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Abstract

 
The COVID-19 pandemic has forced millions of students to stay indoors and adapt to the new normal, namely distance learning at home, placing online learning in the spotlight. However, students’ motivation for online learning and its effectiveness in skill development during the COVID-19 pandemic has not been widely studied. This study examined the relationship between students’ fear of COVID-19 and students’ social presence in online learning while investigating the parallel mediating role of student psychological motivation and cognitive problem-solving skills related to online learning. The participants were 472 university students in Malaysia and Pakistan. An online data collection technique using Google Forms was employed. Faculty members of the universities were asked to share the survey with their students. Moreover, using a snowball sampling technique, students were requested to share the survey with their friends. SPSS Statistics (Version 21) was employed to do preliminary data analysis, AMOS (Version 21) software was used to conduct confirmatory factor analysis using a maximum likelihood estimation, and Hayes’ PROCESS model was used to examine proposed hypotheses. The results show that only cognitive problem solving mediates the relationship between fear of COVID-19 and students’ social presence in online learning in Malaysian samples. In Pakistan, cognitive problem solving and psychological motivation mediate the relationship between fear of COVID-19 and students’ social presence in online learning. The study found that developing cognitive problem-solving skills and providing psychological motivation could enhance their engagement with online learning.
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Introduction

 
The COVID-19 pandemic has hit the education industry due to the prevailing lockdown measures in some countries. Lockdown and movement restrictions have caused unprecedented challenges for students due to the abrupt transition to online learning. Students have been forced to stay indoors and adapt to online learning. To capture the immediate economic effects of the pandemic, UK universities alone, for example, incurred an estimated cost of £790 million due to the COVID-19 pandemic, and universities resorted to online teaching and learning until the advent of a successful vaccine (Daniel, 2020). The pandemic has increased the importance of online teaching and learning in both developed (Dost et al., 2020) and developing countries (Dashtestani, 2020). This has resulted in a pedagogical shift to increase students’ psychological motivation and cognitive problem-solving skills (CPSS) in order to improve sustainable engagement in online learning (Lee et al., 2019). Students with a higher perceived social presence in an online environment experience a greater degree of learning satisfaction and engagement (Grieve et al., 2016).

 
 The pandemic has had a significant effect on students’ lives. Public health measures such as social distancing, movement restrictions, and lockdown are necessary to minimize the spread of COVID-19. These measures have put students under psychological distress (Hasan & Bao, 2020), and some are experiencing fear of COVID-19, depression, anxiety, and stress (Kassim et al., 2021). Apart from the devastating health consequences, the pandemic affects students’ physical and mental well-being (Zolotov et al., 2020).

 
Fear of COVID has been reported in different countries. An Iranian study on 717 Iranians measured their fear at 3.9 on a scale of 5 (Chang et al., 2020). A Bangladeshi study on 8,550 individuals reported similar results, measuring their fear at 3.1 out of 5 (Sakib et al., 2020). The findings have revealed that the fear of COVID-19 differs in terms of its intensity and scale across countries. One study argued that cultural differences (Pramukti et al., 2020) could be playing a significant role in students’ perceptions of fear of COVID-19.

 
Although rigorous research has been done on the online environment for teaching and learning, how fear of COVID-19 influences students’ online learning is a research gap at almost all education levels (Al-Maroof et al., 2020), but especially at higher education. Our research addressed two questions: 

 	 What effect does students’ perceived fear of COVID-19 on students’ social presence in online learning? 

	 How do psychological motivation and cognitive problem-solving skills mediate the relationship between fear of COVID-19 and students’ social presence in online learning?



To investigate this assumption, we selected two countries of Asia (Malaysia and Pakistan) having similar experiences during the pandemic to see how students experience fear of COVID-19 and how it has affected their social presence in online learning. Moreover, we examined how their psychological motivation related to online learning and the CPSS they developed during online learning mediated between their fear of COVID-19 and their social presence in online learning.

