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Student engagement in online learning during COVID-19 

G S Prakashaa,1, Pramod Kumar MPMa, R Srilakshmia 
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Abstract 
Online teaching and learning have become the novel norm amidst COVID-19 pandemic crisis across the world. The 
educational institutions across the world have switched to online mode of instruction to continue to provide education. 
Thus, research on effectiveness of online teaching and factors affecting the student’s engagement in a virtual classroom 
has gained importance. Students during pandemic are learning at home and lack motivation and confidence in their 
academic life. The present study aimed to analyze the student engagement and the factors that affect the student 
engagement in online learning environment. The study employed a quantitative research design to collect data from 600 
students attending online classes in schools and colleges of Bangalore, India. The study found that there is a positive 
correlation between students’ intrinsic motivation and student engagement. Student engagement increases as the academic 
pressure or tension decreases. The core findings of the study showed that interest towards learning, perceived competence, 
and perceived choice of students determines student engagement in online classroom. Almost 33.7 % variance in student 
engagement is because of students’ intrinsic motivation. Future researchers may explore external factors affecting student 
engagement. Student engagement is significant for meaningful learning in online learning environment.  
 

KEYWORDS: Intrinsic Motivation, COVID-19, Online Learning, Student Engagement, Virtual Classroom. 

 

1. Introduction 

Covid-19 brought changes in teaching and learning. 
Technology integrated learning has been the norm of 
21st century learners. Teachers teaching in virtual 
classrooms are striving hard to create newer strategies to 
enhance the teaching-learning experiences and 
interactions in the virtual classrooms for effective 
student engagement (West & Jones, 2007). Many newer 
virtual platforms have attempted to enhance peer 
interaction and there is a need for seamless synchronous 
and asynchronous activities to motivate students online 
(Rajalingam et al., 2021). Students amid pandemic 
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started to prefer a mixed mode of instruction that 
includes Face to face and Remote learning. Flexibility 
provided by online classroom gives a sense of freedom 
to learners than offline classes. Students can take breaks 
in between and can have their own study pattern in 
virtual classroom mode (Ananga & Biney, 2017). Many 
students have welcomed this move as it provides more 
autonomy to their learning. Triyason et. al. (2020) 
reports that hybrid teaching is the way forward in the 
new normal. Student engagement differs in online mode 
of instruction and several factors affect it (Dwivedi et 
al., 2019). Thus, present study attempts to study 
correlates of student course engagement in covid-19 
times.  

2. Background of the study 

Outbreak of pandemic has led schools and universities 
to teach online in a virtual classroom set up. Digital 
technology could set up virtual classroom with flexible 
and accessible medium for a majority of learners (Cain, 
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2015). Platforms like WebEx, Google meet, Zoom, and 
Skype turned into an educational platform across the 
globe. Student engagement in an online platform is vital 
for learning and retention. In a face-to-face interaction, 
engaging student is possible in many ways like asking 
questions and holding discussions while in online mode 
achieving student engagement is difficult, as the 
instructor cannot understand the body language and 
mood of students easily. The relatedness to peers, 
course, teachers, learning-tasks, and motivation plays a 
major role in learning engagement of the students in 
virtual set up. 
Motivation refers to the drive that a person has for 
completing any given work or task (Rybnicek et al., 
2019). Intrinsic motivation refers to the engagement we 
have in any task that is because we personally like the 
task and feel rewarding and it fulfils our belief or 
expectations (Ryan & Deci, 2000). The way we do a task 
depends on intrinsic and extrinsic motivation. Eccles 
and Wang believed that, students who have high-value 
principles and those who spend more time and effort to 
learn would complete the task with more involvement 
(Eccles & Wang, 2012). Lawson (2017) proposed that 
behavioural engagement shows close relationship with 
internal motivational processes such as intrinsic 
motivation and self-efficacy.  
Dixson (2010) revealed that, higher student engagement 
is possible through higher student-instructor interaction 
and student-student interaction. The classroom 
engagement inventory (CEI) measures engagement in 
three dimensions affective, behavioural, and cognitive 
(Wang et al., 2014). The study conducted by Azrin et. al. 
(2017) aimed at modifying the student-course 
engagement questionnaire (SCEQ) for use in various 
educational settings that include online courses. The 
modified questionnaire showed a high reliability. 
Intrinsic-motivation-inventory (IMI) originally 
developed by Ryan and Deci had multiple factors with 
specific items for each factor. Researcher considered 
those factors as a measure of intrinsic motivation as per 
the norms of the instrument (Ryan & Deci, 1985; 2000, 
Reynolds, 2006).  
Qualitative case study by Saeed and Zyngier (2012) 
revealed that intrinsic motivation assisted authentic 
student engagement in learning. Students with intrinsic 
motivation engaged genuinely in their learning 
(Schlechty, 2002). Shroff and Vogel (2009) examined 
the impact of intrinsic motivation in technology-based-
learning. Student’s interest and perceived choice are the 
main factors in determining the intrinsic motivation. 
Raes et. al. (2020) found that, student engagement in an 
online virtual environment is highly related to the 
intrinsic motivation of the student and relatedness 
towards the course.  
India being a developing country lacks digital 
infrastructure in their schools and colleges. Now with 
sudden shift from face-to-face teaching to online 
teaching would educational institutes engage online 
teaching meaningfully? Therefore, the present study 

attempts to find out the relationship between intrinsic 
motivation and learning engagement of students in a 
virtual classroom. What factors affect student 
engagement in online learning especially in COVID-19 
times?  

2.1 Theoretical framework 
The development of virtual classrooms over the years is 
tremendous and there are many theories that explain the 
online learning environment and student engagement. 
The most accepted and used theory is Moore’s (1993) 
theory of transactional distance that provides a 
framework for the current research on student 
engagement in synchronous online learning (Moore, 
2018). Moore’s theory mainly focused on the distance 
education perspective and accordingly as teacher-
student interaction decreases the student learning 
autonomy increases. Vygotsky’s social constructivism 
theory advocates that, students learn when they interact 
with each other (Garas-York, 2005). The cognitive and 
social constructivism plays a major role in the students’ 
engagement in an online setup. It is better to measure 
student engagement as a process construct than product 
(Azevedo, 2015).   

2.2 Virtual classroom in Indian context amid 
COVID-19 
In the context of Schools, the concept of virtual 
classroom is very new in India. The schools started to 
provide online education during COVID-19. However, 
lack of teacher motivation damper their engagement in 
online learning (Joshi et al., 2020). The collaborative 
work of teachers, school-management, parents and 
students have together made this online learning 
possible. During Covid, teachers underwent the process 
of technology adoption and integration and students 
were immersed in online learning (Shenoy, 2021). ICT 
enabled learning experiences enriches the student 
learning and knowledge (Sharma, 2020). 
In the context of Higher Education, the online learning 
is gaining popularity amid COVID-19. The convenience 
of learning from home and equal opportunity in the 
virtual classroom has made it very popular among young 
adults (Rapanta et al., 2020). In the virtual environment, 
various tools and technologies have enabled students to 
choose their convenient mode to respond to the 
classroom teaching (McBrien et al., 2009). Online 
instructions works well with self-motivated and self-
regulated learners than who are teacher dependent and 
lack intrinsic motivation (Sharma, 2020). The online 
learning in India currently follows two modes: 
Synchronous – In presence of the instructor. The classes 
will happen in any online platform like Google Meet, 
WebEx or zoom and it will be an interactive session. 
Asynchronous – without instructor, completing the 
assignments and self-learning (Butola, 2021).  
In asynchronous mode students, have more freedom and 
autonomy to learn. This gives more flexibility and 
responsibility to the student. To engage successfully in 
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online class student must be intrinsically motivated and 
organized in their work and schedule. They should also 
have good time management skills in order to complete 
the class-tasks successfully. Asynchronous activities 
like discussion forums and maintaining a blog journal 
works well (Bates, 2015). 

2.3 Pedagogical challenges in a virtual classroom 
The learning environment in an online setting requires 
appropriate shifts in pedagogical methods used by the 
teacher that will go hand in hand with the new 
technology (Doffermyre, 2016). This requires different 
methods of teaching and different simulated learning 
activities (Bower et al., 2015). The teacher be flexible 
enough to adapt to their teaching approaches and sustain 
comparable learning standards (Lightner & Lightner-
Laws, 2016). The teacher’s competence in using the 
technology decides the quality and experience of the 
learning. Apart from competency the teacher’s curiosity, 
creativity, and efforts to try new things and assess the 
learning outcomes based on the evidence is very crucial 
in determining the success of the pedagogy followed in 
online teaching.  

2.4 Technological challenges in a virtual classroom 
One of the main challenges is selecting the most 
effective technologies that can make best use of the 
social presence of remote students (Kilis & Yıldırım, 
2019). The main disadvantage in a virtual learning 
environment is the absence of visual and audible cues 
observed in a regular classroom (Weitze & Ørngreen, 
2013). Hence, in online classes teachers must ask 
questions frequently and engage the students through 
interaction either through chat feature or by answering 
in microphone for better student engagement 
(Noesgaard & Ørngreen, 2015). Poor internet 
connection, audio-video compatibility pose a big 
challenge to quality of learning (Rizvi & Nabi, 2021). 
Not all students can afford good bandwidth internet and 
computers. Weitze (2013) found that remote students 
had difficulty in answering the questions and could not 
inform to the teacher, which resulted in less motivation 
and involvement. Synchronous learning need more self-
discipline to have good engagement in online class 
(Wiles & Ball, n.d.).  

2.5 Research Questions 
• What are the factors that affect online student 

engagement among school and college students? 
• Is there a relationship between intrinsic motivation 

of students and student engagement in an online 
learning environment? 

• Is student engagement predicted by their intrinsic 
motivation? 

• Is there any difference in the measures of intrinsic 
motivation and student engagement in online 
learning environment across demographic variables 
gender, age, and education level? 

3. Materials and methods 

Education in India has seen an unprecedented change in 
the year 2020. Schools and colleges have moved their 
teaching and learning online. Even though it was a 
forced change, it is a much-needed change. Many 
platforms like Zoom, Google-meet, WebEx, and 
Microsoft teams have catered to the timely needs of 
educational management across the world (Lockee, 
2021). These platforms made it easy to reach the 
students in an effective way yet many issues like 
availability of resources, affordability, and access are 
there among the student population that hinders them 
from learning online. Despite these difficulties and 
issues, many schools and universities are conducting 
online classes and students are having a chance to learn 
amidst this pandemic. As the virtual classroom lacks the 
physical presence, the role of instructor in synchronous 
learning becomes crucial. The student engagement in 
virtual classroom learning attributed to their intrinsic 
and extrinsic motivation. The instructor presence and 
peer discussions will improve the extrinsic motivation of 
the students. The intrinsic motivation may come from 
self. Self-determination theory advocates that the 
intrinsic motivation can be measured using different 
factors in online learning like Interest or enjoyment in 
the learning, Perceived choice, Perceived competence, 
and Pressure or Tension while doing the task. Intrinsic 
motivation is a powerful precursor of student behavioral 
engagement (Suárez et al., 2019). Therefore, the main 
concerns are in the area of intrinsic motivation of the 
students and the effect of intrinsic motivation in 
student's engagement in online virtual classrooms.  
Existing earlier studies conducted in different parts of 
the world and the research gap identified in Indian 
context, the present study employed correlational design 
to investigate the relationship between student 
engagement and motivation. The current study is a cross 
sectional study that measures the online engagement of 
students across age, gender, and education level. The 
relationship between the variables intrinsic motivation 
and online student engagement cannot be a causal one as 
the two variables are the measure of different qualities 
in students. The relationship between the variables are 
measured only through statistical tests. Regression 
analysis explained the variance in student engagement in 
online learning environment by student motivation.  

3.1 Population and Sample 
The present study involved students studying in schools 
and colleges of Bangalore, India. Bangalore is one of the 
metropolitan cities of India and is the capital of 
Karnataka state. Population of Bangalore is very 
heterogeneous representing people from almost every 
state of India, who come here for employment and stable 
climatic conditions. Therefore, the sample selected for 
the study almost represent Indian population. The 
sample selected for this study included 600 students 
chosen from schools and colleges of Bangalore. Their 
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age ranged from 14 to 23 years as some of them are 
studying in schools and remaining in their under 
graduate (UG) and postgraduate (PG) programs. 
Convenient sampling technique adopted in selecting the 
schools and colleges who are conducting online classes 
and selected the participants randomly.  

3.2 Limitations of the study 
The study has measured only the relationship between 
intrinsic motivation and its sub-components against 
student engagement in online learning environment 
during COVID-19. The study did not analyse the 
dimensions of student engagement but considered the 
overall score for each participant. The study excluded 
the external factors responsible for student engagement.  

3.3 Measuring Instruments 
The present study adopted the two standardized 
instruments to the Indian context with a pilot study.  

• Intrinsic-motivation-inventory  
• Student-course-engagement-questionnaire  

3.4 Reliability of the Instruments 
Researchers conducted a pilot study on a sample of 100 
students to establish the reliability of the instruments. 
Study found Intrinsic-motivation inventory reliable with 
a Cronbach alpha value of 0.887 and similarly the 
Student Course Engagement Questionnaire (SCEQ) had 
a Cronbach alpha value of 0.895 indicating high 
reliability (Nunnally, 1979).  

3.5 Hypotheses 
i. There is no significant relationship between intrinsic 
motivation scores of students and student engagement 
scores in an online learning environment. 
ii. Intrinsic motivation of student is not the significant 
predictor of student engagement. 
iii. There is no significant difference between intrinsic 
motivation scores of students across the demographic 
variables gender, age, and level of education in an online 
learning environment.  
iv. There is no significant difference between student 
engagement scores of students across the demographic 
variables gender, age, and level of education in an online 
learning environment.  

3.6 Statistical analysis 
The present study adopted two instruments with a pilot 
study. Intrinsic-motivation-inventory (IMI) (Ryan & 
Deci, 1985, 2000; Reynolds, 2006) and Student-course-
engagement-questionnaire (SCEQ) (Handelsman et al., 
2005).The researchers fed the quantitative data collected 
by the administration of the instruments IMI and SCEQ 
into SPSS software version 24 to carry out the 
descriptive and inferential statistical analysis. Table 1 
below presents the descriptive statistics of the intrinsic 

motivation and student engagement scores. Figure 1 
shows the box plot of variables intrinsic motivation and 
student engagement. Researchers assumes normality of 
the data from the visual inspection of box plot and 
because of large sample size.  
 

Descriptive statistics 
 Intrinsic 

Motivation 
Score 

Student 
Engagement 

Score 
N Valid 600 600 

Missing 0 0 
Mean 69.48 69.02 
Median 71.00 68.00 
Mode 72 66 
Minimum 46 90 
Maximum 46 90 
Std. Deviation 10.662 11.207 
Variance 113.676 125.597 
Skewness -.253 -.091 
Std. Error of Skewness .100 .100 
Kurtosis -.440 -.579 
Std. Error of Kurtosis .199 .199 
Percentiles 25 64.00 62.00 

50 71.00 68.00 
75 80.00 77.00 

Table 1 - Descriptive statistics. 

 

 
Figure 1 - Boxplots of intrinsic motivation and student engagement. 

 
A Pearson correlation test conducted to find out the 
relationship between student engagement with intrinsic 
motivation and its components such as interest/ 
enjoyment, perceived competence, perceived choice, 
and pressure/tension. Table 2 presents the results of 
correlation test conducted using SPSS version 22. 
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From Table 2 it is clear that, there exist positive 
correlation between the variables student engagement 
and intrinsic motivation. That means for a rise in the 
measure of dimensions of intrinsic motivation such as 
interest, perceived competence, and perceived choice 
there is a corresponding rise in student engagement (r = 
0.528). There is a moderate negative correlation between 
pressure/tension dimension of intrinsic motivation with 
student engagement (r = -0.364). There is a positive 
correlation between student interest/enjoyment and 
student engagement (r = 0.522). There is a positive 
correlation between students’ perceived competence and 
student engagement (r = 0.513). There is a positive 
correlation between students’ perceived choice and 
student engagement (r = 0.503).  
A Regression statistical test conducted to understand the 
correlation between student engagement and their 
intrinsic motivation. Regression analysis explains the 
total variation in the student engagement (dependent 
variable) as explained by the intrinsic motivation 
(independent variable) and Table 3 presents the results 
of regression.  
From Table 3 it is clear that the correlation between 
student engagement and intrinsic motivation is 0.581 
indicating high degree of correlation. 33.7 % of the 
variation in student engagement is because of the 
intrinsic motivation (Pak & Oh, 2010). 
Durbin-Watson statistical test conducted to find out the 
auto-correlation in the residuals from regression 
analysis. The result of the auto-correlation between 
student alienation and organizational culture presented 
in Table 4 below. 
 

Model Change Statistics Durbin-Watson 
df1 df2 Sig. F Change 

1 4b 595 .000 2.285 
b. Dependent Variable: Student engagement score 

Table 4 - Showing Durbin-Watson statistics. 

 
From the Table 4 it is clear that, there is a slight negative 
autocorrelation between the variables intrinsic 
motivation and student engagement as per Durbin-

Watson statistics 2.285. It indicates that the correlation 
established between the variables will remain true in the 
future and thereby it establishes the consistency of the 
research output in the present study.  
ANOVA output of the regression analysis presented in 
Table 5 explains how well the regression equation fits 
the data that means how well the intrinsic motivation 
predicts student engagement.  
From the Table 5 it is clear that, regression model 
significantly predicts the dependent variable (p < 0.05). 
That means intrinsic motivation predicts student 
engagement and it is a good fit for the data.  
 

ANOVA a 

Model Sum of 
Squares 

df Mean 
Square 

F Sig. 

1 
Regression 25389.957 4 6347.489 75.773 .000 
Residual 49842.841 595 83.769   
Total 75232.798 599    

a. Dependent Variable: Student engagement score 
b. Predictors: (Constant), Intrinsic Motivation, Pressure, Perceived 
competence, Perceived choice 

Table 5 - Showing ANOVA statistics. 

 

Coefficients a 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. 
 

B Std. 
Error 

Beta 

1 

(Constant) 40.960 3.153  12.993 .000 
Perceived 
competence 

.134 .173 .052 .773 .440 

Perceived choice -.057 .198 -.021 -.290 .772 

Pressure/Tension -.485 .111 -.232 -4.363 .000 

Intrinsic 
motivation score 

.471 .089 .448 5.316 .000 

a. Dependent Variable: Student engagement 

Table 6 - Showing regression coefficients statistics. 

 
The regression model coefficients presented in Table 6 
determine whether intrinsic motivation statistically 
significantly contributes to the model. 

 
Variables Intrinsic Motivation  

Interest/enjoyment Perceived competence Perceived choice Pressure/tension Intrinsic motivation 
Student engagement 0.522** 0.513** 0.503** -0.364** 0.528** 

**Correlation is significant at the 0.01 level (2-tailed). 

Table 2 - Showing Pearson Correlation statistics. 

 
Model Summary a 

Model R R Square Adjusted R Square Std. Error of the Estimate Change Statistics 
R Square Change F Change 

1 0.581a 0.337 0.333 9.153 0.337 75.773 
a. Predictors: (Constant), Intrinsic Motivation, Pressure/Tension, Perceived competence,  Perceived choice.  
b. Dependent Variable: Student Engagement 

Table 3 - Showing Model summary statistics of Regression. 
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From Table 6 it is clear that, intrinsic motivation 
contributes significantly to the model and be able to 
predict student engagement. Following four regression 
equations formed out of the unstandardized coefficients 
(B) values. 

• Student engagement = 40.960 + (0.134) x 
(Perceived competence) 

• Student engagement = 40.960 + (-0.057) x 
(Perceived choice) 

• Student engagement = 40.960 + (-0.485) x 
(Pressure/Tension) 

• Student engagement = 40.960 + (0.471) x 
(Intrinsic motivation) 

The Regression analysis histogram presented in Figure 
2 represents the distribution of standardized residuals 
data and explains whether the data skewed and are there 
any outliers. It explains whether the assumptions under 
lying regression analysis met. 
 

 
Figure 2 - Regression Histogram. 

 
From the Figure 2, it is clear that the residuals of the 
regression line are approximately normally distributed. 
Therefore, the data is suitable for regression analysis and 
statistical assumptions met.  
The Regression Analysis Normal probability plot 
presented in Figure 3 represents the residuals versus the 
expected values when the distribution is normal. 
The Regression analysis Scatter plot presented in Figure 
4 represents the relationship between student 
engagement and intrinsic motivation. It indicates 
whether the relationship is linear or non-linear. In other 
words, it indicates whether the variance of the residual 
in a regression model is constant.  
To test the null hypothesis, there is no significant 
difference between intrinsic motivation scores of 
students across the demographic variables gender, age, 
and level of education in an online learning environment 
researcher conducted independent sample t-test and one 
way ANOVA. Table 5 and Table 6 below reports the 
results of independent sample t-test across gender and 
age respectively.  

 

 
Figure 3 - Regression P-P Plot. 

 

 
Figure 4 - Regression scatter plot. 

