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An analysis of critical thinking research during 2010 to 2021 was conducted using effect size criteria; 
subsequently, a model was proposed for teaching and learning management that promoted critical 
thinking by students at the basic education level using the Thai digital collection data base. Based on a 
search of past research quality examination criteria were identified using a research quality check form. 
Out of 200 studies identified, 173 met all criteria that covered 34 universities across Thailand. The most 
frequently used concepts (38.7%) were from the Watson and Glaser study, followed by the Ennis and 
Mill man study (16.8%). For the 173 learning management models, the most effective learning 
management model involved inquiry-based learning (19.5%), followed by problem-based learning 
(7.2%). The effect size value of the inquiry-based learning was high (2.32). In addition, critical thinking 
encouraged students at the high school level (effect size 2.37) and elementary level (effect size 2.77), 
based on these high levels of effect size. 
 
Key words: Critical thinking, research synthesis, students in basic education level.  

 
 

INTRODUCTION 
 
The global society is facing challenges from the impact of 
rapid technological change, involving the use of new 
innovative technology to replace old-fashioned 
technology (Denning, 2016), thus enabling organizations 
to use technology more and more. Consequently, many 
organizations had to transform to digital technology, 
which involved incorporating technology and digital 
strategies into laying foundations, goals, business 
operations, and changing organizational culture, which 
resulted in the world changing more rapidly than before 
(Schwab, 2016). In addition, the outbreak of the 
coronavirus disease in 2019 caused the global economy 
to slow down. Regarding future career issues,  the  World 

Economic Forum (WEF) recently noted that countries are 
concerned that robots are replacing humans, especially 
as COVID-19 has changed lifestyles (World Economic 
Forum, 2020).  

The WEF survey explored the skills that are most in-
demand as inputs to prepare for change. The survey 
found that in addition to technology skills, data 
management and creativity are key success factors of 
economic growth. Furthermore, regardless of the country, 
critical thinking was considered a top priority (World 
Economic Forum, 2020). 

Critical thinking is a decision-making process that 
involves thinking clearly and reflectively and being able to 
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identify the relevance of different information in making a 
decision or drawing a rational conclusion before believing 
or doing anything (Ennis, 1985; Bassham et al., 2008). It 
is also an important skill for the future because it also 
creates a competitive advantage at work (Murawski, 
2014). For this reason, critical thinking is an extremely 
important skill in a disruptive situation.  

If current and future situations become worse than 
anticipated, it will be necessary to develop a new 
generation with better critical thinking skills because 
critical thinking is not a skill that can be developed in the 
short-term nor using traditional teaching methods in some 
countries that education is not yet developed thoroughly, 
especially as academic success does not guarantee 
students will be able to use critical thinking effectively in 
all situations (Willingham, 2007). 

Therefore, education is important to encourage 
students to think critically. Fundamental education in 
Thailand places emphasis on thinking skills that are 
defined as one of a student’s core competencies, 
because if students can solve problems through 
analytical thinking, synthesis, creativity, and critical 
thinking, it will be able to lead to the creation of 
knowledge for effective living (Ministry of Education, 
2010). In addition, to the above changes, the teaching 
and learning process must be changed. The focus should 
be on students using their skills for self-directed learning, 
(Bellanca and Ronald, 2010) because nowadays it’s filled 
with a lot of information that students could learn to 
further develop their knowledge.  

For the above reasons, Thailand has conducted 
research studies using different teaching methods to 
encourage students at the basic education level to think 
more critically. “This considerable corpus of work can be 
made more useful by applying research synthesis the 
process of seeking knowledge or answering research 
questions with the scientific method by collecting data on 
the problem and analyzing using statistical or qualitative 
analysis and finally, presenting the information as a 
systematic summation providing answers to the desired 
research problems” (Glass, 2015). This may involve 
meta-analysis by effect sizes using the results of each 
research study. The outcomes can expand the study so 
that education personnel can apply the results to further 
promote critical thinking among students at the basic 
education level effectively, which will positively affect 
society in the future. 

The purpose of the current research was to synthesize 
research involving critical thinking variables using meta-
analysis. The population group was students at the basic 
education level (Grade 1–Grade 12). Specific aims were: 
1) to study the characteristics of research involving 
critical thinking during 2010–2021 using research 
synthesis; 2) to study the effect size of research on 
critical thinking; and 3) to propose a model of teaching 
and learning management to promote critical thinking by 
students at the basic education level. 

 
 
 
 
LITERATURE REVIEW 
 
Critical thinking  
 
According to World Economic Forum (2020), 
organizations around the world are worried about the 
impact of rapid technological change as mentioned 
above; consequently, people with critical thinking abilities 
are in high demand now and in the future. This is 
particularly so for the digital native cohort, which is the 
age group using social media and accessing a lot of 
information. Therefore, to be able to effectively process 
fake news, there is a need to support education in this 
field from a young age, using 21st-century skills that are 
essential in the transformation age (Boonsathirakul, 
2021). This process involves preparing for the future by 
learning essential skills, such as critical thinking and 
problem solving, which include reasoning effectively, 
systems thinking, decision making, and problem solving 
(Panich, 2017). Critical thinking and problem solving are 
complementary because the former is essential to 
achieve the latter (Rahman, 2019). This is supported by 
data from the National Association of Colleges and 
Employers (2016) that showed many organizations 
considered critical thinking as important as problem-
solving ability. 

Although critical thinking is applied in many contexts, at 
the core of critical thinking, there is a process that 
requires knowledge and decision-making skills to take 
action. It is a reflection before deciding to believe or do 
anything with assumptions, selecting the theories, 
principles, or reliable sources (Ennis, 1985; Paul and 
Elder, 2008). Critical thinking is not a recent concept, but 
rather one first mentioned in ancient Greek writings. To 
be able to think critically, a person must discuss and 
critically reflect on things with their own knowledge, not 
simply using information transferred from the teacher to 
the student. In addition, critical thinking helps a person 
come up with answers or solutions for simple personal 
problems and also for more complex ones (Thayer-
Bacon, 1998). However, it is important to be careful to 
avoid introducing a lot of subjective bias when analyzing 
information in order to make informed decisions about 
information and beliefs (Paul and Elder, 2008). In 
addition, people who have thought critically are also 
generous, accept other people's opinions, understand 
that others seek and choose new information that differs 
from previous knowledge, and can evaluate the strength 
of the evidence to support the various reasons for 
choosing the best example (Bayer, 1983).  
 
