his knowledge and skills
to acknowledge the results of others as his own”; and inten-
tion referring to that something that motivates a person to
commit academic dishonesty, determined primarily by one’s
attitude towards it.

External Influencing Factors

Under external influencing factors, peer involvement was
the most prevalent result across current resources. According
to Frigillano (2021), when a student’s friend/s allow them
to copy their exam answers or receive help in finishing as-
signments without the teacher’s consent, they are well-aware
of committing academic dishonesty. The idea that everyone
commits some form of academic dishonesty, particularly
one’s friends or classmates, influences a student to behave
in the same manner. Likewise, Aguilar (2021) cited that peer
influence plays a crucial role in committing academic dis-
honesty specifically, for students to “avoid having difficult
time” with their academics (p. 310). Correspondingly, Perez’
(2021) news report and San Jose’s (2022) study revealed simi-
lar results, to which academic dishonesty is typically commit-
ted when one’s friend/s are also involved.

Another influencing factor was the overwhelming aca-
demic workloads that students need to accomplish within a
given period. Aguilar (2021) explained that one of the prima-
ry reasons why students resort to academic servicing was due
to the overwhelming number of academic tasks they were
required to submit. The weekly demands of their teachers, as
well as their hectic deadlines likely influenced their negative
behavior. Among male students, heavy workloads were also
revealed as a reason for plagiarizing their tasks/projects (Pa-
gaddu, 2021). As reported by Perez (2021), overwhelming or
excessive academic workload was one of the reasons why stu-
dents created the Facebook community page “Online Kopya-
han” (Copying) or “Online Tulungan” (Working Together)
(Perez, 2021) in the first place. Similar news reports cited how
students were burdened with numerous tasks throughout the
pandemic (Adonis, 2020; Hernando-Malipot, 2021; Cabreza,
2021; Hernando-Malipot, 2022), as well as related literature
(Dangle & Sumaoang, 2020; Pinar, 2021; Manalo et al., 2022).
In relation to this, the difficulty of subjects/courses was also
revealed as an influencing factor to academic dishonesty. As
cited by Revilla and Libre (2022), students tend to cheat when
they are faced with a difficult subject/course, to lessen their
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difficulties. Subjects/courses that students saw difficulties
were typically the Match and Sciences (Robledo et al., 2021;
Meniano & Tan, 2022; Nabayra, 2022).

Limited assistance of teachers was highlighted as an in-
fluencing factor. According to Aguilar (2021), as students
fail to grasp their lessons and teachers asserted to be unre-
sponsive to their academic concerns, academic dishonesty
was their recourse to get passing grades. However, San Jose
(2022) noted that students prefer seeking clarifications from
their peers than their teachers, which can further worsen
what was already a concern between student-teacher com-
munication. In addition, parental expectations, typically at-
tributed to receiving passing marks or even attaining higher
grades was expressed as an influencing factor among students
(Pagaddu, 2021; Frigillano, 2021; San Jose, 2022). Lastly, the
use of digital technology, specifically utilizing the internet to
commit academic dishonesty was observed as an influenc-
ing factor since it provides students with the opportunity
to commit such acts with ease (Cruz et al., 2021; Frigillano,
2021; Revilla & Libre, 2022). This specific factor underlies the
extensive use of social media to commit forms of academic
dishonesty (Aguilar M. G., 2021; Magsambol, 2021a; Perez,
2021).

Current Approaches to Academic Dishonesty

For this review paper, seven (7) approaches were utilized
based on the results of existing studies and supplementary
articles, namely: 1) deterrence theory, 2) rational choice the-
ory, 3) neutralization theory, 4) planned behavior theory, 5)
academic dishonesty as ignorance or confusion on teacher’s
expectations, 6) academic dishonesty as learned behavior,
and 7) academic dishonesty as coping strategy to a stressful
environment. These approaches were adapted from DiPietro
(2010)’s work that aimed to highlight current frameworks in
the analysis of academic dishonesty within the educational
sphere.