 
From the results of Table 5 above (t = 2.550, p < 0.05) 
we reject the null hypothesis and accept alternative 
hypothesis. That is there is a significant difference in 
intrinsic motivation scores of students across gender. 
The intrinsic motivation mean value of boys (M = 71.13, 
SD = 11.499) found to be higher than the girls (M = 
68.68, SD = 10.145). 
From the results of Table 6 above (t = 2.081, p < 0.05) 
we reject the null hypothesis and accept alternative 
hypothesis. That is there is a significant difference in 
intrinsic motivation scores of students across their age 
group. The intrinsic motivation mean value of students 
less than 18 years old (M = 70.88, SD = 11.752) found 
to be higher than the students above 18 years old (M = 
69.83, SD = 10.057). 
To test the null hypothesis, there is no significant main 
and interaction effect between intrinsic motivation 
online learning environment researcher conducted one-
way analysis of variance (ANOVA).  
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scores of students across the level of education in an  Levene’s Test for 
Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% CI Difference 
Lower Upper 

Intrinsic 
Motivation 
Score 

Equal variances 
assumed 

6.333 .012 2.662 598 .008 2.455 .922 .643 4.266 

Equal variances 
not assumed 

  2.550 348.895 .011 2.455 .963 .561 4.348 

Table 7 - Showing the results of Independent sample t-test across gender. 

 
 Levene’s Test for 

Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% CI Difference 

Lower Upper 

Intrinsic 
Motivation 

Score 

Equal variances 
assumed 

8.382 .004 2.200 598 .028 2.047 .930 .220 3.873 

Equal variances 
not assumed 

  2.081 327.121 .038 2.047 .983 .112 3.981 

Table 8 - Showing the results of Independent sample t-test across age. 

 
Intrinsic Motivation 

 Sum of Squares df Mean Square F Sig. 
Between Groups 4677.557 2 2338.778 22.018 .000 
Within Groups 63414.276 597 106.222   
Total 68091.833 599    

Table 9. - Showing ANOVA results for intrinsic motivation and education level. 
 

 
Dependent Variable:  Intrinsic Motivation 

Tukey HSD 
(I) Education 

level 
(J) Education level Mean Difference (I-J) Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

School UG 6.757* 1.068 .000 4.25 9.27 
PG 6.140* 1.130 .000 3.48 8.80 

UG School -6.757* 1.068 .000 -9.27 -4.25 
PG -.617 .976 .803 -2.91 1.68 

PG School -6.140* 1.130 .000 -8.80 -3.48 
UG .617 .976 .803 -1.68 2.91 

*The mean difference is significant at the 0.05 level. 
Table 10 - Showing the results of Tukey post-hoc test for intrinsic motivation and education level. 

 Levene’s Test 
for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% CI Difference 
Lower Upper 

Student 
Engagement 
Score 

Equal variances 
assumed 

11.076 .001 3.415 598 .001 3.298 .966 1.401 5.195 

Equal variances 
not assumed 

  3.277 350.177 .001 3.298 1.007 1.318 5.278 

Table 11 - Showing the results of Independent sample t-test across gender. 

 
 Levene’s Test 

for Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% CI Difference 
Lower Upper 

Student 
Engagement 
Score 

Equal variances 
assumed 

12.622 .000 2.919 598 .004 2.845 .975 .931 4.760 

Equal variances 
not assumed 

  2.779 332.136 .006 2.845 1.024 .831 4.859 

Table 12 - Showing the results of Independent sample t-test across age. 
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Tables 9 and 10 below shows the results of one-way 
analysis of variance and Tukey post-hoc tests 
respectively.  
From the results of Table 9 above there is statistically 
significant difference between groups as determined by 
one-way ANOVA (F (2, 597) = 22.018, p = 0.000) we 
reject the null hypothesis and accept the alternative 
hypothesis. That is there is a significant main and 
interaction effect of student's intrinsic motivation based 
on their level of education. The independent variable 
level of education included three groups School (M = 
74.41, SD = 8.885, N = 145), Undergraduate (M = 67.65, 
SD = 9.741, N = 260), Postgraduate (M = 68.27, SD = 
11.899, N = 195). 
From the results of Table 12, Tukey post hoc test 
revealed that the intrinsic motivation was statistically 
significantly lowest in students pursuing UG (67.65, p = 
0.000) when compared with PG and School students. 
Intrinsic motivation of school students are statistically 
significantly higher (74.41, p = 0.000) when compared 
with both UG and PG students. The intrinsic motivation 
of PG students are statistically significantly higher than 
UG but less when compared with School students 
(68.27, p = 0.000). Figure 5 presents the means plots of 
the analysis of variance.  
To test the null hypothesis, there is no significant 
difference between student engagement scores of 
students across the demographic variables gender, age, 
and level of education in an online learning environment 
researcher conducted independent sample t-test and one 
way ANOVA. Table 13 and Table 14 below reports the 
results of independent sample t-test across gender and 
age respectively.  
From the results of Table 13 above (t = 3.277, p < 0.05) 
we reject the null hypothesis and accept alternative 
hypothesis. That is there is a significant difference in 
student engagement scores of students across gender. 
The student engagement scores mean value of boys (M 
= 71.23, SD = 12.010) found to be higher than the girls 
(M = 67.94, SD = 10.642). 

From the results of Table 14 above (t = 2.779, p < 0.05) 
we reject the null hypothesis and accept alternative 
hypothesis. That is there is a significant difference in 
student engagement scores of students across their age 
group. The student engagement scores mean value of 
students less than 18 years old (M = 70.95, SD = 12.176) 
found to be higher than the students above 18 years old 
(M = 68.11, SD = 10.615). 
 

 
Figure 5 - Means plots for one-way ANOVA. 

 
To test the null hypothesis, there is no significant main 
and interaction effect between student engagement 
scores of students across the level of education in an 
online learning environment researcher conducted one-
way analysis of variance (ANOVA). Tables 15 and 16 
below shows the results of one-way analysis of variance 
and Tukey post-hoc tests respectively.  
From the results of Table 13 above there is statistically 
significant difference between groups as determined by 
one-way ANOVA (F (2, 597) = 43.848, p = 0.000) we 
reject the null hypothesis and accept the alternative 
hypothesis. That is there is a significant main and 
interaction effect of student engagement based on their 

Student Engagement Score 
 Sum of Squares df Mean Square F Sig. 
Between Groups 9635.777 2 4817.889 43.848 .000 
Within Groups 65597.021 597 109.878   
Total 75232.798 599    

Table 13 - Showing ANOVA results for student engagement and education level. 
 
 

Dependent Variable:  Student Engagement Score 
Tukey HSD 

(I) Education 
level 

(J) Education level Mean Difference (I-
J) 

Std. Error Sig. 95% Confidence Interval 
Lower Bound Upper Bound 

School UG 10.171* 1.086 .000 7.62 12.72 
PG 6.754* 1.149 .000 4.05 9.45 

UG School -10.171* 1.086 .000 -12.72 -7.62 
PG -3.417* .993 .002 -5.75 -1.08 

PG School -6.754* 1.149 .000 -9.45 -4.05 
UG 3.417* .993 .002 1.08 5.75 

*. The mean difference is significant at the 0.05 level. 
Table 14 - Showing the results of Tukey post-hoc test for student engagement and education level. 

 



Student engagement in online...  Je-LKS, Vol. 19, No. 1 (2023) 
 

© Italian e-Learning Association 
 

9 

level of education. The independent variable level of 
education included three groups School (M = 75.62, SD 
= 8.990, N = 145), Undergraduate (M = 65.45, SD = 
9.539, N = 260), Postgraduate (M = 68.87, SD = 12.516, 
N = 195). 
From the results of Table 14 above, Tukey post hoc test 
revealed that the student engagement was statistically 
significantly lowest in students pursuing UG (65.45, p = 
0.000) when compared with PG and School students. 
Student engagement of school students are statistically 
significantly higher (75.62, p = 0.000) when compared 
with both UG and PG students. The student engagement 
of PG students are statistically significantly higher than 
UG but less when compared with School students 
(68.87, p = 0.000). Figure 6 below presents the means 
plots of the analysis of variance.  
 

 
Figure 6 - Means plots for one-way ANOVA. 

4. Results and Discussion 

From the reviews of related literature, researcher finds 
the factors influencing online student engagement are 
intrinsic motivation and extrinsic motivation (Saeed & 
Zyngier, 2012). Factors determining intrinsic motivation 
are learners’ interest/enjoyment, their perceived 
competence in learning, their perceived choice of 
learning mode, and the pressure/tension learner is going 
through (Ryan & Deci, 2000). Similarly, factors 
determining student engagement are applied 
engagement, goal-oriented engagement, self-disciplined 
Engagement, and interactive Engagement. Students who 
have self-discipline engage better in an online learning 
environment (Azrin et al., 2017). A study conducted by 
Lawson finds that intrinsic motivation and self-efficacy 
of students are the important aspects for student 
engagement in online leaning (Lawson, 2017). In a 
recent study conducted by (Raes et al., 2020) also 
confirms that intrinsic motivation and relatedness to 
course matters most for online student engagement.  
From the data analysis, researchers found that there is a 
positive correlation between intrinsic motivation of 

learners and their engagement in online learning 
environment (r = 0.528). Three dimensions determining 
intrinsic motivation that is interest/enjoyment, perceived 
competence in, and perceived choice had positive 
correlation with student engagement (r > 0.5). Whereas 
the dimension pressure/tension negatively correlated 
with student engagement. Another earlier study also had 
negative correlation between student anxiety and 
knowledge attainment (Rapp-McCall & Anyikwa, 
2016). That means, in virtual classroom student engage 
themselves in learning when there are varieties of choice 
in selecting the learning material such as power point 
presentations, videos, specific reference text, etc. They 
learn better, when there is enjoyment in learning and the 
learning activities are of their interest. They learn better 
when they feel they have competence to deal with the 
given learning activity or material. They do not like 
learning under pressure or tension. Therefore, online 
instructors must pay attention to the above factors while 
they deliver online teaching.  
The present study finds that 34% (R2, 33.7%) of the 
student engagement in online learning is due to the 
intrinsic motivation of the learner, remaining 70% are 
yet to explore by the future researchers. Therefore, it is 
the responsibility of all the stakeholders such as 
teachers, parents, and administrators to work on the 
strategies to improve intrinsic motivation of learners in 
spite of the fact that it is non instrumental (Legault, 
2016). Regression equations found in the present study 
will help predicting the student engagement for 
unknown incremental values of the factors determining 
intrinsic motivation except for the factor 
interest/enjoyment. Therefore, present study support the 
learner engagement in online and hybrid mode of 
learning in the future similar crisis.  
The present study finds that boys and girls differ in their 
intrinsic motivation and in their learning engagement. 
Boys are more intrinsically motivated than girls are 
(Intrinsic motivation mean value of Boys > Mean value 
of Girls) and boys learning engagement is better than 
girls are (Learning engagement Mean value of Boys > 
Mean value of Girls) in the online learning environment. 
There is a need for qualitative research to understand the 
reason for boys being more intrinsically motivated and 
engaged in online learning. Similarly, the present study 
also finds that students below 18 years of age and 
students above 18 years old differ in their intrinsic 
motivation and in their engagement to online classes. 
Students below 18 years are more intrinsically motivated 
than above 18 years old are (Intrinsic motivation Mean 
value of students less than 18 years is greater than the 
mean value of students greater than 18 years). Students 
below 18 years have better learning engagement than 
above 18 years old are in the online learning 
environment. There is a need for qualitative research to 
understand the reason for below 18 years old being more 
intrinsically motivated and engaged in online learning.  
Analysis of variance reported that students studying in 
schools, undergraduate programs, and postgraduate 
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programs of university differed in their intrinsic 
motivation to learn online. They differed in their 
engagement to online learning based on the level of 
education pursued by them. As per the Tukey post-hoc 
analysis the intrinsic motivation and student-
engagement of undergraduate (UG) students is lower 
when compared with PG and school students. School 
students showed the highest intrinsic motivation and 
student engagement in online learning than UG and PG 
students. PG students showed better intrinsic motivation 
and engagement towards online learning than UG 
students. There is a need for qualitative research to 
understand the reasons that UG students are less 
intrinsically motivated and showing less engagement to 
learning in online classes.  

5. Conclusions 

As intended, study found a positive correlation between 
intrinsic motivation and student engagement in online 
learning environment. Similar to the earlier research 
conducted by Chen and Jang (2010). The results 
revealed that students were happy to learn online and 
were having good engagement in the virtual classroom 
(Gupta & Pandey, 2018). Interesting and interactive 
online classes motivate students to engage in learning. 
The use of technology and its ease of use affect their 
intrinsic motivation. Perceived choice and pressure also 
play a main role in the student’s motivation levels. Study 
found that, intrinsic motivation is one of the significant 
predictors of student engagement in online learning 
environment. Study further revealed that, boys had 
higher intrinsic motivation and increased engagement in 
learning than girls. Similarly, students less than 18 years 
had higher intrinsic motivation and learning engagement 
than the students who are above 18 years. In concurrent 
to this, school students and PGs had higher intrinsic 
motivation and learning engagement than the UG 
students.  
The synchronous and asynchronous class should have 
good choices and ways to engage students actively in the 
classroom. The results of the study suggests that most of 
the students had a positive online experience in virtual 
classroom while using synchronous and asynchronous 
learning methods. Some of the concerns are; too many 
inputs, the desire for peer chatting during online session, 
and the technical glitches that arise during the sessions. 
There is a need for addressing these concerns and ways 
to overcome them so that every student can have a 
positive learning experience in online virtual classroom 
irrespective of the crisis times like COVID-19. 

Suggestions for further research 

The role of motivation in online class can be studied 
extensively and the ways to improve intrinsic motivation 
can be identified that will help the student as well as 

teachers. Further research in this field will be very much 
beneficial to the all the stakeholders as most of the 
studies until now have measured online engagement and 
intrinsic motivation separately and have arrived at 
different conclusions. This research study explained the 
correlational perspectives of student engagement and 
intrinsic motivation of students. As mentioned in the 
discussion there is a need for qualitative research to have 
in-depth understanding on why boys are more 
intrinsically motivated and engage better than girls are 
in online class. Why below 18 years old are more 
intrinsically motivated and engage better than above 18 
years old are. What are the causes for UG students bring 
less intrinsically motivated and showing less 
engagement to learning in online classes?  
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Abstract 
Online learning environments have attracted attention of many educators especially in recent years since COVID-19 is 
still ongoing situation. Meanwhile, the various resources are becoming more and more available in online. In this study, 
some available online resources were used to create the system checkable for some writing abilities and the depth of 
understanding for Japanese writing tasks. The system was also made to provide some evaluation scores without depending 
the number of characters. The demonstration of system were given after the integration and implementation of some 
modules customized using online resources. The data sheet in the system finally saved the written content for 67 students. 
The writing task was given as the writing of summarization for what a student understand in a class. The following features 
were demonstrated from the analytical findings of online system developed in this study. The effectiveness of some 
available online resources was indicated through the demonstration of system checkable for some writing abilities and the 
depth of understanding for Japanese writing tasks. It was definite that the system was also made to provide some evaluation 
scores without depending the number of characters. 

KEYWORDS: Online Evaluation System, Writing Task, Key Word, Key Sentence, Latent Semantic Analysis. 

 

1. Introduction 

Education environment with information and 
communication technology (ICT) becomes more and 
more important than ever in the ongoing COVID-19 
situation. The systems related to online learning 
environment such as e-learning have attracted attention 
of many educators especially in recent years. Moreover, 
the systems have been developed with the derived 
variation of educational terms such as distance learning, 
online training, distance education and so on (Ouadoud 
et al., 2021). To enhance students’ learning effectiveness 
and experience, multimedia technologies are 
implemented to the systems in some learning objectives 
(Lau et al., 2014). The systems are generally created by 
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integrating various modules. Slavuj et al. (2016) 
described several modules to create the system for 
language learning. With technological advances of ICT, 
the various resources have been gradually available in 
online. Even if a focus is given to the one module in the 
system research and development, it is possible to lead 
to the development of an advanced system. 
The evaluation module of writing tasks is one of the 
modules in the online learning system. The module has 
been studied so far for the automation of evaluation. 
Descriptive type questions currently appear on the 
written assignment or examination. These questions are 
typically classified into two types. The one is commonly 
referred to essay question, and the other is known as 
short answer question (Ishioka, 2016). In essay question, 
the scoring process takes a lot of time if a teacher or 
human grader has to check all the answers written by 
test-takers. Automated essay scoring has been studied to 
enhance the scoring efficiency and to overcome the 
coupled difficulties since the 1960s (Ramesh & 
Sanampudi, 2022). 
The various related methods have been proposed as 
some automated essay scoring systems. The work by 
Ajay et al. (1973) is known as Project Essay Grader 
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(PEG) in which an essay is graded based on the writing 
characteristics such as grammar, diction, construction, 
and so on. The PEG was modified by Shermis et al. 
(2001), and a high correlation was obtained between 
human graders and the system. Intelligent Essay 
Assessor (IEA) using latent semantic analysis was 
developed to estimate a holistic score (Foltz et al., 1999). 
E-rater was introduced to evaluate the analytical writing 
assessment in Graduate Management Admission Test 
(GMAT) (Powers et al., 2002). Since then, the other 
systems were also created using natural language 
processing techniques (Rudner et al., 2006). Recently, 
the systems with deep learning techniques were 
proposed for essay scoring (Dong et al., 2017). 
Some essay scoring systems have been also developed 
so far to deal with Japanese language. One of the 
systems was Japanese essay scoring system (Jess) 
(Ishioka & Kameda, 2006). Jess is similar to E-rater, and 
the system focuses especially on evaluating rhetoric, 
organization, and content. Mainichi Daily News data 
was used in the system development to collect linguistic 
features such as sentence length and “kanji”/“kana” 
ratio. JWriter (Lee & Hasebe, 2017) is also one of the 
Japanese essay scoring systems. The readability score 
was proposed based on a regression analysis of data 
collected from 100 language textbooks and the balanced 
corpus of contemporary written Japanese (Hasebe & 
Lee, 2015). There also exist several studies to develop 
Japanese essay scoring systems with machine learning 
techniques (Tanaka & Tsubone, 2011; Hirao et al., 
2020). However, few application cases have been 
reported on these Japanese essay scoring systems, and 
the available Japanese language data is not necessarily 
sufficient to make these systems more sophisticated. 
The related technologies of automated essay scoring 
have matured gradually with the times. Especially, 
natural language processing and its related technologies 
are developing rapidly with the advancement of 
information and communication technologies. In recent 
years, the various resources are available in online. The 
background conditions would enable us to create an 
automated essay scoring system more easily through 
organizing some resources. 
The objective of this study is to assess one of the 
possibilities in developing an online learning system. 
Some available online resources are used to create the 
system checkable for some writing abilities and the 
depth of understanding for Japanese writing tasks. The 
system is also made to provide some evaluation scores 
without depending the number of characters. The 
demonstration of system will be given after the 
integration and implementation of some modules 
customized using online resources.  