 
Critical thinking and education 
 
As mentioned above, the new generation of digital 
natives is the generation that uses social media and 
accesses a lot of  information through social media. Their  



 
 
 
 
future will involve many challenges that will require critical 
thinking skills in life and work. Therefore, if the 
educational system can encourage pupils to think 
critically through teaching, the result will be people with 
critical thinking skills in the future. In addition, Heyman 
(2008) suggested that it is worth trying to teach children 
critical thinking skills, even when it is challenging 
because those who have critical thinking gain a 
competitive edge in their future work (Murawski, 2014). 
This is consistent with Thailand's core curriculum that 
emphasizes thinking skills that are defined as a student’s 
core competency (Ministry of Education, 2010). 
Therefore, preparing students at both secondary and 
tertiary levels of education by developing their critical 
thinking skills will also meet the stated needs of many 
employers (Sulaiman et al., 2008).  

In addition, a disturbing study by Rujivanarom (2016) 
found that 2,901 Grade 6 students, 2,305 Grade 10 
students and 1,029 vocational students from 10 
provinces (in Thailand) were evaluated by testing them 
on an exam similar to the one at PISA. 

The test evaluated logical thinking and analytical skills, 
and learned that the average score was just 36.5%, with 
just 2.09% of all students passing the exam,” Therefore, 
to develop students to have critical thinking skills, it is 
necessary to improve teaching process to encourage 
students to think as critically as possible, especially in the 
today’s impact of rapid technological change with less 
interactive conversation and increasing use of TV, video 
games, and the Internet. 

Therefore, teaching students to think more critically 
becomes more difficult and challenging (Mendelman, 
2007) and instructors must consider the changing global 
context and develop teaching styles that can encourage 
students to think more critically. Subsequently, efforts 
have been made to encourage teachers to empower their 
students to develop the skills needed to differentiate the 
complexities of an ever-changing society (Hayes and 
Devitt, 2008). Currently, there are many studies on 
developing teaching processes to promote critical 
thinking among students. Generally, the process consists 
of 1) inductive thinking; 2) credibility of sources and 
observation; 3) deductive thinking; and 4) assumption 
identification. This process is an important element of 
teaching to encourage students to think critically and is 
also a key in the well-known critical thinking model, the 
Cornell Critical Thinking Test Level X (Hager and Kaye, 
2006). For example, a study by Changwong et al. (2018) 
developed the PUSCU teaching model consisting of the 
components: 1) preparation for learning management; 2) 
understanding and practice; 3) cooperative solutions; 4) 
sharing new knowledge; and 5) creation of new 
knowledge in addition, there are other international 
research studies on how teaching processes can improve 
a student’s ability to think more critically, such as Zhou et 
al. (2013) who studied critical thinking using learning 
management   by   task-based    activities    approach   in  
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chemistry. Their experimental design was divided into 2 
groups, the control group taught using normal methods 
and the experimental group taught using a task-based 
approach, there were 119 participants, aged 17 to 9 
years. Their results showed that based on the dimensions 
of the analysis, there were significant (p <0.05) 
differences in the task-based activities approach and 
using normal methods. Therefore, the collation of studies 
involving the design of different teaching processes to 
promote critical thinking among students at the basic 
education level would be of great benefit to the education 
industry. 
 
 

Research synthesis 
 
Research synthesis is the integration of many research 
conclusions, where 2 or more factors combine to create 
something new or a new phenomenon (Glass, 2015). Its 
purpose is to bring all the results of the research to a 
common conclusion on the topics studied, which will build 
on the original research (Cooper, 2016). While, using 
scientific methodological techniques and statistical or 
qualitative analysis to present information in a systematic 
way for general answers or overall guidelines (Light and 
Pillermer, 1984). Research synthesis can be divided into 
1) qualitative synthesis, which is the synthesis of content 
using a synthetic method with a descriptive method to 
obtain a summary, where the findings of the synthesized 
research papers may retain the subject matter of 
individual studies (Gilson, 2014); and 2) quantitative 
synthesis, which refers to the use of statistical methods, 
presenting the results of all research performed in the 
same standard unit, integrating the results of all 
synthesized research papers, and demonstrating the 
correlation between the research characteristics 
(Sukjaroen and Yoonisil, 2015).The most popular 
quantitative synthesis method is meta-analysis, which is 
a type of quantitative research synthesis in which 
researchers study and analyze the same research 
problems using statistical methods and synthesize 
conclusions that are broader and more profound than the 
initial research findings in each subject (Glass, 2015). 
The data for the meta-analysis consists of research 
findings in terms of effect size and research 
characteristics. The uniqueness of meta-analysis is the 
statistical analysis to aggregate the findings from various 
empirical studies in terms of effect size and to compare 
how the size of the effect from each study differs 
according to research characteristics (Glass and Smith, 
1979). Researchers typically use Cohen’s d = 0.20, 0.50, 
and 0.80 to interpret observed effect sizes as small, 
medium, or large, respectively (Brydges, 2019). 
 
 

Research synthesis process 
 

Synthesis   of   research   using   the   analytical   method 
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consists of: (1) formulating research problems; (2) 
studying related research papers and research; and 3) 
conducting research synthesis. The key to research 
synthesis is based on the selected research studies. 
Glass (2015) divides the research sources to be analyzed 
into 2 categories: (1) primary sources, which are those 
where the researcher collects direct research data, such 
as a full-text research, published journals, or theses; and 
(2) higher sources, which refers to data sources from 
which the researcher has not directly gathered research 
results but rather, the data on the research results are 
collected from summary reports and journals for which 
the selection methods can be divided into: selecting 
anything, random methods, or selection method. 

