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Students’ attitudes and perceptions about a course of study and their
career choices are influenced by their prior educational experiences. These
experiences also apply to physics education, which is not exempt from this
process. University students’ attitudes toward physics classes during their high
school years, the teaching methods used in the course, and their opinions
about studying physics are investigated in this study. Students majoring in
education, engineering, and health sciences at a university in northern Iraq
participated in the survey. The survey collected data from 243 students. The
researchers designed a survey that was used to collect data. Descriptive
statistics, cluster analysis, and the Mann-Whitney and Kruskal-Wallis tests
were used to answer the research questions. The results show that students’
opinions about high school physics classes can be positive. Students’ attitudes
and thoughts do not change according to gender, school status, grade level,
or departments. The use of technology and supporting course materials were
effective in all dimensions.
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Introduction

Their prior educational experiences significantly impact their attitudes and thoughts
about a course of study and their decision about which career to pursue. According
to Haught et al. (2015), school memories are linked to one’s beliefs about education.
Regardless of accuracy, memories of earlier years provide significant insight into what
is remembered and what is important to the individual. They reflect a personal “truth”
for that person that shapes current perceptions and behaviors (Miller and Shifflet,
2016). This information also applies to physics classes and the physics teacher that
high school students experience. This study focused on university students’ experiences
in physics during high school. The study examined students attitudes toward physics
instruction, perceptions of physics teachers, thoughts on the instructional activities used,
and generally, their opinions of physics instruction.
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Students often view physics as one of science’s most difficult
and confusing subjects. They view physics as challenging in high
school and become more evasive in university (Guido, 2013).
It is also noted that physics needs to be taught as a stand-
alone subject because it provides students with the necessary
information (Kurniawan et al, 2019). Numerous elements
contribute to student achievement and the formation of positive
attitudes in a physics course that is perceived as challenging.
The instructional activities (Bakac et al., 2011; Tomara et al,,
2017), alternative course materials (Bakri et al., 2020; Wati
and Widiansyah, 2020), laboratory activities (Snétinovd and
Kacovsky, 2019; Holmes and Lewandowski, 2020), teacher
attitudes (Thibaut et al., 2018; Head et al., 2020; Mami, 2021),
and the use of technological opportunities (Civelek et al,
2014; Maulidah and Prima, 2018; Abdusselam and Karal, 2020;
Aragaw et al., 2022) are the first of these.

An attitude is a psychological state that is characterized
by a positive or negative evaluation of a particular entity
(Eagly and Chaiken, 1993). Attitude toward physics can be
described as a collection of emotions or an evaluative judgment
created by someone who knows physics and can make decisions
(Barmby and Defty, 2006; Testa et al., 2021). Numerous
researchers (Civelek et al.,, 2014; Kotluk and Kocakaya, 2017;
Aragaw et al, 2022) studying the art of teaching physics
courses have investigated the impact of teaching methods on
academic performance and the effect of students attitudes
toward physics. In other words, it is an important factor in
the research on teaching physics. Teaching activities, such as
blogging (Duda and Garrett, 2008), active learning (Gao, 2019),
and web-based applications (Balta and Tzafilkou, 2019), have a
direct impact on students’ attitudes toward physics education
(Kurniawan et al., 2019).

Teaching methods are key factors that influence teaching-
learning outcomes (Hudson et al.,, 2010). To improve student
success in or understanding of high school physics courses,
many teaching strategies or methods, such as computer-
assisted instruction (Bakag et al., 2011; Rosali, 2020; Ugwuanyi
and Okeke, 2020), simulations (Kiv et al., 2019; Wati and
Widiansyah, 2020; Banda and Nzabahimana, 2021), project-
based learning (Retno et al., 2019; Widyaningsih and Yusuf,
2019; Samsudin et al., 2020), brain-based instruction (Saleh
and Subramaniam, 2019; Achor and Gbadamosi, 2020), and
online multiple intelligence learning approach (Ahamad et al,
2021), have been introduced by scholars. Students” perceptions
of teaching methods increase when evaluating the learning
experience, even if they do not directly correlate with the
outcome (Ramaila and Reddy, 2018). It is not enough to simply
use the method, students must also have a positive impression of
how the procedures will affect their performance.

According to Wayne and Youngs (2003), there is a
relationship between teacher characteristics and student success.
Teachers’ perceptions also influence students’ opinions of
instruction. Teachers’ interactions with their students in the
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classroom influence students’ enthusiasm for teaching (Mami,
2021). The reverse is also true. Negative teacher behaviors in
the classroom can contribute to students’ dislike of the lesson.
Students’ opinions of whether physics classes are difficult or
easy affect their attitudes toward the course and, therefore, their
success. According to a study conducted at different educational
levels and eras, students perceive physics as difficult and boring
(Williams et al., 2003; Ekici, 2016; Barikhlana et al., 2019; Mufit,
2019; Mbonyiryivuze et al., 2021).

Students’ present behaviors can be traced back to the
experiences they had in the past. Examining students
experiences and memories throughout their school years
provides critical data for curriculum development, teacher
development, and education policymakers (Miller and Shifflet,
2016). Miller (2015) discussed the importance of an individual’s
prior experiences in his study. According to Turunen (2012),
individuals carry both happy and bad memories of their school
years throughout their adult lives. They have an emotional
impact on students’ school or academic memories (Hudson
etal.,, 2010; Haught et al., 2015), as well as an effect on students’
physical identity (Wang et al, 2018), and they influence
students’ achievement levels (Wayne and Youngs, 2003). From
this perspective, this study will contribute to the research on
school memories. This study will contribute to the existing body
of knowledge by focusing not only on students from one area
but also on students from other areas.

This study aimed to investigate university students’ attitudes
and thoughts about the physics course they took in high school.
In this context, the research questions were set as follows:

1. What are the students’ attitudes toward physics classes, the
teaching methods used, their perceptions toward physics
teachers, and their opinions about learning physics?

