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Abstract: It is known that the COVID-19 pandemic led to learning losses among students both domestically and internationally. 
Therefore, situational and casual factors were examined to discover and understand them so that learning loss could be reduced or 
recovered from. This research aimed to: (a) study learning loss situation; and (b) develop and examine the causal model of learning 
loss among lower secondary school students affected by the pandemic. The sample included 650 Grade 7-9 students selected by 
multi-stage random sampling. The data was collected using a self-developing questionnaire as a research instrument. The data was 
analyzed using descriptive statistics, independent samples t-test, ANOVA, and structural equation modeling (SEM) through the 
LISREL program. The findings were: (a) Lower secondary school students had an average academic achievement learning loss at 
the moderate level with the highest mean of learning loss in mathematics (M=3.012, SD=1.074), and an average learning 
characteristics learning loss at the medium level (M=2.824, SD=0.842). Several situational factors had a different effect depending 
on the school size with a statistical significance of .05.; and (b) the causal model showed the learning loss of grade 7-9 students was 
consistent with the empirical data (χ2=46.885, df=34, p= .069, GFI=0.991, AGFI=0.964, CFI=0.999, RMSEA=0.024, SRMR=0.014). 
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Introduction 

The situation of COVID-19 forced schools at all levels both domestically and internationally around the world to 
temporarily suspend learning (Office for Civil Right, 2021; World Bank et al., 2021). Therefore, students could not manage 
their learning and follow the curriculum offered by their school under completely normal circumstances (Alam et al., 
2022; Hammerstein et al., 2021; Pal et al., 2022; Takács et al., 2023). The suspension of learning and the subsequent 
situational change due to the COVID-19 pandemic situation caused teachers to change their teaching style, the way they 
measured and evaluated their students, the manner in which the students’ education was managed, and the platform 
through which they taught as they moved to online learning or more virtual classrooms to support the learning of their 
students (Dayagbil et al., 2021; Pal et al., 2022; Selvaraj et al., 2021). Additionally, school directors and teachers had to 
either devote or dedicate all of their time, talents and abilities to meet the needs of their learners and allocate appropriate 
resources to support the learning of the students (Parker & Alfaro, 2022). Moreover, parents, guardians, and related 
family members played an essential role in supporting the learning of the students due to the changes caused by the 
pandemic (Parker & Alfaro, 2022; Rousoulioti et al., 2022; Tye, 2023). 

Learning loss from school closures during the COVID-19 pandemic was found to have predominantly occurred among 
primary and secondary school students (Engzell et al., 2021; Hammerstein et al., 2021; Office for Civil Right, 2021). It was 
found that students experienced learning loss in math and language courses at a high level due to the lack of learning 
resources at home, as they did not possess various communication devices, such as mobile phones, televisions, and radios 
(Office for Civil Right, 2021). In addition, they did also not to get any support to learn from home as many students were 
unable to manage their time, get answers to their questions from parents, or find a quiet place to study as they often had 
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to do activities to help out in their home (Alam et al., 2022; Office for Civil Right, 2021; Rousoulioti et al., 2022; Smith et 
al., 2023). This was also caused by the problem of reduced household income, leading to learning loss as students had to 
do jobs at home to help earn money and a high dropout of students (Kasradze & Zarnadze, 2021; Khan & Ahmed, 2021; 
Moscoviz & Evans, 2022). To alleviate the problem of learning loss of students due to school closures caused by the 
COVID-19 pandemic, effective distance education was needed for students at all levels (Azim Premji University, 2021; 
Engzell et al., 2021; Khan & Ahmed, 2021; Locke et al., 2021; Sabates et al., 2021), yet studies on the causes of learning 
loss during distance learning in the context of Thailand were limited. It was believed that research on the learning loss 
circumstances and the causes or antecedents of learning loss in Thailand could lead to greater understanding so that 
ways could be produced to reduce learning loss to enhance the learning quality for Thai students. Moreover, a study on 
these issues under the context of Thailand is important to understand the learning loss situation during the COVID-19 
epidemic more clearly.  