However, Light and Pillemer (1984) made the following 
observations on these methods: (1) selecting anything is 
the easiest method because it is a compilation of all the 
available search results, both published or non-published 
in theses or research reports available from various 
organizations and avoids choosing study topics or 
deciding why some subjects are selected; and (2) 
choosing only published works excludes conference 
research papers that are not available in libraries but is 
restricted to works that can be found almost anywhere so 
that it is possible to invest time and budget to check the 
quality of the research. However, Rosenthal (1978) noted 
that most of the research cited in journals would be 
accepted and contained valid findings that were 
statistically significant and as a result, the results will be 
higher than the actual results. Glass and Smith (1979) 
suggested that selecting only published research papers 
would result in inaccurate conclusions. Therefore, it is 
worth considering other unpublished research papers 
because the collection of research from various sources, 
without unpublished research papers would implicitly bias 
the conclusions obtained from the study. However, in the 
choice of research, no matter which method the 
researcher chooses, the researcher must first check the 
quality of the research to see if it is good. 
 
 
Scope of current study 
 
The current study focused on Thai research involving 
critical thinking during 2010 to 2021 from the Thai Digital 
Collection (year).The total data collected consisted of 259 
studies on critical thinking that met the following selection 
criteria: (1) an experimental study whose critical thinking 
is based on dependent variables and the population is 
students at the basic education level;(2) research 
involving basic statistics(mean, standard deviation, and 
the number of samples) and significance testing that 
were suitable for conversion into the effect size using 
standard indices in the meta-analysis; and (3) research 
that has passed the research quality check criteria listed 
on a research quality check form. The tool was divided 
into 7 parts:  extraction, title, introduction, papers,  related  

 
 
 
 
research, research methods, results, conclusion, 
discussion, and suggestions. After passing all the criteria, 
the sample group consisted of 173 studies from 34 
universities across Thailand, answering the research 
objectives: (1) to study the characteristics of research 
involving critical thinking during 2010 to 2021 using 
research synthesis; (2) to study the effect size of 
research on critical thinking; and (3) to propose a model 
of teaching and learning management to promote critical 
thinking by students at the basic education level to 
quantify the distribution characteristics, distribution of 
variables, and research characteristics, which were 
divided into two aspects: content and research methods 
and research methods; and (2) data analysis to answer 
research objectives by analyzing methods for teaching 
and learning or activities that result in critical thinking  
 
 
Scope of variables  
 
The independent variables were research characteristics 
consisting of: (1) research content variables, and (2) 
research method variables, as detailed below. 
(1) There were 4 research content variables consisting of: 
(1) the theory or concept used in the research; (2) the 
educational level of the sample group; (3) the institute of 
the sample; and (4) independent variables. 
(2) There were 11 research method variables consisting 
of: (1) objectives; (2) research design; (3) type of 
research hypothesis; (4) sample selection; (5) sample 
size variables; (6) duration of experimentation; (7) 
reliability of research tools; (8) types of tools; (9) 
statistics; (10) the level of statistical significance; and (11) 
results. 
 
 
METHODOLOGY 
 

Research tools 
 
The researcher studied critical thinking, research synthesis method, 
and meta-analysis from books, articles, and research papers as a 
guideline for determining the recording format and research 
attribute variables affecting the magnitude of the effect size of 
critical thinking. Then, a code was designed for recording the 
values in each item as a separate coding guide from the research 
characteristic log. When completed, the data were checked for 
language clarity and research characteristics and revised as 
necessary before being reviewed by 3 experts to verify the content 
validity and the coverage of the variables in terms of research 
characteristics. The reviewer’s feedback was incorporated into the 
process. 
 
 
Data analysis 
 
The analysis of this data were divided into two steps to answer the 
research objectives: (1) preliminary data analysis to study the 
characteristics and quantity of research studies on critical thinking 
among students at the basic education level, using descriptive 
statistics  (percentage,  frequency,  mean,  standard   deviation)   to  



 
 
 
 
quantify the distribution characteristics, distribution of variables, and 
research characteristics, which were divided into two aspects: 
content and research methods and research methods; and (2) data 
analysis to answer research objectives by analyzing methods for 
teaching and learning or activities that result in critical thinking by 
calculating the effect size, which the researchers typically use 
Cohen’s d = 0.20, 0.50, and 0.80 to interpret observed effect sizes 
as small, medium, or large, respectively (Brydges, 2019). 
 