2.  Online system checkable for writing tasks 

Important criteria were considered before the creation of 
an online system. This study focuses on writing tasks in 

a lecture for undergraduate students in our university. 
The lecture is related to production engineering and 
managed by one of the authors. The writing task in each 
class was set to be essay-style content in Japanese 
language. It is well known that an evaluation of writing 
quality and dexterity contain many complex factors. The 
cause of complexity results from the existence of various 
criteria to evaluate writing elements (Steendam et al., 
2012). It means that the criteria depend on the subject of 
writing task, and the common, uniform ones are 
indeterminate in practice. In this study, some criteria 
were thus arranged to check the writing quality and 
dexterity in written content submitted by a student 
taking the lecture. These were vocabulary, Chinese 
characters, formality, sentence length, and descriptive 
validity.  
The four criteria except for descriptive validity were 
evaluated through “Yasashii Nihongo Checker” which 
was an online support system of Japanese official 
document (Iori, 2016). The system has been developed 
with incorporating various tools in Japanese natural 
language processing such as Japanese dictionary and 
dependency parser. An entered text can be analyzed with 
the system. The evaluation of four criteria are obtained 
on a 5-point scale. The 3rd grade vocabulary of 
Japanese-Language Proficiency Test was a measure of 
scoring the vocabulary in a target sentence. Chinese 
characters was graded using the content rate of Chinese 
characters in a target sentence. Formality was 
determined based on the density of nouns in a target 
sentence. The average sentence length was used to 
evaluate sentence length in a target sentence.  
Descriptive validity expresses the essential conformity 
of writing contents and the depth of understanding for a 
writing task. This study employed latent semantic 
analysis (LSA) to reveal the criterion based on the 
linguistic features of a target sentence. The analyzing 
algorithm includes singular value decomposition and 
can statistically compute the amount of words’ or 
sentences’ information. It is known that the scoring 
results of humans and LSA are in agreement to some 
extent (Landauer et al., 1998). In addition, the other 
related study reported the results with extracting 
keywords and key sentences from Japanese sentences 
(Tsubakimoto et al., 2007). The results indicated that the 
key sentences were well accorded with the sentences on 
which human graders focused during the scoring. On the 
basis of these results, this study applied LSA to the 
estimation of descriptive validity. A proofreading tool 
was also used to check grammatical correctness and 
typographical errors. 
An online system was created in this study. Figure 1 
shows the architecture of online system checkable for 
the above-mentioned criteria of writing tasks. The 
system was organized with some sub-functions 
implemented using Google Apps Script. The criteria can 
be checked using the sub-functions after an essay-style 
content is submitted by a student taking a lecture. The 
online form for submission was developed with Google 
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forms. Student’s identification numbers were also 
collected through the form. Then, the collected 
information was individually accumulated to a data 
sheet created using Google spreadsheet. The results of 
Yasashii Nihongo Checker were extracted to the data 
sheet after some analyses in the system. Application 
programming interface (API) of external tools was also 
used to obtain the data related to morphological analysis 
and proofreading. We took advantage of Japanese 
morphological analysis API and proofreading API 
provided by Yahoo! Japan, respectively. 
Two kinds of text analysis results were prepared to 
compare them in the developed system. The one was a 
result of select sentences whose selection was 
implemented after closing students’ submissions, and 
the other was a result of target sentences written by each 
student. Here, what should be careful is that model, 
thoughtful sentences are determined by a lecturer as the 
select sentences. Figure 2 illustrates the brief flowchart 
of computational processes. These processes are as 
follows. Firstly, extraction of writing contents is 
executed after each student’s submission. Then, the 
processing results in vocabulary, Chinese characters, 
formality, and sentence length can be acquired through 
the sub-function designed specially to communicate data 
with Yasashii Nihongo Checker. After that, Japanese 
morphological analysis is performed before LSA. 
Information contents of keywords and key sentences are 
obtained as a result of LSA. Key sentences are selected 
with reference to the result, and resultant keywords are 
extracted from the selected key sentences. The above-
mentioned processes are accomplished in almost the 
same manner.  
The conformity of two results can be checked through 
the comparison of select and target sentences. The 
following formula was used in the comparison: 
 

   (1) 
 
where CF is the conformity of two results; KWmatch is the 
number of matches for resultant keywords; rnc is Ratio 
of the number of characters in each sentence to be 
compared; KWtarget is the number of keywords in a target 
sentence; KWselect is the number of keywords in a select 
sentence. In the calculation of a certain target sentence, 
the above formula is used in combination of all select 
sentences. Then, a certain target sentence is graded using 
the total score of calculated results. In addition, Japanese 
proofreading can be performed through proofreading 
API provided by Yahoo! Japan. In the proofreading, 
deduction points are calculated based on the number of 
errors.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - The architecture of online system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2 - The flowchart of computational processes. 

3. Results and discussion 

The writing task was given as the writing of 
summarization for what a student understand in a class. 
The all writing tasks were collected through the online 
system. The series of processes mentioned in section 2 
were executed through a customized algorithm operable 
on Google Apps Script. The data sheet in the system 
finally saved the written content for 67 students.  
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Figure 3 shows the relationship between the number of 
morphemes and the number of characters. From the 
figure, it was found that two data had a proportional 
relationship. The correlation coefficient was 0.92, and 
the result represented a strong correlation between the 
two data. The fact demonstrated that morphological 
analyses were properly implemented through Japanese 
morphological analysis API provided by Yahoo! Japan. 
Moreover, we confirmed that there was no undoubted 
problem in some analysis results.  
Figure 4 displays the details of scores in each criterion. 
In the figure, legends express each evaluation score, 
respectively. Figures 5 to 8 also express the relationships 
between the number of characters and evaluation score 
in each criterion. The plotted data on the figures were 
obtained as the results of Yasashii Nihongo Checker, 
and the external tool returned integer values only.  
In vocabulary, Figures 4 and 5 illustrated that about 95% 
of the students acquired the score of 1 and 2. Two causes 
were considered to have an effect on the result. The one 
was that this class dealt with some specialized content 
for third-year university students, and the other was that 
Yasashii Nihongo Checker was an online support system 
of Japanese official document. It was also clear from the 
two figures that there was scarcely correlation between 
the number of characters and evaluation score, and the 
correlation coefficient was -0.36. 
In Chinese characters, Figures 4 and 6 denoted that more 
than 80% of the students obtained the score of 2 and 3. 
From the result, it was revealed that a lot of the students 
used Chinese characters found commonly in Japanese 
official documents. In addition, the two figures clarified 
that there was no correlation between the number of 
characters and evaluation score, and the correlation 
coefficient was calculated as -0.14. 
In formality, Figures 4 and 7 displayed that there 
dispersedly existed the students with the score from 2 to 
5. This result was considered to imply an improvement 
in the writing task of this class. In fact, there was a wide 
range of formality in sentences written by the students. 
It was also definite from the two figures that there was 
no correlation between the number of characters and 
evaluation score, and the correlation coefficient was 
computed as -0.19. 
In sentence length, Figures 4 and 8 represented that 
about 85% of the students achieved the score of 2 and 3. 
The result indicated that most of the students provided 
the length of a sentence found commonly in Japanese 
official documents. Moreover, the two figures 
demonstrated that there was no correlation between the 
number of characters and evaluation score. The 
correlation coefficient was 0.015, and it was confirmed 
to be extremely small. 
In the results explained above, we could not detect any 
relationship between the number of characters and 
evaluation score in each criterion. From this fact, the 
scores were almost unaffected from the number of 
characters. 

 
Figure 3 - Relationship between the number of characters  

and morphemes. 

 

 
Figure 4 - Details of scores in four criteria obtained  
from an external tool used in the developed system. 

 

 
Figure 5 - Relationship between the number of characters  

and evaluation score in vocabulary. 

 

 
Figure 6 - Relationship between the number of characters  

and evaluation score in Chinese characters. 
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Figure 7 - Relationship between the number of characters  

and evaluation score in formality. 

 

 
Figure 8 - Relationship between the number of characters  

and evaluation score in sentence length. 

 

 
Figure 9 - Relationship between the number of characters  

and the conformity of two results. 

 
 
Figure 9 shows the conformity of two results after the 
comparison of select and target sentences. The scores 
plotted on the figure were evaluated on a scale of 10 
points, and double-precision real number was used in the 
calculation. The evaluation approach for this criterion 
was rather strict seemingly since almost all of the 
students acquired the score lower than 5. The figure also 
indicated that there was no correlation between the 
number of characters and evaluation score; furthermore, 
the correlation coefficient was 0.19. 

What should be emphasized was that there was no 
evidence indicating a relationship between the number 
of characters and evaluation score in each criterion even 
if the last result was added to the other results. 
According to these results, the developed system would 
enable us to check an evaluation score based on each 
evaluation approach. In this writing task, we had 
students check whether unconscious errors are in the 
written content before submitting. The several 
cautionary instructions were displayed on Google forms, 
so that the proofreading only pointed out a few mistakes 
such as typographical error and so on. 

4. Conclusion 

An online system checkable for a writing task was 
developed in this study. The system had the 
functionalities of external tools such as Google forms, 
Yasashii Nihongo Checker, Japanese morphological 
analysis API, and so on. Five criteria were managed to 
check the writing quality and dexterity in written content 
submitted by a student taking the lecture. These were 
vocabulary, Chinese characters, formality, sentence 
length, and descriptive validity. The all writing tasks 
were collected through the online system. The series of 
processes mentioned in section 2 were executed through 
a customized algorithm operable on Google Apps Script. 
The data sheet in the system finally saved the written 
content for 67 students. The following features were 
demonstrated from the analytical findings of online 
system developed in this study. The number of 
morphemes had a proportional relationship between the 
number of characters. Evaluation scores using the results 
of Yasashii Nihongo Checker had little relations 
between the number of characters. There was no 
correlation between the number of characters and 
evaluation score obtained as the conformity of two 
results after the comparison of select and target 
sentences. From these results, the developed system 
could provide the reasonable criterion without 
depending the number of characters. The effectiveness 
of some available online resources was indicated 
through the demonstration of system checkable for some 
writing abilities and the depth of understanding for 
Japanese writing tasks. It was definite that the system 
was also made to provide some evaluation scores 
without depending the number of characters. In the 
future work, the further sophistication would be required 
in scoring approach and algorism for the detailed 
evaluation of Japanese writing tasks. 
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Abstract 
The Malays are Terengganu's largest ethnic group, accounting for over 95% of the population. English language is treated 
as a foreign language and rural cultural settings affect English language proficiency. This project offers a successful 
ongoing community-based model of partnership between university and several women local authority units addressing 
the issue of anxiety to speak in English. Five women leaders and twenty members of the community, together with three 
experts were included to develop the model via face-to-face and online teaching and learning sessions. Soft systems 
methodology (SSM) was applied to tackle the issue of empowering women in Terengganu by improving their English 
language communication skills. At the end of the SSM process, the Empowering Women of Terengganu via English 
Language Learning Framework was introduced as a clear guide for the application and implementation of English 
communication modules. It is believed that SSM can help instructors and policy makers of Malaysian organisations in 
making a sound judgement in cultivating English Language in hybrid method, and help to develop Terengganu women’s 
potential to be more confident in using English. 

KEYWORDS: Community-Based Partnership, Hybrid Learning, L2 Learning, Soft Systems Methodology. 

 

1. Introduction 

Speak English for Women’s Empowerment in 
Terengganu (SEWEiT) is a 12-week project designed to 
cater the needs of a group of professional women staff 
of Terengganu State Legislative Assembly in improving 
their communication skill in English language. This 
project was conducted every week for 2 hours from 
October to December 2020 and joined by a small group 
of 25 active participants. This project involved three 
facilitators from the English Language Learning Centre 
(ELC) of the Centre of Foundation and Continuing 
Education, Universiti Malaysia Terengganu. 
 

                                                
1 corresponding author - email: azzajauhar@umt.edu.my 

The participants have expressed their feedback that this 
intensive communicative English project has helped 
them to improve in areas such as; confidence in speaking 
English, ability to make an English presentation, 
increased vocabulary, improved pronunciation and 
improved English communication skills. During the 
final session, they have stated the good points including 
such comments as: they were able to communicate 
confidently now with fellow colleagues; they were able 
to use English on a daily basis; and most importantly 
they did not feel pressured or nervous due to the relaxed 
and easy-going atmosphere. They stressed that they also 
have tremendously executed tasks given successfully 
and expressed their hope and intention to join another 
intensive English speaking program. 
 
Three prominent objectives of this program are: 

1) to develop self-confidence among the 
participants to use English language for the 
purposes of workplace vocation, leadership, 
politics and professionalism; 
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2) to provide stress-free platform for participants 
to communicate in English guided by 
experienced facilitators; 

3) to guide facilitators in showing the 
professional ways of presenting paper works 
and reports in English at international and 
press conferences. 

2. Literature review 

Bringle and Clayton (2012) defined community-based 
learning (CBL) as a pedagogical approach in 
professional programs at higher education institutions 
around the globe. In CBL, students can learn more about 
themselves and develop a greater knowledge of their 
personal strengths and weaknesses in their learning. 
Students can relate and give critical reflection on their 
learning which can impact their community based on 
their learning experiences (Wiersma-Mosley & 
Garrison, 2022). 
In this study, researchers infused CBL with a group of 
professionals to develop their communication skills by 
providing opportunities for them to speak in the target 
language. Participants in this study also need to do 
several projects which involve active participation and 
the use of social media. Project based learning (PBL) can 
improve L2 learners' speaking skills from different 
aspects such as fluency, pronunciation, and vocabulary 
(Maulany, 2013; Astawa et al. 2017; Nani & Kusumah, 
2015). As suggested by Boardman, Garcia, Dalton & 
Polman (2021), the integration of PBL in L2 study 
mainly to elevate student’s willingness in learning and 
to make sure they are fully motivated to involve and 
engage in all classroom activities. Ruslan, Fatimah & 
Marlina (2021) found that PBL also can increase 
students’ enthusiasm towards learning because when the 
students are excited and enthusiastic about what they are 
learning, they often get more involved thus the level of 
their anxiety is reduced. Therefore, they can expand 
their interest in that subject and they tend to retain what 
they have learned, not only for examination purposes. 
Also, since some of the projects in this study requires the 
participants to work in groups, the participants also can 
improve their self-confidence, learn to organize work as 
a team and work with commitment and responsibility 
(Jaelani & Afiyattena, 2021). 
Currently, due to the Internet revolution, many studies 
have shown the potential of using social media in 
teaching and learning. One of the most prominently used 
social media among Malaysians is Facebook. This study 
used Facebook as a tool as it has an ability to serve a 
pedagogical purpose in the field of education and ESL 
instruction. According to Zarzycka, Krasodomska, 
MazurczakMąka, and Turek-Radwan (2021), and 
Wongsa and Son (2022), Facebook improves learners’ 
confidence, promotes collaborative efforts and 
stimulates active participation among students. Also, it 
allows users to conduct private and open group 

discussions online, which are the best platforms for the 
sharing sessions or formal presentations which can help 
them to communicate with each other in the target 
language. The peers also can give comments and 
feedback to their friends’ presentations via Facebook. 
This is very helpful in identifying strengths and 
weaknesses of their work or performance and also 
becomes the point of departure for participants to 
improve their work (Ramdani & Widodo, 2019). 

3. Materials and Methods 

The problematic situation of empowering professional 
Terengganu staff in English language learning is 
considered complex and ill-defined. The reality of the 
problem of speaking and using English in an 
environment where English language is less used is 
perplexing and the people who were invited to define the 
problem reflected various worldviews, experiences, 
descriptions of events and activities, and factors that 
affected the problem situation. Soft systems 
methodology (SSM) is an interpretivist approach that 
seeks to identify the human activity systems within the 
situation and encourage the participants to identify the 
problem based on their perspectives of the situation 
being studied (Checkland & Poulter, 2006). Using SSM 
in this study helped to investigate participants’ 
perspectives, values, and future hope. These activities 
help to build a rich picture of the situation. The cultural 
stream analysis and rich picture allowed progression to 
the modelling stage and the development of root 
definitions and conceptual models appropriate for 
improving the situation (Ahmad Tajuddin & 
Subramaniam, 2015).  
In the case of this study, the stakeholders – Terengganu 
women professionals are the ‘interveners’ who are 
searching, grasping and creating the best solutions of the 
problematic situation of low self esteem professionals in 
using English language for the purpose of workplace 
vocation, leadership, politics and professionalism. 
Applying SSM in this research will hopefully clarify and 
explore solutions to the problem of incompetence of 
Terengganu women professionals in English language. 
SSM acts as a systematic tool to orchestrate and 
implement change in the real world in topics concerned 
to human affairs. Its seven-step framework is organised 
not only to understand the actual problems but also to 
offer possible solutions and apply desirable changes 
(Checkland, 2000). Furthermore, stakeholders are 
involved during all stages (see Figure 1) which will 
ensure that their needs are reflected in the outcomes and 
their feedback are adhered to in ensuring the change 
implemented are valid and reliable.  
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Figure 1 - Seven Stages of Soft Systems Methodology. 

 
Stages 1 and 2 
The first role of researchers in the context of SSM 
approach is to identify the ill-structured problem. For the 
purpose of this study, SSM was used to assist 
researchers to explore the real world situation of 
Terengganu women leaders, in particular, to improve 
self confidence in speaking in English language.  
In stages 1 and 2 the researchers tried to understand the 
situation by developing the richest picture possible of 
the problematic situation. The function of these two 
stages was “to display the situation so that a range of 
possible and, hopefully, relevant choices [of relevant 
systems to be described in the following stages] can be 
revealed” (Checkland, 2000). Rich picture was built by 
capturing the problem situation; recognising that 
different groups of leaders had diverse views of this 
issue and their own experience in having low self esteem 
in using English at workplace. Through rich-pictures, 
such different world-views were highlighted.  
Undergoing this stage, the researchers began to focus on 
similar issues which were considered critical as well as 
eliminating disagreement associated between the 
stakeholders involved. Focus group interview sessions 
were held to understand the phenomena. The 
participants were given an opportunity to define their 
problems in expressing themselves using English 
language. It was discovered that 92% of the respondents 
had high foreign language anxiety which affected their 
speaking and writing ability in English language. This 

relates closely with communication apprehension 
(Macintyre & Gardner, 1991), whereby 86% of them felt 
more anxious when speaking in front of the public. 
Findings during the interview revealed that only 15% of 
the respondents regarded the rural environment is 
conducive to helping Terengganu leaders to improve on 
their English language skills.Only a few of the 
Terengganu women leaders, which mostly come from 
the 20-30 year old group, believed that 100% online 
learning will help to lower their anxiety in learning 
English language (27%). On the other hand, it was also 
discovered that they unanimously demanded to learn 
face-to-face and have additional practices via 
technology.  
Additionally, the areas of concerns by the stakeholders 
were their line of thoughts were inaccurately described 
in English language since the lack of vocabulary. 
Making connections between ideas and being engaged 
in an on-going speaking process are also other areas of 
concern. Some even choose to stay quiet during 
discussions for they were afraid to make mistakes in 
speaking. The respondents were concerned with 
grammatical errors made while speaking. Since this is 
prolonged for quite some time, the professionals became 
scared and timid, especially if they need to speak in 
public. The main findings of this stage were factors that 
constrained usage of English language, which then could 
be changed into elements for improvement in classroom 
teaching in the next stages.  
Based on the different perspectives of stakeholders, Step 
2 of SSM offered three forms of scaffolding in English 
language learning namely via sensory, interactive and 
infographics language learning activities. Different 
learning styles will be used during sensory language 
learning activities which include hands-on 
demonstrations, modelings and role play, demonstrating 
physical activities and watching and reviewing videos 
and films. Inserting language use and functions during 
the activities will hopefully help the participants to 
understand processes, learn by doing and through 
demonstration, contextualise abstract ideas and make 
connections between ideas. The activities planned are in 
the form of interactive ones whereby they need to work 
in pairs or small groups to ensure the learners are 
engaged in on-going speaking activities by 
strengthening their listening and speaking skill.  
 
Stage 3 
Meanwhile in Stage 3, Patel (1995) has used SSM’s root 
definitions to identify responsible actors, key 
transformations, and the knowledge resources that are 
appropriate to the needs of all stakeholders. A root 
definition “expresses the core intention of a purposeful 
activity system” (Wells, 1995) and is structured into 
three distinct parts: the what, the how and the why. The 
what is the immediate aim of the system, the how is the 
means of achieving that aim, and the why is the longer 
term aim of that purposeful activity. Another significant 
characteristic of SSM is that the root definition must 
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include a number of elements, which Checkland and 
Scholes (1990, pp.32) characterize under the mnemonic 
CATWOE and the definitions of CATWOE of this study 
were listed in Table 1 below.  
 

Customer Terengganu women leaders 

Actors English language instructors 

Transformati
on Process 

Speak English for Women’s 
Empowerment in Terengganu 
(SEWEiT) 

Worldview The belief that the framework will be 
able to empower women of 
Terengganu in speaking English and 
improving their self confidence 

Owner Module developers 

Environment Conducive learning environment both 
face to face and online learning where 
learners feel comfortable in practising 
L2 at their own pace 

Table 1 Definition of CATWOE in this study 

 
Stage 4 
In stage 4, SSM is used to develop conceptual models 
that identify patterns in knowledge activities (Venters, 
Cushman & Cornford, 2002). Such patterns can be used 
to provide a basis for technical design and organisational 
and social intervention. Based upon the need to address 
the problems in Stage 1, ideas and activities in Figure 2 
below are being incorporated into investigations in this 
research.  
 

 
Figure 2 - Forms and purpose of scaffolding in English language 

learning for Terengganu women leaders. 

 
Specifically, these were the topics that are planned to be 
implemented within the 12-week period. Speak English 

for Women’s Empowerment in Terengganu (SEWEiT) 
was designed to include interactive and fun activities to 
help the participants to practise speaking in English 
language comfortably as prior to the project, these 
women have barely used and spoken in English before. 
It is indeed important to highlight that as compared to 
any urban area in Malaysia, a vast majority of people in 
Terengganu may not apply English in their daily life 
hence lack of platforms and means for any to apply the 
use of English language. Keeping this in mind, the 
facilitators created a jubilant environment with the help 
of intensive and properly-thought after materials in class 
every week. 
In a mission to improve the participants’ vocabulary and 
grammar in every session conducted throughout the 
project, these language practices were included in all 
activities: 

1) applying transitional signals in phrases and 
sentences 

2) restating and retelling processes to test listening 
skills 

3) expressing contrasting ideas by showing 
sequence of events 

4) using expressions and phrases on how to agree, 
disagree and interrupt. 

 
A collective of collaborative activities were assigned to 
the participants. Table 2 below shows the topics taught 
in a module called Empowering Women in Terengganu 
(EWiT) in English. 
Assimilating the use of technology in the module helps 
the participants to be more connected to the substantial 
demand of virtual professional communication by 
interacting profusely via Facebook which was chosen as 
the module’s learning platform alternative. Instructions 
were given on the Facebook group in a form of 
infographic posters together with elaborate samples of 
assignment videos. 
String of sentence construction lessons both in videos 
and notes were provided as deliberate guidelines. Once 
their user-generated content videos were uploaded on 
Facebook, comments and suggestions by fellow 
participants were posted in group discussions. 
Constructive feedback gained immediately and 
consistently as they securely used erudite expressions 
and phrases whilst expressing thoughts. 
 