2. What are the characteristics of students with high attitudes
toward physics teaching, teaching methods used, perceptions
of physics teachers, and opinions about learning physics?

3. Do students’ attitudes toward physics teaching, the teaching
methods used, their perceptions of physics teachers, and their
opinions about learning physics change according to gender,
the status of the high school they graduated from, the subject
areas they attend, the presence of a laboratory in high school,
the use of technology in teaching, and the use of supporting
course materials?

Method

This study is a descriptive one that is based on a quantitative
approach. Descriptive studies attempt to capture a particular fact
as accurately and completely as possible (Fraenkel and Wallen,
2008). This study is classified as descriptive research because
it investigates university students’ attitudes toward teaching
physics in high schools, their perceptions of their teachers, and
their views on the teaching methods used.
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Population and sample

Students of education, engineering, and health sciences at
a university in northern Iraq participated in the study. The
survey was completely voluntary. The survey collected data
from 243 students. Female participants made up 47.7% of the
sample, while male participants made up 52.3%. Thirty-nine
percent of the participants were first-year students, 17.35%
were second-year students, 18.15% were third-year students,
and 25.55% were fourth-year students. In addition, 56% of the
participants attended engineering departments, 19.8% attended
education faculty departments, and 24.3% were studying in
health sciences faculty departments. While 49% of individuals
attended public high schools, 51% attended private high schools.
Students (37.4%) graduated from a high school that had a
laboratory. Students (31.7%) in high school physics classes used
alternative course materials. On the other hand, 39.5% of high
school physics students used technological tools in their classes.

Data collection instrument

The survey developed by the researchers used a data
collection instrument. Primarily, relevant literature (e.g.,
Williams et al., 2003; Hudson et al., 2010; Miller and Shifflet,
2016) was reviewed for the survey items. To develop the survey
items, the researchers then asked students at the university an
open-ended question in which they could write down what
they thought about their high school physics course. Seventeen
items were constructed using literature and the students’ written
responses. All items were forwarded to science educators for
checking content validity in the following phase. The wording
of some items was changed. Some of them were moved
from the main survey to an independent variable section. For
example, “We had a physics lab in our high school,” “There
were digital technologies such as computers and data shows in
my high school, and our teachers were allowed to use these
technologies,” and “There were enough materials/documents
such as practice books, activity books, problem-solving books
to study and understand high school physics” were moved to
the independent variable section. The final version of the survey
includes 14 items and four dimensions, including attitudes,
teaching methods, perceptions about teachers, and opinions
about physics education. The final version is available online.
Cronbach’s alpha and McDonald’s alpha were calculated for
reliability of the survey (Table 1).

Each dimension’s reliability is satisfactory (0.58-0.97). The
complete survey is at a reliable level (0.84-0.90) (Taber, 2018).
Composite reliability coeflicients are between 0.59 and 0.88.
According to Shrestha (2021), combined reliability levels of
0.6-0.7 are considered satisfactory. So, the survey is accepted
as reliable.
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TABLE 1 Reliability of survey.

Dimension Cronbach’s o McDonald’s @
Attitudes toward physics 0.75 0.76
Teaching Method 0.80 0.81
Perceptions about teacher 0.59 0.59
Opinion leaning physics 0.58 0.62
Total 0.87 0.88

Data analyses

Before the analysis, it was verified that all data had been
input correctly. Tableau was used to generate descriptive
statistics and visualize data for each theme. Cluster analysis
was performed using the total scores obtained on each
dimension. Cluster analysis was performed using the k-means
algorithm. Lloyd’s approach was used to construct the k-
means clustering for each k using squared Euclidean distances.
The cluster analysis revealed the demographic features of
the group classified as a high cluster. Before the advent of
inferential statistics, it was established that variables had a
normal distribution. Because the variables violated a normal
distribution, non-parametric tests were preferred. The Mann-
Whitney U test was employed for bivalent variables (gender,
school status, and laboratory status), but the Kruskal-Wallis H
test was utilized for other variables.

Findings

In presenting the findings, first of all, descriptive statistics
were presented for each dimension item. Following that, cluster
analysis findings, which are the results of classifying students in
each dimension, were shared. Then, the profile of the student
group, which was higher according to the result of cluster
analysis, was determined. In the second part, the findings
regarding whether there is a differentiation in each dimension
according to the independent variables are included.

Attitudes toward physics

When the students’ attitudes toward the physics lesson are
examined in general (Figure 1), the rate of students who do not
like the physics lesson is 23.4%, while the rate of students who
like it is 46.1%. It is average (3.3), that is, at the agreed level.
While the rate of students who think it is difficult to understand
physical concepts is 24.5%, the rate of students who think it is
not difficult is 49%. The average of questions is 3.4 and agrees on
the level. While the rate of students who did not like the physics
lesson at high school was 32.5%, the rate of students who stated
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Average
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0
I love physics @
12.3% 30.5% 0
For me, physics concepts
are not difficult to @
understand. 14.4% 26.7% Yo
I enjoyed physics lessons
during my high school @
years. 16.5% 27.6%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage
Agree Level
I Sontronly agree
W Agree
Partial agree
Disagree
. Strongly disagree
FIGURE 1
Distribution based on item related to attitude and agrees with level.

that they liked it was 40%. The average for this item is 3.1 and
at a partially agreed level. The participants generally enjoyed the
physics course, but there was not a high rate of liking for the
physics course in high school.