 
RESULTS 
 
Research issues derived from research synthesis on 
critical thinking 
 
(1) The research content variables characteristics 
showed that the sample group selected from 173 studies 
consisted of students from the elementary level to the 
senior high school level. Of these, 39.3% were students 
at the junior high school level (Grade 7–Grade 9), 
followed by 38.2% in senior high school (Grade 10–
Grade 12), and then 19.1% in senior elementary school 
(Grade 4–Grade 6). The most frequently used concepts 
were from the Watson and Glaser study (38.7%), 
followed by the Ennis and Millman study (16.8%), the 
Dressel and Mayhew study (13.9%), and the Ennis study 
(11.6%). For the learning management model, 19.5% 
used a constructivist teaching method, followed by 7.2% 
using problem-based learning, 5.5% using digital media, 
4.2% using the six thinking hats, and 3.8% using different 
learning types of co-operative learning and the science, 
technology, and society (STS) approach. 
(2) The research method variables characteristics 
showed that most of the research designs (63.6%) used 
a one group pretest-posttest design, followed by 15.6% 
using a randomized control group pretest–posttest 
design. The largest sample group selection (44.5%) was 
using cluster sampling, followed by 35.8% using 
purposive sampling. The majority of research trials 
(65.9%) used one group of samples, while 33.5% of all 
trials had a sample size in the range 31 o 45 samples, 
followed by 29.5% in the range 15 to 30 samples. 
Regarding the duration of the study, 34.7% spent 16 to 
20 hours, followed by 34.7% having 11 to 15 hours of 
study. The reliability of most of the instruments was 
46.2%, in the range 0.85 to 1.00 and the most popular 
inferential statistic (75.9%) was the t-test. 
3) The effect size was calculated for 168 studies, with an 
overall mean of 2.44, which was high. The highest effect 
size of 2.77 was for students at the elementary level 
(Grade 1–Grade 6), followed by an effect size of 2.37 for 
students in high school (Grade 7–Grade 12). Comparing 
high school into the junior and senior levels, the effect 
size of 2.86 was higher for senior elementary school 
students (Grade 4–Grade 6), followed an effect size of 
2.58 for students in junior high school (Grade 7–Grade 
9). The research design found that the most effective size 
was 4.24, using a one-group pretest-posttest design. 
Considering the size of the sample group, using a sample  
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of fewer than 15 had the highest effect size (4.66), 
followed by an effect size of 2.91 using 31 to 45 samples. 
Regarding the duration of the study, the highest effect 
value of 2.76 was for 16–20 hours, followed by an effect 
size of 2.62 for 11 to 15 hours. The reliability of most of 
the instruments had an effect size of 3.04 with the range 
0.85 to 1.00.  

The results of the research show that in Thailand, 
conducting research on critical thinking, developing the 
concept and elements of critical thinking from Western 
concepts. Moreover, it’s developed from a variety of 
theories which resulted in the use of a variety of teaching 
methods to develop critical thinking, which is different 
from the development of critical thinking in Western 
countries where teaching to develop critical thinking is 
traditionally taught. 
 

 
DISCUSSION 
 
Research issues derived from research synthesis on 
critical thinking 
 
The 173 studies from 34 institutions used different 
teaching styles and subjects. Each study chose different 
concepts to create a tool for measuring critical thinking. 
The most frequently used concepts (38.7%) were from 
the Watson and Glaser study which was composed of 3 
scales: Interpretation, Dedication, and Inference, followed 
by 16.8% for the Ennis and Millman study (which was 
composed of 5 scales: deduction, induction, observation 
and credibility, and assumption). The ability to determine 
the reliability of the data is required, inductive ability to 
prioritize, and the ability to consider discrimination. A 
further 13.9% used the concept of Dressel and Mayhew 
which were composed of 5 aspects: define problems, 
select information related to a problem, discern basic 
agreements, and select hypotheses and reasonable 
conclusions, which is consistent with the two previous 
theories.  

These three theories were used to create 120 study 
tools out of the 173 studies, representing 69.4%.The 
relevant causes at the core of these three theories were:  
 

(1) understanding or defining the problem, which is the 
first and most important part;  
(2) determining, distinguishing, or identifying preliminary 
agreement; and (3) evaluating, interpreting, or concluding 
the information. The process includes a systematic 
review of information that makes critical thinking the ideal 
process to cope with a rapidly changing world and 
conforms to the 2020 World Economic Forum report 
about future career issues, where countries are 
concerned about robots replacing humans, including as a 
response to the COVID-19 pandemic. The WEF 
conference surveyed the skills that were most in demand 
and found that critical thinking is one of the essential 
skills required by organizations in many countries globally  
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(World Economic Forum, 2020). In addition, there is now 
a great deal of fake information presented as news, 
inducing readers into erroneous judgments, causing 
damage to a legal entity or agency, obtaining a financial 
gain, or influencing policy, especially regarding COVID-
19. It could be said there has been an “epidemic” of 
misinformation, misrepresentation, and distortion about 
the disease (Chaikij and Chitsawang, 2021; Phanmool 
and Propunprom, 2021).  

Therefore, critical thinking can help in the analysis of 
large amounts of data and in considering and evaluating 
that data to make a decision. Especially, considering the 
information as facts or fake news. Collaboration between 
the Friedrich Naumann Foundation for Freedom (FNF) 
and six other networks reported in a joint press 
conference that the solution to addressing fake news 
should be via the education system promoting critical and 
creative thinking (Friedrich Naumann Foundation for 
Freedom, 2019). Considering the methods for teaching 
and learning used by most of the research analyzed in 
the current study to help students to think critically, from 
the synthesis of 173 research results, 19.5% used the 
constructivist teaching method. This process focuses on 
finding solutions to problems using the available 
information by asking questions on survey design, 
analysis, summarization, and invention to exchange 
ideas and communicate explanations that assist students 
to apply these findings to new knowledge. The main point 
of this learning management model is to focus on the 
process rather than the productivity (Carin, 1993: Wu and 
Hsieh, 2006). 
 
 

Issue of effect size of research on critical thinking 
 
Of the 173 studies from 34 institutions, 168 effect sizes 
were identified, with an overall mean of 2.44 which was 
high (from Cohen’s d method) because all the research 
has satisfied the criterion of being a valid research 
process. In addition, most (77.5%) of the students were in 
high school, making them especially suitable for 
developing critical thinking, because at this age range (13 
to 17 years), conceptual development and thinking 
develop at an abstract level along with the ability to form 
hypotheses and to apply a systematic and rational 
thought process (Kowtrakul, 2016). 

However, although most of the research used sample 
groups at a high school level, 25.5% used sample groups 
at the elementary school level, having an effect size of 
2.77, which was not much different from that for high-
level students. Notably, the instrument used to measure 
critical thinking had a variable reliability level; however, 
46.2% of the research had reliability values in the range 
0.85 to .00, with an effect size of 3.04, indicating the high 
reliability of the tool. The size of the effect would also be 
greater, in the context of research using tools for 
measuring students' critical thinking at the basic education 
level. 