 
Theoretical Background

 
This study is based on constructivists’ theory, emphasizing that knowledge is constructed based on learners’ interpretations of experiences in the world (Jonassen & Rohrer-Murphy, 1999). It suggests that learning is an active process and that all knowledge is unique to each individual focused on knowledge construction, critical thinking, and problem-solving. The community of inquiry (COI) framework is structuring the process of learning in an online environment. It elaborates on the essential elements of a successful online learning experience in higher education. The cognitive presence outlines the process of learning. Teaching covers the design of the course and guidance, and it also influences the social presence learning experience (Stenbom, 2018). It is observed that CPSS learned online give students opportunities to solve real-life problems, whereas psychological motivation determines the satisfaction level of students’ online learning. The social constructivism approach argues that all learning results from social interaction. Thus, a students’ social presence during online learning helps them learn as they collaborate with peers under their teachers’ instructions (Stenbom, 2018). This approach towards learning refines their ability to solve problems (Amin & Mariani, 2017), organize information, and make decisions (McWhirter & Shealy, 2020). These skills are significant in higher education, and applicable to becoming a successful professional (Songkram et al., 2015). 


Literature Review

 
Online Learning and Fear of COVID-19

 
Fear of COVID-19 has become a threat to physical and mental health for human beings worldwide (Huang et al., 2020). It has extended or caused several other fears, e.g., loss of life, career, education, and fear of adopting technologies for online learning (Al-Maroof et al., 2020). The pandemic situation has forced educational institutes to abruptly switch from traditional on-campus to online modes of teaching and learning, and this has instigated fears among students as the unavailability of resources was one of the critical factors, especially for those who had no experience using these resources for online learning (Al-Maroof et al., 2020). The intensity of this fear can be estimated by the reports on student suicide in different countries (Mamun & Griffiths, 2020). Such reports demonstrated several fears associated with the situation that made it difficult for students to cope. However, these reports also encouraged us to determine the impact of fear of COVID-19 on students’ social presence and examine how it influences the quality of virtual interactions and outcomes (Bickle et al., 2019).

 
Social Presence and Online Learning

 
 Social presence is an essential component of students’ satisfaction with online learning (Shea et al., 2001). It is described as “the degree to which a person is perceived to be a ‘real person’ in his/her technologically mediated communication or virtual environments” (p. 383), and the level of social presence influences the quality of virtual interactions and outcomes (Bickle et al., 2019). This aspect is considered a prominent indicator of students’ motivation since, when they are engaged with instructors and peers, their responses are being valued, their queries are being addressed, and they feel more engaged and motivated (Woods & Baker, 2004).

 
The prevailing situation has increased the importance of quality education and created a debate among academics about how to improve the quality of online education to improve the efficiency of students’ learning, as well as their motivation and satisfaction in a situation like COVID-19. The researchers have considered social presence to be an emotional aspect of students’ motivation (Stodel et al., 2006) and satisfaction (Shapiro et al., 2017), generally expressed in classroom discussions.

 
 The COVID-19 pandemic has caused several challenges for online education, put a question mark on the online technological resources, and made effective online learning an uphill task. Limited research is available on how fear of pandemics like COVID-19 influences students’ social presence in online learning. The study becomes particularly important in a situation of extreme fear of COVID-19 when stress, anxiety, and phobias become more intense because of decreased social interaction due to protocols such as social distancing, lack of emotional support, and physical isolation, and further cast adverse psychological effects on students (Elmer et al., 2020). This research gap becomes more critical to explore when we see it in the context of the constructivist point of view that students first construct knowledge by interacting with peers and then adopt the knowledge (Romero et al., 2014). The following hypothesis was developed to address the first research question.


	 H1: Students’ fear of COVID-19 is positively related to students’ social presence in online learning




Students’ Cognitive Problem-Solving Skills

 
In cognitive psychology, the term problem-solving refers to the mental process that people go through to discover, analyze, and solve problems. It is argued (Noordegraaf-Eelens et al., 2019) that it is the mission of all educational institutions, no matter what level, to impart knowledge and develop cognitive problem-solving skills. Preparing learners with CPSS has become one of the components of quality teaching and the quality of any school depends on how well it has developed cognitive problem-solving skills in its learners (Borghans et al., 2015).