Teaching method in high school physics
course

When the participants’ answers to the questions about
teaching in high school physics courses were examined,
27.2% of the participants stated that the relationship between
physics subjects and real life was not explained (Figure 2). In
comparison, 51.2% said this relationship was explained. The
average of this item is 3.4 and agrees on the level. While 22.6%
of the students thought that a sufficient number of problems
related to physics were not solved, the rate of those who thought
positively was 47.7%. Its average is 3.4 and agrees on the level.
While the rate of students who believed that all the experiments
in their books were not done was 52.7%, the rate of students
who stated that all the experiments were done was 23.8%. The
average is 2.5 and disagreed. While the rate of participants who
thought negatively about using digital technologies was 56.8%,
the rate of those who expressed positive thoughts was only
23.4%. The average of the items was 2.5 and is at the level
of disagreement. When the teachers’ performance in activities
such as demonstration was examined, the rate of students with
negative thoughts was 51.4%, while the rate of participants with
positive thoughts was 25.9%. It is calculated as an average of 2.5
and is at the level of disagreement. When the teachers’ activities,
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such as drama and group work, were examined, 58.1% of the
participants thought negatively, while the rate of those who
thought positively was 18.5%. The mean is calculated as 2.3 and
is in disagreement.

Perception about physics teacher

Participants’ views related to their physics teachers were
examined (Figure 3). First item was reversed so that, while 21%
of participants had negative views, 56.4% of the participants
had positive views related to their teachers. In the second item,
34.5% of the participants had a positive view, while 40.8% of the
participants had a negative view of their teachers.

Opinion on learning physics

When the participants’ opinions were examined (Figure 4),
rate of students who did not agree with the idea that
mathematics knowledge was required to learn physics was
13.2%. In comparison, the rate of those who expressed a
positive opinion was 60%. The average is calculated as 3.7
and is at the agreed level. While 23.9% of the participants
were negative about their difficulties with physics, the positive
participation rate was 48.1%. The average is 3.7 and partially
agrees on the level. On the other hand, while 43.3% of the
participants thought negatively about the attractiveness of
the books, the rate of participants stating positive thoughts
was 25.5%. The average is 2.7 and partially agrees on
the level.
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0.0 0.5 1.0 1.5
My physics teachers explained the
relationship between physics topics and
real life. 19.8%
My physics teachers solved enough
problems while teaching physics topics.
15.2%

‘We did all of the physics experiments in
the course books.

My high school physics teachers were
using digital technologies such as

Average

25 35 4.0 4.5 5.0

2.0

3.0

2.5
222%

I didn't like physics because of my

physics teachers.*
7.8%

My physics teachers made me to love
physics.

20% 30%

10%

* item 1s reverse coded.

FIGURE 3
Distribution of students’ views about teacher and agreed level.

computer, physics videos, animations, @49
simulations to explain physics. 15.2%
My high school physics teachers were
doing demonstrations using various
materials or lab equipment (such as 2.5)
posters, meter stick, scale, mass, ball, 22.6%
clock) to explain physics topics in class. -
My high school physics teachers were
applying various teaching methods and
activities such as drama, group work, 2.3)
studgnt cen.tered education to explain 19.8%
physics topics.
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage
FIGURE 2
Distribution based on item related to physics course and agreed level.
Average
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0

20.6%

90%

50% 100%

Percentage

40% 60% 70% 80%

Results of cluster analysis

According to cluster analysis based on the teaching
method, five clusters were created (Table2). The cluster
model is significant because each p-value is
than 0.05. The second cluster has the highest center
The

smaller

for each dimension. second cluster’s students
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have the highest positive views on learning physics. In
this cluster, there are 56 students. According to other
clusters, the fifth cluster has the lowest positive views on
a teacher.

When the distribution of 56 individuals in this cluster is
analyzed, it is discovered that 23 are female and 33 are male.
While females are represented at a rate of 20%, males are
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Average
0.0 05 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0
Students should have gh
mathematical skills to understand high
school physics. 7.8%

I didn't have any difficulty in
understanding high school physics

concepts, principles and rules. 14.4%

High school physics course books were
attractive for me, and made me to love
physics.

24.3%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage
FIGURE 4
Distribution of students’ opinions on learning physics and agreed level.
TABLE 2 Average score of dimension in each cluster.
Clusters Number of items Avg. attitudes Avg. teaching methods Avg. teacher Avg. opinion
Cluster 1 54 5.7593 12.185 4.3148 6.5741
Cluster 2 56 13.464 21.929 8.9821 12.679
Cluster 3 70 10.157 17.971 7.8714 9.6429
Cluster 4 19 10.474 19.368 3.8421 11.842
Cluster 5 44 9.25 11.864 5.1364 9.4773
F 41.74 41.56 38.89 30.98
p-value 0.0 0.0 0.0 0.0
TABLE 3 Mann-Whitney U results according to gender.
Dimensions Group N Mean Median SD U P
Attitudes Female 116 9.43 9.50 3.12 6,323 0.056
Male 127 10.14 11.00 3.11
Teaching methods Female 116 16.44 16.50 5.57 7,210 0.776
Male 127 16.75 16.00 5.59
Perception on teacher Female 116 6.43 6.00 2.44 7,052 0.564
Male 127 6.61 7.00 231
Opinion Female 116 9.72 10.00 2.62 7,049 0.560
Male 127 9.88 10.00 2.69