 
 
 
 
Suggestions for learning management to encourage 
critical thinking among students in their basic 
education 
 
The learning management model that used the most 
(19.5%) was the constructivist teaching method and the 
studies showed the constructivist teaching method also 
being used to promote critical thinking among students at 
higher basic education levels, with an effect size of 2.32, 
which is high (from Cohen’s d method). Therefore, the 
constructivist teaching method is the most popular 
method of using critical thinking among students at the 
basic education level. 

Studies in many countries on critical thinking and the 
constructivist teaching method have been carried out, 
such as the study of the relationship between the 
constructivist learning environment and critical thinking 
ability using 967 Grade 9 students in Hong Kong based 
on structural equation modeling, which concluded that the 
constructivist teaching method could promote critical 
thinking (Kwan and Wong, 2015). Another study, 
involving 703 high school students in Croatia concluded 
that the students had higher levels of critical thinking 
when studying using the constructivist teaching method 
(Topolovčan and Matijević, 2017). In both Thai and 
international research, teaching at the basic education 
level can use the constructivist teaching method to 
encourage students to think more critically. In addition, 
the researchers found that critical thinking can be 
developed for students of all grades, whether in 
elementary or high school, since both groups had high 
effect size values. 
 
 

Conclusion 
 
The research synthesis on critical thinking from research 
reported during 2010 to 2021, involved studies that had 
passed the research quality examination criteria based 
on a research quality check form, involved 173 research 
criteria from 34 universities across the country. Most of 
the sample group (77.5%) was high school students 
divided into junior high school (39.3%) and senior high 
school (38.2%) levels. The most frequently used 
concepts (38.7%) were from the Watson and Glaser 
study, while 19.5% used a constructivist teaching 
method. Most of the research was experimental design, 
with 63.6% using a one group pretest-posttest design 
with sampling mainly using cluster sampling (44.5%). The 
reliability of most of the instruments was high (46.2% in 
the range 0.85 to 1.00) and the most commonly applied 
inferential statistic (75.9%) was the t-test.  

The overall mean effect size was 2.44, which was high 
and the most effective size (2.77) was for students at the 
elementary level, with the effect size for students at the 
high school level almost as high (2.37). The reliability of 
the research instrument had a highest effect size of 3.04 
with reliability in the range 0.85 to 1.00.   



 
 
 
 

The suggested methods for teaching and learning 
showed the effectiveness of the constructivist teaching 
method that promotes critical thinking in students at the 
basic education level with 19.5% choosing to use an 
experiment, which was successful in promoting critical 
thinking, with an effect size of 2.32, which was high. In 
addition, the promotion of critical thinking can be 
encouraged in students at both the high school and 
elementary levels since both groups had similar and high 
effect sizes. 
 
 

LIMITATIONS AND SUGGESTIONS FOR FUTURE 
RESEARCH 
 
There were some limitations to this study. First, this 
research only considered students at the basic education 
level and thus may not be applicable to learners in early 
childhood or higher education. Second, it was a quasi-
experimental research study that used the teaching 
process; therefore, other factors related to critical thinking 
were not studied. 

However, teachers can apply the results to design 
methods for teaching and learning that are suitable to 
promote critical thinking for students at all levels of basic 
education. Future studies are necessary for research 
related to the early childhood and higher education 
levels, as well as other quantitative research to 
investigate other factors consistent with critical thinking, 
such as family factors, motivation, and personality. 
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The study aimed to assess the consequences of an academic educational program on the scholars' 
knowledge and attitude regarding premenstrual syndromes and, its effect on the absenteeism of 
scholars in Sabya University College. A quasi-experimental study of 0.97 students recruited study 
group; data were collected then recollected after the tutorial program session was provided. Data were 
interred into spss version 26, organized, tabularized, and analyzed using descriptive and inferential 
statistics. Mean knowledge changed from 3814 pre- to 0.9081 post intervention, good knowledge score 
was 20.6% changed to 72.2% post intervention, while inadequate knowledge score was 79.4 pre was 
changed to 27.8 post, which supports the tutorial program. Positive attitude 56.6% pre was changed to 
61.9% post. In contrast, the negative attitude was changed from 47.7% to 38% post intervention. 
Pearson correlation test showed a direct correlation between absenteeism and knowledge score pre 
and post-intervention. PMS was significantly associated with several problems related to educational 
activities. The tutorial program resulted in a significant change of data from pre to post-intervention for 
the study group, also changed attitude, and there's a direct correlation between premenstrual 
symptoms and absenteeism, premenstrual symptoms were significant effects on educational activities. 
 
Key word: Educational program, knowledge, attitude, premenstrual and absenteeism. 

 
 
INTRODUCTION  
 
Premenstrual syndrome (PMS) is described as a cyclical 
process that starts within the secretory phase and ends 
approximately four days after menstruation; this manifests 
itself in physical, cognitive, emotional, and behavioral 
changes those symptoms disappear by themselves with 
the  start  of  menstruation. It’s  been  noted  that  PMS  is 

seen in 75% of girls who menstruate, and it occurs at a 
better rate in young women (Acikgoz et al., 2017; 
Arslantaş et al., 2018).   

The American College of Obstetrics and Gynecology 
ACOG) was revealed during a previous study on 
(particular   criteria  for   identifying   PMS   symptoms.   It
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divided them into emotional or affective symptoms (social 
withdrawal, depression, anxiety, irritability, confusion, and 
angry outbursts) and physical or somatic symptoms 
(headache, breast tenderness, swelling of extremities, 
and abdominal bloating) (Arslantaş et al., 2018). 

These symptoms appear five days before the 
menstrual period within the previous three onsets of 
menses cycles. They spontaneously disappear within 
four days of menstruation and even after the cycle's 
Twelfth day (Kalsoom et al., 2018). These symptoms do 
not pose a threat to a woman’s life, but can affect her 
physical and psychological health and consequently 
negatively and seriously affect and reduce the lifetime of 
many ladies and their productivity.  