Regarding the study and synthesis of documents and research related to learning loss's definitions and components, it 
was found that learning loss could be divided into two components: academic achievement learning loss and desirable 
learning characteristics learning loss (Engzell et al., 2021; Glossary of Education Reform, 2013; Harmey & Moss, 2023). 
The factors causing the learning loss of learners were said to be related to race and ethnicity (DiPietro et al., 2020; Dorn 
et al., 2020; Salciccioli, 2021), gender (Engzell et al., 2021), the age of the learners (Zierer, 2021), the parents' education 
(Azim Premji University, 2021; Blaskó et al., 2022; Engzell et al., 2021; Fitzpatrick et al., 2022), the parents' 
socioeconomic status (Asian Development Bank, 2021; Blaskó et al., 2022; Conto et al., 2020; Dorn et al., 2020; Gouëdard 
& Pont, 2020; Jæger & Blaabæk, 2020; Kasradze & Zarnadze, 2021; Kuhfeld et al., 2020; Locke et al., 2021; Salciccioli, 
2021), grade level (Azim Premji University, 2021; Conto et al., 2020; Locke et al., 2021), and former academic 
performance (Engzell et al., 2021). In this research, the researchers selected relevant factors consisting of five main 
variables according to the context of learning management arrangement of basic education students in the situation of 
the COVID-19 epidemic, namely (a) information, media, and technological skills (DiPietro et al., 2020; Kasradze & 
Zarnadze, 2021), (b) self-regulated learning (Cho et al., 2021; Cleary & Kitsantas, 2017; Dent & Koenka, 2016; Pelikan et 
al., 2021; Trias et al., 2021), (c) teachers’ skills (DiPietro et al., 2020; Fitzpatrick et al., 2022; Ikeda & Yamaguchi, 2021; 
Kaffenberger, 2021; Kuhfeld et al., 2020; Raymond, 2021), (d) home-based parental involvement (Blaskó et al., 2022; 
Cardinal, 2020; DiPietro et al., 2020; Fitzpatrick et al., 2022; Gouëdard & Pont, 2020; Sabates et al., 2021), and (e) learning 
environment management (Asian Development Bank, 2021; Azim Premji University, 2021; Blaskó et al., 2022; Gouëdard 
& Pont, 2020; Kasradze & Zarnadze, 2021; Office for Civil Right, 2021; Zierer, 2021). These factors directly and indirectly 
influenced learning loss as can be explained by the social cognitive theory of Bandura (1986) which was used as a 
theoretical conceptual framework for this research. Learning according to Bandura's social cognitive theory was focused 
on the internal changes that happened to the individual at the interpersonal level based on the behavioral science theory 
and believed that an individual's behavior did not only arise from or change because of environmental factors since there 
were also internal factors at play based on reciprocal determinism, such as the person, the person’s behavior, and the 
person’s environment (Bandura, 1986). This was seen as one of the reasons why the learning behavior of lower 
secondary school students had changed during the COVID-19 situation, and why there was learning loss among the 
learners. Thus, it is important to realize that learning depends on intrapersonal factors, behavioral factors, and 
environmental factors. For this research, several factors that affected the learning process during the COVID-19 pandemic 
were included, such as a lack of information, media, and technological skills, the inability to perform self-regulated 
learning, and insufficient teacher skills, home-based parental involvement, and learning environment management. This 
theoretical knowledge of the factors led to a theoretical framework to study the causal factors of learning loss among 
basic education learners in this study. 

Therefore, due to the importance of being able to understand the concept of learning loss including its impact, this study 
aimed to study the learning loss among students at the lower secondary level during the COVID-19 pandemic situation 
by taking a closer look at the causal factors that led to learning loss in order to fully understand the situation so that the 
causal factors of learning loss could be determined. This data could then be used to propose ways so that learning loss 
could be reduced or recovered from, and to improve the learning quality of lower secondary learners if another pandemic 
was to occur in the future. 

Literature Review 

Learning Loss 

Learning loss reflects the decline or recession in learners' forgotten knowledge over time and can be divided into two 
main types: academic achievement learning loss and desirable learning characteristic learning loss (Engzell et al., 2021; 
Glossary of Education Reform, 2013; Harmey & Moss, 2023). In addition, learning loss is caused due to the learners 
missing out on learning opportunities during a school year that should have occurred under normal circumstances. Some 
consider long semester breaks during the academic year as periods of learning loss as these breaks may cause learners 
to lose specific knowledge, general knowledge, and even their skills (Angrist et al., 2021; Coe et al., 2020). As for the 
summer break, schools are usually closed for a period of two months or two and a half months, and various strategies 
may be used to reduce learner loss, such as by opening summer classes or encouraging the learners to review the 
materials taught during the course of the semester (Glossary of Education Reform, 2013). Learning loss could also be 
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occurred by other situations and circumstances, such as natural disasters or social phenomenon. Examples of natural 
disasters and social phenomenon include heavy rain, floods, tsunamis, teachers’ strikes, ineffective teaching and learning, 
and a formal education interruption caused by social unrest, e.g., revolutions and protests which can lead to students 
being unable to go to school (Harmey & Moss, 2023; Kaffenberger, 2021; Kuhfeld et al., 2020; Zhdanov et al., 2022). Block 
scheduling also limits the opportunity to meet the learning needs of the students due to the students having fewer classes 
per day (Angrist et al., 2021; Glossary of Education Reform, 2013). Moreover, students who are returning after taking 
academic leave or previously dropping out for a long period may display a loss of knowledge or a learning gap. In this 
event, the school may require students to repeat the previous class or enroll in additional classes. This learning loss could 
occur among students in either high-, middle- or low-income countries, so in other words this can be seen as a worldwide 
phenomenon (Angrist et al., 2021; Glossary of Education Reform, 2013).  