represented at a rate of 26%. When representations by class
are studied, the third graders have the greatest percentage of
representation at 32%, while the second graders have the lowest
rate at 14%. First graders are represented at 23%, while fourth
graders are represented at 19%. When departments are included,
students of engineering and health sciences account for 24% of
total enrollment, while education faculty students account for
19% of total enrollment. While those who graduated from public
high school had a 20% representation rate, those who graduated
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from private high school had a 26% representation rate. While
the representation rate of those with a laboratory in their school
is 32%, the representation rate of those who do not is 18%. At
the same time, those who used technology accounted for 38%
of the population, and those who did not use any technology
accounted for 14%. While those who utilized additional course
resources are represented at 30%, those who did not use them
remain at 8%. The use of technology in their education, the use
of lab resources in their schools, and the use of alternative tools
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Dimensions Group N Mean Median SD U P
Attitudes Public 119 9.76 10.00 3.24 7,276 0.852
Private 124 9.85 10.00 3.04
Teaching Methods Public 119 16.25 16.00 5.66 6,876 0.359
Private 124 16.94 17.00 5.49
Perception on Teacher Public 119 6.49 6.00 2.40 7,297 0.882
Private 124 6.56 6.00 2.35
Opinion Public 119 9.62 10.00 2.79 6,951 0.432
Private 124 9.98 10.00 2.51
TABLE 5 Kruskal—Wallis H results according to departments.
Dimensions Area N Mean Median SD x> df p
Attitudes Engineering 136 9.71 10.00 3.25 1.207 2 0.547
Education 48 9.58 10.00 3.13
Health Science 59 10.19 10 2.85
Teaching Methods Engineering 136 16.37 16.00 5.83 0.961 2 0.619
Education 48 16.96 17.00 5.87
Health Science 59 16.85 17 4.71
Perception on Teacher Engineering 136 6.29 6.00 2.36 4.574 2 0.102
Education 48 6.54 6.00 2.29
Health Science 59 7.05 7 2.41
Opinion Engineering 136 9.69 9.00 2.61 2237 2 0.327
Education 48 9.54 10.00 3.16
Health Science 59 10.27 10 2.26
TABLE 6 Mann-Whitney U results according to presence of laboratory.
Dimensions Group N Mean Median SD U p Effect size
Attitudes No 152 9.53 10.00 3.20 6,187 0.107
Yes 91 10.25 10.00 2.98
Teaching Methods No 152 15.21 15.00 5.16 4,282 0.01 0.381
Yes 91 18.92 18.00 5.48
Perception on Teacher No 152 6.36 6.00 2.26 6,072 0.109
Yes 91 6.80 7.00 2.54
Opinion No 152 9.53 10.00 2.77 5,964 0.071
Yes 91 10.26 10.00 2.38

all increase their chances of being included in the attitude and
positive thinking group toward physics education.

Differentiation according to variables
To determine whether gender affects the views and attitudes

of students, the Mann-Whitney U test is applied (Table 3).
Test results show that the difference between female and male

Frontiersin Education

students is not statistically significant (p > 0.05). It means that
female and male students have similar views and attitudes.

To determine whether high school status (public or
private) affects the views and attitudes of students, the
Mann-Whitney U test is applied (Table4).
to test results, the difference between public and private

According
school graduation is not statistically significant (p >

0.05). It means that the school type does not affect
students’ views.
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Kruskal-Wallis test is applied to determine whether
departments affect students’ views and attitudes (Table 5).
According to test results, the differentiations among students’
departments are statistically insignificant (p > 0.05). It means
that departments do not have any effect on the view of students.

The Mann-Whitney U test is applied to determine whether
a laboratory of high school status affects students’ views and
attitudes (Table 6). According to test results, the differentiations
in attitudes, teachers, and opinions between public schools were
statistically significant (p > 0.05). It means that school status
does not affect students’ views. But in the teaching method
dimension of p < 0.05, students who graduated from high school
with a laboratory positively affected the teaching method. The
effect size is 0.381 and is at medium level.

To determine whether the usage of technology affects
the views and attitudes of students, the Mann-Whitney U
test is applied (Table 7). According to the test result, the
differentiations between attitudes, teachers, and opinions were
statistically significant (p < 0.05). It means that the usage
of technology affects the views of students. Students having
experience with technology have positive attitudes and views on
learning physics in high schools. The effect sizes are between
0.257 and 0.445. They are of medium effect size.

The Mann-Whitney U test is applied to determine whether
the usage of supporting course materials affects students’
views and attitudes (Table 8). According to the test result, the
differentiations between attitudes, teachers, and opinions were

TABLE 7 Mann-Whitney U results according to usage of technology.

10.3389/feduc.2022.1016919

significant statistically (p < 0.05). It means that the usage of
supporting course materials affects students’ views. Students
with experience of using such supporting course materials have
positive attitudes and views on learning physics in high schools.
The effect sizes are between 0.337 and 0.495. They are of medium
effect size.

Discussion

Participants generally liked the physics course, but the
proportion of those who liked the high school physics course was
not very high. According to Barmby and Defty (2006), physics
is not as popular as the other science courses, because students’
expectations for success in physics are lower than in biology or
chemistry. Students view physics as a difficult subject, which may
explain why students’ interest in physics wanes as they progress
through secondary school (Williams et al., 2003; Erinosho, 2013;
Patil et al, 2019). However, those who chose physics as an
elective and those who chose a physics-related department at
their university indicated that physics was less difficult (Oon and
Subramaniam, 2013). Considering that in this study, most of
the participants were educated in departments that were closely
related to physics, the fact that students had partially positive
attitudes could explain this result.

Although the
method varied depending on the item, they were partially

students’ opinions about teaching

Dimensions Group N Mean Median SD U P Effect size

Attitudes No 147 9.25 9.00 2.95 5,245 < 0.001 0.257
Yes 96 10.65 11.00 3.22

Teaching Methods No 147 14.86 14.00 4.66 3,915 < 0.001 0.445
Yes 96 19.27 19.00 5.80

Perception on Teacher No 147 6.08 6.00 2.26 5,083 < 0.001 0.280
Yes 96 7.21 8.00 2.38

Opinion No 147 9.38 9.00 2.50 5,220 < 0.001 0.260
Yes 96 10.45 10.50 2.75

TABLE 8 Mann-Whitney U results according to usage of supporting course materials.