Most of the ladies suffer only some of those symptoms. 
However, 70 to 90% of girls complain of recurrent PMS 
symptoms (Sarkar et al., 2016), they are experienced by 
up to 90% of girls of childbearing age, and fewer than 
10% of them are diagnosed as having premenstrual 
dysphoric disorder (PMDD) (Garg et al., 2015).   

In this study, Sarkar et al. (2016) showed that 75% of 
girls with regular menstrual cycles report severe or 
unusual physical and psychological symptoms before 
menstruation. But these symptoms are mild and 
acceptable to the bulk of them. Nonetheless, these 
symptoms cause significant disturbances within the lives 
of some other women (Garg et al., 2015). It was 
estimated through epidemiological studies that 80 to 90% 
of Pre-menstrual Symptoms (PMS) are experienced by 
women, which interfered with their everyday activities 
(Kalsoom et al., 2018). Prevalence was higher among the 
ladies who reported four or more symptoms because the 
diagnostic criteria were less rigid (Kalsoom et al., 2018). 
Spreads of symptoms include premenstrual dysphoric 
disorder (PMDD), starting from mild to severe (Kalsoom 
et al., 2018). Mild symptoms do not interfere with 
everyday activities while moderate do, whereas severe 
symptoms hinder activities (Kalsoom et al., 2018). 

Across the world, menstruation is considered a symbol 
of sexual health during the adolescent and fertility age of 
girls. Many communities celebrate it as a present of 
fertility. Puberty is the result of alteration within the 
hormones within the hypothalamus-pituitary- gonad axis. 
The placental hormones stimulate this axis within the 
female fetus, resulting in the secretion of gonadotropin-
releasing hormones (GnRH). Therefore the level of those 
hormones is kept minimal until menarche (Bakhsh et al., 
(2020)). 

Causes of PMS are still not exact (Kalsoom et al., 
2018; Garg et al., 2015; Bakhsh et al., 2020). Aside from 
pharmaceutical treatment, educating women to practice 
self-care measures effectively reduces the severity of the 
symptoms (Bakhsh et al., 2020). Many studies have 
shown that educational interventions have improved the 
result measures. Studies conducted globally show that 
PMS's severity is above that of expected in highly 
educated women than non-educational women; studies 
also show a direct correlation PMS and stress (Bakhsh et 

 
 
 
 
al. (2020). 

Many studies mentioned the multi-factorial of pre-
menstrual symptoms, and despite scientific and 
international diagnoses to clarify it, the explanation for the 
cycle remains unknown (Kumari and Sachdeva, 2016; 
Balaha et al., 2010; Rabiepour and Yas, 2018; Cheng et 
al., 2015). Generally, menstrual symptoms are classified 
as dysmenorrhea or PMS (Albsoul‐Younes et al., 2018; 
Heinemann et al., 2012). In this context, the foremost 
suffering was addressed from these symptoms, which are 
university students. The university period may be 
transitional and sensitive as students cannot deal with 
psychological and social changes and manage the 
stresses of their daily lives (Öksüz and Guvenc, 2018); 
their primary goal is to realize higher academic 
achievement to secure better jobs and meet their 
particular needs; this makes them look for positive 
psychological and physical energy. However, their 
psychological and social situations may interfere with 
their ability to manage university requirements, which 
results in increased exposure to health and psychological 
pressures that negatively affects their academic 
performance and academic achievement (Öksüz and 
Guvenc, 2018). Reports showed that from 1.8 to 5.8% of 
females complain of a severe sort of premenstrual 
symptoms (PMDD or PMS [PMS]), which restricts their 
social and occupational functioning (Öksüz and Guvenc, 
2018; Watted et al., 2014).  

This study aimed to assess the consequences of an 
academic educational program on the scholars' 
knowledge and attitude regarding premenstrual 
syndromes, and therefore the effects of it on the 
absenteeism of scholars in Sabya University College. 
 
 
MATERIALS AND METHODS 

 
Research design and approach 

 
This research was done to study the effect of an educational 
training program on female students of Jazan University, Sabya 
University College. A quasi-Experimental design was used; the one 
group pre and post-test design were selected to evaluate the 
training program's effect. The study group received the educational 
program about the students' knowledge and attitude regarding 
premenstrual syndromes and their impact on absenteeism. In the 
end, the evaluation was done for the study group to know the 
results of the intervention. Firstly, the researchers collected the 
baseline data, then offered the program, and managed the second 
data after one month—the study was conducted at Jazan University 
Sabya University College.  

The exclusion criteria for the study participants who are not 
willing to participate in the study are not present during data 
collection and the students in other departments rather than 
nursing. Inclusion criteria are to be nursing students. The students 
who participate in the study were 97. 

 
 
Methods of data collection 

 
Data  were  collected  by the researchers using a structured closed- 



 
 
 
 
ended questionnaire to assess the students' knowledge and attitude 
of nursing students regarding premenstrual syndromes and its 
effects on the absenteeism. 
 
 

Data collection techniques and tools 
 
The two stages of data collection is pre-intervention and post-
intervention, using the same questionnaire. 
 
 

Structured knowledge questionnaire 
 
The researchers have developed the questionnaire from reference, 
original research articles, and literature. The questionnaire consists 
of five parts.  
Section i: Consist of demographic variables such as age, class 
levels, residence, and marital status  
Section ii: general information about premenstrual symptoms 
Section iii: consist of knowledge and attitude question regarding 
premenstrual syndromes and its effect on the absentees  
Section iv: consist of diagnostic criteria of premenstrual syndrome  
Section v: consist of consequences of premenstrual symptoms on 
educational activity.  
The data collection tools were pretested in the study population 
before use 
 
 

The program 
 
- The general objective of the program: 
 
The intervention program's overall aim was to improve students' 
awareness of premenstrual syndromes and their effect on the 
absentees. It was composed of three-phase. 
 

Phase 1: (Assessment phase) 
 
Data were collected from a study group using a structured 
questionnaire, which considers as baseline data before the program 
regarding premenstrual syndromes and its effect on the absentees. 
 