Information, Media and Technological Skills 

Information, media, and technological skills are crucial for learners in the 21st century, including information literacy, 
media literacy, and information and communication technology (ICT) literacy (Hazar et al., 2021).  Information, media, 
and technological skills are seen as part of the individuals' digital abilities. ICT literacy, digital literacy, and digital skills 
cover the skills and abilities related to the use of digital technology by individuals (Ilomäki et al., 2011).  Information, 
media, and technological skills were divided into 3 areas based on the concept of the Partnership for 21 st Century Skills 
(P2 1 ), which were: information literacy, media literacy, and ICT literacy skills which were believed to assist students 
with gaining knowledge through reading and the use of media and technology and putting that knowledge into practice 
by writing and further developing their media and technological skills (Kivunja, 2015). Not possessing these information, 
media and technological literacy skills is seen as one of the main causes of learning loss among students (Kivunja, 2015).  

Self-Regulated Learning 

Self-regulated learning among learners is crucial and one of the key variables in being successful when learning (Cleary 
& Kitsantas, 2017; Dent & Koenka, 2016; Trias et al., 2021; Zimmerman & Schunk, 1989). As self-regulated learners know 
their strengths and weaknesses, they become proactive in seeking and accessing information to facilitate their learning 
on their own since they have the confidence, perseverance, strategies, and flair to complete their educational work as 
well as the academic ability (Brenner, 2022; Salmani Nodoushan, 2012). During the COVID-1 9  epidemic situation, 
educational institutions in the country have been greatly affected by the change in learning management models, forcing 
learners to change themselves to be more proactive learners since they had to study more by themselves to understand 
the lessons, set goals for learning, and control their mind and own learning behavior. Self-regulated learning is therefore 
considered an important factor that pushes learners to better support themselves with their learning. Self-regulated 
learning is a behavior based on the concept of the social cognitive learning theory and is made up of the words "self-
regulation" and "learning" (Bandura, 1986). Self-regulation refers to the behavioral control of one's thoughts, feelings, 
and actions with the intention of practicing the process of self-regulation. Self-regulation consists of three sub-processes: 
self-observation, self-judgment, and self-reaction. These subprocesses interact with each other (Bandura, 1986, 1991). 

Self-regulated learning consists of the following key components: cognition or metacognition, motivation, and behavior 
of the learners (Salmani Nodoushan, 2012; Wolters et al., 2003; Zimmerman, 1990). 

Teacher Skills 

Teacher skills are key when designing learning programs to provide quality learning experiences for learners (Moreno 
Rubio, 2009). Instructors or teachers should consider four key teaching perspectives when wanting to improve the skills 
of the students: (a) the subject knowledge taught, (b) the instructional design, (c) student interaction, and (d) course 
management when organizing and preparing for potential situations in the classroom, assignments, examinations, and 
grading (Fink, 2003).  This research aimed to delve more closely into the teacher skills related to online learning 
management, namely learning management skills and information technology and communications skills. Learning 
management skills can be considered as the ability of the teacher to organize learning activities for students, create 
teaching hour plans, plan activities that cover the curriculum content, determine the ways and techniques the content 
can be presented in, adjust the learning activities to suit the situation, know what advice and answers to give to the 
learners, provide the appropriate care to the students, communicate positively, set up appropriate interactions between 
the teachers and learners, and use information technology and communication skills appropriately (Akyürek, 2019; 
Ghavifekr & Rosdy, 2015). However, the application of certain equipment and digital technologies (such as computers, 
tablets, and mobile phones) to increase the learners' learning appropriately depends on the ability and experience of 
teachers (Akyürek, 2019; Ghavifekr & Rosdy, 2015; Moreno Rubio, 2009; Nguyen et al., 2022). 
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Home-Based Parental Involvement 

Parents' participation in promoting home learning directly affected the learners' academic achievement and often pushed 
learners to meet or exceed their parents' expectations (Gonzales-DeHass et al., 2005).  Parents' participation in learning 
promotion can be divided into two forms: school-based parental involvement and home-based parental involvement 
(Zellman & Waterman, 1998). This research examined the learning loss among learners during the COVID-19 pandemic 
during which most schools provided learning through an online model. Therefore, parents' participation was deemed to 
be minimal. Nevertheless, in Asian cultures, parents were found to be more involved in promoting learning at home than 
at school, and they were at times even sat with their children while they studied (Toren & Seginer, 2015).  It was found 
that parents' participation in learning at home had a greater effect on student achievement than participation at school 
(Toren & Seginer, 2015).  Therefore, this study focused on only 3 forms of home-based parental involvement or parents' 
participation in promoting learning at home, namely (1) talking about learning, (2) assisting with homework, and (3) 
ensuring that the student under their supervision is achieving the learning outcomes (DiPietro et al., 2020; Đurišić & 
Bunijevac, 2017; Epstein, 2010; Toren & Seginer, 2015; van Gelder-Horgan, 2016). 

Learning Environment Management 

The learning environment plays an important role when learning as it impacts the morality and ethics of learners both 
directly and indirectly (Begum et al., 2021; S. Li et al., 2023; Nadelson, 2006). Moreover, the development of quality 
learning resources and appropriate learning environments by educational institutions and teachers could boost the 
motivation of the students (Hafızoğlu & Yerdelen, 2019; Hanrahan, 1998; Rusticus et al., 2023). Thus, the learning 
environment management is one of the important aspects that school directors and teachers should focus on as it 
contributes to the provision of a learning environment that is suitable for learners, especially throughout the COVID-1 9 

epidemic situation during which many of the educational institutions' learning was conducted online. As classes went 
online, the online learning environment became another key factor in this study that might have contributed to learning 
loss. A successful learning environment management depends on three factors, namely (a) the physical learning 
environment management, (b) the learning environment context, and (c) the learning environment culture (Bates, 2015). 
This means the learning environment had to be based on Bates (2015) clearly defined elements and learning techniques 
and be consistent with the various and different contexts of the learning environment during the COVID-1 9  epidemic 
situation.  