Dimensions Group N Mean Median SD U P Effect size

Attitudes No 77 8.21 8.00 3.03 3,732 < 0.001 0.416
Yes 166 10.54 11.00 2.90

Teaching Methods No 77 13.35 13.00 4.33 3,265 < 0.001 0.489
Yes 166 18.11 18.00 5.44

Perceptions on Teacher No 77 5.61 6.00 1.96 4,239 < 0.001 0.337
Yes 166 6.95 7.00 243

Opinion No 77 8.21 8.00 2.65 3,228 < 0.001 0.495
Yes 166 10.54 10.00 2.31
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positive. According to Ramaila and Reddys research
(Ramaila and Reddy, 2018), students prefer teaching
methods that encourage active participation in the
learning process. Specifically, teaching techniques that

offer technology and active participation impact learning
outcomes and allow students to enjoy course procedures.

In Balta and Tzafilkous (2019) study, students were
allowed to interact with the Socrative application in
physics class.

The result of the study was that students were satisfied with
the course flow.

The study found that students perceived their teachers
positively to some extent. High school physics teachers play
an important role in forming students’ physics identities
(Hazari et al, 2017). The results of this study confirm this
conclusion. When high school students describe the physics
teacher positively in terms of all individual characteristics,
it indicates that even an “imperfect” teacher is viewed as
productive by students. It has been observed that students have
a positive opinion of their professors, even if they have some
undesirable characteristics (Koutsoulis and Avraamidou, 2010).
In this regard, teachers may have acted effectively in planning
lessons by considering students’ needs and adopting approaches
in which students can actively participate in class.

Whether the statement that physics education is perceived
as difficult, boring, and irrelevant is a myth or based on
reality is debated in the literature. Numerous researchers
(Williams et al., 2003; Ekici, 2016; Barikhlana et al., 2019; Mufit,
2019; Mbonyiryivuze et al., 2021) have collected supporting
evidence from students, but other statistics contradict this
(Patil et al., 2019). This goal differs depending on the target
population. Participants who are more excited about science
subjects have a more optimistic outlook (Paul et al., 2020).
In addition, students’ opinions of high school physics classes
can be viewed as positive. The fact that the subject areas
to which students are admitted are those in which students
maintain an interest in physics education may have influenced
this conclusion.

According to the result of cluster analysis, which considered
students” attitudes, teaching methods, teachers, and opinions,
five clusters were formed. When examining the characteristics
of learners in the higher group, males, engineering and health
science students, graduates of private high schools, students
who graduated from high schools with laboratories, and
students who use technology in teaching and use supporting
course materials are more represented. Further research will
determine how the upper group’s characteristics influence
students’ perspectives and ideas. The results of studies with
larger samples have the potential to be generalizable. In
addition, students’ attitudes and thoughts do not change
according to gender, school status, grade level, or subject
area. The literature (Barmby and Defty, 2006; Saleh and
Subramaniam, 2019) states that female students generally
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like physics courses less. However, many studies (Achor and
Gbadamosi, 2020; de Barros Vidor et al., 2020) found no
statistically significant difference in students’ attitudes and
thoughts according to gender when an effective instruction
was provided.

The presence of a laboratory was effective only in
the teaching method dimension. The use of technology
and supporting course materials were effective in all
dimensions. They enrich the teaching process and use
teaching approaches and techniques that encourage student
engagement in the course and positively impact student
thinking (Samsudin et al, 2020; Nufiez et al, 2021). The
use of technology has a particularly successful impact on
students’ attitudes and perceptions of the physics course
(Hochberg et al.,, 2018; Maulidah and Prima, 2018; Bakri et al.,
2020).

Conclusion

Participants generally liked the physics course, but there was
not a high rate of liking for the physics course in high school.
Although students’ opinions about the teaching method vary
by item, some are positive. Students’ opinions of their teachers
are partially positive. Students’ opinions about physics teaching
in high school can be considered positive. According to the
result of cluster analysis considering students’ attitudes, teaching
methods, teachers, and opinions, five clusters were formed.
When examining the characteristics of learners in the higher
group, males, third-grade students, engineering and health
science students, graduates of private high schools, students who
graduated from high schools with laboratories, students who
use technology in teaching, and students who use supporting
course materials are more represented. Student attitudes and
thoughts do not change by gender, school status, grade level,
or subject area. The presence of a laboratory was only effective
in the teaching method dimension. The use of technology
and the use of supporting course materials were effective in
all dimensions.

Analyzing the study results in a more general sense, we
find that “memories,” defined as students experiences in
their schools or academic environments, impact students’
decisions regarding their future careers and relationships
with  the The value-added facts
useful to educational policymakers and course planners.

relevant  course. are
In addition, the importance of the role of educators,
ie., those who work in education and teach physics, is
again emphasized.

According to the research findings, physics education
in high school influences the development of a students
physics identity. As practitioners of educational science,
this regard.
active learning activities

teachers have a great

includes

responsibility  in

Instruction that and
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benefits  students.  One

limitation of the study is that the subject areas of the

technological ~ opportunities

study participants are all related to physics education.
Future researchers may work with larger samples and
cross-disciplinary teams.

Data availability statement
The raw data supporting the conclusions of this

article will be made available by the authors, without
undue reservation.

Ethics statement
Ethical

the
accordance with

review and approval was not required

for study involving human participants in

the local legislation and institutional

requirements. Written informed consent to participate
in this study was not required from the participants
with the the

institutional requirements.

in accordance national legislation and

References

Abdusselam, M. S., and Karal, H. (2020). The effect of using augmented reality
and sensing technology to teach magnetism in high school physics. Technol.
Pedagog. Educ. 29, 407-424. doi: 10.1080/1475939X.2020.1766550

Achor, E. E.,, and Gbadamosi, O. B. (2020). Raising the achievement and
retention levels of secondary school students in physics through brain-based
learning strategy in Taraba State, Nigeria. BSU J. Sci. Math. Comput. Educ. 1, 1-13.