Phase 2: (implement the plan) 
 
In which educational training program about knowledge and attitude 
of premenstrual symptoms and its impact on absenteeism, the 
researcher developed the material based on available resources 
and reviewed relevant literature, including helping the participants 
receive the message. And the program activities were implemented 
through two sessions; each session's period was one hour for the 
study group. The program was presented concisely and focused on 
the points to know, using different lectures, brochures, and 
discussion. 
 

Phase 3: (evaluation phase) 
 
The program's evaluation was done four weeks immediately after 
implementing the plan; data were collected using the same data 
collection method used in phase one. 
 
 

Data analysis method  
 
The collected data were interred into SPSS version 26. The data 
were organized, tabulated, and analyzed by using descriptive 
statistics. The inferential statistics (chi-square test and parson 
correlation test) were used to determine the differences in 
knowledge and attitude between pre and post-test and find out the 
association    between     demographic    variables    with    post-test 
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knowledge scores. The data was presented in the form of tables 
and figures. 
 
 

RESULTS 
 

The interventional study was conducted in Jazan 
University and Sabya University College, data were 
collected from participants. Data were statistically 
analyzed and the research has shown the subsequent 
findings. Figure 1 showed the participants' age, majority 
of them were about age 20 years, and most of the 
participants were single, Figure 2. There was a significant 
difference in general information of the participants about 
family history and contraceptive used. 

Experiences of premenstrual symptoms and it 
appeared altogether in most of the participants. These 
are determined in Table 1. Table 2 showed the 
participants' knowledge and attitude score, pre, and post-
intervention, and therefore, the mean knowing was 
changed from pre to post-intervention attitude. 

Using the diagnostic criteria of PMS, the score was 
categorized into mild, moderate, and severe. 
Premenstrual symptoms were presented in Table 3. 
Regarding their presentation on the study participant's 
majority of the study group, their complaints were mild to 
moderate. Table 4 showed the consequences of 
premenstrual symptoms on educational activities; more 
than half the student's concentration on the category was 
moderately suffering from 53.6 and 38.1% severely 
affected. Table 5 has shown a significant correlation 
between knowledge pre and post-intervention with 
absenteeism. 
 

 
DISCUSSION  
 

An interventional study was conducted to review the 
educational tutorial program's consequences on the 
scholars' knowledge and attitude in Sabya University 
College regarding premenstrual syndromes, therefore, 
the effects of it on the absenteeism of the scholars. 
15.5% of what the participants have as a family history of 
premenstrual syndromes, and 84.5% have no family 
history. Allihabi (2019) showed 42% of family history and 
58% had no family history of premenstrual symptoms 
(Allihabi, 2019). In this study, 93.8% of the study 
population experienced premenstrual symptoms with 
their period, and 6,2 % did not have any premenstrual 
symptoms; a study wiped out (2017) found 48.4% has 
premenstrual symptoms and 18.3%, has no PMS 
(Derseh et al., 2017). Regarding marital status, 82.5% 
were single while the married were 17.5% and this 
supported by a study done by Hussein and Hamdan-
Mansour (2018).  

In this study, the mean knowledge changed from 0.3814 
pre-intervention to 0.9081 posts. The research was done 
by (Bhausaheb PS, 2013) showed the mean 6.12 pre 
was altered to 19.3  post-intervention  (Bhausaheb, 2013) 
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Figure 1. Age of the participants. 
Source: Author 

 
 
 

 
 

Figure 2. Marital status of the participants.  
Source: Author 

 
 
 

In the current study, the adequate knowledge score was 
20.6% pre-intervention and converted to 72.2% post-
intervention. In comparison, the inadequate knowledge 
score was 79.4 % pre-intervention changed to 27.8% 
post-intervention, which supports the tutorial program. A 
study  done   by   Jasmine   and  Vijayarani  found  that  a 

knowledge score of premenstrual symptoms was 3.3, 
83.4% had moderate knowledge,13.3% had inadequate 
knowledge (Sharmila and Prince, 2017).  

In the study, attitude was changed for study group pre 
and post, positive attitude 56,6% were change to 61.9%, 
while   the   negative   attitude   changed   from  47.7%  to  
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Table 1. General information about premenstrual syndromes of the participants n= (97). 
 

Items  
Yes No 

No % No % 

Family history of premenstrual syndromes     15 15.5 82 84.5 

Are you currently taking Oral Contraceptives     39 40.2 58 59.8 

Do you usually have a period/menstruation once a month   88 90.7 9 9.3 

Do you usually experience premenstrual symptoms with your periods 91 93.8 6 6.2 

Have you ever sought medical care for your premenstrual symptoms 56 57.7 41 42.3 
 

Source: Author 
 
 
 

Table 2. Distribution of subjects in terms of knowledge and attitude towards PMS (N=97. 
 

Knowledge items  
Pre intervention Post intervention 

No % No % 

General knowledge about premenstrual symptoms  

Un Adequate knowledge  77 79.4 27 27.8 

Adequate knowledge  20 20.6 70 72.2 

Mean±SD 0.3814±. 0.07063 9081±.16264 
   

Attitude items 

Positive attitude  51 56,6 60 61.9 

Negative attitude  46 47,7 37 38.1 

Mean±SD 0.5034±.22045 0.8299±.14825 
 

Source: Author 

 
 
 
38.1,  a study of Pakistan showed the positive attitude of 
the participants (Mohib et al., 2018). A review of the study 
was done by Suaidi et al. (2020), represented a positive 
attitude of 78,5%  of premenstrual (Suaidi et al., 2020).  

In this study, premenstrual symptoms, diagnostic 
criteria score assigned as not present, mild to moderate 
and severe, the frequency of somatic symptoms was 
abdominal pain (76.3%), headache (40.2%), and breast 
tenderness (78.4%) the majority of these symptoms fell 
under mild to moderate grade. Where the distributions of 
significant (psychological) symptoms were confusion, 
irritability and depression were (49.5%) (42%.3), and 
(80.4%), falling under mild to moderate grade also and 
all remaining symptoms under the mild to moderate, it 
nearly almost like what had been reported by Sonia and 
Mittal (2015). And also supported by a study done by 
ANISH V. A and it showed that most premenstrual 
symptoms of study participants were mild to moderate 
(Nursing MH, 2016).  

