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Suggestion on Electrical Courses by Survey Data for Career
Education in Thailand Community College

Abstract. The courses study is an important role in educational institutions, particularly, the career education, which produce the students into the
labor market. This study objective is to suggest and analyze the influence of electrical courses in individual’s choice for future working of career
students. Respondents in the survey were students of Vocational Certificate (Voc. Cert.) students from Srisamrong Industrials and Community
Education college in Thailand. The quantitively data was collected by the questionnaire forms. As the subjects’ studies, there are industrial materials,
electrical drawing, direct current circuit, electrical measurement, electrical system installation, and electronic devices. The statistical package for the
social sciences was used as a tool to analyze the survey data, especially, the statistically significant in various parametric values. There have been
found that the analysis results have shown most of respondents like and give positive respond on the electrical courses. The results have also
presented the percent of values by over 70% of like in all subjects with the P-value more 0.05. Moreover, there have been found the significant
difference between male and female, which presented the dramatic different chosen of any subjects. Therefore, the subject choice makes an impact
on any future careers and to be employer options, which will be able to deal effectively with change and developing to apply in the future of work.

Streszczenie. Kursy studyjne odgrywajg wazng role w instytucjach edukacyjnych, zwtaszcza w ksztatceniu zawodowym, ktére wprowadzajg
studentéw na rynek pracy. Celem tego badania jest zasugerowanie i przeanalizowanie wptywu kurséw elektrycznych na wyboér jednostki na przyszig
prace studentéw zawodowych. Respondentami w ankiecie byli studenci Vocational Certificate (Voc. Cert.) z uczelni Srisamrong Industrials and
Community Education w Tajlandii. Dane iloSciowe zostaty zebrane za pomocg formularzy kwestionariuszowych. Przedmiotem studiéw sg materiaty
przemystowe, rysunek elektryczny, obwdd pradu statego, pomiary elektryczne, instalacja instalacji elektrycznych, urzgdzenia elektroniczne. Pakiet
statystyczny dla nauk spotecznych zostat wykorzystany jako narzedzie do analizy danych ankietowych, w szczegdlnosci statystycznie istotnych w
réznych warto$ciach parametrycznych. Stwierdzono, ze wyniki analizy wykazaty, ze wiekszo$¢ respondentéw lubi i pozytywnie ocenia kursy
elektryczne. Wyniki pokazaty rowniez odsetek wartosci o ponad 70% podobnie jak u wszystkich badanych z wartoscig P wiekszg niz 0,05. Ponadto
stwierdzono istotng réznice miedzy mezczyznami i kobietami, ktéra przedstawiata dramatyczng odmienno$c¢ wybranych przedmiotéw. Dlatego wybor
przedmiotu ma wpltyw na przyszte Kkariery i opcje pracodawcy, ktéry bedzie w stanie skutecznie radzi¢ sobie ze zmianami i rozwojem, aby
zastosowaé go w przysztej pracy. (Sugestie dotyczace kurséw elektrycznych na podstawie danych ankietowych dotyczacych edukacji
zawodowej w Tajlandii Community College)
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Introduction

In the education approaches, the system should be
planed carefully for the important changes in the future,
which is the key to success. Normally, in Thai education
system is normally consisted of twelve years of basic
education [1-2]. Beginning, Thai students are required to
entire the compulsory nine years up to the end of the lower
secondary level. After that, students who complete lower
secondary education can be accepted to enter in the
vocational education. In an era of changing skill needs in
the labor market, the career education is an important part
of vocational systems around the world [3]. Particularly, the
career education in Thailand plays an essential important
part. According to the trend of Thai education in present,
the share of students applied in the Vocational Certificate
(Voc. Cert.) is continuous growth by referring to the Office
of the Vocational Education Commission (OVEC) [4-5]. As
the career education in Thailand, the career institution is
known as a place to hold a training program which have a
responsibility to produce students in numerous fields, for
example, industrial materials, electrical, machine tool, and
civil [6-8]. Additionally, the career institution is considered
as a part of potential institutions to solve society and
economic, such as unemployment problem by developing of
course under employer requirement. Specially in the
electrical field, this field objective is to improve of career
skils under a balanced curriculum with vocational
knowledge and skills to enhance their opportunities for
employment and studies in the future. In addition, the
electrical  engineering  subject covers  principally