 
 Cognitive problem-solving skills are also imperative to success in a career (Romero et al., 2014). CPSS assists learners in making independent decisions and solving problems (Zoller & Pushkin, 2007). They allow individuals to adapt to new situations and solve new problems by applying their knowledge (Masalimova et al., 2019). Therefore, it has become imperative for educational institutions, especially those of higher education, to prepare students to face contemporary situations, regulate their emotions, and demonstrate self-determination. This paper argues that students’ CPSS will better equip them to handle transitions and life changes, and perform smoothly with resilience.

 
Several research studies on the significance of CPSS, but how it mediates between an extreme and new situation, such as the COVID-19 pandemic and students’ social presence in online learning, is unknown. During the fearful situation of the pandemic, students have coped with COVID-19-related stress differently. Some students have adjusted or coped with the stressors well and demonstrated effective social presence in online learning, while others have been fearful and exhibited ineffective social presence. Seeing this gap in research, the following hypothesis was developed to address the second research question.


	 H2: Cognitive problem-solving skills mediate the relationship between fear of COVID-19 and students’ social presence in online learning.




Students’ Psychological Motivation and Online Learning

 
Psychological motivation in online learning is one of the core components of academic engagement and encourages students to achieve some goals (Oudeyer et al., 2016). The education sector is considered a driving force that leads students to learn (Martin, 2008) and achieve academic targets (Liu et al., 2012). A large body of research is available on traditional learning environments (Bekele, 2010), and there is evidence that the transition from traditional to remote learning during the COVID-19 pandemic was successful (Basilaia & Kvavadze, 2020). However, minimal literature is available on the quality and effectiveness of online learning, improving student learning outcomes (Baber, 2021), and no research is available on how fear of the pandemic affects students’ motivation in online learning.

 
Anxieties and stress are also explored as challenges for effective online learning (Adedoyin & Soykan, 2020; Mubarak et al., 2020), but how this inner force mediates between the extreme fear of a pandemic and students’ social presence at the higher education level presents a gap in the research. Therefore, to address the research gap and second research question, the following hypothesis was developed.


	 H3: Psychological motivation mediates the relationship between fear of COVID-19 and students’ social presence in online learning.




The theoretical framework is shown in Figure 1.

 
 Figure 1 

 
Theoretical Framework 
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Methodology

 
Sample

 
A quantitative descriptive correlational research design was applied in this study. The data were collected online using Google Forms in both countries because students were physically unavailable on campus. The authors contacted faculty members of their universities and asked them to share the survey with their students. Moreover, a snowball sampling technique was used; students were requested to share the survey with their friends. The sample consisted of 214 student responses from Malaysia’s universities and 258 student responses from Pakistan’s universities. In Malaysia, the majority of participants were undergraduate and second-year female students (158 female, 73.8%) with a mean age of 22.82 (SD = 8.91), while in Pakistan, the majority were master’s and second-year male students (130 male, 50.4%) with a mean age of 24.47 (SD = 5.24). Students were informed of the purpose of the study, and their participation was entirely voluntary. They were assured that responses were used for academic research purposes. Students were asked to complete the online survey via Google Forms.

 
Measures

 
The study used established scales, written in English, in both studies. The measures are defined below and all items in the survey are shown in Appendix 1.

 
Students’ social presence in online learning (SPOL) was measured using 14 items developed by Strong (2012). This variable measures students’ comfort level in online course discussions. A sample item is: “computer-mediated communication is an excellent medium for social interaction.” Responses ranged from 1 (never) to 5 (often).

 
Psychological motivation (PM) was measured using six items from a scale developed by Lee et al. (2019). This variable measures student interest in online classes. A sample item is: “online classes are very useful to me,” measured, again, on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

 
Cognitive problem-solving skills (CPSS) were measured using five items (Lee et al., 2019). This variable measures a student’s current level of skills developed during online learning. The sample item of CPSS is: “I can deeply analyze thoughts, experiences, and theories about the knowledge I have learned in my online classes.” The data was again collected using a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree).