Stage 5 
In Stage 5, Empowering Women in Terengganu (EWiT) 
English Module was implemented. The module took 12 
weeks to complete, and the tasks and learning outcomes 
were listed in Table 1 above. Tasks were given weekly 
and feedback was given offline and online. 
Prior to the given assignment, they went through the 
process of learning as suggested by the stakeholders 
during Stage 2 of SSM (see Figure 1).  
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Topic In-class Task and  
Learning 
Outcomes 

Post-class Task 

Cook-a-Dish to demonstrate 
how to a cook a 
dish of their 
choice individual 
task where each of 
them had to 
demonstrate how 
to a cook a dish of 
their choice 

Tell me a piece 
of advice you’ve 
received from 
someone about 
tips and tricks in 
the kitchen.  
Why do you 
remember this 
advice till now? 

Let’s 
Promote 
Terengganu 
 

to defend and 
voice out their 
opinions of 
topics/scenarios 
given 
 

Tell me a place 
in Terengganu 
that you have 
visited recently.  
 
As a visitor, 
make a 2-minute 
review about the 
place.  

Blind Dates to interview others 
(roughly 15 
minutes per round 
before they 
change partners);  
To use proper 
expression and 
phrases 
To use in 
questioning and 
answering session 
 

Tell me 
something about 
yourself. Inform 
your current post 
and your job 
responsibilities.  
Tell us one 
experience that 
happened at 
work that means 
a lot to you.  
 

T-Kitchen 
Fieldwork 

to create a 
YouTube video on 
the main dishes by 
T-Kitchen for 
promotional 
purposes 

Reflect on the 
experience of 
fieldwork. Did 
you enjoy it or 
not? Why? 

Storyboard 
Mission 

to create a 
storyboard  
To publish a video 
on promoting 
products in 
Terengganu. 
 

What 
Terengganu 
products do you 
use at home on a 
daily basis? Why 
do you think it is 
useful to you? 

Table 2: Topic of Empowering Women in Terengganu (EWiT) 
English Module 

 

4. Results 

Stage 6 and 7 
In getting back the feedback from the students, they 
opined that the stages of teaching and guiding them to 
think better were one of the factors that they did well in 
the assessment. The lecturers agreed that the reason why 

the majority of students were able to achieve an 
excellent level in the assessment was because of the 
strategies implemented during teaching. Some 
comments were as follow: 
 

“..having a clear, current and meaningful 
stimulus was essential for me to feel connected 
with the assignment, which makes it easier to 
find references online.” 
“the lecturer thought us how to ask good 
questions. Love that session. Asking, mmm, 
rephrasing my questions will help me to find 
interesting answers.” 
“Questioning skills session should be 
prolonged. It helps me to think better.” 
“I learned that I cannot speak without 
substance. I need data, I need references, I 
need other case study that I can infer my 
points with. When we speak with data, then 
people will listen to you.” 
“Talking to others in a group helps me to 
generate creative ideas. Having academic 
discussions in solving real issues helps me to 
be tweet intelligently.” 
“The lecturer’s feedback during our 
presentation was awesome, then we realise 
how we can do better. I mean, we thought ours 
was the best, but when we heard others’… we 
know we can definitely be more innovative.” 

 
Comments on having to talk about the issue several 
times with others and going through and referring to 
credible sources in answering the issues helped the 
students to strengthen their language skills.  
 

“When we talk about the issues, it helped to 
get the vocabulary… you know, sometimes the 
words just fly from your mind, especially when 
we speak in public. But if you practice, it is 
easier.” 
“Finding the best graph or figure that directly 
related to the (assigned) issue was not easy. 
The good thing was I went through a lot of 
articles that widen my view and the readings 
helped me to borrow relevant phrases and 
some cool quotes, too.” 

 
In learning online, some faces issues in collaborating at 
given time because of the internet connection. 
Nonetheless, the tried to resolve their problems by 
creating other sessions which suit the group members. 
One also emphasised on the importance to have a 
committed team member in order to complete the tasks. 
 

“I need committed friends to help me 
brainstorm ideas, especially when we learn 
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online. Sometimes we need to work at night to 
solve the issues given.” 
“Internet line is usually better at night, so we 
always do a lot of discussion pretty late at 
night.” 

5. Discussion and Conclusion 

Collaboration in reviewing and giving feedback 
In a conducive and non-threatening environment, the 
participants were enthralled to a set of well-documented 
interactive tasks which required them to communicate in 
English by referring to their schemata in projecting 
ideas. This can be observed during the first task where 
the participants were instructed to talk about a local dish 
in Terengganu of their choice and prior knowledge 
embedded with each own respective cultural-local 
background were articulated. At the beginning of the 
task, constant help for vocabulary to create chains of 
thoughts was intact as they struggled to construct their 
sentences and fellow participants were more than willing 
to give out words. Brainstorming ideas and planning out 
the words to say asked for short discussions amongst 
them and these have assisted them in projecting more 
recollection of experience to share with everybody. This 
has made them become more interactive and responsive 
as they gave feedback and responses to other 
participants’ dish demonstrations.  
 
Higher motivation because of distributed practice 
This project was initially developed to cater the needs of 
the participants who were passionate and dedicated in 
tackling their anxiety in communicating in English 
language. Positive attitudes towards the materials laid 
out for them helped in ensuring the smooth execution of 
each and every activity planned out. Participants were 
focused once assigned as each task required each of 
them to get involved in the process of brainstorming and 
discussing with fellow group members in using the 
second language. It may have taken them aback for a 
while as normally anxiety took control at the beginning, 
however once interest and passion kicked in, they began 
to actively participate. 
It was apparent from the data collection from the 
participants that the motivations for improving their 
communication in English language were consistent. 
Almost all participants stated and stressed out clearly 
that being able to speak in English was very significant 
so they could communicate with foreign delegates and 
fellow conference attendees, and most were enthusiastic 
about learning and improving their capabilities in the 
working environment.  
It is truly found that motivation is one of the factors that 
affects language learning. Keeping that in mind, most 
activities designed in Speak English for Women’s 
Empowerment in Terengganu (SEWEiT) were career-
related and community-based so that participants would 

not shy away from their scope of work. Fully aware of 
the significance of practising English discussing matters 
pertaining to work-related materials, participants 
actively learned and completed the tasks. Motivation 
could be clearly seen in cognitive perspective during the 
interactive activities. They attempted to integrate 
English language into local cultures and surprisingly 
global perspective. It can be seen clearly during the 
execution of group discussion on Leadership and 
Promoting Terengganu.  
Furthermore, fieldwork and excursions to places of 
importance and related to workplace helped participants 
to enhance their vocabulary, especially the words used 
within the industry visited, and experience the process 
and procedures during fieldwork. This experiential 
learning helped the participants to be able to explain 
confidently in their video reflections. Since the task 
needed them to record themselves and post it to the 
social media platforms, they underwent a few speaking 
practice sessions, prior to the final recording. It is proven 
that the participants’ did not show obvious anxiousness 
in the reflection video and they were able to explain their 
experience and feelings after the sessions in a 
comprehensible and fluent manner. Hence, this finding 
is in agreement with Chang’s findings (Chang, 2019) 
whereby repeated practice will improve fluency. In 
addition, the familiarity and venturesome-experience of 
participants using Facebook also contribute to the lack 
of agitation and stereotyped self-inferiority complex in 
executing the assigned tasks. 
However, a few participants tend to be irresponsive to 
tasks especially the ones where they were asked to do an 
individual presentation. They performed fairly 
acceptable during group discussions but retracted if eyes 
were upon them. This may be associated with one’s 
introvert personality but when asked, being detached to 
scope of work related to foreigners contributed to this 
lack of interest in conversing in English. Whereas, for a 
number of participants that need to be constantly dealing 
with global out-reach networks, they performed better 
during tasks. Strack, Lopes, and Esteves (2015) 
suggested that “while some individuals experience 
anxiety as incapacitating … others seem to thrive in 
similarly adverse circumstances” and “the latter may be 
driven to work harder when they experience anxiety in 
the face of difficult challenges” (p. 579).  
After the process of re-evaluating the data the elements 
within the Framework for Empowering Women in 
Terengganu (FEWiT) was improved and finalised. From 
the process of face-to-face and online learning and 
teaching that was carried out for 12 weeks, it was 
discovered that to enable the women leaders’ language 
learning and self-esteem to thrive, they need to be guided 
in different ways and tasks must be assigned creatively 
and innovatively. By giving a meaningful stimulus or 
assignment, participants tend to solve them by using 
vocabulary and language structure presented in class 
effectively, which is to use their language skills into 
fullest potential. Guiding them step by step using 
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FEWiT helped to improve the women leaders’ self-
esteem in speaking the English language. It is believed 
that if this framework is applied in community-based 
learning English courses in suburban areas of Malaysia, 
participants’ will not be afraid of using the language in 
public. All in all, after reviewing the data, the improved 
Framework for Empowering Women in Terengganu 
lays out six basic elements as a guide for learning L2. 
FEWiT is illustrated in Figure 3 below. 
 

 
Figure 3 - Framework for Empowering Women in Terengganu 

(FEWiT). 
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Abstract 

University students enrolled in the first year of the Computer Science degree may have problems approaching 
programming, negatively affecting their study during the course. Tutoring programming projects are very important in 
helping students with difficulty in learning by providing the right approach to study, improving their knowledge and skills 
in computing. The aim of this work is to realize a new Java Programming tutoring online course that allows students to 
have an effective online tool to achieve the learning goals of the course and this will enhance the programming exam pass 
rate. The course we have designed consists of tools to help students with video tutorials, self-assessment quizzes, code 
evaluations and exercises to solve using an online Java editor. Because the Moodle platform lacks tools to check the quality 
of the code syntax, a new software was created. It performs a syntax analysis of the Java code and, as a tutor, automatically 
provides feedbacks and tips to the students to improve the quality. For each online tool the immediate feedback technique 
is used to amplify students’ engagement. A Clustering Machine Learning technique is performed to identify different 
students’ behaviors. A correlation between them and the final performance showed the most influential features of the 
completed activities. Quantitative analysis highlighted the effectiveness of the tutoring system and the online course 
designed in this work to enhance the final exam pass rate. At the end, students filled a questionnaire to report their 
perception and satisfaction about the course. 

KEYWORDS: Tutoring, Feedback, Java Programming, Moodle, Machine Learning. 

 

1. Introduction 

In the first year at university, starting a new 
programming course can be hard for computer science 
students. Sometimes they can also have difficulty to 
pass the exam. Programming courses are perceived as 
difficult. This can increase the student dropout rate 
(Robins et al., 2010) and can negatively affect student 
study (Ambrosio et al., 2011; Aşkar et al., 2009; 
Figueredo et al., 2020; Hawi, 2010). A lot of the 

students that don’t have any programming experience 
before, think that programming is difficult to learn and 
use. They refuse to learn programming skills 
unconsciously (Tan et al., 2009). Students’ views 
regard the difficulties that they faced in programming 
themes that cover semantics, programming skills and 
programming knowledge (Özmen et al., 2014). Many 
students had difficulties developing computational 
thinking. Computational thinking is an attitude that 
permits problems solving using computational 
techniques (Wing, 2006; García-Peñalvo, 2016). 
Recent studies identify teaching methodology as the 
main reason for problems in teaching and learning 
programming. They rarely focused on developing the 
skills and knowledge acquired in the student’s learning 
experience (Figueiredo et al., 2020). 
Students must study not only theoretical concepts, but 
also interpret their own mistakes, find examples, and 
search solutions to known problems. The tutorial aspect 
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is important because it can allow the improvement of 
the quality of teaching. In fact, it can drive the student 
to acquire generic and disciplinary skills. Tutoring 
represents an action to support the different aspects of 
a student’s learning development (De Santis et al., 
2021). It helps students during their study and supports 
them in any difficult moments, such as the new 
approach to university study. The purpose of tutoring is 
to provide students to approach the critical steps of their 
studies in a good way. It is aimed at promoting 
academic success and avoiding university drop-out (Da 
Re, 2018). Sometimes it can happen that the degree 
courses in Computer Science are composed of many 
students enrolled. IT resources are often used to have a 
good management of classrooms with a lot of students. 
These resources are very effective because they allow 
to improve learning processes, thanks to new 
pedagogical approaches like e-learning courses applied 
in the field of Computer Science. Indeed, the use of 
MOOC for teaching IT in a university course with a 
high number of students, showed how these teaching 
methods have been effective, and expanded the 
students’ computer knowledge and skills. Furthermore, 
the use of the online course did not reduce the teaching 
effectiveness and allowed the improvement of the 
student’s learning results (Amendola et al., 2018; 
Guelfi et al., 2020). Blended programming e-learning 
courses provided some help for students to gain 
practical experience through the involvement of Java 
programming activities. They allowed students to learn 
more easily and are adapted to acquire programming 
skills (Hadjerrouit, 2008). 
Virtual Laboratories are also provided in e-learning for 
learning techniques and knowledge relating to 
computer programming. These online labs provide 
hands-on simulations that permit the students to learn 
comprehensively, through face-to-face lessons. 
(Richter et al., 2012). In online laboratories for learning 
graphic programming software such as Gnuplot, Video 
Tutorials are often used for data collection applied to 
the code (Amendola et al., 2016). Given the success of 
e-learning courses in education, its effectiveness for 
student learning, and the difficulty of managing a lot of 
students in the classroom, a programming tutoring e-
learning course is created.  
An online programming tutoring course can be very 
useful because e-learning platforms, like Moodle, allow 
the integration of different tools for programming 
purposes. Furthermore, they give the possibility to set 
for each tool automatic feedback. Feedback helps 
students to understand both the learning outcomes of 
the course and their relative progress toward meeting 
those goals (Hattie et al., 2007). Research evidence 
shows how effective feedback is an important element 
for student learning (Shute, 2008). Feedback finds 
many applications in the programming field, and it is 
used to contribute to improving students’ cognitive 
outcomes (Gusukuma et al., 2018; Marwan et al., 

2019). One of the fundamentals criteria that affect 
efficacy in feedback is the timing. Immediate feedback 
gives a lot of advantages, like the promoting of actively 
learning. It allows students’ partial knowledge to be 
rewarded with partial credit and it is strongly preferred 
by students compared to other techniques (Di Battista, 
2005). An example of immediate feedback is the IF-AT 
that provide to students’ immediate feedbacks about the 
accuracy of their answers, as the students are 
completing each exercise. The Immediate Feedback 
Assessment Technique (IF-AT) system provides 
immediate affirmative feedback or corrective feedback, 
depending on the answer given by the students (Epstein 
et al., 2002). Research evidence shows how immediate 
feedback is more effective compare the delays 
feedback, on complex tasks, when students have less 
prior knowledge (Shute, 2008) like the new university 
students that approach programming. Students 
involved in immediate feedback got a high level of 
scores and correct answers then the other students. This 
method engages students in the process of discovering 
and correcting initially imprecise response strategies 
(Epstein et al., 2002). 
Learning Management System (LMS) like Moodle 
permits to create an effective programming tutoring e-
learning course, because it covers most of the features 
that allow the successful learning of java programming, 
like videos, online editors, and different types of 
multiple-choice quizzes. These tools allow the 
integration of video tutorials for writing code, give the 
possibility to perform the code and, thanks to the 
feedback functions, check errors in the execution of the 
created software, check theoretical knowledge, 
evaluate the code, test the functionality of the code. 
However, testing the quality of the syntax produced by 
the student is important to complete an online 
Programming Tutoring course.  
An online editor can recognize errors at runtime; 
anyway, if the program runs correctly, the code may not 
be written optimally. It could not respect the logic of 
the object-oriented paradigm, or there could be an 
improper use of java commands that could create 
optimization problems. Unfortunately, in Moodle there 
is no automatic tool that allows the students, based on 
the code described, to have feedback and advice to 
improve the quality of the code syntax of the Java 
programming language. A new tool was created to 
analyse the syntax of the written code and its quality. 
The tool then, as a tutor, automatically provides 
feedback and tips to the students in order to improve the 
quality of the code.  
In recent years, several students of Computer Science 
at the University of Camerino encountered difficulties 
in Java programming during the attendance of their 
first-year degree. These difficulties were not always 
overcome, and students often didn’t pass the exam 
during their first-year degree, registering a decreasing 
trend of exam pass rate from 51% to 43% during the 
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last four years (from academic year 2015/2016 to 
2018/2019). The Java programming course is one of the 
most important courses in the three-year degree in 
Computer Science, so the exam failure in the first year 
led often students to leave the university. We recall here 
that the first-year drop out from the university system 
is one of the most crucial problem in Italy and one of 
the most difficult to be solved, or at least mitigated. 
The aim of this work is to realize an effective online 
Tutoring course that contributes to an improvement in 
the quality of teaching in the Java Programming course. 
The research conducted aims at investigating if the 
online tutoring system is able to improve the students’ 
performance and also enhance the exam pass rate in the 
first-year students in order to decrease the possibility of 
drop-out. 
The final goal of our work is to demonstrate how it 
improves students’ computer skills and knowledge and 
check if they can give benefits to students, in terms of 
performance (if they quickly pass the final exam) and 
in terms of satisfactions (analysing also the 
questionnaire based on the students’ perceptions). 
The online tutoring course was delivered in January 
2020 and was structured in 6 modules, designed, and 
uploaded to the Moodle platform of the University of 
Camerino. Students of the first year of the degree 
course in Computer Science had access to the course at 
the end of the period in which the Java Programming 
lectures were held. They performed the activities of the 
tutoring course before the final exam. In this paper, the 
design of the online course and the results obtained by 
the students were discussed to evaluate the impact of 
the online tutoring course in terms of pass rate of the 
final exam and level of student satisfaction. In fact, we 
want to evaluate the effectiveness of the online tutoring 
course, to ensure an effective tool for improving the 
study approach to students. 
The evaluation the course was analysed by the 
following research questions: 

1. How did the students use the online resources? 
2. Did the massive use of the platform help students 

pass the exam within the academic year? 
3. How did the students perceive the effect of online 

resources in acquiring skills and passing the 
exam? 

 
A teaching model was designed and adopted to obtain 
the answers to these research questions. Logs for the 
various activities were extracted from the e-learning 
platform and processed using Machine learning 
techniques. In this way it was possible to determine and 
compare the behaviours held by the students on the 
platform and how they affected the results of the final 
exam. Finally, the questionnaire filled by students was 
analysed. 

2. Methods 

2.1 Participants 
This case study was carried out with a group of 151 
first-year students of the degree course in Computer 
Science at the University of Camerino. The course was 
delivered in Italian. Participation in the online tutoring 
course was voluntary. The online tutoring course was 
available to students after the theoretical and laboratory 
face to face lectures, to have a basic preparation before 
taking the tutoring course. A professor, a tutor, and a 
Ph.D. student in Computer Science course at the 
University of Camerino prepared the teaching 
materials, the video tutorial and designed the online 
activities. 

2.2 Research methods and procedures 
The project of the online tutoring course was preceded 
by an accurate identification of the topics that the last 
years students found difficulties.  
The main goal of teaching programming course is to 
acquire skills to create computer software that solve 
real problems, developing computational skills. The 
course was divided into 6 modules, each of which 
consists of topics that allow to achieve the learning 
outcomes of the programming course. These permit to 
implement and create simple software to solve 
computational problems. In particular, the following 
topics were explained in each module: 

1. primitive data types, cast, bitwise operators; 
2. vectors and cycles; 
3. control flows and logical operators; 
4. classes and exceptions; 
5. math and Util libraries; 
6. inheritance and interfaces. 

 
For each module, activities were developed to allow 
effective learning of students’ knowledge and skills. 
Each module initially consists of a video tutorial, often 
used in e-learning courses to stimulate student 
engagement (Amendola et al., 2016). The video tutorial 
drive students step by step in writing the programming 
code aimed at solving programming exercises. Video 
tutorials last a maximum of 20 minutes, about 40 MB 
in size and consist of voice and screen recording. In 
particular, a Java online editor is displayed, and the 
step-by-step explanations show the code to solve 
exercises. Key information on the methods and 
solutions are used; theoretical references are included 
in the video, to provide the tools to solve similar tasks. 
To give the opportunity to develop computational 
knowledge, various activities and exercises are 
included where students with difficulties can test their 
skills. The activities to be delivered in the course are 
based on teaching models that found a fast and effective 
learning of computer skills and knowledge in 
programming (Tan et al., 2014). These models consist 
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of different exercises like multiple choice and open 
cloze. The interactive tutor is another important tool for 
learning success which supports step by step the 
development of simple computer software (Figueiredo 
et al., 2020). 
The following activities are included in each module: 

1. multiple choice quiz; 
2. text completion; 
3. code evaluation; 
4. exercise with solution; 
5. programming exercise. 