fundamental knowledge and job required in the electrical
engineering sectors, such as engineering assistants,
electrical installation electrician, and office maintenance
electrician [9-11]. Consequently, employment results of
vocational graduates in Thailand are relatively substantial
leading to the vocational students can get higher wages as
well as higher employment lates [12]. However, the
vocational education institutions in Thailand have still
confronted some issues, such as misconception among
course teaching of teacher and learning behaviors of
students, which lead to the less employment problems in
some fields. Therefore, the ensuring of student’s skills by
effective education system is necessary. To address these
problems, the using effective tools of study method are
considered honestly, such as survey method, data analysis,
and statistics method, which can be used to evaluate the
negative impact as mentioned above [13-15]. Previously,
there are many teams of researchers have done in career
studies of vocational education.

Previously, there are many groups of researchers have
investigated on vocational education. Satimanon, T. [15]
reported that the cause and consequences of labor
mismatch in Thailand. As a result, the labor mismatch
causing to the increasing of unemployment, which was a
negative effect to students. Moenjak, T. et al. [16] studied
the study of choice in vocational in Thailand by using a
probit model. They found the significant factor of students
who wanted to apply in vocational level is that family with
the well. Moreover, Moreover, the reported suggests that
the investment is. an essential more beneficial to improve
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education system. Albert, A [17] studied on the vocational
education in ASEAN countries (Indonesia). Yuriy Bobalo et
al. [18], they developed the eclectronic textbook, which
based on structure and the basic principles of the
electronics and electrical text book. They also evaluated the
knowledge of student in the field of electronic circuits, which
was discussed. Adam, P., [19-20], They designed and
created the educational platfrom using the reults of
Hardware-in-the-Loop real-time simulation of switch-mode
converters in FPGA-baased hardware as a detailed. For the
result, it can be used for apply in any electrical courses.
Marian Noga et al. [20], they improved and innovated the
students learning in engineering fields in Polish technical
universities. In different international standard, the learnig of
building automation systems was connected by LonWorks,
KNX, BACnet. Some researcher group found that the
improvement the quality of education was an important part
of vocational education. The Indonesian Qualification
institution framework (IQF) was improved by the form of
construction. In another group, they found that the
employers will focus on students who graduated from
vocational institution than students who graduated from
university [21-23]. Moreover, in other groups reported the
gap between skills and knowledge of graduates on the
difference needed of employers, which the educational
system should be established in higher quality along with
the attitude of students also needs to change [24]. Thus,
there are many factors that can impact a student attitude
through courses study. This factor can effectthr level of
learning and the career in further.

In this work, the survey data from Srisamrong Industrial
and Community Education College of Thailand was
analyzed through statistical package for the social sciences
(SPPS) through vocational students. As the framework, the
questionnaire was used by separated various topic,
including gender, age, level education, and electrical
courses (industrial materials, electrical drawing, direct
current circuit, electrical measurement, electrical system
installation, and electronic devices). As a result, the
obtained analysis can be used applied for improvement the
courses study, as well as student can be used for student
consideration to apply in many companies in future of work.

Methodology

The objective of this study is to suggest the result
analyzed of electrical course of career students in
Srisamrong Industrial and community education college of
Thailand. The statistical package for the social sciences
(SPPS) [25] was used to analysis the various parametric,
which were investigated by valid, missing, total, frequency,
percent, valid percent, valid percent, and cumulative
percent in all information data [26]. In addition, to ensure
the data output, the statistically significant (P value or Sig.
2-tailed) were examined in this study along with t-test,
degrees of freedom (df), mean difference, and the lowest
and highest. The data were collected in August 2022 in the
survey from “Data Collection Survey on career education in
vocational certificate of electrical courses".

Furthermore, the questionnaire forms were used as a
research instrument [27-28]. The questionnaire consists of
several questions, which was separated into two parts.
Firstly, the information of gender, age, and education level
was collected. The second part included of six multiple-
choice items, which are industrial materials, electrical
drawing, direct current circuit, electrical measurement,
electrical system installation, and electronic devices. As the
engagement, the Thai languages was wused in all
questionnaire form.