Social Cognitive Theory 

Learning loss is an issue related to three related theories: behavioral theories, cognitive theories, and social cognitive 
learning (Bandura, 1986).  For this research, the social cognitive theory of Bandura was applied as a theoretical 
conceptual framework as it focuses on the internal shift of a person’s behavior that was not only caused by environmental 
factors, but also internal factors based on reciprocal determinism, such as the person, the person’s behavior, and the 
person’s environment. This was seen as one of the reasons why the learning behavior of learners had changed during the 
COVID-1 9  epidemic situation, and why there was learning loss among the students. Therefore, it is important to realize 
that learning depends on intrapersonal factors, behavioral factors, and environmental factors (Bandura, 1986). The 
research hypothesized model is depicted in Figure 1 below. 
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Figure 1. Research Hypothesized Model 

Methodology 

Population and Sample 

The research sample consisted of students at the lower secondary level, Grade 7-9, who fell under the Office of the Basic 
Education Commission (OBEC), Bangkok Metropolitan Administration (BMA), and under the Provincial Administrative 
Organization (PAO) across the Thai nation during the 2021 academic year between February and March 2022. The 
sample consisted of 6 5 0  lower secondary students and this sample size was established by applying the rules of thumb 
proposed by Hair et al. (2010) who argued that when using linear structural equation modeling, the size of a sample 
should be indicated more than 10-20 times than the appearing parameters in the causal model. The researchers of this 
project used multistage random sampling, consisting of stratified random sampling and simple random sampling 
classification. The following criteria were set to determine the sample size (a) areas which were heavily hit by the spread 
of COVID-19, namely the Bangkok Metropolitan Region and provinces in 4 determined regions, which were located across 
the North, East, West, and South of Thailand), (b) institutions need to be affiliated with the Office of the Basic Education 
Commission and the Local Administrative Organizations and (c) the size of the educational institutions, such as small, 
medium and large ones.  

Data Collection 

 For this research, before the data was collected from the lower secondary students, the researchers studied documents 
and relevant research from the ERIC, ScienceDirect, Scopus, PsycINFO, ThaiJo, and Web of Science databases to define 
the terms of learning loss and to determine the causal variables of learning loss. Then, questions were developed based 
on the definition of the learning loss term, and a questionnaire was prepared for 5 experts to check for content validity 
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and find the Index of the Item Objective Congruence (IOC). The research instrument was a questionnaire which looked 
into the situations in which learning loss occurred and the causes of the learning loss among students at the basic 
education level in the midst of COVID-19 outbreak. The questionnaire consisted of closed-ended questions in the form of 
a checklist for respondents to provide their basic information and a total of 73 questions with a 5-level rating scale of 
which 13 were general information questions, 14 were learning loss questions while 46 questions focused on the factors 
affecting learning loss. Examples of questions were “During the COVID-19 pandemic, I think I have the recession of 
learning in Math”; “I have less attempt and dedication in learning during the COVID-19 pandemic”; “I know the 
information resources to use for doing my assignments”; “I plan and control myself in learning to achieve my goals”; “My 
teachers can use the technology in their teaching fluently”; “My parents ask me about my daily learning activities”; and “I 
arrange my home area for my learning”. The questions were revised according to expert suggestions. Then, the 
questionnaire was tried out with test samples to analyze the quality of the questionnaire using a discrimination power 
research analysis tool through the Item-Total Correlation formula to explain the coefficient of correlation between the 
items and the total. Moreover, the reliability of the questionnaire or the whole questionnaire was also examined using 
Cronbach's Alpha Coefficient formula after which the questionnaire was improved, and the final version was established. 
The Index of the Item Objective Congruence - IOC was determined by selecting questions with an IOC index greater than 
.50. It was found that the IOC index was .80-1.00. The questionnaire was tried out with a research sample of 63 secondary 
school students to examine the quality of discrimination with the correlation coefficient formula by looking at the 
difference between the Item-Total Correlation and reliability of the whole questionnaire using Cronbach's alpha 
coefficient formula. The questionnaire was found to be highly reliable with Cronbach's alpha coefficient at .888 and 
discrimination power index at .332-.826. Then, the questionnaire was used to collect the data from the research samples 
using the following two methods: data collection with paper questionnaires and data collection through online 
questionnaires due to the situation of the COVID-19 outbreak. It was then checked whether all questions had been 
completed and the data was analyzed. 

Data Analysis  

The quantitative data was analyzed utilizing a statistical analysis package, which offered descriptive statistics, such as 
frequency, percentage, mean, and standard deviation, and inferential statistics. Examples of how inferential statistics 
were gained were through an independent samples t-test, one-way analysis of variance (ANOVA), and a post hoc 
comparison. The equal variance was obtained through Bonferroni's formula and the equal variance not assumed was 
obtained using Dunnett T3. The causal model was analyzed utilizing structural equation modeling (SEM) through the 
LISREL program. 