 
The “multiple choice quiz” consists of written java code 
and student must give the right answer selecting what 
output the code performs. 
The “text completion” is composed by open cloze 
exercises, used for the acquisition of knowledge related 
to the Java syntax (e.g., logical operators, conditional 
operators, data types etc.).  
The “code evaluation” is a multiple-choice quiz that, 
analysing a written code, consists of more than one 
alternative that students must detect. In this exercise 
there is the code that has anomalies. Students have to 
check what anomalies it presents by selecting the 
correct ones from a series of items. The system 
automatically gives feedback showing the theoretical 
explanation.  
In the “exercise with solution” activity there is a task 
that describe the problem to perform and the solution, 
giving the complete source code. This exercise is useful 
for students because they can try to solve the task by 
themselves and later compare with the solution 
provided. In this way they can understand the correct 
way on how to solve the problem properly.  
Like this activity, there is a “programming exercise” 
that students have to perform autonomously. Students 
must produce the source code on the java editor and 
check if it’s correct.  
The Java editor used in this course is an online compiler 
made by “Trinket” that is embedded into the Moodle 
course. It runs the java code online and checks its 
correct execution. 
When the source code is correct, students check the 
quality of the syntax code. The students execute the 
implement code using the “interactive tutoring 
software”, that we especially developed for this online 
tutoring course to overcome Moodle limits (Moodle 
lacks a tool that supports these features). This software 
provides automatically immediate feedback on the 
quality of the code entered, analysing criteria like 
“keywords”, “use of variables”, “use of methods”, 
“correct use of classes” to satisfy the object-oriented 
paradigms. 
There are several studies that highlight the 
effectiveness of an interactive tutor in teaching 
computer science: i) working with an interactive tutor 

who supports the making of programs is more effective 
than learning to program by doing the same exercise 
using only a compiler; ii) the use of automatic tutors 
requires less help from the teacher; iii) use of online 
tutors increases self-confidence in students; iv) 
immediate feedback from the tutor appears to be 
preferable to feedback given later in class (Gerdes et al., 
2012). The interactive tutor application is developed in 
PHP and is installed on a Linux, Apache, MySQL e 
PHP (LAMP) server. It consists of an html input file, 
which consists of a textbox where students insert their 
own java code and a button for code verification and an 
output php file, which shows to students feedback 
related to the inserted code. Students receive, on output, 
feedback on mistakes and tips to improve the quality of 
the java syntax. The system consists of an accurate 
analysis of the text that it takes as input. It compares the 
written text with different criteria that the code should 
satisfy, set by the teacher for a given exercise. These 
criteria can be: i) use of specific keywords (e.g. “final”, 
“static”, “public”), ii) length of the code, iii) use of java 
classes, methods, libraries and functions. 
Thanks to these tips, students can understand their 
mistakes and edit their code until they get positive 
feedback, improving their code without the human 
intervention. A database, connected to the interactive 
tutor, collects all the students’ attempts every time they 
try to verify the quality of the written Java code. Thanks 
to this mechanism the teacher, who has access to the 
database, can directly see each attempt and check, 
based on the students’ mistakes, if there are topics that 
are difficult for the students to understand. Monitoring 
the student progress checking the data collected by the 
tool is an important feedback for the teacher which can 
detect possible issues in specific topics and in case edit 
properly the online activities or learning materials in 
order to guide the students to overcome their weakness 
in these topics. 
In addition to the 6 modules, the course has an 
introductory video that explains: i) aims and structure 
of the course; ii) how to use the editor; iii) general intro 
to java topics. 
Finally there is a questionnaire, consisting of 24 
questions aiming to acquire interest in the study and to 
check students’ perception and satisfaction. 
2.3 Data collection and methodology 
The results consisted of an analysis of student reports 
and a questionnaire on the use of the course, both 
extracted by Moodle platform. 
Several aspects were analyzed to determine the 
effectiveness of the Programming tutoring course: 

1. use of the platform activities, through online 
course modules logs; 

2. detection of the percentage of students who 
passed the exam based on their behavior in the 
online programming tutoring course; 
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3. data collected from an online questionnaire 
aiming to extract info about students’ experience 
and perceptions in the programming tutoring 
course. 

 
Initially (point 1) we analyzed the learning analytics 
extracted by the e-learning platform at the end of the 
tutoring course. These data were organized in tables 
showing the number of logs to the different resources 
and activities, to determine the level of interaction of 
the students.  
Then (point 2) we checked how an intensive use of the 
platform can increase the success rate for passing the 
final exam. To do this, we first determined the different 
students’ behaviors based on the display and the use of 
all the activities in the modules. In online learning 
environments, clustering can be used to find groups of 
students with similar behavior and characteristics 
(Vellido et al., 2010; Nalli et al., 2022). Clustering is a 
Machine Learning technique that permits automatically 
to identify relationships between data in a dataset with 
multiple features, to group objects with similar 
characteristics in the same group(cluster) (Bovo et al., 
2013, Nalli et al., 2021). The clusters are generated by: 
i) extraction of data relating to the students from the 
Moodle Reports used to create the dataset, ii) the input 
file of the clustering algorithm; iii) creation of the 
software to execute the clustering algorithm to 

grouping students with similar characteristics and 
behaviors. 
We selected the following data relating to the behavior 
of the students: total time and login frequency, number 
and attempts of completion exercises, number and 
attempts of evaluation code exercises, number and 
attempts of quizzes, number and attempts of exercises 
with java compiler and interactive tutor, number and 
frequency of videos. To simplify datasets, we grouped 
data into a few features. The feature is an individual and 
measurable property of an observed phenomenon 
(Bishop, 2006). Data belonging to the same type of 
activity (but also in different modules) was aggregated 
into the same feature.  
The collected data was preprocessed. Each student was 
represented by a “vector of input” with features 
consisting of the values of the attributes associated with 
the student. 
All the data, organized into feature vectors, one for each 
student, were inserted into a single Excel file, called 
dataset, which represents the input file of our clustering 
software. 
The clustering software with K-Means algorithm was 
implemented through Python scikit learn library 
(Hackeling, 2014). 
The software creates groups of students that have 
similar behaviours and characteristics on the platform. 

 

 
Figure 1 – Conceptual flow of online activities and software execution. 
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Once obtained the clusters, we compared them with the 
percentages of students who passed the final exam 
before the end of the academic year 2019/2020; thus 
determining the most influential behaviours and 
activities that allowed a fast pass exam rate.  
Finally (point 3), the course provided a questionnaire 
consisting of 24 questions divided into 3 sections: i) 
behaviours, ii) intentions, preferences, opinions, iii) 
open questions and comments. The section 
“behaviours” consists of 12 questions to obtain data on 
the experience related to the online tutoring course. The 
section “intentions, preferences, opinions” consists of 9 
questions, using Likert scale. These questions covered 
satisfaction and perception related to the online course, 
in particular advantages and disadvantages related to 
the understanding of the material and use. Section 
“open questions and comments” consists of 3 open 
questions, where students give their opinion on what 
they liked most and what they liked least about the 
course, useful as feedback. The students completed the 
questionnaire voluntarily and anonymously. In this 
paper we discuss the results related to the second 
section of the questionnaire to detect the students’ 
perception and satisfaction. 

3. Results 

How did the students use the online resources? 
The data relating to students enrolled in the first year of 
the Computer Science course of the academic year 
2019/2020 were analysed. 
Table 1 summarizes the level of general interaction that 
the students had with the materials within the different 
modules. For each user, multiple logs occurred for the 
same activity. 
Access to the activities of each module was unrestricted 
and therefore students didn’t need to follow an order for 
viewing the materials. Therefore, students only viewed 
the activities in which they had lot of difficulties or the 
activities useful for passing the exam. 
Table 2 shows the types of activities most used in the 
course. From the number of accesses, we can see how 
the practical activities, which return an evaluation or 
feedback, had more success than the theoretical 
activities (such as videos). This happened because the 
students enrolled in the tutoring course needed to test 
their knowledge through exercises, compared to the 
theory carried out on face-to-face lessons. All exercises 
were delivered on the online course at the same time 
and students were able to perform the exercises with an 
unlimited number of attempts. The most used activity 
was the “Multiple choice quiz” as it is an important tool 
for students to fix their knowledge. Other activities 
widely used were “Text Completion” and “Code 
Evaluation”, which return an immediate evaluation 
based on the option selected or word entered. The 

possibility of having immediate feedback allows 
students to check if they understood the concepts, or to 
identify errors with the aim of improving their 
programming knowledge. The “programming exercise” 
activity was also widely used, with 1331 accesses, 
which was preferred to “Exercise with solution”. This 
reinforces the importance of the interactive tutor to 
learn programming and develop computational 
knowledge. Using the online tutor with immediate 
feedback, the student is driven in writing the code with 
a good quality. This allows students to be more 
effective in learning programming than carrying out 
this activity by themselves or using only the compiler; 
it also improves their self-confidence. (Figueiredo et 
al., 2018). 
 

 

 

 
Materials Logs 

Module 1 - Primitive data 
types, cast, bitwise 
operators 

4672 

Module 2 - Vectors and 
cycles 

3708 

Module 3 - Flow control 
and logical operators 

1891 

Module 4 - Classes and 
exceptions 

2042 

Module 5 - Math and Util 
libraries 

1708 

Module 6 - Inheritance and 
interfaces 

1433 

Table 1 – Number of student-logs to the 
materials in all Modules of the online course. 

 
 

Activities Logs 

Video 987 

Multiple choice quiz 8391 

Text completion 2057 

Code evaluation 2061 

Exercise with solution 639 

Programming exercise 1331 

Table 2 – Most used activities in the online 
course. 
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Has massive use of the platform helps students to pass 
the exam within the academic year? 
To determine the effectiveness of the online tutoring 
course, we decided to carry out a quantitative analysis 
on the dataset for the first-year students of the 
Computer Science Degree Course of the academic year 
2019/2020. Initially we used the Clustering technique 
to determine groups of students who had similar 
characteristics relating to the use of the course 
activities. The second step was the correlation of each 
cluster with the performance obtained by students 
belonging to the same cluster, to determine which 
behaviours influenced passing the exam. Only exams 
passed within the 2019/2020 academic year were 
analysed. 
The clusters were examined to determine the different 
behaviours on the platform, highlighting which features 
are the most influential. In this way it was possible to 
profile the students who belong to the different clusters. 
Cluster 0 (26 users) represents students with high 
activity in the course, Cluster 1 (40 users) represents 
students with average activity and Cluster 2 (85 users) 
reflects inactive students. This is also confirmed by the 
analysis of very influential features in the creation of 
clusters, using the K-means clustering algorithm. 
The most important features were the following: i) 
number of quiz attempts, ii) number of views of the 
example performed and number of exercises to be 
performed with the compiler and interactive tutor.  
The feature values within each cluster are represented 
using the average of the feature values of the students 
belonging to the same cluster. The average value of 
each feature is shown in comparison with the maximum 
value that the feature can represent. 
Cluster 2, that represents the inactive students, showed 
few attempts among all the quizzes of the course with 
an average of 7.37 attempts, few views of the types of 
“exercises with solution” (0.42 / 6) and a low number 
of different exercises carried out with java compiler and 
interactive tutor (0,81 / 12). This little interaction 
during the course is also confirmed by the number of 
accesses of the students belonging to the cluster (3.42) 
and by the number of video views (1.8). 
Students belonging to cluster 1 reflect average values 
in all activities. In fact, Cluster 1, compared to Cluster 
2, finds a significant difference such as the number of 
quiz attempts (80.52), number of views of exercises 
with solutions (2.52 / 6) and number of different 
exercises carried out with java compiler and interactive 
tutor (4.62 / 12). The number of accesses (16.12) 
confirms the greater activity of these students and the 
video views (12.02). 
Cluster 0, that represent active students, showed an high 
number of quiz attempts (130.26), lot of views of 
exercises performed (4.84 / 6) and an high number of 
exercises performed with java compiler and tutor (10, 
23 / 12). 

To check if the behaviour carried out by students on the 
e-learning platform had benefits in terms of 
performance, we extracted from each cluster the 
percentage of students who passed the final exam 
before the end of the academic year 2019/2020. 
As showed in Figure 2, the students of Cluster 0, with 
high activity on the platform, achieved an higher 
success rate than the other clusters, equal to 69%. A 
good success rate was returned also by the students of 
Cluster 1 who, with average activity, passed the exam 
with a percentage of 55%. Cluster 2 had a very low 
percentage of students who passed the final exam, equal 
to 22%. It confirms the tutoring course gives benefits 
for the students. 
 
How did students perceive the effect of online resources 
in acquiring skills and passing the exam? 
In this part we reported the results of the data returned 
by the questionnaire proposed to first year students at 
the end of the last exam session of the academic year 
2019/2020. We wanted to analyse the perception of 
students on the use of the online tutoring course, and 
especially if this course influenced the improvement of 
computational knowledge and skills in addition to 
passing the final exam. 
Most of the students believe that the use of the online 
tutoring course is effective for passing the exam. Figure 
3 shows that 76% of students believe in the usefulness 
of the tools and exercises, to increase the chances of 
success, while only 23% think that they had little or no 
impact. This last part of students was represented by 
them that had less activity online. They, as shown by 
the Clusters analysis, didn’t easily pass the exam. 
The usefulness of the tutoring course is also confirmed 
in the improvement of computational skills and 
knowledge. 80% of students claim that the tools and 
exercises used in the course have improved their 
computational skills, while 20% believe that they had 

 

 
Figure 2 – Number of students per cluster who 
passed the final exam within the academic year 

2019/2020. 
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little influence on learning skills. Regarding the 
improvement of the knowledge, 85% of students 
believe that the tools improved them, compared to 15% 
of students who think that they had little impact for the 
knowledge enhancement. 95% of students consider all 
online activities (Text completion, Code Evaluation, 
Exercise with solution, Programming exercise) useful 
as a teaching support tool.  

 
The video tutorials were appreciated as support tools, 
with only positive judgments (50% = good, 28% = very 
good, 22% = excellent). This result is confirmed by the 
students that consider video tutorials positively for the 
improvement of knowledge (89%) and skills (83%). 
However, only 57% consider the video tutorials useful 
for passing the exam, while 43% consider them not very 
useful. This highlights the need for students to have 
tools that allow them to practice computation, 
compared to theoretical notions. 

4. Conclusions 

In this work, an online Java Programming tutoring 
course was created and delivered through the Moodle 
platform, which allowed the students with learning 
difficulties to have an effective online tool to improve 
their computational skills and knowledge, overcoming 
the weakness and critical phases of their studies. 
This was also possible thanks to the possibility of using 
video tutorials and carrying out specific online 
programming exercises. 
Due to the lack of a tool to check the syntax quality of 
the code written by the students, we implemented a new 
software to achieve this goal. We therefore created a 
new Tool (Interactive Tutor) which performed a syntax 
analysis of the written code and, as a tutor, 
automatically provided feedbacks and advice to 
improve quality. This tool doesn’t require the teacher 
intervention and speeds up the learning process. 

The results reported in this work showed the 
effectiveness of the online tutoring course and a high 
level of students’ engagement. The comparison 
between the clusters obtained and the measured success 
rate highlighted the impact that the course had in terms 
of passing the exam. Cluster 0, which consists of active 
students in the course, had a high success rate compared 
to the others equal to 69%. Cluster 1, that involved 
students with an average activity, had a lower exam 
pass rate of 55%, while Cluster 2, which includes 
students with low activity, had a percentage of 22% 
exam pass rate. 
The quantitative analysis, carried out by processing the 
data extracted from the final questionnaire filled by the 
students, reported excellent feedbacks in the students’ 
perception and satisfaction. 
A future development of this work can consist in testing 
the effectiveness of the online course here designed for 
other university degree courses, to check the benefits 
also for students of different-topic courses. 
Furthermore, it could be important to improve the 
interactive online tutor by developing a new standard 
plug-in that easily allows the teacher to set the code 
criteria, to check the quality of the code and allows 
interoperability between different programming 
languages. 
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Abstract 
This study was conducted to investigate the effect of learner characteristics on online interaction, the relationship between 
online interaction and learner satisfaction, and variances in online interaction across different courses. Three types of 
online interaction were studied: learner-instructor interaction, learner-learner interaction, and learner-content interaction. 
To achieve the goals of this study, a survey was sent out to students enrolled in three online consumer finance courses at 
a large research university. Findings reveal that females rated the instructor-student interaction higher than males. Student-
content interaction correlated the most with learner satisfaction. Learner-instructor and learner-learner interaction varied 
significantly among the three courses, while no statistical difference was found in learner-content interaction across the 
courses. This study provides insights for instructors, instructional designers, and administrators to implement and improve 
their design of different types of interaction in online course to enhance learner satisfaction and the quality of online 
courses. 

KEYWORDS: Online Learning, Online Interactions, Consumer Finance, Learner Satisfaction, College Students.  

 

1. Introduction 

Online education continues to grow quickly with an 
increasing number of enrollments each year worldwide 
(Allen & Seaman, 2013, 2016). The development of 
technologies (e.g., learning management systems and 
multimedia products) has become the driving force for 
the fast growth of this industry. At the time of this 
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article, institutions of learning had transitioned from 
face-to-face to online learning to keep students and 
faculty safe during the COVID-19 pandemic 
(Bruggeman et al, 2022; Hodges et al., 2020; Maitra & 
Jain, 2023; Tang et al., 2023; Zhou et al., 2020). Aside 
from the pandemic, convenience and flexibility are two 
main features that attract a large number of learners to 
online courses (Cole, Shelley & Swartz, 2014; Hodges 
et al., 2020; Li, 2022; Song et al., 2004). Learners often 
have a more flexible schedule when enrolling in online 
courses (Gosmire, Morrison, & Van Osdel, 2009; 
Martin, Xie & Bolliger 2022), allowing them to study 
the course materials and work on assignments at their 
preferred time and location. 
However, several issues exist with online education, 
including the loss of face-to-face interaction with the 
instructor and fellow students (Bolliger & Halupa, 2012; 
Cole et al., 2014; Sher, 2009), feelings of isolation, and 
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insufficient instructor support (Beaudoin, Kurtz & Eden, 
2009; Bruggeman et al, 2022; Kurucay & Inan, 2017; 
Song et al., 2004; Sher, 2009). Additionally, difficulties 
and anxiety incurred in using technologies could cause 
negative online learning experiences (Bolliger & 
Halupa, 2012). All of these factors could lead to high 
dropout rates and low learner satisfaction in online 
education (Parker, 2013; Sher, 2009). 
To evaluate the effectiveness of an online program, 
several key indicators have been identified: learner 
satisfaction, learner performance (e.g., grades), and 
learner attitude (Bolliger & Halupa, 2012; Ni, 2013). 
Learner satisfaction is defined as the learner’s 
perception of the instructional quality of their learning 
experiences (Bolliger & Halupa, 2012; Kuo et al., 2014). 
Sher (2009) claimed that age, gender, language, and 
course experiences may affect student satisfaction. 
Another vital predictor of learner satisfaction is online 
interaction (Beaudoin et al., 2009; Kuo et al., 2014; 
Wanstreet, 2006). Online interaction is also a 
determining factor of the success of online learning 
(Jung et al., 2002; Picciano, 2002; Swan, 2002). 
Garrison, Anderson, and Archer (1999) and Parker 
(2013) believed that learning occurs through interaction. 
Appropriate design and implementation of interaction in 
online courses could lead to positive learning 
experiences (Beaudoin et al., 2009), including higher 
learner satisfaction (Beaudoin et al., 2009; Jung et al., 
2002; Shea, Richardson & Swan, 2022; Swan, 2001, 
2002) and increased motivation (Parker, 2013). 
According to Kuo et al. (2014), learner satisfaction 
should be incorporated into evaluating online courses 
and improving online education programs by the 
instructors and administrators. Ke and Kwak (2013) 
pointed out that learner satisfaction can be analyzed in 
individual online courses as well as across academic 
programs. To evaluate the effectiveness of online 
consumer finance courses at a large research university, 
this study investigates the design of different types of 
interaction and their impact on learner satisfaction, 
providing insights for the design of future online 
consumer finance courses. 

2. Literature Review 

Online interaction is defined as computer-mediated two-
way reciprocal communication that enables information 
exchange and social connection in an online learning 
environment (Wanstreet, 2006). Wagner (1997) 
presented a variety of interaction outcomes, including 
interaction 1) to increase participation, 2) to develop 
communication, 3) to receive feedback, 4) to enhance 
elaboration and retention, 5) to support learner 
control/self-regulation, 6) to increase motivation, 7) for 
negotiation of understanding, 8) for team building, 9) for 
discovery, 10) for exploration, 11) for clarification of 
understanding, and 12) for closure. 