 
Fear of COVID-19 (FCoV) was measured by seven items (Ahorsu et al., 2020). A sample item of this scale is: “I am most afraid of COVID-19.” The responses were collected on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).


Results

 
Table 1 shows that 63% of the Malaysian and 51% of the Pakistani students were fearful about COVID-19. In general, it may be said that the participants in both countries have been strongly affected by the pandemic.

 
 Table 1 

 
Analysis of Fear of COVID-19 Experienced by University Students of Pakistan and Malaysia 

   	Item
 	Pakistan (%)
 	Malaysia (%)
 

  	I am most afraid of COVID-19.
 	51.2
 	63.1
 

  	It makes me uncomfortable to think about COVID-19.
 	55.7
 	44.9
 

  	My hands become clammy when I think about COVID-19.
 	29.2
 	15.4
 

  	I am afraid of losing my life because of COVID-19.
 	38.3
 	48.6
 

  	 When watching news and stories about COVID-19 on social media, I become nervous or anxious.
 	61.5
 	33.1
 

  	I cannot sleep because I am worried about getting COVID-19.
 	21.1
 	6.1
 

  	My heart races or palpitates when I think about getting COVID-19.
 	31.8
 	16.3
 

 


 Note. N = 214 Malaysia; N = 258 Pakistan.

 
In fact, participants showed, in general, above average fear of COVID-19. For instance, as reported in Table 1 55.7% Pakistani and 44.9% Malaysian students felt uncomfortable thinking about the virus. When considering the impact of the virus, 38.3% of Pakistan’s and 48.6% of Malaysian students felt COVID-19 was life-threatening. When comparing the two groups overall, students in Malaysia showed a greater level of fear of COVID-19 (63.1%), and Pakistani students were more fearful when watching COVID-19-related news on social media (61.5%). The possible reasons students were fearful could be related to their less privileged socioeconomic backgrounds, the threat of family income loss, being located in a COVID-19 red zone, limited access to digital resources, and the high cost of Internet connectivity.


Study 1: Malaysia

 
Descriptive Statistics and Correlation

 
Table 2 presents the reliability, mean, and standard deviation for each study variable. The results of bivariate correlations show that FCoV was not correlated with mediator PM (r = 0.10, p > 0.01), but positively correlated with CPSS (r = 0.18, p < 0.01). Moreover, it was not correlated with the SPOL (r = 0.03, p > 0.01). PM is positively and significantly associated with CPSS (r = 0.75, p < 0.01) and SPOL (r = 0.24, p < 0.01). Moreover, CPSS was significantly correlated with SPOL (r = 0.30, p < 0.01). Furthermore, SPOL had no significant relationship with the control variables age and gender.

 
 Table 2 

 
Cronbach’s Alpha, Means, Standard Deviations, and Correlations for the Study Variables 

   	Variable
 	Cronbach’s α
 	M 
 	SD 
 	1
 	2
 	3
 	4
 	5
 	6
 

  	1. Gendera
 	—
 	—
 	—
 	—
 	 
 	 
 	 
 	 
 	 
 

  	2. Age
 	—
 	22.82
 	8.91
 	-0.07
 	—
 	 
 	 
 	 
 	 
 

  	3. FCoV
 	0.89
 	2.73
 	0.88
 	0.13
 	-0.08
 	—
 	 
 	 
 	 
 

  	4. PM
 	0.94
 	2.90
 	0.97
 	0.01
 	0.01
 	0.10
 	—
 	 
 	 
 

  	5. CPSS
 	0.91
 	3.21
 	0.79
 	0.07
 	-0.06
 	0.18**
 	0.75**
 	—
 	 
 

  	6. SPOL
 	0.83
 	3.47
 	0.81
 	0.09
 	-0.12
 	0.03
 	0.24**
 	0.30**
 	—
 

 


Note. N = 214. aGender coded 1 = men, 2 = women; FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning. *p < .05. **p < .01.