Deterrence Theory and Rational Choice
on Academic Dishonesty

Both deterrence theory and rational choice theory view
individuals as rational decision-makers (Akers, 1990). De-
terrence theory posits that, as rational beings, the degree or
severity of punishment for illegal, immoral, or deviant be-
havior compensates for any motivation to do such acts (Ak-
ers, 1990). Following this assumption, as cited by DiPietro
(2010), if students are made aware that the consequences for
committing academic dishonesty was little to non-existent,
then students are likely to commit such acts. Pandan and
Lomibao (2022) also reported that some teachers had per-
ceived low integrity in their Math-related assessments due to
the likelihood of cheating. Despite this, according to San Jose
(2022), teacher’s leniency or permissive personality during
the pandemic were deemed by students as implied consent
to cheat during exams and even plagiarize their submitted
outputs. Teacher’s non-action or toleration will likely result
in proliferation of academic dishonesty.

Leniency in terms of school policies had long been asso-
ciated with acts of academic dishonesty (Balbuena & Lamela,
2015). During the pandemic, leniency was one of the primary

recommendations when students were abruptly required to
transition to online and modular learning modalities (Bat-
iculon et al., 2020). Thus, both the Department of Education
(DepEd) and Commission on Higher Education (CHED)
were enjoined to exercise academic leniency to protect stu-
dents’ health and well-being (CHED, 2020; Cervantes, 2020).
If the results of San Jose’s (2022) study were to be considered,
then the possibility of grade inflation due to academic leni-
ency must be revisited. Accordingly, an opinion piece high-
lighted by David (2022), wherein lenient university guide-
lines have the unintended consequence of an upsurge in the
number of graduating students with Latin honors. There were
also reports from DepEd indicating that the majority of pass-
ing grades that students received in 2021 were attributed to
teachers’ being ‘considerate’ to their students (see Gascon,
2021; Magsambol, 2021; De Guzman, 2021). Additionally,
results of Frigillano’s (2021) study cited that students’ low re-
gard of school policies was one of the reasons for committing
academic dishonesty. On top of these, it must be noted that
the shift to online learning modality afforded students with a
self-paced or flexible learning option to which they can work
independently on their modules at their own time and pace,
with limited supervision from their teachers (Yazon et al,,
2021; Salazar et al., 2021; Samortin et al., 2022; Beruin, 2022).
From these, it is highly recommended that future studies
should investigate the causality between leniency and grade
inflation, as well as the possible role that academic dishonesty
had played to validate or invalidate such assumption.

On the other hand, rational choice theory emphasizes
that man is a rational being capable of taking actions by maxi-
mizing the benefit while limiting the cost of such action (Ak-
ers, 1990). Under this assumption, DiPietro (2010) described
academic dishonesty as a result of a cost-benefit analysis,
leaning towards the importance of favorable outcome/s (i.e.,
better test scores, passing the subject/course) rather than
possible punishment for committing such acts. The pressure
to get good grades, specifically due to parents” or family ex-
pectations, referred to as home environment Cardina and
colleagues (2022), remained a key motivating factor for aca-
demic dishonesty (Aguilar M. G., 2021; Cardina et al., 2022).
Similarly, the fear of failure in terms of grade expectations
or college degree acceptance was observed to be one of the
major reasons for cheating among college students (Revilla
& Libre, 2022). In this case, the possibility of no punishments
may warrant students to conduct cheating of various forms.