Moore (1989) proposed three types of interaction: 
learner-instructor interaction, learner-learner 
interaction, and learner-content interaction. Different 
from traditional education where the interaction between 
the learner and instructor takes place in a physical setting 
(e.g., classroom or office), interaction in online 
education occurs via a learning management system, 
email, or other digital platforms. Online learners 
communicate with the instructor and their peers using a 
variety of technologies, including video chat, instant 
messenger, social media, and other tools. Interactive 
learning materials could also be created to provide 
instant feedback based on learner input information. 
Swan (2004) mapped learner-learner interaction with 
social presence, learner-instructor interaction with 
teaching presence, and learner-content interaction with 
cognitive presence according to the community of 
inquiry model (Garrison et al., 1999; Shea, Richardson 
& Swan, 2022).  
Many empirical studies have been conducted to 
investigate the effects of different types of interaction on 
learner satisfaction. When instructor-learner interaction 
and learner-learner interaction were examined in online 
courses, both factors were identified as significant in 
affecting learner satisfaction (Ke & Kwak, 2013; Sher, 
2009). However, when learner-content interaction was 
considered or implemented in the experiments, learner-
learner interaction was identified as least associated with 
learner satisfaction or had no influence on learner 
satisfaction (Bordelon, 2015; Kuo et al., 2013; Kuo et 
al., 2014; Kuo & Belland, 2016; Marks, Sibley & 
Arbaugh, 2005). Regarding the most significant 
interaction predictor for learner satisfaction, some 
studies reported instructor-learner interaction was the 
strongest predictor (Gabrielle, 2001; Marks et al., 2005). 
In contrast, others found that learner-content interaction 
correlated the most with learner satisfaction (Kuo et al., 
2013; Kuo et al., 2014; Kuo & Belland, 2016; Strachota, 
2003). 

3. Methodology 

This study was conducted to investigate different types 
of online interaction (e.g., learner-instructor interaction, 
learner-learner interaction, and learner-content 
interaction) and learner satisfaction in online consumer 
finance courses. A mixed-method research approach 
was implemented to collect both quantitative and 
qualitative data. The findings concluded from this study 
provide feedback for instructors, designers, and 
administrators to make decisions that improve 
interaction design in online courses and enhance the 
quality of online programs. 

3.1 Research questions 
1. How do learner characteristics relate to different 

types of interaction, including learner-instructor 
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interaction, learner-learner interaction, and 
learner-content interaction?  

2. To what extent do those three different types of 
interaction affect learner satisfaction?  

3. Is there any difference among the three types of 
interaction in the three online consumer finance 
courses? 

3.2 Data collection 
A survey was distributed to a total of 122 students who 
were enrolled in three online consumer finance courses: 
Consumer Rights with 82 enrolled students, Housing 
and the Consumer with 32 students, and Resource 
Management with 16 students. Four of the 122 students 
enrolled in two courses, while two students enrolled in 
all three courses. The survey questions focus on learner 
demographics (e.g., age, gender, and ethnicity), learner-
content interaction (cognitive presence), learner-
instructor interaction (teaching presence), learner-
learner interaction (social presence), and learner 
satisfaction. Students were asked to indicate their 
agreement with the following statements in the survey, 
such as “The instructor gives feedback on course 
submissions” (teaching presence), “Collaborating with 
other students as part of group assignments or 
discussions” (social presence), and “Interactive 
assignments are presented in the class” (cognitive 
presence). Open-ended questions were also created to 
collect additional feedback about the courses. The 
Cronbach’s coefficient alpha values as shown in Table 1 
were calculated to acquire the reliability information for 
three types of online interaction and learner satisfaction.  
 

Variables Scale Number of 
items 

Reliability 
(Cronbach’s 

alpha) 
Learner-
instructor 

6-point likert 
scale 4 0.82 

Learner-
student 
interaction 

6-point likert 
scale 4 0.88 

Learner-
content 
interaction 

6-point likert 
scale 3 0.75 

Learner 
Satisfaction 

5-point likert 
scale 5 0.74 

Table 1 - Instrument Reliability. 

 

3.3 Participants 
The majority of online students enrolled in those three 
courses were Caucasian (76.9%), followed by African 
American/Black (10%), Asian (8.5%), Hispanic (3.8%), 
and other (0.8%). Forty-nine percent of the students 
were male, and 51% were female. The youngest student 
was 18 and the oldest student was 26, whereas most of 
the students were between the age of 19-22 years old. 

3.4 Data analysis  
Survey data was analyzed using statistical software 
SPSS. ANOVA and Pearson correlation were adopted to 
investigate the research questions. In addition, content 
analysis was performed to analyze students’ answers to 
open-ended questions. The authors of this paper 
examined the answers independently and checked each 
other’s codes afterwards. 

4. Findings 

4.1 Descriptive statistics 
The statistical results showed that students rated learner-
content interaction the highest among those three types 
of interaction with a mean score of 4.50 (SD=1.03), 
followed by learner-instructor (M=4.26; SD=1.07), and 
then learner-learner interaction (M=3.15; SD=1.18) 
based on a scale of 6. The average score of learner 
satisfaction in taking online courses is 3.94 (based on a 
scale of 5). 

4.2 Learner characteristics and interaction 
One-way ANOVA was used to examine the relationship 
between learner characteristics and interaction. 
Statistical results show that age and ethnicity had no 
effect on the three types of interaction; however, gender 
was linked to learner-instructor interaction. 

4.3 Gender and interaction 
The results shown in Table 2 indicate that gender relates 
closely with learner-instructor interaction (p < .05). The 
average rating on learner-instructor interaction by 
female participants is 4.46, whereas the average score 
for learner-instructor interaction for male is 4.05. In 
contrast, there is no significant difference between male 
and female regarding the ratings for learner-learner and 
learner-content interactions. 
 

 Male Female F 
M SD M SD 

Learner-
instructor 
interaction 

4.05 1.15 4.46 0.95 4.98* 

Learner-
learner 
interaction 

3.28 1.11 3.03 1.24 1.48 

Learner-
content 
interaction 

4.46 1.05 4.55 1.02 0.22 

* p < .05 
Table 2 - Gender and instructor-student interaction. 

 

4.4 Interaction and learner satisfaction 
Pearson correlation was utilized to identify the 
relationship between the three types of interaction and 
learner satisfaction. As shown in Table 3, the results 
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indicate that learner-content interaction is highly 
correlated with learner satisfaction (r= .257, p < .01). 
The higher students rated the learner-content interaction, 
the more satisfied they were with taking online courses. 
Learner-learner interaction and learner-instructor 
interaction did not have a significant relationship with 
learner satisfaction. 
 

  Learner-
instructor 

Learner-
learner 

Learner-
content Satisfaction 

Learner-
instructor 

− .425** .369** .148 

Learner-
learner 

 − .398** .123 

Learner-
content 

  − .257** 

Satisfaction    − 

Table 3 - Correlation between interaction and learner satisfaction. 

 
To answer the third research question: Is there any 
difference among the three types of interaction in the 
three online consumer finance courses? One-way 
ANOVA was adopted to examine if differences exist in 
learner-instructor interaction, learner-learner 
interaction, and learner-content interaction among the 
three courses. The means and differences are displayed 
in Figure 1. 
As Figure 1 shows, the three types of interaction vary 
among the courses, which are represented by the average 
scores. There are statistically significant differences 
between learner-instructor interaction (F=4.07, p < .05) 
and learner-learner interaction (F=3.50, p < .05). No 
statistically significant difference in learner-content 
interaction is found across those three courses. 

4.5 Learner Feedback on Interaction 
Learners were also asked to comment on the interaction 
design of the course in the open-ended questions of the 
survey.  

 
Figure 1. Interaction in three online courses. 

 
The responses from the participants have been analyzed 
and presented based on the types of interaction.  
Table 4 shows examples of quotes from the participants 
according to the three types of interaction. Learner 
responses indicate that participants prefer to have more 
learner-learner and learner-content interactions in an 
online course.  
Discussion forum was used as the online platform for 
learner-learner interaction. According to participants 
who answered the question on their interaction 
preference, about 30 participants (24.39%) prefer to 
interact with their peers, while approximately 31 
participants (25.20%) like the learner-content 
interaction the most. Eighteen participants (14.63%) 
prefer to have more interaction with the instructor.  
In addition to reflecting on their experience of 
interacting with the instructor, peers, and course content, 
the learners reported on other experiences and provided 
suggestions for future course design including setting 
reminders, using projects to showcase course work, and 
providing live lectures periodically. 

 

Learner- Instructor Learner-Learner Learner-Content 

“I think the most important aspect of 
online learning is when the 
instructor communicates 
often/responds often. Online classes 
almost feel more personal this way 
(if the instructor sends 
info/feedback/encouragement often) 
as with in-person classes issues get 
pushed to office hours or you HAVE 
to ask a question in front of the 
entire class....” 
  
“Teachers who respond quickly 
helps you feel engaged in the class” 

“Talking with classmates about class 
topics broadens the horizon of how I 
think about the subject matter.” 
 
“We have more discussions in my 
online class compared to my other 
classes.” 
 
“I think an online class can be more 
engaging when students have to 
respond to other students discussion 
questions.” 

“The narrated slides are very 
helpful.” 
 
“When watching recorded lectures is 
better for note taking because you 
can pause the video if the instructor 
talks too fast or rewatch it multiple 
times if the concept isn’t coming 
across too well.”  
 
“Online classes are more engaging 
to me when I have lecture videos to 
watch.” 
 
“The material is all presented in 
front of you, so it is easy to access 
and look back on.” 
 

Table 4 - Learner Feedback on Interaction Experiences in the Consumer Finance Courses. 
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5. Discussion and Conclusions 

Gender was the only learner characteristic identified as 
influencing learner interaction in this study. Females 
rated learner-instructor interaction higher than males; 
this may be interpreted as females viewing learner-
instructor interaction as more important in their learning 
process. According to Kuo and Belland (2016), age had 
an impact on learner-instructor interaction. However, 
participants in their studies had a wide age range, from 
18 to above 56 years old. In contrast, no relationship was 
identified between age and learner satisfaction in this 
study; this may be because participants in this study 
were within a narrow age range (18 to 26 years old). 
Unlike Kwak’s (2013) study indicating that minority 
status influenced learner-instructor interaction, the 
findings from this study showed that ethnicity had no 
effect on learner perception of the three types of 
interaction. Other learner characteristics not included in 
the current study (e.g., previous online learning 
experiences, education level, and instructor 
characteristics) may affect the interaction in addition to 
race. Future research could be conducted to investigate 
the effects of a particular variable on interaction while 
controlling other variables. 
Despite learner-content interaction being fundamental in 
distance education, research on learner-content 
interaction has received far less attention in comparison 
to learner-learner and learner-instructor interaction 
(Xiao, 2017). The improvement in learner-content 
interaction design in online courses could enhance 
learner satisfaction (Kuo et al., 2014; Tzeng et al., 2022); 
thus, instructors and designers should spend more effort 
designing the content to improve learner satisfaction in 
online courses. Learner-content interaction correlated 
the most with learner satisfaction, whereas learner-
instructor interaction and learner-learner interaction had 
no statistically significant effect on learner satisfaction.  
One reason why the learner-content interaction is the 
most important factor for learner satisfaction is because 
high-quality and well-designed content is more effective 
for student learning. The three courses used in this study 
were initially taught face-to-face (F2F) and provided an 
opportunity for instructors to work with the university’s 
instructional designers to convert the F2F course to an 
online course. The instructors worked with instructional 
designers and attended a two-and-a-half-day workshop 
session on course design. Instructors attended a 
workshop session and then worked with an instructional 
designer weekly to redesign or design their course into 
an online course. Instructional designers met to review 
courses, provided group feedback on the particular 
course, and decided if the courses met the university 
standards. Instructional designers met with instructors to 
determine if, among other things, the course activities, 
assessments, and content aligned with the objectives and 
to ensure that the course was designed to meet 
accessibility and universal design principles. Instructors 
were also provided with an opportunity to showcase 

their courses to the university at an online course 
showcase event.  
The three courses were well-designed, and all three 
included a variation of narrated PowerPoints and/or 
content videos highlighting key points in each course. 
Although this study’s findings are beneficial for 
administrators at academic institutions, online 
instructors, and online course developers, there are a 
couple of limitations worth noting.  
First, the sample size was taken from one department at 
a large public university, limiting the generalizability of 
these results. In the future, the sample size could be 
expanded to include more disciplines and online 
instructional techniques. The use of larger samples of 
students, including undergraduate and graduate 
students, may help uncover more preferences and 
insights on the three learning interactions explored in 
this study. Second, the reliability could be improved. 
The questionnaire will be further refined based on 
published research and on feedback from focus groups 
and academic professionals to improve the reliability 
(Cronbach’s Alpha value) of the items in the survey. 
In light of the COVID-19 pandemic, systemic changes 
may have occurred in educational settings that may 
affect this study’s results. A similar study could be 
conducted after the pandemic so that the results could be 
compared. The study’s findings corroborate what the 
authors believe to be effective strategies and techniques 
to improve the design of different types of interactions 
in online courses to enhance learner satisfaction and the 
quality of online courses. 
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Abstract 
During the period of the Covid-19 pandemic, distance learning is known to provide new numerous opportunities, in the 
interaction patterns between learning actors, in Indonesia. The inter-group competitive and collaborative learning methods 
have also been identified as options for increasing interaction, by paying attention to students’ self-concepts. Based on 
being quantitative explanative, this research aims to determine the influence of both learning methods and the role of 
students’ self-concept, on the interactions between members and groups. This research used non-parametric quantitative 
methods so moreover, 62 students were selected and divided into 2 classes, namely the control and experimental groups, 
each with 38 & 24 respondents, respectively. To determine the effect of competitive and collaborative methods between 
groups, as well as self-concept on students’ social interactions, the authors use a two-way ANOVA test. The results showed 
that there was an influence of using collaborative learning methods on students with low self-concept towards their social 
interactions. However, there was no influence of students’ self-concept toward their social interactions. 

KEYWORDS: Collaborative Methods, Inter-Group Competitive, Self-Concept, Social Interaction. 

 

1. Introduction 

The pandemic caused by the Corona virus (Covid 19) 
has reportedly brought extraordinary changes in all life 
sectors, including the education field. The learning 
process activities before the pandemic are carried out 
face-to-face, however, since the inception of the global 
disease, all process of education has been shifted online, 
as a form of preventing the spread of the Coronavirus 
(Rook, 2020). The consequences of implementing 
collaborative learning are found to be disturbed, due to 
involving peer interaction, in order to achieve project 
objectives as a current need in the context of higher 
education in Indonesia. Based on being unable to 
communicate and cooperate directly, technology media 
as a means of interaction and learning are observed to be 
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needed. According to Aparicio et al., (2016), E-Learning 
is a technology, which served as a medium or means 
used during educational processes. There are several 
considerations that helped in determining the successful 
usage of e-Learning in the educational sector. These 
includes the existence of a mindset, as well as 
motivation and commitment from learning actors, in 
order to willingly carry out online collaborative learning 
(García-Valcárcel & Mena, 2016). According to Santosa 
& Degeng (2020), using E-Learning was potentially a 
means to collaborate, discuss, as well as exchange 
information and knowledge between the educators 
involved. The self-concept perspective of students with 
online WIL (Work-Integrated Learning), also observed 
positive conditions in completing projects, adaptability, 
flexibility, and resilience (Lindgren & Suter, 1967; 
Manis, 1955). 
Based on the idea of increasing peer collaboration, 
which is considered as the limitation of e-Learning, this 
research aims to examine the influence of interaction-
based learning and students’ self-concept, in a bid to 
improve the level of social interaction, as well as 
complete independent project studies while undergoing 
online education. This model supports the opinion that 
the learning process is lifelong, as the educational goals 
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does not only focus on gaining value. This indicates that 
it also develops social interaction as a skill for students, 
in order to be better prepared in confronting the 
challenges of the 21st century (Di et al., 2020). 

1.1 Interaction based e-Learning 
in conveying information, latest news, and learning 
content. Advances in communication technology, such 
as LMS (Learning Management System) and cellular 
systems, have been found to easily encourage 
interaction, both with lecturers and peers (Shirin et al., 
2017). In the technology 4.0 era, advances in internet 
and communication technology reportedly eased 
educators, in order to offer dynamic multi-media 
resources to their students (Sitompul, 2019). Based on 
being in line with the role of technology, pedagogical 
models and educational strategies, distance or online 
learning is also part of the e-Learning concept (Dabbagh 
& Bannan-Ritland, 2005; Maudiarti, 2018). 
Furthermore, cooperation-based methods, such as 
collaborative and competitive inter-group learning, are 
interaction-oriented models with the aim to improve 
students’ educational outcomes and social aspects. 
Moreover, both are observed to have similarities in 
emphasizing interaction and communication. According 
to Hussin et al. (2019), Johnson & Johnson (1989), Le et 
al. (2018), Panitz (1999), and Sarwar et al. (2019), 
collaborative learning was interpreted as a set of 
teaching strategies, which encouraged students to 
actively participate in acquiring knowledge through 
dialogues, interactions, and feedbacks within their 
groups, via the traditional and online learning 
environments. Also, in the studies of Respati (2018) and 
Susilowati et al. (2019), four assumptions were 
observed, namely, 
1. Learning is when an individual is actively involved 

in acquiring knowledge about a material, 
2. Learning depends on the context being studied, 
3. Students have differences, both in terms of 

background, learning style, experience, and 
character, 

4. Learning is a social activity, due to containing 
interactions and communications, in order to form 
understanding and meaning that are possibly 
accepted by all parties involved in the educational 
process.  

Therefore, the essence of the collaborative learning 
method is basically carried out in groups, as well as 
working together to achieve one goal. 
According to Deutsch (1949) and Homans (1961), inter-
group competitive learning is more motivating, due to a 
higher sense of belonging to the group, although there 
are similarities in emphasizing interaction and 
communication. This in turn encourages the presence of 
high competition between groups. According to 
Bornstein et al. (2002), Goldman et al. (1977), Julian & 
Perry (1967), there were 4 (four) indicators that were 
formulated in inter-group competitive learning, namely, 

1. Learning is conducted in groups, in order to achieve 
one goal, 

2. Learning do not have inter-group dependence, 
3. There are competitions between groups, in order to 

be the best, 
4. Competition has been defined as a social situation, 

where an individual’s performance is superior to 
others, with one of them emerging as the winner. 

Based on this understanding, a collaboration-based 
learning approach that emphasized interaction in e-
Learning, emerged as an interesting subject to study. 
The extent to which students have sufficient 
requirements to observe themselves as well as have the 
will to learn in groups through different inter-group 
methods, are also found to determine their level of social 
interaction. Therefore, it is necessary to have students’ 
understanding, adequate facilities, and complete 
guidelines that are related to technological aspects, as 
collaboration is stated to run optimally 
(Yadegaridehkordi et al., 2019). 

1.2 Self Concept 
One of the factors found to influence interaction and 
communication in learning is the students’ self-concept. 
According to Suryanto et al. (2012), self-concept was 
defined as a belief about the inherent attributes in an 
individual, which were obtained through self-
perception, reflection, or social comparison. Based on 
Lindgren & Suter (1967) and Manis (1955), the self-
concept formed due to interactions between individuals 
and beliefs about themselves, was appropriate or valid 
because of others’ confirmation and agreement. This 
was in line with the studies of Diswantika (2019) and 
Nurvinta (2017), which stated that there was a positive 
relationship between self-concept and social interaction. 
Meanwhile, when associated with cooperative learning, 
Garshasbi et al. (2017), found that through this model, 
increased belief as a self-concept had an influence on 
students’ self-efficacy, as well as the potential for 
achieving educational goals. Therefore, this emphasized 
the importance of students’ self-concept playing a role 
with a cooperative learning model. 
The students’ perspectives in the WIL transferred 
online, also showed results that provided opportunities 
for independent and innovative creative works, as well 
as the adaptability and flexibility in taking risks, which 
in turn led to the construction of their own abilities 
(Hodges & Martin, 2020). Research by Hodges and 
Martin (2020) ultimately showed that the right students’ 
perspective provided the potential to complete online 
WIL, which needed development, considering the fact 
that the virtual learning process is likely to become an 
increasing alternative. Therefore, WIL is observed to be 
a process, which includes formal and informal learning, 
that occurred in the wider work world. However, the 
difference is that the learning is planned, as it also has 
the ability to achieve certain outcomes from the higher 
education framework being offered (Fergusson et al., 
2021). 