Ahamad, A. N.,, Samsudin, M. A., Ismail, M. E., and Ahmad, N. J. (2021).
Enhancing the Achievement in Physics’ Motion Concept through Online Multiple
Intelligence Learning Approach. Eur. J. Math. Sci. Technol. Educ. 17, em1941.
doi: 10.29333/ejmste/9698

Aragaw, A. M., Alemu, S. A,, and Seyoum, D. G. (2022). Improving secondary
school students’ physics achievement through scaffold simulated analogical
reasoning strategy. Pedagog. Res. 7, em0136. doi: 10.29333/pr/12391

Bakag, M., Tasoglu, A. K., and Akbay, T. (2011). The effect of computer assisted
instruction with simulation in science and physics activities on the success of
student : Electric current. Eur. J. Phys. Chem. Educ. 3, 34-42.

Bakri, F., Permana, H., Wulandari, S., and Muliyati, D. (2020). Student worksheet
with AR videos: Physics learning media in laboratory for senior high school
students. J. Technol. Sci. Educ. 10, 231. doi: 10.3926/jotse.891

Balta, N., and Tzafilkou, K. (2019). Using Socrative software for instant
formative feedback in physics courses. Educ. Inf. Technol. 24, 307-323.
doi: 10.1007/s10639-018-9773-8

Banda, H. J., and Nzabahimana, J. (2021). Effect of integrating physics
education technology simulations on students’ conceptual understanding in
physics: a review of literature. Physical Review Phys. Educ. Res., 17, 23108.
doi: 10.1103/PhysRevPhysEducRes.17.023108

Barikhlana, A., Sholikhan, S., Ayu, H. D., and Jufriadi, A. (2019). The just in
time teaching: the effect on student learning achievements viewed from learning
motivation. Berkala Ilmiah Pendidikan Fisika, 7, 134. doi: 10.20527/bipf.v7i2.6402

Barmby, P., and Defty, N. (2006). Secondary school pupils’ perceptions of
physics. Res. Sci. Technol. Educ., 24, 199-215. doi: 10.1080/02635140600811585

Civelek, T., Ucar, E.,, Ustunel, H., and Aydin, M. K. (2014). Effects of
a haptic augmented simulation on K-12 students’ achievement and their

Frontiersin Education

10

10.3389/feduc.2022.1016919

Author contributions

Questionnaire were prepared by all authors. Data collected
by SA. Data were analyzed by OK. The draft paper were
written by all authors. All authors contributed to the article and
approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

attitudes towards physics. Eur. J. Math. Sci. Technol. Educ., 10, 565-574.
doi: 10.12973/eurasia.2014.1122a

de Barros Vidor, C., Danielsson, A., Rezende, F., and Ostermann, F. (2020).
What are the problem representations and assumptions about gender underlying
research on gender in physics and physics education? A systematic literature
review. Revista Brasileira de Pesquisa Em Educagio Em Ciéncias 20, 1133-1168.
doi: 10.28976/1984-2686rbpec2020ul1331168

Duda, G., and Garrett, K. (2008). Blogging in the physics classroom: A research-
based approach to shaping students™ attitudes toward physics. Am. J. Phys. 76,
1054-1065. doi: 10.1119/1.2967707

Eagly, A. H., and Chaiken, S. (1993). The Psychology of Attitudes. San Diego, CA:
Harcourt brace Jovanovich college publishers.

Ekici, E. (2016). “Why Do I Slog Through the Physics?”: Understanding high
school students’ difficulties in learning physics. J. Educ. Pract. 7,95-107.

Erinosho, Y. S. (2013). How do students perceive the difficulty of
physics in secondary school? An exploratory study in Nigeria. Int. J.
Cross-Discip. Subj. Educ. 3, 1510-1515. doi: 10.20533/ijcdse.2042.6364.2013.
0212

Fraenkel, J., and Wallen, N. (2008). How to Design and Evaluate Research in
Education. New York, NY: McGraw-Hill.

Gao, X. (2019). A statistical study of the impact of active learning
on students’ learning attitudes toward physics based on the class-phys
survey. Int. J. Inf. Educ. Technol. 9, 849-853. doi: 10.18178/ijiet.2019.
9.12.1316

Guido, R. M. D. (2013). Attitude and motivation towards learning physics. Int. J.
Eng. Res. Technol. (IJERT), 2, 2087-2094. http://arxiv.org/abs/1805.02293

Haught, P, Nardi, H. A., and T. Walls, R. (2015). Preservice Teachers Academic
Memories of School: A Tool for Learning. Am. J. Educ. Res. 3, 166-172.
doi: 10.12691/education-3-2-9

Hazari, Z., Brewe, E., Goertzen, R. M. and Hodapp, T. (2017). The
importance of high school physics teachers for female students’ physics
identity and persistence. Phys. Teach. 55, 96-99. doi: 10.1119/1.49
74122

frontiersin.org


https://doi.org/10.3389/feduc.2022.1016919
https://doi.org/10.1080/1475939X.2020.1766550
https://doi.org/10.29333/ejmste/9698
https://doi.org/10.29333/pr/12391
https://doi.org/10.3926/jotse.891
https://doi.org/10.1007/s10639-018-9773-8
https://doi.org/10.1103/PhysRevPhysEducRes.17.023108
https://doi.org/10.20527/bipf.v7i2.6402
https://doi.org/10.1080/02635140600811585
https://doi.org/10.12973/eurasia.2014.1122a
https://doi.org/10.28976/1984-2686rbpec2020u11331168
https://doi.org/10.1119/1.2967707
https://doi.org/10.20533/ijcdse.2042.6364.2013.0212
https://doi.org/10.18178/ijiet.2019.9.12.1316
http://arxiv.org/abs/1805.02293
https://doi.org/10.12691/education-3-2-9
https://doi.org/10.1119/1.4974122
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Aydin et al.