 
Convergent Validity and Discriminant Validity

 
 Table 3 shows that the theoretically proposed measurement model (four-factor) has plausibly good fit indices as compared to alternative models. All these indices meet the satisfactory limit (Hu & Bentler, 1999).

 
 Table 3 

 
CFA-Model Fit Indices for Study Variables 

   	 Measurement Model
 	χ2
 	df 
 	χ2/df 
 	CFI
 	NFI
 	GFI
 	TLI
 	RMSEA
 

  	 Four-factor model (hypothesized model: FCoV, PM, CPSS, & SPOL) 
 	331.26
 	220
 	1.51
 	0.97
 	0.91
 	0.89
 	0.96
 	0.05
 

  	Three-factor model (PM, CPSS combined FCoV & SPOL)
 	930.16
 	223
 	4.17
 	0.80
 	0.74
 	0.65
 	0.76
 	0.12
 

  	 Two-factor model (combined PM & CPSS, combined FCoV & SPOL)
 	1094.25
 	225
 	4.86
 	0.74
 	0.70
 	0.62
 	0.71
 	0.14
 

  	 One-factor model (combined FCoV, PM, CPSS, & SPOL)
 	1490.70
 	226
 	6.60
 	0.62
 	0.59
 	0.54
 	0.58
 	0.16
 




Note. CFI = comparative fit index; NFI = normed fit index; GFI = goodness of fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of approximation; FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL= social presence in online learning.


 Table 4 presents statistics related to reliability and validity. Factor loadings are all greater than 0.5, average variance extracted (AVE) of all constructs is greater than 0.50, and composite reliability (CR) is greater than 0.70 for all constructs. In addition, the AVE of each construct is greater than its matching squared correlation coefficient between pairwise latent variables and not equal to 1. Thus, the results fulfill the criteria of composite reliability, as well as convergent and discriminant validity for the measurement model (Fornell & Larcker, 1981).

 
 Table 4 

 
Overall Reliability and Validity of the Constructs 

   	Variable
 	CR
 	AVE
 	MSV
 	MaxR(H)
 	1
 	2
 	3
 	4
 

  	1. CPSS
 	0.90
 	0.69
 	0.62
 	0.90
 	 0.83 
 	 
 	 
 	 
 

  	2. FCoV
 	0.88
 	0.55
 	0.04
 	0.89
 	0.20
 	 0.74 
 	 
 	 
 

  	3. SPOL
 	0.89
 	0.54
 	0.10
 	0.90
 	0.32
 	0.05
 	 0.74 
 	 
 

  	4. PM
 	0.94
 	0.73
 	0.62
 	0.94
 	0.79
 	0.08
 	0.27
 	 0.86 
 

 


Note. The squared root estimate of AVE are in bold; CR = composite reliability; AVE = average variance extracted; MSV = maximum shared variance; MaxR(H) = maximum reliability; FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning.

 
Hypotheses Testing

 
 The SPSS PROCESS macro model 4 was used for hypothesis testing (Hayes & Preacher, 2013). As shown in Table 5, results of FCoV were positively and significantly related to CPSS (β = 0.17, t = 2.77, p = 0.00) and not related to PM (β = 0.11, t = 1.46, p = 0.15). The CPSS was positively related to the SPOL (β = 0.27, t = 2.76, p = 0.01) when controlling for FCoV, whereas PM had no association with SPOL (β = -0.04, t = 0.45, p = 0.65). The results of FCoV were not related to students’ SPOL (β = 0.02, t = 0.44, p = 0.67), rejecting H1.