Results  

Demographic Characteristics of Samples 

As mentioned before, 650 students from grades 7-9 were the sample subjects for this study. 52.6% of the students were 
in grade 9. The number of female and male learners was more or less equal (55.1% and 44.9% respectively). Most of them 
lived in the Bangkok Metropolitan Region (3 0 . 6 % ) and studied in schools under the Office of the Basic Education 
Commission (OBEC) (73.2%), in medium, large, and small sized schools (46.9%, 43.1%, and 9.8% successively). Most of 
the parents lived together and were not separated (62.3%), and 80.8% of the learners lived with their parents. Out of the 
parents, 28.5% had completed secondary school, followed by 28.3% who had finished lower secondary education and 
19.1% who possessed a bachelor's degree. Their parents' occupations were self-employed (4 1 . 1 % ), followed by 
trades/businesses and farmers, with 2 5 .2 % and 1 1 .2 %  respectively. 46.5% of the parents had a monthly household 
income of 10,000 – 30,000 baht, while 43.5% earned below 10,000 baht. Most parents played the main role in the learners' 
learning care (86.5%) with 32.3% of them spending more than 4 hours with their children, 26.5% spending 1-2 hours 
with them and 23.5% spending less than 1  hour helping their children study. Most of them had experienced no COVID-
19 infection in their family (91.8 %). More details can be found in Table 1. 
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Table 1. Demographic Data of the Samples (n=650) 

Demographic Characteristics 
Frequency  

(n = 650) 
Percentage 

(%) 
Grade Grade 7 104 16.0 

Grade 8 204 31.4 
Grade 9 342 52.6 

Sex Male 292 44.9 
Female 358 55.1 

Region North 93 14.3 
Northeast 144 22.2 
South 129 19.8 
Central, West, and East 85 13.1 
Bangkok Metropolitan Region 199 30.6 

School’s Affiliation Office of the Basic Education Commission (OBEC) 476 73.2 
Provincial Administrative Organization (PAO) 
and Bangkok Metropolitan Administration (BMA) 

172 26.5 

N/A 2 0.3 
Size of school Small 64 9.8 

Medium 305 46.9 
Large 280 43.1 
N/A 1 0.2 

Family living Living together 405 62.3 
Separated 218 33.5 
Death 24 3.7 
N/A 3 0.5 

Student living Living with parents 525 80.8 
Living with relatives 120 18.5 
Alone or etc. (temple, dormitory) 2 0.3 
N/A 3 0.5 

Parents’ educational level Grade 1-6 119 18.3 
Grade 7-9 184 28.3 
Grade 10-12 185 28.5 
Bachelor degree 124 19.1 
Master degree 25 3.8 
Doctoral degree 12 1.8 
N/A 1 0.2 

Parent’s occupation Farmer 73 11.2 
Government officer / state enterprise employee 49 7.5 
Private company officer 71 10.9 
Trades/businesses 164 25.2 
Self-employed 267 41.1 
Unemployed 25 3.8 
etc. 1 0.2 
N/A 73 11.2 

Family income < 10,000 THB 283 43.5 
10,000 – 30,000 THB 302 46.5 
30,001 – 50,000 THB 42 6.5 
> 50,000 THB 22 3.4 
N/A 1 0.2 

Main role of parenting in 
learning 

Parents 562 86.5 
etc. 86 13.2 
N/A 2 0.3 

Hour of parenting in learning 
per day 

< 1 hour 153 23.5 
1 – 2 hours 172 26.5 
3 – 4 hours 114 17.5 
> 4 hours 210 32.3 
N/A 1 0.2 

COVID-19 infection history in 
household 

None 597 91.8 
Infected 50 7.7 
N/A 3 0.5 
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Comparative Analysis of Mean Differences and Relationship Between Factors Related to Learning Loss 

Overall, the lower secondary students were found to have suffered academic achievement learning loss at the medium 
level (M=2.52-3.01, SD=0.92-1.14) as they were shown to have the highest mean of learning loss for mathematics 
(M=3.01, SD=1.08), and an average desirable learning characteristic learning loss at the medium level (M=2.82, SD=0.84) 
while full score is 5.00.  

The results of a comparative analysis of mean differences of factors related to learning loss of students in grades 7 -9 

classified by school size revealed that the factors influencing learning loss, such as information, media, and technological 
skills, self-regulated learning, the teacher skills, the home-based parental involvement, and the learning environment had 
a different mean depending on the size of the school. The samples in large schools had a significantly higher mean for 
factors, such as information, media, and technological skills, self-regulated learning, the parents' participation in 
promoting and enhancing learning at home, and the learning environment management than the samples in small and 
medium schools with a statistical significance of . 0 5 , and the teacher skills in large schools were also found to be at a 
higher level than those of teachers in medium schools with a statistical significance of . 0 5. Further details are offered in 
Table 2. 