Results and discussion

The statistical analysis performed in this section is
based on the data collected from the questionnaire in
Srisamrong Industrial and Community Education College of
Thailand. In Table 1-3, the total number of career students
were presented by the separation of gender (Male and
Female), age, and education level, which focused on
electrical field. Looking in the Table 1 in more detail, Male
are more likely to apply in career education than Female,
which was displayed by 79.0% compared to Female by
20.7%. Reasonably, the main factor has to do with cultural
aspects, which seem to be truly immersed in the Thai
education system with the career courses are skewed to the
industrials fields, which result in not attractive for female
students [29-32]. In addition, Table 4 to Table 9 presented
the survey data constructed questionnaire by SPPS
analysis technique, which displayed in different subjects of
electrical courses, including industrial materials, electrical
drawing, direct current circuit, electrical measurement,
electrical system installation, and electronic devices. Note
that the scope of answer was fixed by like, hesitant, and
dislike.

Table 1. The investigation results based on gender of career
students by SPPS analysis

Valid Cumulativ
Valid Frequency Percent Percent e Percent
(n=29)
Male 23 79.3 79.3 79.3
Female 6 20.7 20.7 100.0
Total 29 100.0 100.0

Table 2. Investigation results based on age of career students by
SPPS analysis

Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
Under 15 1 3.4 3.4 3.4
year
16-18 28 96.6 96.6 100.0
year
Total 29 100.0 100.0

Table 3. Investigation results based on education level of career
students by SPPS

Valid Cumulativ
Valid Frequency Percent Percent e Percent
(n=29)
Vocational 29 100.0 100.0 100.0
Certificate

Table 4. Results evaluation in industrial materials by SPPS analysis

Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
dislike 1 3.4 3.4 3.4
hesitant 6 20.7 20.7 241
like 22 75.9 75.9 100.0
Total 29 100.0 100.0

Table 5. Results evaluatiol

n in electrical drawing by SPPS analysis
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Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
hesitant 4 13.8 13.8 13.8
like 25 86.2 86.2 100.0
Total 29 100.0 100.0
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Table 6. Results evaluation in direct current circuit by SPPS
analysis

Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
hesitant 3 10.3 10.3 10.3
like 26 89.7 89.7 100.0
Total 29 100.0 100.0

Table 7. Results evaluation in electrical measurement by SPPS
analysis

Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
dislike 1 3.4 3.4 3.4
hesitant 5 17.2 17.2 20.7
like 23 79.3 79.3 100.0
Total 29 100.0 100.0

Table 8. Results evaluation in electrical system installation by
SPPS analysis

Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
dislike 1 3.4 3.4 3.4
like 28 96.6 96.6 100.0
Total 29 100.0 100.0
Table 9. Results evaluation in electrical devices by SPPS analysis
Valid Cumulative
Valid Frequency Percent Percent Percent
(n=29)
dislike 1 3.4 3.4 3.4
hesitant 8 27.6 27.6 21.0
like 20 69.0 69.0 100.0
Total 29 100.0 100.0

Furthermore, the participants interested in electrical
system installation programme have the largest number,
which is presented by the percent of 96.6 % from 29
candidate in Table 8. This is much higher than the average
across other electrical subjects, where these shares reach
direct current circuit subject (89.7 %), electrical drawing
subject (86.2%), electrical measurement (79.3%), industrial
materials (95.9 %), and electronic devices (69.0 %),
respectively. Meanly, the different result of analysis values
is the reason of a lack of interest in the vocational level
education of students. This result is related with the topics
of career guidance and career expectations in the future of
desired students. Therefore, the important of career
education of interested subjects is the foundational as key
to enter the future of education and work, as can be seen in
Fig. 1.

In the same hand, the statistically significant (P value or
Sig. 2-tailed) was calculated to enhance the information of
number from a statistical test in different parametric statics
in the survey data of electrical courses in Srisamrong
Industrial and Community Education College. The objective
is to confirm that the data is the normal distribution to use
the parametric tests in data analysis.

100
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Electrical Direct current Electronic
System Circuit Devices and
Installation Circuits

drawing  measurement  Materials

Fig. 1. The summary of different subjects chosen of student in
different electrical subjects

Question: Is the average age of the population equal to 177?