 
 Table 5 

 
Regression Results for Parallel Mediation in Malaysia 

   	Variable
 	β 
 	SE 
 	t 
 	p 
 

  	Direct and total effects
 

  	Step 1
 

  	SPOL regressed on FCoV
 	0.02
 	0.06
 	0.44
 	0.67
 

  	Step 2
 

  	CPSS regressed on FCoV
 	0.17
 	0.06
 	2.77
 	0.00
 

  	PM regressed on FCoV
 	0.11
 	0.08
 	1.46
 	0.15
 

  	Step 3
 

  	 SPOL regressed on CPSS (after controlling for FCoV)
 	0.27
 	0.10
 	2.76
 	0.01
 

  	 SPOL regressed on PM (after controlling for FCoV)
 	0.04
 	0.08
 	0.45
 	0.65
 

  	Step 4
 

  	 SPOL regressed on FCoV (after controlling for CPSS and PM)
 	-0.02
 	0.06
 	-0.36
 	0.72
 

  	Bootstrap results for the indirect effect
 	Value
 	SE 
 	95% CI
 

  	LL 
 	UL 
 

  	 The indirect effect of FCoV on SPOL via CPSS
 	0.04
 	0.03
 	0.01
 	0.12
 

  	 The indirect effect of FCoV on SPOL via PM
 	0.00
 	0.12
 	-0.11
 	0.43
 

 


Note. FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning; CI = confidence interval.

 
The results indicate that only CPSS fully mediated the relationship between FCoV and students’ SPOL (H3). As a result, H2 was accepted. In contrast, the results indicate that PM did not mediate the relationship between FCoV and students’ SPOL. As a result, H3 was rejected.


Study 2: Pakistan

 
Descriptive Statistics and Correlation

 
Table 6 presents the reliability, mean, and standard deviation for each study variable. The results of bivariate correlations show that FCoV was positively correlated with mediators PM (r = 0.18, p < 0.01) and CPSS (r = 0.21, p < 0.01). PM is positively and significantly associated with CPSS (r = 0.69, p < 0.01) and students’ SPOL (r = 0.54, p < 0.01). Moreover, CPSS is significantly correlated with the dependent variable, students’ SPOL (r = 0.59, p < 0.01). Furthermore, SPOL has no significant relationship with the control variable age but has a positive and significant relationship with gender (r = 0.26, p < 0.01).

 
 Table 6 

 
Cronbach’s Alpha, Means, Standard Deviations, and Correlations for the Study Variables 

   	Variable
 	Cronbach’s α
 	M 
 	SD 
 	1
 	2
 	3
 	4
 	5
 	6
 

  	1. Gendera
 	—
 	—
 	—
 	—
 	 
 	 
 	 
 	 
 	 
 

  	2. Age
 	—
 	24.47
 	5.24
 	-0.10
 	—
 	 
 	 
 	 
 	 
 

  	3. FCoV
 	0.90
 	2.95
 	0.99
 	0.18**
 	-0.01
 	—
 	 
 	 
 	 
 

  	4. PM
 	0.93
 	2.46
 	0.84
 	0.07
 	0.28**
 	0.18**
 	—
 	 
 	 
 

  	5. CPSS
 	0.88
 	3.37
 	0.80
 	0.12
 	0.27**
 	0.21**
 	0.69**
 	—
 	 
 

  	6. SPOL
 	0.85
 	3.49
 	0.96
 	0.05
 	0.26**
 	0.18**
 	0.54**
 	0.59**
 	—
 

 


Note. N = 258. aGender coded 1 = men, 2 = women. FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning.
*p < .05. **p < 0.01.

 
Convergent Validity and Discriminant Validity

 
Table 7 shows that the theoretically built measurement model (four-factor model) established a noticeably better representation of our data, with good fit indices compared to alternative models. It meets the criteria successfully (Hu & Bentler, 1999).

 
 Table 7 

 
CFA-Model Fit Indices for Study Variables 

   	 Measurement Model
 	χ2
 	df 
 	χ2/df 
 	CFI
 	NFI
 	GFI
 	TLI
 	RMSEA
 

  	 Four-factor model (hypothesized model: FCoV, PM, CPSS, & SPOL)
 	336.69
 	180
 	1.87
 	0.95
 	0.90
 	0.89
 	0.95
 	0.06
 

  	 Three-factor model (PM, CPSS, combined FCoV & SPOL)
 	645.65
 	183
 	3.53
 	0.86
 	0.81
 	0.80
 	0.84
 	0.10
 

  	 Two-factor model (combined FCoV, SPOL & combined PM, & CPSS)
 	860.27
 	185
 	4.65
 	0.80
 	0.75
 	0.73
 	0.76
 	0.12
 

  	 One-factor model (combined FCoV, SPOL, PM, & CPSS)
 	1308.04
 	186
 	7.03
 	0.66
 	0.62
 	0.61
 	0.61
 	0.15
 

 


Note : CFI = comparative fit index; NFI = normed fit index; GFI = goodness of fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of approximation; FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning.