Head, T. B., Khatri, R., Hazari, Z., Potvin, G., and Lock, R. M. (2020). Believe that
they can achieve: How teacher attitudes toward physics impact student outcomes.
Phys. Educ. Res. Conf. Proc. 198-203. doi: 10.1119/perc.2020.pr.Head

Hochberg, K., Kuhn, J., and Miiller, A. (2018). Using smartphones as
experimental tools—Effects on interest, curiosity, and learning in physics
education. J. Sci. Educ. Technol. 27, 385-403. doi: 10.1007/s10956-018-9731-7

Holmes, N. G., and Lewandowski, H. J. (2020). Investigating the landscape of
physics laboratory instruction across North America. Phys. Rev. Phys. Educ. Res.
16, 20162. doi: 10.1103/PhysRevPhysEducRes.16.020162

Hudson, P., Usak, M., Fanctovi¢ova, J., Erdogan, M., and Prokop, P.
(2010). Preservice teachers memories of their secondary science education
experiences. J. Sci. Educ. Technol. 19, 546-552. doi: 10.1007/s10956-01
0-9221-z

Kiv, A. E., Merzlykin, O. V., Modlo, Y. O., Nechypurenko, P. P., and Topolova,
L. Y. (2019). The overview of software for computer simulations in profile physics
learning. CEUR Workshop Proc., 2433, 352-362. doi: 10.55056/cte.396

Kotluk, N., and Kocakaya, S. (2017). The effect of creating digital storytelling
on secondary school students’ academic achievement, self efficacy perceptions and
attitudes toward physics. Int. J. Res. Educ. Sci. 3, 218-227.

Koutsoulis, M., and Avraamidou, L. (2010). High school students’
perceptions of their physics teachers in Cyprus. Educ. Knowl. Econ. 4, 89-102.
doi: 10.1080/17496896.2010.499275

Kurniawan, D. A., Astalini, A., and Sari, D. K. (2019). An evaluation analysis of
students’ attitude towards physics learning at senior high school. Jurnal Penelitian
Dan Evaluasi Pendidikan, 23, 26-35. doi: 10.21831/pep.v23i1.20821

Mami, W. S. (2021). The effect of teachers’ attitudes on students’ learning of
grade-8 students of MSU-sulu laboratory high school. Int. J. Res. Eng. Sci. Manage.
4, 59-63. http://www.journals.resaim.com/ijresm/article/view/1427

Maulidah, S. S., and Prima, E. C. (2018). Using physics education technology
as virtual laboratory in learning waves and sounds. J. Sci. Learn. 1, 116.
doi: 10.17509/jsl.v1i3.11797

Mbonyiryivuze, A., Yadav, L. L., and Amadalo, M. M. (2021). Students’ attitudes
towards physics in nine years basic education in rwanda. Int. J. Eval. Res. Educ., 10,
648-659. doi: 10.11591/ijere.v10i2.21173

Miller, K. (2015) From past to present: how memories of school shape
parental views of children’s schooling. Inte Jour of Early Years Edu. 2, 153-171,
doi: 10.1080/09669760.2014.992869

Miller, K., and Shifflet, R. (2016). How memories of school inform preservice
teachers” feared and desired selves as teachers. Teach. Teach. Educ., 53, 20-29.
doi: 10.1016/j.tate.2015.10.002

Mufit, F. (2019). A study about understanding the concept of force and attitude
towards learning physics on first-year students in the course of general physics; as
preliminary investigation in development research. Proc. 4th SEA-DR, 1, 113-121.
doi: 10.31227/0sf.io/8n6ep

Nuifiez, R. P, Hernandez, C. A., and Gamboa, A. A. (2021). Active learning and
knowledge in physics: a reading from classroom work. J. Phys. Conf. Ser. 1981,
012007. doi: 10.1088/1742-6596/1981/1/012007

Oon, P. T., and Subramaniam, R. (2013). Factors influencing Singapore students’
choice of physics as a tertiary field of study: a Rasch analysis. Int. J. Sci. Educ. 35,
86-118. doi: 10.1080/09500693.2012.718098

Patil, P., Gaikar, P. S., Kathare, P. V., Gaikwad, G. L., Gaikwad, G. L., Sawant, D.
U, et al. (2019). Analysis of psychological approach behind physics subject—feels
difficult. Think India J. 38, 158-164.

Paul, R, Nightingale, M., Ismaguilova, A., Behjat, L., Martino, E. D. i,, Sun,
Q., et al. (2020). Expanding access to engineering by teaching physics through
bioengineering: student identity reflections. In: Proceedings of 2020 Canadian
Engineering Educ. Association (CEEA-ACEG20) Conference EXPANDING, 1-7.
doi: 10.24908/pceea.vi0.14160

Frontiersin Education

11

10.3389/feduc.2022.1016919

Ramaila, S., and Reddy, L. (2018). First year university physics students’
perceptions of teaching methods. In J. Engelbrecht (ed.) The 62nd Annual
Conference of the South African Institute of Physics (pp. 294-9). Available
online at: https://events.saip.org.za/event/91/attachments/2266/3110/SAIP2017_
294-299.pdf

Retno, N. H. D., Sunarno, W. and Marzuki, A. (2019). Influence
of physics problem-solving ability through the project based learning

towards  vocational high school students’ learning outcomes. J.
Phys. Conf. Ser. 1307:012009. doi: 10.1088/1742-6596/1307/1/0
12009

Rosali, L. J. D. (2020). Effect of Computer-Assisted Instruction (CAI)
on the academic achievement in secondary physics. OALib 07, 1-11.
doi: 10.4236/0alib.1106319

Saleh, S., and Subramaniam, L. (2019). Effects of brain-based teaching method
on physics achievement among ordinary school students. Kasetsart J. Soc. Sci. 40,
580-584. doi: 10.1016/.kjss.2017.12.025