Table 2. Factors Related to Learning Loss Among Students Classified by School Size 

Variables Mean SD Results 
Learning loss 
- Academic achievement learning loss 
1. Thai subject 2.68 0.92 Medium 
2. Mathematics subject 3.01 1.08 Medium 
3. Science and technology subject 2.87 0.97 Medium 
4. Social studies, religion and 
culture subject 

2.74 0.97 Medium 

5. Health and physical education 
subject 

2.59 1.09 Medium 

6. Art subject 2.52 1.04 Medium 
7. Works and Careers subject 2.58 1.00 Medium 
8. Foreign languages subject 2.90 1.14 Medium 
- Desirable learning 
characteristic learning loss 

2.82 0.84 Medium 

Variables n Mean SD 
Sources of 
variance 

SS df MS F 
Comparative 

results 

Information, Media and Technological Skills (IMT) 
1) Small 64 3.196 0.565 Between group 14.248 2 7.124 15.318* L > S, M 
2) Medium 305 3.319 0.697 Within group 300.425 646 0.465    

3) Large 280 3.588 0.689 Total 314.672 648      
Total 649 3.423 0.697 Levene’s test: F = 3.207, df1 = 2, df2 = 646, p = .041 

Self-regulated Learning (SRL) 
1) Small 64 3.231 0.595 Between group 9.349 2 4.674 10.764* L > S, M 
2) Medium 305 3.426 0.651 Within group 280.527 646 0.434    
3) Large 280 3.607 0.681 Total 289.875 648      

Total 649 3.485 0.669 Levene’s test: F = 3.231, df1 = 2, df2 = 646, p = .040 
Teacher Skills (TS) 
1) Small 64 3.533 0.666 Between group 4.407 2 2.204 4.083* L > M 
2) Medium 305 3.578 0.724 Within group 348.628 646 0.540    
3) Large 280 3.735 0.760 Total 353.035 648      

Total 649 3.641 0.738 Levene’s test: F = 1.637, df1 = 2, df2 = 646, p = .195 
Home-based Parental Involvement (HPI) 
1) Small 64 3.254 0.716 Between group 8.137 2 4.068 6.439* L > S, M 
2) Medium 305 3.443 0.784 Within group 408.131 646 0.632    
3) Large 280 3.608 0.823 Total 416.268 648      

Total 649 3.496 0.801 Levene’s test: F = 2.120, df1 = 2, df2 = 646, p = .121 
Learning Environment Management (LE) 
1) Small 64 3.352 0.758 Between group 9.267 2 4.633 9.206* L > S, M 
2) Medium 305 3.435 0.695 Within group 325.120 646 0.503    
3) Large 280 3.657 0.713 Total 334.386 648      

Total 649 3.523 0.718 Levene’s test: F = .305, df1 = 2, df2 = 646, p = .737 

* p < .05 
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The analysis of the relationship between factors in the causal model affecting the learning loss of grade 7 - 9  students 
found that the causal factor had a positive correlation coefficient of between .332 and .820. Learning management skills 
(P_TS) with information and communication technological skills (ICT_TS) were determined to have the highest 
correlation coefficient of . 8 2 0 , while information and communication technological skills (ICT_TS) and homework 
assistance (H_HPI) had the lowest correlation coefficient of . 3 3 2 .  All causal factors had a negative effect on student 
learning loss with correlation coefficients ranging from - . 1 2 6  to - . 3 3 8 .  Desirable learning characteristic learning loss 
(R_LL) had the highest negative correlation with self-regulated learning (C_SRL) with a correlation coefficient of  
- . 3 3 8  and academic achievement learning loss (A_LL) had the lowest negative correlation with homework assistance 
(H_HPI) with a correlation coefficient of - .126.  

After the examination of the basic assumption, the correlation matrix of all variables was not an identity matrix (Bartlett's 
test: 2=7524.302, df=120, p=.000). The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) came out as .923, 
which was greater than .50, indicating that the causal factors affecting the learning loss of grade 7-9 students were 
sufficiently related based on the causal model analysis.  

Causal Model Analysis of Learning Loss 

The analysis results of the causal factor model looking at the factors affecting the learning loss of grade 7-9 students 
revealed that the developed model was consistent with the empirical data ( χ2 446.885, df=34, p= .069, GFI=0.991, 
AGFI=0.964, CFI=0.999, RMSEA=0.024, SRMR=0.014). The learning loss was directly influenced by self-regulated learning, 
followed by information, media, and technological skills and the teacher skills, respectively. All factors had a statistically 
significant influence of .05 with coefficients of -.514, -.313, and -.200, respectively. To clarify, self-regulated learners with 
a high level of information, media, and technological skills, who perceived that their teachers had a high level of skills 
saw themselves as having a low level of learning loss as a result. Teacher skills also indirectly and collectively influenced 
learning loss with a statistical significance of .05, with an indirect influence through self-regulated learning and 
information, media, and technological skills with coefficients of -.298 and -.498 indicating that learners who perceived 
that their teachers had a high level of skills could do so because they had a high level of self-regulated learning and 
information, media and technological skills, which resulted in them believing that they had a low level of learning loss. In 
addition, the learning environment management indirectly influenced learning loss through information, media, and 
technological skills with a statistical significance of .05 with a coefficient of -.134, while home-based parental involvement 
indirectly influenced learning loss through self-regulated learning with a statistical significance of .05 and a coefficient of 
.253. 