 In Table 8, the convergent validity is shown: factor loadings are all greater than or equal to 0.5, average variance extracted (AVE) of all constructs is also greater than 0.50, and composite reliability (CR) is greater than 0.70 for all constructs. In addition, the AVE of each construct is greater than its matching squared correlation coefficient between pairwise latent variables and not equal to 1. Thus, the results fulfill the criteria of composite reliability, as well as convergent and discriminant validity for the measurement model (Fornell & Larcker, 1981).

 
 Table 8 

 
Overall Reliability and Validity of the Constructs 

   	Variable
 	CR
 	AVE
 	MSV
 	MaxR(H)
 	1
 	2
 	3
 	4
 

  	1. CPSS
 	0.93
 	0.69
 	0.57
 	0.93
 	 0.83 
 	 
 	 
 	 
 

  	2. FCoV
 	0.80
 	0.51
 	0.43
 	0.95
 	0.61
 	 0.71 
 	 
 	 
 

  	3. SPOL
 	0.89
 	0.57
 	0.05
 	0.96
 	0.20
 	0.20
 	 0.75 
 	 
 

  	4. PM
 	0.88
 	0.60
 	0.57
 	0.97
 	0.75
 	0.66
 	0.23
 	 0.77 
 

 



Note. The square root of AVE is shown in bold. CR = composite reliability; AVE = average variance extracted; MSV = maximum shared variance; MaxR(H) = maximum reliability; FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning.

 
Hypotheses Testing


The SPSS PROCESS macro model 4 was used for hypothesis testing (Hayes & Preacher, 2013). As shown in Table 9, results revealed that FCoV was positively and significantly related to CPSS (β = 0.17, t = 3.40, p = 0.00) and PM (β = 0.15, t = 2.93, p = 0.00). The CPSS (β = 0.49, t = 5.94, p = 0.00) and PM (β = 0.29, t = 3.72, p = 0.00) were positively and significantly related to students’ SPOL.

 
The FCoV was positively and significantly associated with students’ SPOL. The direct effect of COVID-19 on SPOL was insignificant after controlling for CPSS and PM. A bias-corrected bootstrapped test with 5,000 was also run.

 
 Table 9 

 
Regression Results for Parallel Mediation in Pakistan 

   	Variable
 	β 
 	SE 
 	t 
 	p 
 

  	Direct and total effects
 

  	Step 1
 

  	SPOL regressed on FCoV
 	0.17
 	0.06
 	2.86
 	0.00
 

  	Step 2
 

  	CPSS regressed on FCoV
 	0.17
 	0.05
 	3.40
 	0.00
 

  	PM regressed on FCoV
 	0.15
 	0.05
 	2.93
 	0.00
 

  	Step 3
 

  	 SPOL regressed on CPSS (after controlling for FCoV)
 	0.49
 	0.08
 	5.94
 	0.00
 

  	 SPOL regressed on PM (after controlling for FCoV)
 	0.29
 	0.08
 	3.72
 	0.00
 

  	Step 4
 

  	 SPOL regressed on FCoV (after controlling for CPSS and PM)
 	0.04
 	0.05
 	0.91
 	0.36
 

  	Bootstrap results for the indirect effect
 	Value
 	SE 
 	95% CI
 

  	LL 
 	UL 
 

  	The indirect effect of FCoV on SPOL via CPSS
 	0.08
 	0.03
 	0.03
 	0.15
 

  	 The indirect effect of FCoV on SPOL via PM
 	0.04
 	0.02
 	0.01
 	0.10
 

 


Note. FCoV = fear of COVID-19; PM = psychological motivation; CPSS = cognitive problem-solving skills; SPOL = social presence in online learning.