HO:p=17
H1:p#17

The statistics significant ( a ) was determined by .05

As can be seen in Table 10, the t-value was
calculated to examine the hypothesis, which was included
by various parametric under the population mean of 17. The
values were shown by t-test (-0.593), degrees of freedom
(df) (28), P-value (0.558), mean difference (-0.103), the
lowest and highest under the 95% confidence interval of the
difference (-0.46 and 0.25, respectively). According to the
obtained result of t = -0.593 and P-value = 0.558, the values
presented more than 0.05, meanly, the hypothesis was
significantly accepted.

Table 10. The Statistical parametric based on age

95% Confidence
Degrees | P-value Interval of
of (Sig. (2- Mean the Difference
Valid T-test Freedo tailed)) Difference
(n=29) m (df) Lower Upper
age -0.593 28 0.558 -0.103 -0.46 0.25

Moreover, the statistical testing of different mean values
in electrical subjects chosen was determined by hypothesis
as following,

Question: Is there any significant difference between
electrical courses based on survey data in Srisamrong
Industrial and community Education college?

Ho: p1 = p2 (There is no significant differences
between electrical course chosen)

Hi: p1 > p2 (There is significant differences
between electrical course chosen)
In Table 11 presented the output of appropriate descriptive
statistics for every subject of electrical courses. Looking at
the Table 4 in more detail, the analysis testing showed that
there is a significant different between six group means. As
a result, mean rank value of P-value in electrical system
installation was experienced by 0.326 more than the other
group, which presented by direct current circuit (0.083),
electrical drawing (0.043), electrical measurement (0.17),
industrial materials (0.009), and electronic devices and
circuits (0.002), respectively. According to the definition of a
, all the P-value obtained results presented more than 0.05
hypothesis definition, thus, the hypothesis was accepted
under the significant different values in this study.

Table 11. The Statistical parametric based on difference subjects

Degrees 95% Confidence
of P-value Interval of the
Valid Freedom (Sig. (2- Mean Difference

(n=29) T-test (df tailed)) | Difference | Lower | Upper
Industrial -2.816 28 0.009 -0.276 -0.48 -0.08
Materials
Electrical -2.117 28 0.043 -0.138 -0.27 0.00
drawing
Direct -1.797 28 0.083 -0.103 -0.22 0.01
current Circuit
Electrical -2.544 28 0.017 -0.241 -0.44 -0.05
measurement
Electrical -2.544 28 0.326 -0.034 -0.11 0.04
System
Installation
Electronic -3.360 28 0.002 -0.345 -0.56 -0.13
Devices and
Circuit

The data analyzed showed that all career students
participated a positive attitude toward electrical courses,
which presented the average value over 70 % in all field.
For this, it is evidence that the questionnaire result showed
the optimum tendencies with the effects of values in this
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study, which was shown by Fig. 1. Clearly, there is an
interest in various subjects in the electrical field. By
comparison, the gender and age have a significant effect to
the student of field study because of the different sensitive
about learning skill. According to the result from
questionnaires, there are less contrasting in electrical
courses. Especially, the electrical system installation
displayed the highest by statistically significant. Moreover,
the differentiations of response were significantly found by
the condition of hesitant and dislike. Looking at the
information in Table 5, there have been found that the data
of hesitant presented the highest selected, which was
shown by around 13.8%, similarly, other subjects presented
in respectively. In addition, the answers of hesitant was
display by the subject of industrial materials, electrical
drawing, electrical measurement, electrical system
installation, and electronic devices, respectively. In these
cases, researchers can conclude that the career students
believe in their thinks and having their target of future along
with their desired work in the future. Consequently,
following to the part of analysis, the result obtained can be
descripted of career student tendencies in the future of
work.