When considering the factors affecting the learners' self-regulated learning, it was found that home-based parental 
involvement and teacher skills directly influenced self-regulated learning with a statistical significance of .0 5  with 
coefficients of .493 and .371, respectively. In other words, learners who perceived that their parents offered a high level 
of participation by strongly promoting learning at home and those who perceived that their teachers had a high level of 
skills were able to show self-regulated learning well. As for factors affecting the information, media, and technological 
skills, it was found that the learning environment management and teacher skills directly influenced the information, 
media, and technological skills with a statistical significance of .05  and coefficients of .429  and .342 , respectively. This 
showed that the learners who perceived the learning environment management or the teacher skills to be at a high level 
achieved a high level of information, media, and technological skills.  

According to the study, it was found that the causal factors, including the learning environment management, teacher 
skills, home-based parental involvement, the information, media and technological skills, and self-regulated learning 
could explain the change in learners' perception of learning loss by 38.0%, while teacher skills and home-based parental 
involvement could explain the change in learners' perception of learning loss by 62.3%. Moreover, the learning 
environment management and teacher skills could explain the change in the learners' perception of learning loss by 
50.0%. Further details are shown in Table 3 and Figure 2 below. 
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Table 3. Influence Coefficient of Causal Model of Learning Loss Among Students (n=650) 

Independent variables Dependent variables 
Information, Media 
and Technological 

Skills (IMT) 

Self-regulated 
Learning (SRL) 

Learning loss (LL) 

DE IE TE DE IE TE DE IE TE 
Learning Environment 
Management (LE) 

0.429* 
(8.338) 

- 0.429* 
(8.338) 

- - - -0.045 
(-0.117) 

-0.134* 
(3.118) 

-0.179 
(-0.484) 

Teacher Skills (TS) 0.342* 
(5.327) 

- 0.342* 
(5.327) 

0.371* 
(4.437) 

- 0.371* 
(4.437) 

-0.200* 
(-2.088) 

-0.298* 
(4.352) 

-0.498* 
(-5.954) 

Home-based Parental 
Involvement (HPI) 

- - - 0.493* 
(5.383) 

- 0.493* 
(5.383) 

-0.028 
(1.148) 

0.253* 
(2.846) 

0.225 
(0.636) 

Information, Media and 
Technological Skills (IMT) 

- - - - - - -0.313* 
(-3.337) 

- -0.313* 
(-3.337) 

Self-regulated Learning (SRL) - - - - - - -0.514* 

(-4.139) 
- -0.514* 

(-4.139) 
R2 0.500 0.623 0.380 

χ2=46.885, df=34, p=.069, GFI=0.991, AGFI=0.964, CFI=0.999, RMSEA=0.024, SRMR=0.014, * p < .05 

 

 

χ2=46.885, df=34, p=.069, GFI=0.991, AGFI=0.964, CFI=0.999, RMSEA=0.024, SRMR=0.014, *p<.05 

Figure 2. Causal Model of Learning Loss Among Grade 7-9 Students 
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Discussion  

According to the results of the research of learning loss among lower secondary students, it was found that the students 
had experienced a medium to high level of perceived factors that had contributed to their learning loss, including the 
teacher skills, the learning environment management, and the home-based parental involvement. This shows that in the 
COVID-19 pandemic in the past, students perceived that teachers unsuccessfully making changes to their learning 
management arrangement methods might have affected their learning loss (Alam et al., 2022; Hammerstein et al., 2021; 
Harmey & Moss, 2023). Home-based parental involvement was second most perceived by the students to affect learning 
loss, which indicates that parents or guardians played a significant role in the supporting or promoting of the learners' 
learning management arrangement in the COVID-19 situation (Parker & Alfaro, 2022; Rousoulioti et al., 2022; Tye, 2023). 
However, the learners or students at this age should be at the stage when they start to become more mature and begin 
to develop their self-controlled or self-regulated abilities, leading to a reduced influence of parents in terms of learning, 
especially when they develop into adolescents who are psychologically and emotionally independent from their parents 
and guardians (Alam et al., 2022; Harmey & Moss, 2023). Nonetheless, lower secondary students perceived their self-
regulated learning ability to gain more information, media, and technological skills to be insufficient and unnecessary, 
indicating that students should be encouraged in this area since research studies both in Thailand and abroad found that 
self-regulated learning was one of the key variables affecting academic achievement (Cleary & Kitsantas, 2017; Dent & 
Koenka, 2016; Trias et al., 2021). 

The research results of causal factors affecting learning loss of lower secondary students revealed that the causal model 
highlighting the factors affecting students' learning loss at the lower secondary school level was consistent with empirical 
data. In addition, this was in line with the social cognitive theory of Bandura (1986) stating that a person's behavior was 
caused or changed not only by environmental factors but also by internal factors based on reciprocal determinism, which 
included the person, the person’s behavior, and the environment one found oneself in. The factors that could affect 
learning loss, which this piece of research was particularly focused on, included the level of information, media, and 
technological skills, self-regulated learning, teacher skills, home-based parental involvement, and the learning 
environment management.  