Samsudin, M. A., Jamali, S. M., Zain, A. N. M., and Ebrahim, N. A. (2020). The
effect of STEM project based learning on self-efficacy among high-school physics
students. J. Turk. Sci. Educ., 17, 94-108. doi: 10.36681/tused.2020.15

Shrestha, N. (2021). Factor analysis as a tool for survey analysis. Am. J. Appl.
Math. Stat. 9, 4-11. doi: 10.12691/ajams-9-1-2

Snétinovd, M., and Kécovsky, P. (2019). Hands-on experiments in the interactive
physics laboratory: A study of students” intrinsic motivation. J. Phys. Conf. Ser.
1287:012049. doi: 10.1088/1742-6596/1287/1/012049

Taber, K. S. (2018). The use of cronbach’s alpha when developing and reporting
research instruments in science education. Res. Sci. Educ., 48, 1273-1296.
doi: 10.1007/s11165-016-9602-2

Testa, I, De Luca Picione, R, and Scotti di Uccio, U. (2021). Patterns
of Italian high school and university students’ attitudes towards physics: an
analysis based on semiotic-cultural perspective. Eur. J. Psychol. Educ. 37, 785-806.
doi: 10.1007/s10212-021-00563-z

Thibaut, L., Knipprath, H., Dehaene, W., and Depaepe, F. (2018). The influence
of teachers’ attitudes and school context on instructional practices in integrated
STEM education. Teach. Teacher Educ. 71, 190-205. doi: 10.1016/j.tate.2017.12.014

Tomara, M., Tselfes, V., and Gouscos, D. (2017). Instructional strategies to
promote conceptual change about force and motion: A review of the literature.
Themes Sci. Technol. Educ. 10, 1-16.

Turunen, T. A. (2012). Memories about starting school. What is remembered
after decades? Scand. J. Educ. Res., 56, 69-84. doi: 10.1080/00313831.2011.567397

Ugwuanyi, C. S., and Okeke, C. I. O. (2020). Enhancing university students’
achievement in physics using computer-assisted instruction. Int. J. High. Educ. 9,
115-124. doi: 10.5430/ijhe.v9n5p115

Wang, J., Hazari, Z., Cass, C., and Lock, R. (2018). Episodic memories and the
longitudinal impact of high school physics on female students” physics identity. Int.
J. Sci. Educ. 40, 1543-66. doi: 10.1080/09500693.2018.1486522

Wati, E. K., and Widiansyah, N. (2020). Design of learning media: Modeling and
simulation of building thermal comfort optimization system in building physics
course. Jurnal Pendidikan IPA Indonesia, 9, 257-266. doi: 10.15294/jpii.v9i2.23504

Wayne, A. J, and Youngs, P. (2003).
student achievement gains: A review. Rev.
doi: 10.3102/00346543073001089

Teacher characteristics and
Educ. Res. 73, 89-122.

Widyaningsih, S. W., and Yusuf, I. (2019). Implementation of Project-Based
Learning (PjBL) Assisted by E-learning through lesson study activities to improve
the quality of learning in physics learning planning courses. Int. J. High. Educ., 9,
60. doi: 10.5430/ijhe.vIn1p60

Williams, C., Stanisstreet, M., Spall, K., Boyes, E., and Dickson, D. (2003).
Why aren’t secondary students interested in physics? Phys. Educ., 38, 324-329.
doi: 10.1088/0031-9120/38/4/306

frontiersin.org


https://doi.org/10.3389/feduc.2022.1016919
https://doi.org/10.1119/perc.2020.pr.Head
https://doi.org/10.1007/s10956-018-9731-7
https://doi.org/10.1103/PhysRevPhysEducRes.16.020162
https://doi.org/10.1007/s10956-010-9221-z
https://doi.org/10.55056/cte.396
https://doi.org/10.1080/17496896.2010.499275
https://doi.org/10.21831/pep.v23i1.20821
http://www.journals.resaim.com/ijresm/article/view/1427
https://doi.org/10.17509/jsl.v1i3.11797
https://doi.org/10.11591/ijere.v10i2.21173
https://doi.org/10.1080/09669760.2014.992869
https://doi.org/10.1016/j.tate.2015.10.002
https://doi.org/10.31227/osf.io/8n6ep
https://doi.org/10.1088/1742-6596/1981/1/012007
https://doi.org/10.1080/09500693.2012.718098
https://doi.org/10.24908/pceea.vi0.14160
https://events.saip.org.za/event/91/attachments/2266/3110/SAIP2017_294-299.pdf
https://events.saip.org.za/event/91/attachments/2266/3110/SAIP2017_294-299.pdf
https://doi.org/10.1088/1742-6596/1307/1/012009
https://doi.org/10.4236/oalib.1106319
https://doi.org/10.1016/j.kjss.2017.12.025
https://doi.org/10.36681/tused.2020.15
https://doi.org/10.12691/ajams-9-1-2
https://doi.org/10.1088/1742-6596/1287/1/012049
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1007/s10212-021-00563-z
https://doi.org/10.1016/j.tate.2017.12.014
https://doi.org/10.1080/00313831.2011.567397
https://doi.org/10.5430/ijhe.v9n5p115
https://doi.org/10.1080/09500693.2018.1486522
https://doi.org/10.15294/jpii.v9i2.23504
https://doi.org/10.3102/00346543073001089
https://doi.org/10.5430/ijhe.v9n1p60
https://doi.org/10.1088/0031-9120/38/4/306
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

	University students' memories of their secondary science education experiences
	Introduction
	Method
	Population and sample
	Data collection instrument
	Data analyses

	Findings
	Attitudes toward physics
	Teaching method in high school physics course
	Perception about physics teacher
	Opinion on learning physics
	Results of cluster analysis
	Differentiation according to variables

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