For the future of work, the quality of education is an
important, especially, career educations because it is a
significant role for education system, which can be
promoted of sustainability in countries. The career
institutions can contribute to this in many ways, such as
restructure curriculum to suit students and using a
questionnaire. Note that students gain task specific fields
that influence their career choice. Therefore, in the
institutional level should focused on the curriculum for a
particular course or career, which is about important
competencies for selected career field. However, it is
important that career students should have a good
understanding of a professional in the selection field and
should be able to see the relation between what they learn
and what they will do in the future of their work

Conclusion

This research reported the suggestion on electrical
courses by survey data for career education in Srisamrong
Industrials and Community Education College of Thailand.
In conclusion, as career students chosen about the different
of several electrical courses available and make tentative
decisions about which course subject they will apply, that
obtained result is significantly important that they can plan
and take a desired work of study in career education
college that will prepare them for the future of work.
Consequently, the preparing career students for their roles
in any companies of work has become significant for career
education, which is lead to the future of work, career
students will have the opportunity to development of career
to meet the challenges of the changing workplace.

Authors: Wittawat Poonthong, Faculty of Industrial Education and
Technology, King Mongkut’s University of Technology Thonburi
(KMUTT), 10140, Bangkok, Thailand, and University of Miyazaki,
889-2192, Miyazaki, Japan,
E-mail:poonthong.golf2538@gmail.com; Toshifumi Yuji, Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand, and University of
Miyazaki, 889-2192, Miyazaki, Japan,

E-mail: yuji@cc.miyazaki-u.ac.jp; Toshino Bouno, , Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand, and University of
Miyazaki, 889-2192, Miyazaki, Japan,

E-mail: tosbouno@gmail.com; Tanes Tanitteerapan, Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand,

E-mail: tanes_kmutt@yahoo.com, Narong Mungkung, Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand,

E-mail: narong_kmutt@hotmail.com, Apidat Songruk, Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand,

E-mail: apidat.s@mail.kmutt.ac.th; Charathip Chunkul, Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand, E-mail:
charathip.chu@kmutt.ac.th; Somchai Arunrungrusmi, Faculty of
Industrial Education and Technology, King Mongkut’s University of
Technology Thonburi, 10140, Bangkok, Thailand, E-mail:
Somchai_aru@yahoo.com; Noritsugu Kamata, Department of
Electrical and Electronic Engineering, Tokyo Denki University,
120-0026, Tokyo, Japan, E-mail: noritsugu.kamata@kmutt.ac.th.;
Sarizam Mamat, Faculty of Bioengineering and Technology,
Universiti Malaysia Kelantan (UMK), 16100, Malaysia,

E-mail: sarizam@umk.edu.my.; Shinichi Harada, Faculty of
Education, Kyoto University of Education, 612-8522, Kyoto, Japan,
E-mail: sharada@kyokyo-u.ac.jp

Acknowlegement

This work was supported in part by King Mongkut’s
University of Technology Thonburi (KMUTT), Thailand, and
under the project of the Research, Innovation, Partnerships
Office (RIPO) with Financial Support from Faculty of
Industrial Education and Technology and National
Research University Project of Thailand’s Office of the
Higher Education, and The Thailand Research Fund (TRF);
in part by the JSPS KAKENH! under Grant JP 20K03273.

REFERENCES

[1] Apau, S. K., Teacher's concerns about the implementation of
the standard-based curriculum in Ghana: A case study of
Effurun Municipality, Educational Research and Reviews,
16(2021), 202-211.

[2] Ministry of Education [MOE], Basic education core curriculum
B. E. 2551 (A.D. 2008), Agricultural Co-operative Federation of
Thailand, (2008).

[3] ILO., ILOSTAT database, International Labour Organization,
(2021).

[4] Office of Permanent Secretary for Ministry of Education,
Education Statistics (2010- 2019), (2020).

[5] Thailand Development Research Institute, How vocational
education can “build the Nation, (2019).

[6] OECD, The importance of vocational education and training in
the Thai education system and labour market in Vocational
Education and Training in Thailand, OECD Publishing, Paris,
(2021).

[7] Pasawano, T., Vocational Education and Training in Thailand-
Current Status and Future Development, Vocational Education
and Training in ASEAN Member States, (2019).

[8] Chulanee, T., & Kunkanit, S., Skills That Matter: Qualitative
Study Focusing on the Transfer of Training Through the
Experience of Thai Vocational Students. Frontiers in Education,
7(2022), 897-808.

[9] Goulart, V. G., Liboni, L. B., & Cezarino, L. O., Balancing skills
in the digital transformation era: the future of jobs and the role
of higher education. Indian Journal of Higher Education
Research And Development, 36(2021), 118-127.