Learning contradictions: does student...  Je-LKS, Vol. 19, No. 1 (2023) 
 

© Italian e-Learning Association 
 

45 

1.3 Self Concept 
According to Negara et al. (2019), social interaction is 
the relationship between individuals, where they are 
observed to influence and classify each other, according 
to character, form, and level (Kristanto, 2020). When 
viewed according to the character, social interaction is 
divided into three parts, namely interactions between 
individuals, groups, as well as both (individual & 
group). However, when viewed according to its form, 
social interaction is divided into two parts, namely 
positive and negative with interaction patterns, leading 
to the formation of good cooperation and competition 
(dispute or conflict), respectively. 
In the context of online WIL with the SCL (Student 
Centered Learning) approach developed by Rook and 
McManus (2020), it was precisely emphasized that 
learning development needs to be designed, in order to 
produce interpersonal relationships between students, in 
an environment of mutual trust. This was suggested by 
Rock and McManus (2020), through the synchronous 
and asynchronous increase of teachers’ attendance, 
discussion opportunities, and current event content, 
which encouraged students to discuss and debate, in 
order to formulate the solutions. 
Also, it is clear that social interaction between students, 
which is understood as one of the final concepts of the 
WIL learning model, is an important part that needs to 
be measured. This was in line with Kristanto (2020), 
which stated that the teaching process as an interaction, 
involved a complex procedure between learning actors, 
which in turn was observed to cause a positive 
dependence. 
In the control class, students are given discussion 
materials with themes related to the importance of ethics 
in doing business, especially in taking advantage and 
relationships with related parties based on the values of 
virtue that apply in society. In obtaining material for the 
discussion, they can seek from various sources either 
through direct interviews with the business person, or 
from online media such as You Tube. They compete 
between groups to defend their respective opinions. The 
form for group assignment output used in the midterm 
exam is in the form of a Contextual Business Ethics 
Project Proposal and for the results of the assessment at 
the end of the semester in the form of a Portfolio of 
Group Results & Individual Reflections and peer review 
data from peers / the public. 
In the experimental class, the theme of the discussion 
that will be used as study material is everything related 
to entrepreneurship. The groups collaborate to find 
sources of knowledge about entrepreneurship, and they 
can get it through interviews, social media, or other 
means. 
The basis for the assessment carried out during the 
midterm and end of semester exams is the team’s 
Business Plan Presentation Video (+/- 8 minutes), peer 
review data from colleagues / the public and the Log 
Book Group. However, at the end of the semester, they 

must upload a track record of achieving progress on 
social media. 

2. Purpose and hypothesis 

The measurement level of the result differences on 
student social interaction achievement between inter-
group learning methods (collaborative & competitive), 
is a follow-up to the importance of an SCL-based model, 
which is to be applied in the online WIL platform. This 
certainly had theoretical and practical implications on 
the practice of implementing online WIL, for higher 
educational context. 
Therefore, the problem formulation in this research is to 
examine the influence of the interaction-based e-
Learning model and self-concept, towards students’ 
social interaction in independent project-based learning. 
The research questions are as follows: 
H1: Is there a significant difference between the 
students’ social interactions with the collaborative and 
competitive e-Learning models? 
H2: Is there a significant difference between the 
students’ social interactions with high and low self-
concepts? 
H3: Is there a significant interaction between the 
interaction-based e-Learning model and self-concept 
with students’ social interactions? 

3. Method 

3.1 Design and variables 
This research is a quasi-quantitative experiment, which 
compared the experimental and control classes. In order 
to ensure that this research used a collaborative learning 
approach based on group interaction, the two classes 
were conditioned to have groups that performed equally. 
This group formations in both types of classes were 
carried out using the material test measurements. Based 
on this test result, these groups in the control class and 
experimental class were formed from students whose 
study outcomes complemented each other. Therefore, 
each group had almost even performances, with an 
average size of four to five people. 
The experimental and control classes with five & nine 
groups, respectively, were then ready to measure their 
high and low self-concept. Also, they were provided 
with an online pre-test, which is used to measure the 
social interaction level (O1 and O3). Additionally, these 
online interactions were certainly experienced by each 
individual. Therefore, online interaction learning was 
reportedly used in the middle of the semester before this 
experimental research was carried out. This was found 
to allow group formation and online pre-testing of social 
interactions to be conducted. In the middle of the next 
semester, the experimental and control classes were to 
be provided with collaborative and competitive e-
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Learning treatments (X1 & X2), as an online WIL 
application, respectively. At the end of the semester 
when the independent projects carried out by the groups 
were over, both classes underwent a post-test, in order to 
measure their social interaction level (O2 and O4). The 
complete procedure of this research is illustrated in 
Table 1. Based on this research design, there were three 
variables involved, namely, 
1. Independent variables: This includes collaborative 

and competitive e-Learning. 
2. Moderate variables: This includes the high and low 

student self-concept. 
3. Dependent variable: This includes the students’ 

social interaction. 

3.2 Participants 
The participants were the higher education students at 
Widya Kartika University, Surabaya, Indonesia. 
Moreover, a total sample of 62 students that took the 
Bachelor of Management and Business Study Program 
in the 5th semester of the 2020/2021 period, were 
selected for the research. A cluster sampling technique 
was also used, due to the consideration of class 
willingness as an object of online WIL experiment, for 
both the experimental and control groups (Creswell, 
2009).  
Furthermore, based on the formula of Federer (1967), 
the sample size selection still met the following rules: 

(" − 1)(& − 1) > 15 
where t & n = number of treatments and participants, 
respectively. 

The details of the research sample are given in Table 2. 

4. Results and Discussion 

4.1 Instrument test results 
The self-concept and social interaction instruments 
consisting of 16 & 17 indicators, were observed to have 
produced 11 & 10 variables, respectively, as shown in 
Table 3. 

4.2 Description of research variables 
In this research, a class description was obtained when 
measuring the self-concept variable, as shown in Table 
4. The total sample of the male students was observed to 
be 63% (39) more than the females, which was at 37% 
(23). This number consists of male students who have 
low self-concept as much as 15% (9), and those who 
have high self-concept as much as 48% (30), meanwhile 
for female students who have low self-concept as much 
as 13% (8), and those who have low self-concept high 
self as much as 24% (15). However, the sample with 
high self-concept was 72% (45) more than those that 
were low, which was at 28% (17). 
In this study, to measure the social interaction of 
students, the authors used the Linkert scale with a score 
of 5. Tests for measuring social interaction were carried 
out twice, namely during the pre-test and post-test. 
The lowest pre-test score for the control class was 2.1 
and the highest score was 4.3, while for the experimental 
class the lowest score was 2.7 and the highest score was 
4.2. 

 
Group First Middle Week of Semester  Second Middle Week of Semester 

Week 1-5 6-7 8 9 10 11 12 13 14 15 16 

Experiment 

Familiarity 
with  
e-Learning 
interactions 

Material 
Test & 
Group 
Forms 

Measurement 
of Self-
Concept 

O1 Collaborative e-Learning 
(X1) O2 

Control    O3 Competitive Inter-group  
e-Learning (X2) O4 

Table 1 - Research procedures. 

 

Group  Model Class  Students  
Experiment Collaborative 

e-Learning 
(X1) 

Entrepreneurship 
and Business 
Management 

24 

Control Competitive 
Inter-group  
e-Learning 
(X2) 

Business Ethics 38 

Total sample 62 

Table 2 - Number of Research Samples. 
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The results during the post test the lowest score for the 
control class was 2.3 and the highest score was 4.7, 
while in the experimental class, the low score obtained 
was 2.1 and the highest score was 4.9. 
Based on the comparison of the mean scores in the two 
classes, the description related to the achievement of the 

social interaction variable results also showed that there 
was a difference between the pre and post tests, as 
illustrated in Table 5. In the pre-test condition, there was 
almost no significant difference in the mean scores 
between the control and experimental classes, with just 
slight contrasts observed. However, in the post-test 
stage, it was found that the conditions for improvement 
was obtained on the results of the mean score, which was 
observed in the experimental class. Even though the 
difference in this stage’s (post-test) mean score between 
the experimental and the control classes reached 0.16, it 
was still higher than that of the pre-test. 
 

Variable Gender 
Total 

Sum (%) Male 
Sum (%) 

Female 
Sum (%) 

Low Self 
Concept 9 (15%) 8 (13%) 17 (28%) 

High Self 
Concept 30 (48%) 15 (24%) 45 (72%) 

Total 39 (63%) 23 (37%) 62 (100%) 

Table 4 - Distribution of Research Samples  
based on Sum of Gender and Self-Concept Variables. 

 
Social 

Interaction 
Variables 

Mean Mean 
Difference 

Control 
Class 

Experiment 
Class 

Pre-test 3.32 3.47 0.15 

Post-test 3.59 3.75 0.16 

Table 5 - Mean comparison of the social interaction variables. 

4.3 Anova test results 
Furthermore, the normality and homogeneity of data 
requirements should be met before the ANOVA or 
independent comparison analysis of social interaction 
variables. The normality test was observed to use the 
Shapiro Wilk with a significance value greater than 0.05, 
resulting in the outcome stating that the data were found 
to be normally distributed. Meanwhile, the Levene test 
that showed a significance value greater than 0.05, 
indicated that all data were homogeneous. Based on the 
initial test results, the data were found to be normally 
distributed and homogeneous during the pre and post 
test conditions, therefore, resulting in the continuity of 
the Anova analysis. 
 

Homogeneity of Variances Test (Levene’s) 

 F df1 df2 p 

Pre Test 0.0711 3 58 0.975 

Post Test 0.504 3 58 0.681 

Table 6 - Homogeneity tests. 

Variable Indicator Spearman 
ρ 

α 
(if item 
deleted) 

α 
Total 

Self-
Concept 

1 Good assessment of 
course material 

0.517* 0.741 0.757 

2 Understand the 
lecture material 
compared to others 

0.705*** 0.716 

3 Trying to find 
course material by 
yourself 

0.431* 0.751 

4 Have no difficulty 
in understanding 
the material 

0.661*** 0.723 

5 Able to do a good 
job 

0.586** 0.734 

6 Able to understand 
assignments well 

0.711** 0.718 

7 Have high 
aspirations 

0.421* 0.745 

8 Trying hard to 
make things happen 

0.421* 0.745 

9 Feeling that people 
like me 

0.558** 0.736 

10 Feeling useful for 
many people 

0.553** 0.735 

11 Feeling accepted 
when in a group 

0.503* 0.738 

Social 
Interaction 

1 Have lots of friends 0.547** 0.697 0.714 

2 Easy to get along 0.441* 0.693 

3 Understand the 
feelings of friends 

0.707*** 0.693 

4 Respond to 
criticism 

0.517** 0.697 

5 Easy to adapt 0.419* 0.694 

6 Understand other 
people’s judgments 

0.726*** 0.698 

7 Help a friend 0.505* 0.700 

8 Be sensitive to 
other people’s 
feelings 

0.503* 0.699 

9 Socialization ability 0.610** 0.684 

10 Break up disputes 0.561** 0.693 

Note. *p < .05, **p < .01, ***p < .001 

Table 3 - Test results of research instruments. 
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Based on Table 6, the Levene’s Test of Error Variance 
Equality showed that the results of the pre and post test 
P-values were 0.975 & 0.681, respectively. Due to both 
P-values found to be greater than α =0.05, the data 
variants were then assumed to be similar or accepted 
(Suyanto, 2009). Therefore, this showed that the 
population variants were similar. Meanwhile, the results 
of the normality analysis also showed that both pre and 
post test P-values were greater than α = 0.05, at 0.359 
and 0.123, respectively (see table 7). Therefore, the data 
from the population were found to be normally 
distributed and accepted Suyanto, (2009). 
 

Test of Normality (Shapiro-Wilk) 

 Statistic p 

Pre Test 0.979 0.359 

Post Test 0.969 0.123 

Table 7 - Normality tests. 
 
Additionally, the calculation of statistical analysis was 
carried out via the two-way Anova test. The first and 
second ANOVA tests were both conducted, in order to 
measure the influence of self-concept towards students’ 
social interactions, before and after the interaction-based 
e-Learning treatments were to be carried out, 
respectively. 
 

 Sum of 
Squares df Mean 

Square F p 

Overall model 4.535 3 1.512 2.74 0.051 

LEARNING 
METHODS 1.459 1 1.459 4.05 0.049 

SELF 
CONCEPT 0.522 1 0.522 1.45 0.234 

LEARNING 
METHODS ✻ 
SELF-
CONCEPT 

2.554 1 2.554 7.09 0.010 

Residuals 20.909 58 0.360   

Table 8 - Anova - Post Test Social Interactions. 

 
The results of the Post-Hoc Test in Table 9 also some of 
the things below: 
1. The P-value for comparison between students with 

low and high self-concepts in the competitive group 
was 0.582 (> α = 0.05). This showed that there was 
no difference in social interaction, between students 
with low and high self-concepts in this group. 

2. The P-value for comparison between students with 
low self-concept in the competitive and 
collaborative groups was 0.034 (< α = 0.05). This 

showed that there are differences in social 
interaction, between students with low self-
concepts in the competitive and collaborative 
groups. 

3. The P-value for comparison between students with 
low and high self-concepts in the competitive and 
collaborative groups was 0.906 (> α = 0.05), 
respectively. This showed that there was no 
difference in social interaction, between students 
with low and high self-concepts, in the competitive 
and collaborative groups, respectively. 

4. The P-value for comparison between students with 
high and low self-concepts in the competitive and 
collaborative groups was 0.198 (> α = 0.05), 
respectively. This showed that there was no 
difference in the social interaction between students 
with high and low self-concepts, in the competitive 
and collaborative groups, respectively. 

5. The P-value for comparison between students with 
high self-concepts in both the competitive and 
collaborative groups was 0.935 (> α = 0.05). This 
showed that there was no difference in social 
interaction between students with high self-
concepts, in both groups. 

6. The P-value for comparison between students with 
low and high self-concepts in the collaborative 
group was 0.097 (> α = 0.05). This showed that 
there was no difference in the social interaction 
between students with low and high self-concepts in 
this group. 

The results showed that the interaction-based learning 
method at the end of the semester, had an effective 
influence on the outputs of student social interaction in 
online learning. This was in line with Apriono (2016) 
and Chen & Chiu (2016), which stated that there was an 
influence, when using the competitive and collaborative 
methods on students’ social interactions. As illustrated 
in Table 5, it was also observed that there was an 
increase in the results of social interaction, after being 

 

Comparison Value 

LM SC  LM SC MD SE df Sig. 

C L - C H -0.252 0.197 58.0 0.582 

C L - E H -0.806 0.287 58.0 0.034 

C L - E H -0.140 0.206 58.0 0.906 

C H - E L -0.555 0.277 58.0 0.198 

C H - E H 0.112 0.191 58.0 0.935 

E L - E H 0.667 0.283 58.0 0.097 

Table 9 - Post Hoc Comparisons -  
Learning Methods ✻ Self-Concept. 

NOTE: 
LM (Learning Method): C (Control Class or Competitive Group), E (Experiment 
Class or Collaborative Group), SC (Self Concept): L (Low Self Concept), H 
(High Self Concept), MD (Mean Difference), SE (Standard Error), df (degree of 
freedom), Sig (Significancy/P-value) 
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provided with the competitive and collaborative method 
treatments. However, there were differences in the 
results of the Post Test in the two methods, where the 
collaborative mean is higher than of the competitive. 
Therefore, this showed that the collaborative methods 
were better used in interaction-based e-Learning than the 
that of the competitive. The results of this research were 
also in line with the theory of Gutiérrez-Braojos et al. 
(2019) and Jordan et al. (2017), which stated that there 
was no benefit to be salvaged in the use of the 
competitive method, because there was no positive 
dependence on the participants, as they only wanted to 
collaborate with the same group of friends. Therefore, 
the collaborative method was better used in increasing 
social interaction, compared to that of the competitive. 
Therefore, the teaching method based on the objective 
structure, which emphasized the fostering of cooperative 
relationships, had a higher learning quality than 
competitive conditions. Also, collaborative learning 
design was considered more consistent with learning 
objectives, due to the fact that all students had the 
abilities to achieve goals, via the utilization of their 
respective attributes, as well as those possessed by 
teachers and other pupils. Similar results were also 
stated by Johnson & Johnson (2013) and Slavin (1996), 
that collaborative learning improved students’ learning 
outcomes and social aspects. Furthermore, collaboration 
was a work model that required human involvement, due 
to being promising and becoming a trend in the twenty-
first century. Moreover, the need to think and cooperate 
together in response to critical issues, had also increased 
(Austin, 2000; Welch, 1998). Therefore, it was 
concluded that the interaction-based learning method 
was carried out on e-Learning, with the success of its 
implementation depending on the roles of lecturers, in 
becoming a facilitator and mediator for students. Also, it 
created academic conditions, which were observed to 
stimulate interaction and active participation for 
learning participants (Alghasab et al., 2019). 
Meanwhile, the role of self-concept via the use of 
competitive and collaborative methods, showed that 
there was no difference in students’ social interaction. 
These results were supported by Yunistiati et al. (2014), 
which stated that there was no relationship between self-
concept and students’ social interaction. This was 
because students with high and low self-concepts do not 
necessarily have good and bad quality social interactions 
and vice versa, respectively. Based on this research, 
there were other several conditions that possibly caused 
the absence of the influences, which were related to self-
concept on students’ social interactions namely, lack of 
experience regarding online learning (Kumi-Yeboah et 
al., 2018), and the second is, that although students’ self-
concept can experience instability, but this does not 
change their social behavior when they interact with 
their peers as stated by Ellemers et al. (2004) 
Finally, there was a relationship regarding the influence 
of learning methods and self-concept, on students’ social 
interactions. This hypothetical results were in line with 
Ellemers et al. (2004), which stated that collaboration 

was influenced by social Identity, as an aspect of an 
individual’s self-concept. According to Tajfel Tajfel & 
Turner (1985), social Identity was an individual’s self-
definition, in relation to several public group 
memberships associated with value connotations and 
emotional significance. Therefore, the more individuals 
seek similarities in their social group, the greater it 
encourages them to collaborate with other members. 
Ellemers et al. (2004), also emphasized that due to the 
fact that students had backgrounds, experiences, values, 
perspectives related to self-concept, and diverse learning 
styles, the use of different tools, methods of 
communication, and collaboration are needed, in order 
to complete their task effectively.  
According to Marsh et al. (1983), there were two 
benefits of conducting group identification, namely, 
Supporting collaborative efforts, because it made group 
members feel connected to others. 
Perceiving their self-esteem, which was related to group 
results and performance. 
Similarly, the inter-group competitive method viewed 
that the definition of self-concept originated from the 
comparison between the characteristics possessed by 
group members, compared to the relevance of external 
categories. Brewer & Gardner (1996), Johnson & 
Johnson (2013), Sharan (1980), and Slavin (1996), also 
stated that collaboration and competition were more 
effective in generating learning and achievement in 
many areas of academic subjects, attitudes, influences, 
and a more positive academical self-concept, compared 
to the interpersonal competitiveness and individualistic 
goal structures. 
However, when using the inter-group competitive 
method, there was a decrease in self-concept, due to 
intervention or pressure to be the winner. This does not 
lead to the achievement of goals, as it was observed to 
have a negative impact on the comparison standards 
used for self-evaluation (Marsh et al., 1983). This was in 
line with a situation observed by this research, in terms 
of the differences related to the effective social 
interactions in the collaborative and competitive model 
treatments, with various self-concept conditions. 

5. Conclusions and recommendation 

5.1 Conclusion 
Based on the hypothetical testing, discussions, and 
results, several conclusions were made as follows: 
The students’ social interactions using collaborative and 
competitive e-Learning models, showed a significant 
difference, therefore, supporting the first hypothesis. 
The results in the control and experimental groups, 
which used both competitive and collaborative methods, 
experienced an increase in social interactions, during the 
post-tests, respectively. However, the results of social 
interaction using collaborative methods were greater, 
compared to that of the competitive. This showed that 
the collaborative method was the better interaction-
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based method used during e-Learning, due to no 
intervention or pressure to be the best, as all group 
members worked together to achieve similar goals. 
Students’ social interaction with high and low self-
concepts also showed no significant difference, 
therefore, not supporting the second hypothesis. 
However, there was an influence on students in the 
experimental group with low self-concept, as they 
experienced an increase in social interaction, while 
using the collaborative method. Also, they had more 
ability to interact socially, as well as participate actively 
during the online learning process. 
The students’ social interaction via the use of the 
interaction-based e-Learning model and self-concept, 
showed a significant difference, therefore, supporting 
the third hypothesis. Also, the use of collaborative 
learning methods on students with low self-concept had 
an influence on their social interactions, while using e-
Learning. 
This indicated that the collaboration process carried out 
by e-Learning, was in line with the social interaction 
possessed by students with low self-concepts, as they 
were willing to participate and play an active role in 
carrying out this learning process. However, the use of 
competitive and collaborative learning methods in the 
control and experimental groups, does not have an 
influence on social interactions, as well as students with 
high and low self-concepts.  
The results of the hypothesis that show the failure of 
collaborative learning through e-Learning are caused by 
many factors. These factors are due to their lack of 
knowledge and experience about collaborative learning 
methods, when using e-Learning. This also caused them 
to be reluctant in carrying out the learning process, as 
they do not want to actively participate in it. According 
to Aboagye et al. (2021), students were already attached 
to a conventional approach, therefore, when they have to 
use a new method, they possibly encountered obstacles. 
This was because sometimes, they were still attached to 
the pedagogy and propositions received. Therefore, 
students had fears and concerns about challenges, when 
adopting a new approach. Their reluctance to adopt new 
approaches was likely to also result in the failure to 
implement the entire process. Therefore, when there is 
no motivation from learning actors to actively involve 
and participate, interaction-based e-Learning does not 
have any influence on them. 

5.2 Empirical suggestions 
This research is limited by several factors, including the 
limitations in conditioning other influencing variables, 
such as students’ backgrounds, experiences, values, 
perspectives, and the number of samples. This is found 
to encourage the research to lead to a quasi-experimental 
approach, as a form of modeling. 
Further plans are also developed from this research 
limitations, by involving aspects of other influential 
variables on students. Also, it involves more systematic 
planning, to limit the influential variables that appear 

with longer periods and similar samples, in order to 
obtain better results. 