Neutralization Theory on Academic Dishonesty

Neutralization theory refers to justifications that an indi-
vidual offers for doing a deviant behavior to negate the blame
or culpability for such actions (Maruna & Copes, 2005). Ac-
cording to DiPietro (2010), despite the act being morally
wrong, students engage in academic dishonesty by justifying
the motivations behind their actions. Simply put, students
provided reasons (or excuses) to justify why they committed
academic dishonesty and became morally neutral on said
deviant behavior. Storch and colleagues (as cited in DiPi-
etro, 2010), described four neutralization techniques used by
students, the first of which was that justifying academic dis-
honesty due “to being influenced by circumstances beyond
their control’, in this case, the effects of global pandemic on
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various aspects of human life. According to Cardina and col-
leagues (2022), external factors in the form of environmental
influences affect student motivation in performing academic
dishonesty. This consists of pressure, opportunity to commit
such acts, and normalization of academic dishonesty. In terms
of pressure, it was cited that peer pressure, as well as pressure
brought about by many assignments to accomplish within a
certain period. Such are in line with San Jose’s (2022) study
that revealed the influence of peer involvement and Aguilar’s
(2021) study that revealed how peer influences served as a
influencing factor for academic dishonesty, specifically in
the form of academic servicing. The pressure brought about
by their overwhelming number of academic workloads was
also recounted as another reason for committing academic
dishonesty (Aguilar M. G., 2021; Pagaddu, 2021). In terms of
opportunity, the theory of planned behavior in the succeed-
ing section provided a clearer application of such a factor.
As for normalization of academic dishonesty, existing lit-
erature during the pandemic did not highlight similar find-
ings. However, pre-pandemic studies cited that the students
engaged in academic dishonesty, particularly in the tertiary
level, viewed cheating as normal (Balbuena & Lamela, 2015;
Diego, 2017; Gutierrez & Padagas, 2019).

The second neutralization technique was to deny the
consequences of academic dishonesty, as it was a victimless
crime and the third one redirecting the blame to authorities,
specifically teachers or professors, for administering difficult
assessments. However, current literature provided no similar
assumptions or data to back both techniques’ relevance to
the Philippine setting during the pandemic. As a point of
contention, the surge in academic servicing motivated by the
opportunity for additional income and helping struggling
students may be considered as a morally counterpoint to
neutralize a students” decision to commit academic dishon-
esty. The last technique refers to “invoking a more compel-
ling value system” as the basis for justification. The prime
example provided by DiPietro (2010) was the value that one
designates to helping their peers over the consequences of
committing academic dishonesty. This was highly evident
with the creation of the “Online Kopyahan” Facebook com-
munity page that supposedly promoted bayanihan or co-
operation amongst students (Perez, 2021). Moreover, pre-
pandemic study by Diego (2017) also emphasized the critical
role that friendships play in motivating such behavior among
students.

Planned Behavior Theory on Academic Dishonesty

The theory of planned behavior emphasized how an in-
dividuals action is dependent on one’s intention and ability
to act upon it (LaMorte, 2019). According to Ajzen (1969,
as cited in DiPietro, 2010), academic dishonesty, under this
theory, is a result based on students’ intention to commit such
acts driven by the opportunities present in each situation. A
clear example here is cheating during exams taken online or
at home due limited to no supervision from teachers, an act
of academic dishonesty that was likely prevalent during the
pandemic, as emphasized by Estrellado (2021), Frigillano
(2021), and Beruin (2022)While this may be out of teach-
ers or a school’s authority, the lack of oversight to students’
behavior online enabled an opportunity to create a Facebook

community page that proliferated such behavior. As reported
by Bautista (2021), it was not until that Facebook community
page became an online controversy that the government took
necessary preventive measures. In addition, San Jose (2022)
cited that the leniency in the form of allowing delayed sub-
mission due to pandemic-related excuses were presumed to
encourage possible misconducts. More importantly, the use
of technology, through various digital tools or applications,
breed opportunities for students to commit academic dis-
honesty (Cruz et al., 2021; Frigillano, 2021; Revilla & Libre,
2022). Consequently, the nature of both online and modular
learning setup afforded students to accomplish exams and as-
sessment independently within set deadlines, of which such a
situation provides opportunity for students to commit forms
of academic dishonesty to attain a passing score/grade.