[10]Mongkhonvanit, J., & Choomnoom, S., Vocational Education
and Training in Thailand. International Handbook on Education
in South-East Asia, 6(2022), 1-30.

[11]Hiim, H., Ensuring curriculum relevance in vocational education
and training: epistemological perspectives in a curriculum
research project, International Journal for Research in
Vocational Education and Training, 4(2017), 1-9.

[12] National Statistics Office, Thai Labour Force Survey, (2021).

[13]Satimanon, T., Thailand’s Labor Mismatch: Contemparary
Situations and Solution. NIDA case Research Journal. 9(2017),
1-38.

[14] Cappelli, P., Skill Gaps, Skill Shortages and Skill Mismatches:
Evidence for the US. National Bureau of Economic Research,
(2014).

[15] Saiyidi, M. R., & Hadrian, G. D., Data Analysis with SPPS for
Survey-based Research. Springer. (2021).

PRZEGLAD ELEKTROTECHNICZNY, ISSN 0033-2097, R. 99 NR 7/2023 57



[16] Moenjak, T., Worswick, C., Vocational education in Thailand: A
study of choice and returns, Economics of Education Review,
22(2003), 99-107.

[17] Albert, A., A study on the vocational education in the ASEAN
economic community (AEC) countries and its implcations to
indonesia. 2020

[18] Yuriy, B., Petro, S., Bogdan, M., et al.,, The concept of
electronic textbook. Fundamentals of theory of electronic
circuits. Przeglad Elektrotechniczny(Electrical Review), (2012).

[19] Adam, P., Robert, S., Lukasz, S., M. S., Harware-in-the-Loop
FPGA-based Simulations of Switch-mode Converters for
Research and Educational Purposes. Przeglad
Elektrotechniczny(Electrical Review), (2011).

[20] Marian, N., Andrzej, O., Jakub, G., Modern, certified building
automation laboratories AutBudNet-put. Learning by doing.
Idea into practice, Przeglad Elektrotechniczny(Electrical
Review), (2012).

[21] Filliettaz, L., Collective guidance at work: a resource for
apprentices?. Journal of Vocational Education & Training.
63(2011), 485-504.

[22]Hua, Z., Harris, A., & Ollin, Ros., Student autonomy and
awareness: vocational education and student-centred learning
in China. Journal of Vocational Education & Training.
63(2011), 191-203.

[23]Antoni, C. N., Jaume, S. N., & Ruben, C. F,
Recommendations for confronting vocational education
dropout: a literature review. 9(2017).

[24] Martin. M., & Eline. R. 2012. A Critical Review of Vocational
Education and Training Research and Suggestions for the
Research Agenda. Wageningen University. Netherlands.
(2012).

[25] Tanggard, L. An exploration of students’ own explanations
about dropout in vocational education in a Danish context. J
Vocat Educ Train. (2013).

[26] Kannasut, P., Statistics for behavioral science research.
Bangkok: Chulalongkorn University Printery, (2013).

[27] Okan, B., Omer, A., Web Based Remote Controlled Electrical
Motor Laboratory used as Educational Tool. Przeglad
Elektrotechniczny. (2012).

[28] Littell, J. H., Corcoran, J., & Pillai, V. 2008. Systematic reviews
and meta-analysis. Oxford University Prees. New York, (2008).

[29] Luan, S., & Angkhana, S., Principles of Educational Research,
(1998).

[30]Sirichai, P., Documentation of computer-assisted research.
Program Manual Statistical ready-made (SPSS / pct version
4.0 — 5.02 for Dos). National Research Council, (1995).

[31] Iva, P., Analysis of Data from Questionnaire Surveys-Bool
Review. 4™ Ed. Prague: Professional Publishing. 225, (2017).\

[32] Parinda, P., Tanes, T., Narong, M. et al., An Analysis of
Student Anxiety Affecting on Online Learning on Conceptual
Applications in Physics: Synchronous vs. Asynchronous
Learning. Education Sciences. 12(2022), 278.

58 PRZEGLAD ELEKTROTECHNICZNY, ISSN 0033-2097, R. 99 NR 7/2023