Moreover, as for the causal model or factors affecting the perceived learning loss among lower secondary students, self-
regulated learning was found to have a direct impact on students' perceptions of learning loss. The reason for this is that 
the learners who were able to regulate their learning well had a low level of perception of learning loss. This is in line 
with the research of Cho et al. (2021), Cleary and Kitsantas (2017), Dent and Koenka (2016), Pelikan et al. (2021), and 
Trias et al. (2021) indicating that self-regulated learning was one of the key variables affecting academic achievement.  

 Moreover, the level of information, media and technological skills directly influenced the learners' perceptions of 
learning loss as well. This is in line with DiPietro et al. (2020) and Kasradze and Zarnadze (2021) which identified a total 
and direct association between information, media, and technology skills and learners' learning loss. In this study, the 
influence of information, media, and technological skills on learning loss in lower secondary students was found to be 
different compared to the influence of information, media, and technology skills on primary level students as primary 
level students needed more guidance from teachers and parents to manage their learning so that they can gain and use 
these skills more (Carstens et al., 2021; Kivunja, 2015). Teacher skills also played a vital role in affecting the overall 
perceived learning loss of students at the lower secondary level. This is consistent with DiPietro et al. (2020), Fitzpatrick 
et al. (2022), Ikeda and Yamaguchi (2021), Kaffenberger (2021), Kuhfeld et al. (2020), and Raymond (2021) which 
identified a relationship between teacher skills and the learners' learning loss. Moreover, it was found that parents' 
participation in promoting home learning indirectly influenced learners' perceptions of learning loss. This is partly 
consistent with Núñez et al. (2015) who studied the relationship between the perceived parents' participation with 
homework and its effects on the homework behavior of students, and the academic achievement of primary, lower 
secondary, and upper secondary students. The study found that the perceived parents' participation in homework and 
its influence on the homework behavior of students offered a significant correlation between the parents' participation 
and the learning achievement of primary level students. Furthermore, Boonk et al. (2018) had conducted a literature 
review on the relationship between parents' participation and learning achievement and found that the parents' 
participation was correlated with learners' achievement all ages. This is also in line with Y. Li et al. (2019) which 
conducted a study of the relationship between parents' participation at home, parents' educational expectations, and the 
academic performance of lower secondary students and found that parents' educational expectations, teaching 
homework or tutoring, and homework oversight had the greatest impact on the learners' performance. However, this is 
inconsistent with Farooq and Asim (2020) which conducted a study on the causal relationship between parents' 
participation, self-regulated learning, and the academic achievement of secondary-level students and found that 
parenting had a high impact on academic achievement and self-regulated learning. Moreover, parenting was determined 
to have a significant influence on the learners' attitudes toward self-regulated learning. In this regard, the results of 
Thomas et al. (2019) that studied the relationship between perceived parents' participation, academic achievement, and 
self-regulated learning among adolescent students, highlighted that the perceived parents' participation was correlated 
with self-regulated learning and academic achievement.  
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Conclusion  

The current findings of this research illustrate that the perceived learning loss among middle school students was at a 
medium to high level. The highest mean of perceived factors related to learning loss were attributed to the level of teacher 
skills, followed by the learning environment management, and home-based parental involvement, respectively. The 
causal model of perceived factors influencing the learning loss among lower secondary students revealed that a causal 
model affecting lower secondary students' learning loss was consistent with empirical data (χ2=46.885, df=34, p= .069, 
GFI=0.991, AGFI=0.964, CFI=0.999, RMSEA=0.024, SRMR=0.014). The teacher skills, home-based parental involvement, 
and learning environment had either a direct or indirect effect on the learning loss among middle school students, while 
the information, media, and technological skills and self-regulated learning were found to be the mediator variables 
which affected the learning loss among middle school students.  

Recommendations  

The instructional management for the lower secondary school students to prevent learning loss during a pandemic, the 
school directors and teachers should show more concern and support for developing the teaching skills of teachers, 
encouraging parents' participation in promoting home learning, and providing effective learning environment 
management in both schools and the students’ houses. Moreover, the information, media, and technological skill 
development and self-regulated learning of students should be encouraged to be able enhance the interests, awareness, 
and learning enthusiasm of students to prevent learning loss among the students in any future pandemic. For further 
research, educational researchers should focus on designing and developing effective interventions to enhance learning 
achievement and recover the learning loss of students after the pandemic by applying this research finding as a basis for 
empirical evidence of educational intervention development, especially the self-regulated learning, information, media 
and technological skills, and teacher skills enhancement intervention which were found to have a significant direct 
impact on perceived learning loss among lower secondary school students amid COVID-19 pandemic. 

Limitations  

The researchers acknowledge some limitations on this study including the school affiliation of the sample which included 
only the government school into the study to explore and examine the casual factors of the learning loss among the lower 
secondary school students. It would be interesting in the further research to extend the research sample to the private 
school students to compare or examine the same research question within different school affiliation. 
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