Academic Dishonesty as Ignorance or
Confusion on Teacher’s Expectations

According to DiPietro (2010), under this approach, aca-
demic dishonesty was brought about by unarticulated and
unclarified expectations among teachers and their students.
These expectations can be in the form of unclear explanations
of the school/university code of conduct and its subsequent
punishments or even ambiguous task guidelines/instructions
which may invite interpretations. As mentioned by Frigil-
lano (2021), covert collaborations among students to accom-
plish individual projects was a primary reason for academic
dishonesty. There is the possibility that the teacher’s lack of
strict instructions in undertaking such a task/project allowed
the possibility of such collaboration. This assumption can be
a point of concern since according to Moralista and Odu-
cado (2020), one of key concerns of teachers/professors go-
ing into the pandemic school year was what the limitations
of depersonalized instructions will entail to teacher-student
interactions. On the other hand, poor student-teacher com-
munication was also a key concern among students that fur-
ther affected their learning experience (Baticulon et al., 2020;
Aguilar M. G., 2021; Aguilar et al., 2021; Jaca, 2022). Future
research can investigate more on this topic to further clarify
its validity in the current context.

Academic Dishonesty as Learned Behavior

In terms of the learned behavior approach, DiPietro
(2010) emphasized how academic dishonesty as behavior is
something that is reinforced by the environment where the
student was socialized. Simply, if the school or university
tolerates any forms of academic dishonesty, leaning towards
allowing such culture, then such acts are likely to proliferate
among its student population. As previously mentioned, pre-
pandemic-related studies had already provided an insight to
normalization of cheating, plagiarism, and similar miscon-
ducts (see Balbuena & Lamela, 2015; Diego, 2017; Gutierrez
& Padagas, 2019). While there are no clear indications of the
school environment allowing a culture of academic dishon-
esty during the pandemic, the role that social media played in
the creation and proliferation of cheating, as evidenced by the
Facebook community page controversy must be accounted
for and as mentioned by Aguilar (2021), that of academic
servicing social media groups or pages.
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Academic Dishonesty as a Coping Strategy
in a Stressful Environment

Lastly, one of the approaches enumerated by DiPietro
(2010) was how academic dishonesty was observed as stu-
dents’ coping strategy to their stressful environment. Jaca
(2022) explained how learning experiences during an ongo-
ing global pandemic was a primary source of stress that af-
fected students. Students felt that online learning setup was
more tedious while their supposed learning environment
was unconducive and full of distractions that hampered
their focus. Academic-induced stress was also prevalent
in modular learning setup as cited by Espina and Monte
(2022). Barrot’s (2021) study emphasized that the learn-
ing environment proved to be a greater challenge affecting
students’” learning process. A poor learning space within
any household adversely affects students’ motivation and
well-being. Such a situation, under this approach, neces-
sitated a student to commit cheating of any form as a means
to get by these past two pandemic school years. On top of
this, DiPietro (2010) highlighted how pressure to get good
grades also drove students to commit academic dishonesty,
a narrative that is already prevalent within context of focus
(see Aguilar, 2021; Pagaddu, 2021; Cardina et al., 2022; San
Jose, 2022).

Conclusions

This review paper highlighted the results presented by
several studies on academic dishonesty in the Philippines
during the pandemic. As the Philippines ventures in a blend-
ed learning modality for both basic education and tertiary
level, the exploits of students explained here remain an im-
portant concern within the educational sphere. By outlin-
ing the possible internal (laziness or procrastination, lack
of proper time management, fear of failure, poor learning
capability, motivation, state of mental health, self-attitude,
capability, and intention) and external influencing factors
(peer involvement, overwhelming academic workload, dif-
ficulty of subject/course, Limited assistance of teachers, pa-
rental expectations, and use of digital technology) based
on existing literatures and current approaches to academic
dishonesty (deterrence theory, rational choice theory, neu-
tralization theory, planned behavior theory, as ignorance or
confusion on teacher’s expectations, as learned behavior, and
as coping strategy to stressful environment), this study serves
as reference point for researchers in further investigating the
extent of academic dishonesty in the country.