In this study, depression and backache were the 
foremost premenstrual symptoms during which 
participants were complaining. These results were 
complimentary to review wiped out 2018, by Shenuka 
and Kumar (2018).  

In these studies, all premenstrual symptoms were falling 
under mild to moderate grade, showing a statistically 
significant difference (p<0.05) between  mild  to moderate 

and severe grades of the premenstrual symptoms. And it 
was similar to a study done in Egypt 2015 (Elmalky and 
Ebrahem, 2015). 

In this study, the chi-square test showed statistical 
significance between absenteeism and pre and post 
knowledge. And Pearson correlation test showed a 
positive correlation between absenteeism and knowledge 
pre and post-intervention. A study done in Benah 
university showed that there was a highly statistically 
significant difference at p-values (p<0.001) in all items of 
knowledge after application of the evidence-based 
program as compared with before application of this 
program (Givshad and Saadoldin, 2016). A study by 
DadiGivshad et al. (2016) showed a positive correlation 
between knowledge and perceived severity of 
premenstrual symptoms (Tadakawa et al., 2016). 

Tadakawa et al. (2016) reported the prevalence of 
absent girls increased based on the severity of PMS, 64 
(8.2%), participants with ‘no/mild PMS’ were classified 
into the ‘absent’ group , this revealed that premenstrual 
symptoms are associated with school absenteeism not 
only in over-moderate PMS and PMDD groups but also in 
participants with ‘no/mild PMS’(Miiro et al., 2018). Miiro et 
al. (2018) founded Missing school during the most recent 
period was associated with physical symptoms (headache  
(odds ratio (OR) = 2.15, 95%CI:1.20, 3.86), stomach pain 
(OR = 1.89,  95%CI:0.89,  4.04),   back  pain  (OR = 1.75,  
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Table 3. Diagnostic criteria of premenstrual syndrome. 
 

 
Not present Mild to moderate Severe 

chi-square p. value 
N % N % N % 

Depression 1 1.0 78 80.4 18 18.6 101.216 0.000 

Moodiness (withdrawn) 4 4.1 42 43.3 51 52,6 38.495 0.000 

Tension 28 2.9 46 46.4 28 24,7 7.691 0.021 

Irritability  46 47.4 12 12.4 39 40,2 19.938 0.000 

Anxiousness 39 4.2 48 49.5 10 10.3 24.392 0.000 

Weight gain 37 38.1 23 23.7 37 38.1 4.041 0.133 

Greasy skin 29 29.9 55 56.7 13 13.4 27.794 0.000 

Headache 17 17.5 39 40.2 41 42.3 10.969 0.004 

Breast enlargement 15 15.5 76 78.4 6 6.2 89.711 0.000 

Fatigue 42 42.3 12 12.4 43 44.3 19.196 0.000 

Increase appetite 45 46.4 44 45.4 8 8.2 27.485 0.000 

Reduced Appetite 9 9.3 39 40.2 49 50.5 26.804 0.000 

Abdominal pain 7 7.2 74 76.3 16 16.5 81.794 0.000 

Cramps 11 11.3 37 38.1 49 50.5 23.340 0.000 

Backache 10 10.3 66 68.0 21 21.6 54.454 0.000 

Thigh pain 10 10.3 72 74.2 15 15.5 73.381 0.000 

Nausea/Vomiting 10 10.3 73 75.3 14 14.4 76.969 0.000 
 

Source: Author 

 
 
 

Table 4. Effect of premenstrual syndromes on educational activities and interpersonal relationship (N=97).   
 

 
Not present Mild to moderate Severe 

chi-square p. value 
N % N % N % 

Concentration 8 8.2 52 53.6 37 38.1 30.948 0.000 

Motivation 1 1.0 82 84.5 14 14.4 117.052 0.000 

Individual work performance 32 33.0 61 62.9 4 4.1 50.247 0.000 

Collaborative work performance 37 38.1 57 58.8 3 3.1 46.103 0.000 

Scores 29 29.9 56 57.7 12 12.4 30.454 0.000 

Absenteeism (or attended to the class ) 35 36.1 57 58.8 5 5.2 42.144 0.000 

Difficulty in working and activities 29 29.9 56 57.7 12 12.4 30.454 0.000 

Interpersonal relationship 36 37.1 53 54.6 8 8.2 31.938 0.000 

Relationships with friends 30 30.2 61 62.9 6 6.2 47.031 0.000 

Relationship with family 31 32.0 53 54.6 13 13.4 24.825 0.000 

Social withdrawal 38 39.2 54 55.7 5 5.2 38.619 0.000 
 

Source: Author 
 

 
 

Table 5. Statistical test of participant knowledge and absenteeism. 
 

 
Test statistics 

absenteeism (or attended to the class ) Knowledge pre Knowledge post 

Chi-square 42.144 28.876 69.959 

Df 2 5 4 

Asymp. Sig. 0.000 0.000 0.000 
 

Source: Author 
 
 
 

95%CI:0.97, 3.14)(28).  This   study   observed    that    PMS    was    significantly 



 
 
 
 
associated with several problems related to educational 
activities, including lack of concentration, lack of 
motivation, decreased individual or collaborative work 
performance, low scores, and its effects on the average 
score. And this is similar to the study done by KhonKaen 
(Buddhabunyakan et al., 2017). 
 
 
Conclusion 
 
The educational program resulted in significant changes 
of knowledge from pre to post-intervention for the study 
group, change of attitude, and a positive correlation 
between premenstrual symptoms and absenteeism; 
premenstrual symptoms were significant effects on 
educational activities. 
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