 
The results confirmed mediation of CPSS 90% CI [0.03, 0.15] and PM [0.01, 0.10] because it did not report zero among the lower and upper limits. Moreover, CPSS and PM fully mediated the relationship between FCoV and SPOL.


Discussion

 
The COVID-19 pandemic has led to negative emotions, such as fear, and the transition to online learning has caused challenges such as lower levels of academic engagement and social interaction, negatively affecting the psychological state of students (Al-Maroof et al., 2020). This study aimed to investigate the impact of Malaysian and Pakistani students’ fear of COVID-19 on SPOL while examining the mediating role of CPSS and PM related to online learning. Fear of COVID-19 is important to study while studying online learning.

 
As the fear of COVID-19 is a new area of research (Ahorsu et al., 2020; Kassim et al., 2021; Perz et al., 2020), we cannot contrast or corroborate the findings directly with study variables, but we can approximate the findings with existing literature. These findings are consistent with existing literature because the fear of COVID-19 has been associated with the students’ well-being (Hasan & Bao, 2020; Kassim et al., 2021).

 
In study 1 (Malaysia), H1 was not significant, and the results demonstrate that Malaysian students have more resilience than is often assumed (Lee et al., 2021), and that the robust IT infrastructure in Malaysian universities is helping them overcome barriers in online learning (Dhawan, 2020). In study 2 (Pakistan), H1 was significant and it is aligned with a qualitative study conducted in Indonesia that showed students started to get bored with online learning during COVID-19 (Irawan et al., 2020), and that a lack of robust IT infrastructure could be a problem, too (Dhawan, 2020). The H2 was accepted in both studies 1 and 2, and results suggest that cognitive problem-solving skills equip students with the skills to translate their acquired knowledge to solve their routine life problems (Bayrak & Bayram, 2011).

 
Similarly, Bayrak and Bayram (2011) found that cognitive problem-solving skills refine students’ abilities to make effective decisions, resolve conflicts, and organize information. Online learning assists with the development of cognitive problem-solving skills and students rationalize their knowledge to solve academic problems, which eventually improves students’ presence in online learning. H3 was insignificant in study 1, whereas it was accepted in study 2. Study 2 results validate the existing findings as students who acquire the knowledge to reflect on their learning are motivated when they have quality interaction with instructors and peers as this increases their satisfaction when facing a real-life problem (Hostetter & Busch, 2006).

 
Implications

 
The findings of this study do not provide generalizations about remote learning in either Pakistan and Malaysia, but are significant because they provide a deeper understanding of the state of student motivation and coping mechanisms during a pandemic. This study provides a guideline for universities in Malaysia and Pakistan to effectively engage and ensure students’ social presence in an online learning environment when facing an uncertain situation such as a pandemic. The study’s results emphasize that students’ online learning success and active learning are highly dependent on motivation and cognitive skills. Hence, it is recommended to have a robust IT infrastructure and create a well thought out IT-integrated curriculum to develop students’ cognitive problem-solving skills and improve psychological motivation.


Conclusion

 
 The COVID-19 pandemic forced educational institutions to launch a paradigmatic shift in teaching and learning. This study aimed to examine the relationship between COVID-19 fear, students’ CPSS, motivation, and students’ social presence in online learning in two countries of Asia: Malaysia and Pakistan. The study’s findings are significant because they illustrate the psychological impact of the COVID-19 pandemic on students’ online learning. The findings highlighted that CPSS is the stimulus behind Malaysian students’ interest in online learning. For Pakistani students, psychological motivation and cognitive problem-solving skills positively affect students’ manifestation of online learning during the pandemic at the higher education level of learning.

 
In future studies, it would be interesting to extend this work and explore larger samples after the post-COVID-19 era. It would be relevant to investigate students’ motivation and coping mechanisms among culturally diverse learners. Online learning has become an important part of the higher education system in many countries and future scholars can carry out research on students’ social presence in online learning from the perspective of their engagement.
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