As for teachers, school administrators, and policymak-
ers, findings detailed here can be utilized to craft better
solutions to limit or even eliminate forms of academic dis-
honesty within their educational institutions. Within the
context of academic dishonesty, it is crucial to reiterate the
role the educational institutions and their personnel in up-
holding academic integrity within the confines of an online
or modular learning environment, primarily through con-
stant re-orientation and enforcement of school policies and
code of conduct (San Jose, 2022). In addition, future studies
can investigate the validity of the data revealed here, applied
across various levels of education and both blended modular
and blended online learning setups.
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HEAOBPOYECHOCTI TA CYHACHI niAXoAu A0 Il BUPILUEHHA
HA oUliNMIHAX Nia YAC NAHAEMII COVID-19: ornap
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Mera gocnimkenns. Toxi sk y mkonax Ha PiminmiHax po3NOYMHAETHCS HOBMIT HABYAIBHIUII PiK, IePeBaXKHOIO IIPOO/IEMOI0 B
aKaJeMiuHOMY CepefjOBMIL 3a/IMIIAETHCS aKajeMiuHa HeoOpodecHicTs. 1llo6 mpegcraBuTy oryisiy wiei cutyartiii, 6y/10 CTBOpeHO
I[I0 OI/IAZIOBY CTATTIO 3 METOI HA/JAHHs aKTYa/lbHOI iHpOpMALil Ipo cTaH mpobreMn aKafeMivHOI HeZOOPOYECHOCTI IULIXOM:
1) BusHaueHH: (aKTOPiB BIUIMBY Ta 2) 3aCTOCYBAHHA CYYaCHMX IiAXOMIB TO BUPILIeHHA MPOo6/IeMN akaleMi4HOI HeloOPOYeCHOCTi.

Marepiamu Ta MeTogu. BUKOPUCTOBYIOUM OITIA HasBHOI JIiTepaTypy, Y 1{bOMY LOCII/PKEHHI OyIM ommcaHi MOXX/INBI BHY-
TpimHi (miHOWIi a60 3BOJNiKaHHA, HepallioHa/lbHe IUIAHYBAaHHA CBOTO 4acy, CTpaX 3a3HaTV HeBJadi, 3HIDKEHUIT piBeHb 3TaTHOCTI
IO HaBYaHHS, CJTa0Ka MOTMBALLiA, HE3a4OBIIbHIIT CTaH IICUXiYHOTO 3n0p0B’H, HM3bKa CAMOOIIiHKa, HU3bKIII pPiBEHb 3mibHOCTEIT 1
HEBUCOKMIT piBeHb MparHeHb) i 30BHiIIHI (paKTOpYU BIVIMBY (IPUYETHICTh OTHOK/IACHUKIB, HEIIOMipHe HaBYa/IbHE HaBaHTAXKEHHS,
CK/IaJHICTh IpeaMeTa/Kypcy, oOMe)KeHa [OIIOMOIa BYMTEIiB, OYiKyBaHHSA 6aTbKiB i BUKOpUCTaHHS LUQPOBUX TEXHOJIOTi) Ta
CydacHi HiAXoAu O BUpilIeHHs IpobieMy akafieMivHOI HefoOpOYeCcHOCTI (Teopis CTpUMYBaHH:, TeOpisd paljioHaTbHOTO BUOOPY,
Teopis HeifTpasisalii, Teopis 3aIUIaHOBAHOI IIOBEIHKY, HAIIPUK/IA], He3HAHHs a60 HEPO3YMiHHs OYiKyBaHb yuuTesis, HabyTa 1o-
BeJliHKa Ta CTpATeTisA IOJOMAHHA JI/IA CEPENOBUIA, AKE BUKINKAE CTpec), AKi CIyTyBaTUMYTh BiIlTPaBHOIO TOYKOIO [IA JOCTiTHUKIB
IIiJ] 9ac JOCTimKeHHs MacITabiB akaeMiYHOI HeoOPOYeCHOCTI B KpaiHi.

Pe3ynbraTry Ta BUCHOBKIU. AHAJIOTiYHO, pe3y/IbTaTy IIbOr0 JOCII)KEHHA MOXKYTb JOIIOMOITI BUMUTE/IAM, aIMiHICTpaTMBHOMY
HepCOHATY LIKIT Ta 0c06aM, SIKi BU3HAYAIOTh MOMITUKY, CTBOPIOBATH epeKTUBHIILII pillleHHs /s 06MeXXeHHs a60 yCyHeHHst popM
aKajieMiYHOl HeOOPOYECHOCTI B 3aK/IaaX OCBITIL.
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