5.3 Pratical suggestions  
Based on students’ interaction and motivation, it is 
necessary to have a technical approach through the 
introduction of LMS and other educational methods, in 
order to achieve learning objectives. Also, in order to 
achieve the ability and motivation of students, 
measurements are to be carried out regularly. 
The approach adapted by teachers/lecturers should also 
be supported by related institutions in the form of 
regulations, where it possibly has an impact on 
budgeting, work programs, and provision of incentives. 
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Abstract 
Massive open online courses (MOOCs) have increasingly become an important element for individuals’ learning and 
development. However, MOOCs mainly concentrate on duplicating knowledge instead of constructing it. This research 
aims to explore the structure of the MOOCs for fostering the knowledge construction in which educational professional 
build, develop, share one another’ learning and reflections. This research focused on Coursera, a particular MOOC 
community, by drawing on the concepts of community of practice (CoP) as a theoretical lens. Three types of data were 
collected. The archival data consisted of the top and selected posts from online discussion forums, and the elicited data 
which was derived from over 60 interviews with Coursera learners. Meanwhile, field note data was extracted from 160 
days of interaction with the participants. A qualitative research method using a netnographic methodology was employed. 
The findings contribute to the body of knowledge construction and online communities by providing an understanding of 
the domain, community and practice elements. The study on other elements such as the reinforcement of identity, 
formation of warrants and identification of mechanisms for legitimate peripheral participation can help to interpret the 
constitution of CoPs in MOOC. This research developed a Coursera community framework that generally makes a MOOC 
community more energetic to construct knowledge. 

KEYWORDS: Community of Practice, Knowledge Construction; MOOC, Coursera, Netnography. 

 

1. Introduction 

Massive open online courses (MOOCs) have gained 
importance over the past ten years as a vital component 
of individual learning (Deng, Benckendorff & 
Gannaway, 2019). As a result, over the past few years, 
MOOC providers (such as Coursera and Udacity) have 
changed their business model from offering standalone 
MOOCs to developing micro-credential and full degree 
programmes that will encourage learners to engage in 

more structured and intentional professional 
development (Pickard, Shah & De Simone, 2018). 
Recently, researchers have shown an increased interest 
in communities of practice (CoPs). A CoP is defined as 

“a group of people who share an interest in a 
domain of human endeavor and engage in a 
process of collective learning that creates 
bonds between them” (Wenger, 2001, p. 1).  

An online forum can start a community which can 
evolve to a CoP throughout its life. The subject of 
knowledge construction is one of the significant 
discussions in CoPs (Azali, Quaddus & Xu, 2009). 
While MOOCs such as Coursera are considered to be 
traditional teacher-oriented instruction that has become 
technologically enriched, adopting a knowledge 
transmission model has become an area of criticism for 
this type of MOOC (Powell & Yuan, 2013; Xu, Wang & 
Yu, 2018; Rathee & Bhardwaj, 2020). Even though the 
total number of this type of MOOCs is increasing at 
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exponential rate, little study has been done on issue of 
knowledge construction and how it could be fostered. 
There is a gap in the understanding of the nature of 
knowledge construction and CoPs in MOOCs. So far, 
design-related studies on MOOC focused on the 
effectiveness or utility of a unique design component 
like a specific assessment method (Bey, Jermann & 
Dillenbourg, 2018) or the effects of utilizing a specific 
type of media on satisfaction, performance, or 
engagement (Nguyen, 2022). 
The aim of this research was to examine a particular 
MOOC community, namely, Coursera, by drawing on 
the concepts of CoP as a theoretical lens. This research 
aimed to investigate whether Coursera forums can be 
considered as CoPs in which knowledge is being 
constructed. The discussion forum in MOOCs is 
considered as a communication and learning tool which 
facilitates learners’ interaction and engagement in its 
environment (Mak, Williams & Mackness, 2010; Chen 
& Yeh, 2021). Through this interaction, members can 
share and acquire experience and/or knowledge 
(Harasim, 1993; Chen & Yeh, 2021). In other words, 
knowledge construction can take place in a community 
of learners and instructors who have social interactions 
and share their experience and knowledge (Su et al., 
2010). This process is called “collaborative learning”. 
Discussion forums in MOOCs are a ground for 
interaction and hypothetically a platform for knowledge 
construction via collaborative learning. 
To be more concise, the focus was to understand the 
state of CoP elements in Coursera forums in this 
particular community. Examining the Coursera 
community from the CoP perspective develops a CoP-
based MOOC model and makes an understanding of 
how the MOOCs can foster knowledge construction via 
a MOOC community. 
The findings of this research provide a sound foundation 
for understanding community in the context of Coursera. 
The community features such as identity, warrant and 
LPP (legitimate peripheral participation) offer a unique 
setting for this study. The findings also suggest how the 
identity of the learners and the community can be 
improved. The findings identify some mechanisms that 
serve as a warrant. The significance of these three 
features (identity, warrant, LPP) has been noted in this 
study as factors that shape a CoP. All of these findings 
would set a foundation for the structure of a Coursera 
community that would allow for future cultivation of 
CoPs in MOOCs. Besides, the findings provide a 
foundation to develop a Coursera community 
framework for fostering knowledge construction in 
MOOC discussion forums through developing a 
community as a CoP. The findings also suggest that 
MOOC providers should effectively improve its 
structure and cultivate community in order to be a CoP 
and to have a knowledge construction environment.  
The work is structured as follows: an introduction 
section that shows the objectives of this study and a few 
literature studies followed by a methodology section, 

data collection, data analyzing sections and result 
section. The discussion section elaborates on the 
outcome of the research. Finally, the conclusion is 
drawn in the last section. 

2. Literature review 

2.1 Community of practice 
Based on the definition of CoP, a community can be 
built for learning reasons or learning can be the outcome 
of the members’ interaction. It needs to be considered 
that not all communities are CoPs. The three 
characteristics that are crucial for CoPs are a domain, 
community and practice as discussed next. The outcome 
of the four forces of identity, knowledge sharing, 
warrant mechanism and legitimate peripheral 
participation (LPP) can help to interpret the constitution 
of CoP (Silva, Goel & Mousavidin, 2009). 
The concept of CoP has advanced over time (Kimmerle 
et al., 2012). Much knowledge construction and sharing 
happens in contemporary online environments (Cress, 
Kimmerle & Hesse, 2009; De Wever et al., 2010; Fang 
& Chiu, 2010; Fields & Kafai, 2009; Held, Kimmerle & 
Cress, 2012). In a CoP, the main process of knowledge 
construction is supposed to be mediated by the 
experienced members who improve practices 
(Kimmerle et al., 2012). In fact, a community can 
progress from an information-sharing forum to a CoP in 
which knowledge is being constructed.  
The World Wide Web enables virtual communities and 
facilitates knowledge construction and sharing for CoPs 
(Lin & Hsueh, 2006). Virtual CoPs are networked social 
groups which are gathered around “shared practices, 
information, and knowledge that exists for them through 
mainly electronic means such as online forums, bulletin 
boards, and email” (Wasko & Faraj, 2005). They 
highlight the vital role of knowledge for the upkeep of 
virtual CoPs and as the most important resource for the 
members. Wang (2010, p. 267) states that online CoPs 
offer a range of benefits for learners, including  

“cognitive development, opportunities for 
growth as independent learners, opportunities 
to practice newly acquired knowledge in a 
supportive environment with peers”. 

2.2 Theoretical Lens 
Based on literature, CoP can define such phenomena as 
the result of different forces which can be 
conceptualized as identity, knowledge sharing, warrant 
mechanisms and legitimate peripheral participation 
(LPP) (Silva et al., 2009). In addition, the three 
characteristics that are crucial for CoPs are a domain, 
community and practice.  
The Domain creates a common ground and a sense of 
common identity. Domain of community encourages 
members to contribute and participate (Wenger, 
McDermott & Snyder, 2002). The community 
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encourages learners to share their ideas, ask their 
questions and listen to others (Wenger et al., 2002). A 
strong community fosters interactions based on trust. An 
effective CoP offers a space of exploration where it is 
safe to speak the truth and take hard questions (Wenger 
et al., 2002). Besides, a set of ideas, tools, information 
and documents that members share makes a practice 
(Wenger et al., 2002). The domain represents the topic 
that the community focuses on and the practice is the 
knowledge that the members improve, share and sustain 
(Wenger et al., 2002).  
As members of a CoP participate in it, an identity 
becomes developed in that community (Lave, 1991; 
Wenger, 1998). Reinforcing identity is one of the 
motivations for participating in CoPs (Pan & Leidner, 
2003).!Besides, the detection of valuable and invaluable 
posts is problematic in the community. Establishing a 
warrant mechanism could help the members, especially 
newcomers, to distinguish the posts that are valuable. 
Lave and Wenger (1991) describe legitimate peripheral 
participation (LPP) as a phenomenon in which 
newcomers in a CoP firstly observe a practice from the 
periphery and as time passes become more engaged with 
those practices. LPP refers to the process of becoming 
an experienced member in a CoP. Indeed, there are three 
main levels of community participation (see Figure 1). 
A large portion of community members are peripheral 
and rarely participate (Wenger et al., 2002). 
Distinguishing legitimate from illegitimate participation 
is one of the issues faced in a community (Silva et al., 
2009). Here, we posit that these concepts are able to 
assist us in understanding the constitute structure of 
emerging CoP in MOOC in addition to unraveling the 
social practices that form a community in MOOC. 

 
Figure 1 - Degrees of community participation (Wenger et al., 2002). 

 

3. Methodology 

It was decided that the best method to adopt for this 
investigation was Netnography. This method is different 
because it looks online communications as social 
interaction not as content; it pays very more attention to 

context (Kozinets, 2010). Netnography looks differently 
to social interactions; it considers not only the words but 
also forum elements, member characteristics, the 
language, the history, the meaning, and the type of 
interaction (Kozinets, 2010). It observes fonts, symbols, 
texts, images, photos, and videos (Kozinets, 2010).  
 In this study, the author studied three courses in 
Coursera and observes the learners engaged in it and 
consider technology as a main factor in providing an 
environment in which people can be linked to one 
another. The main phases of this research includes: 
identifying and selecting the community, observing the 
community and collecting data, analyzing the data and 
making iterative interpretations of the findings, and 
representing and evaluating the findings. As mentioned 
in our previous paper, Coursera was selected as the 
suitable research site for this study. Coursera provides 
higher education courses and there are no enrollment 
limitations in terms of members’ age or education level. 
Netnography as a participant observational research 
contains three types of data: archived, elicited and field 
note data.  
The data collection process was started by entering the 
“Learn to Program: The Fundamentals” course in the 
https://www.coursera.org/ (see Table 1). The researcher 
participated in activities as a member ranging from 
watching videos, taking quizzes and participating in 
discussion forums. In order to have thick data for 
research purposes and to reach saturation, the second 
and third rounds of data collection were conducted. 
 

Course Name Duration University 
“Learn to Program: The 
Fundamentals” 

10 weeks 
of study 

University of 
Toronto 

“Critical Perspectives 
on Management” 

9 weeks 
of study 

IE Business 
School 

“Data Analysis and 
Statistical Inference“ 

10 weeks 
of study 

Duke University 

Table 1 - Three rounds of data collection. 
 
The second round of data collection started by the 
researcher entering the course “Critical Perspectives on 
Management“. In the third round, another course from 
Coursera was chosen based on the data mining students’ 
needs in UTM University. The “Data Analysis and 
Statistical Inference“ course was chosen as a part of the 
data mining course. During the three rounds of data 
collections, archival data was captured from the 
discussion forums, elicited data was captured from 
interviews with participants in courses and field note 
data was captured through the researcher’s participation.  
In this research, as the field of study is the Coursera, the 
population contains people with various socio-economic 
and demographic characteristics. Although this can be a 
possible ground for selecting appropriate people who are 
willing to take part in this research, they might not have 
enough knowledge for the subject of this research. To 
get the best out of this context, observation was 
employed to have the researcher’s own participation and 
sense of membership, in line with the interviews, to get 
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the use of the information of those who were willing to 
participate in this research. 
The observation in this research contained any 
interesting point ranging from the quality of course 
videos to students’ comments and discussions. While the 
researcher takes notes of what is observed, she also 
interprets it and takes note of what she experiences 
herself in order to understand the lived experience of a 
regular member in this community. The course 
observation focused on two things: the discussions in the 
discussion forums, and field notes taken during the 
period of data collection. Throughout the data collection 
period, field notes were taken based on the observations. 
The field notes included the observations of the 
community, its members, interactions and meanings, 
and the researcher’s own participation and sense of 
membership.  
To collect the interview data, a structured interview was 
prepared using the same wording and order for all of the 
respondents as suggested by Kumar (2005). To this end, 
a set of open-ended questions was prepared and an 
interview tool was prepared to collect data using Google 
Docs. The interview instrument was designed by 
reference to the work by Wenger et al. (2002), Saritas 
(2006), Keefer (2009) and Miniaoui and Halaweh 
(2011) and based on the guidelines proposed by Boyce 
and Neale (2006). 
During analysis in the third round of data collection, it 
was found that from a certain point all the emerging 
codes were already extracted from the previous data. At 
that stage, the data had been collected from three courses 
and interviews had been conducted with over 60 
respondents. The total number of 60 interviews is quite 
high for reaching the saturation since in qualitative 
studies, it normally happens in lower number such as 15 
to 30. The reason might lie in the nature of Coursera and 
its various participants with different ideas and 
perspectives which contain more new information.  

4. Data collection 

The researcher selected the course “Learn to Program: 
The Fundamentals” for the first round of data collection 
due to the researcher’s background. During this round, 
archived data for the first course was collected from the 
“Beginners Study Group” created by the course’s 
teacher assistant. This was a common group with the 
highest points given by learners. Discussions in this 
group could be anything such as greetings, experiences, 
points of view and asking and answering questions. To 
enhance the quality of the collected data, the researcher 
discussed the subject of the research with the course’s 
teacher assistant. He was interested in collaborating in 
this research. Due to his role as teacher assistant, he 
knew of the active learners in that course. He helped 
with data collection and disseminated the interview 
questions to those suitable to answer the questions. 

Eleven responses were collected from the participants in 
the first course.  
A second round was launched when the researcher 
enrolled in the “Critical Perspectives on Management“ 
course. The decision about enrolment in this course was 
based on the available course start dates and the 
researcher’s background. To gather the archived data, 
the researcher searched the forums and observed the 
most active forums and members. In the second course 
forums, there was a group of active learners who were 
creating a weekly post regarding each week’s 
discussion. To enhance both the quality and quantity of 
the interviews, the researcher asked the course lecturer’s 
to share the interview form on this course’s Facebook 
page. It was parallel with another post that was shared in 
the study group. A total of 33 learners filled in and 
returned the interview form. 
For the third round of data collection, the researcher took 
an opportunity to observe an online course offered by 
Coursera which was also taught in the UTM data mining 
course as a part of an evaluation process for students. 
The “Data Analysis and Statistical Inference” course 
was taken which was used as a part of the “Data Mining” 
course in the Faculty of Computing. In order to observe 
discussions among these students and as an enhanced 
version of what was planned in the second round of data 
collection, a study group was created in the discussion 
forum entitled “Malaysian study group”. This was done 
to direct the discussions to a particular forum for an 
easier and more focused observation and analysis. The 
archived data in the third round of data collection 
consisted of the discussions in this study group. For the 
elicited data, the online interview form was shared 
through the “Malaysian study group” forum. This was 
the same interview form which was used in the previous 
rounds of data collection. In this round of data 
collection, the elicited data comprised the responses of 
these 22 students who took the “Data Analysis and 
Statistical Inference” course in Coursera. 

5. Data analyzing 

The researcher followed the bottom-up perspective 
(inductive approach) by coding, abstracting, checking 
and refining (Kozinets, 2010) while reading through the 
data. While doing so, the researcher applied the CoP 
theoretical lens in order to better understand the possible 
existence of a CoP in the Coursera. After coding, the 
coding was reviewed and discussed with a colleague 
familiar with qualitative research. The process of 
recoding was done based on agreement. Through this 
step, the data was coded under the six structural elements 
of the CoP framework, namely, domain, community, 
practice, identity, LPP and warrant (See Figures 2 and 
3). To ensure the trustworthiness, the strategies that were 
used in this research were: prolonged engagement, 
triangulation, member checking, peer examination and 
the code-recode procedure. 
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6. Results 

Coursera may only be creating a crowd, and not a 
learning community (Gaebel, 2013). There is a dearth of 
research about the ability of the Coursera community to 
be a CoP. For this purpose, this study employed the CoP 
theoretical lens to investigate the possibility of CoPs 
being built in Coursera. This theory was applied to 
observe the interactions in discussion forums and 
identify the structural elements of the Coursera 
community based on the identity, warrant and LPP 
concepts. Through the analysis of discussion forum 
posts (discussion forums in Coursera last during next 
coming rounds of that course), the practices and 
mechanisms that give form to the Coursera community 

were identified. The theoretical account of these 
concepts can help interpret the constitution of CoPs in 
Coursera (see Tables 2 and 3). 
From our field note data we can conclude (I) any 
variation that attracts learners’ attention has a positive 
effect in following the video lectures. It can be in regard 
to the professors, their clothes, the background and other 
motivating objects. This kind of teaching with several 
professors might reinforce the identity of Coursera. (II) 
In-video quizzes provided an opportunity for learners to 
think about the topic and then listen to the recorded 
discussions about that topic. This type of teaching 
especially for a management course might increase 
learning and could reinforce the Coursera identity for 
this type of teaching. (III) The short length of the 

 
Figure 2 - Screenshot of NVivo showing “Interview” nodes in nodes section. 

 

 
Figure 3 - Screenshot of NVivo showing nodes related to CoP elements. 
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Concepts Illustrative Data Analytical Generalizations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Domain 

“Find new connections...”, “participation in 
discussion forums was nice because I could make 
new friends...”, “When I did, I felt give and take 
was very helpful.”, “Everyone is helping each 
other to solve the question. Discussion forum 
become a platform for us to share knowledge in 
order to solve question.”, “I gain information...”, 
“increase communication.” 
 

What they normally gained by 
participating in the discussion forum: 

• Networking 
• Feeling of being helpful 
• Exchange of knowledge  
• Learning 
• Communication 

“In other threads if I sense I can help others and 
the other people accept me this also create sense 
of belonging.”, “Sometimes, It does. I feel there 
are some people who are here to learn what I aim 
to learn. So we are here for same reason which 
gives me a sense of belonging. .. ”, “Yes, 
Exchanging ideas had make me understand my 
classmates’ behaviors.”, “because you get to 
know new awesome people.”, “when you are 
interacting with an unknown person over the 
same problem or a person who gets you a 
solution then a sense of belonging is likely to 
develop.”, “because it brings the learners 
closer.”, “yes. It’s nice to know someone care for 
others .. .” 

Do you think the discussion forum 
influenced you to have a sense of 
belonging to the community with the 
classmates in the course (Explain 
why): 

• Feeling of being helpful 
• Commonality  
• Knowledge sharing 
• Networking  
• Participate and communicate 
• Sense of intimacy  
• Supporting person  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Community 

“To post without knowing your real identity.”, 
“It helps build conversation.”, “The community 
is ever willing to respond to each other’s 
questions. They will nudge you to think 
differently...”, “Stimulates thoughts and ideas.”, 
“Sharing helps one individual in learning.”, “It is 
open forum and any student can share their 
legitimate views.”, “there are lots of nice people 
there who want to help...I want to participate in 
the forums.”, “talking about his/her own 
experience, asking for help .. .” 

How the discussion forum encouraged 
learners to share ideas and ask 
questions:  

• Anonymous  
• Communicate  
• Community members  
• Incentives 
• Learning  
• Open forum 
• Supportive people  
• Sharing of ideas leads to 

synergy  
“If I see people share their real feeling and the 
experiences in learning and the problems and 
help, this create trust.”, “maybe online video 
chats”, “Academic honesty and general 
positivity.”, “good people taking their time to 
help others” 

What kind of activities that generate 
trust in the Coursera community: 

• Discussion  
• Facilitative tools 
• Netiquette  
• Sharing  
• Supportive community of 

people 
 
Practice 

“Idea is the most interesting part during the 
discussion which is we cannot get from any 
sources...”, “documents that I have and can help 
others in this course.” 

The following list shows the common 
practices that members exchange with 
others: 

• Information 
• Ideas 
• Stories 
• Documents 
• Tools 
• Language. 

Table 2 - Summary of findings related to domain, community and practice. 
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Concepts Illustrative Data Analytical Generalizations 
Identity of 
Coursera 

“I see this course bringing universe under single 
umbrella...” 
 

• Global education 

 
 
 
 
 
 
 
 
 
 
 
Identity of 
Coursera 
learners 

“You’re welcome. We are all here to help each other. 
Take your time with it. You don’t have to complete all 
the steps at once.  
Let me know how you get on with this approach.”, “… 
you make a great point on the demand side.”, “There is 
a link to the textbook on …” 

• Netiquette 
• Receiving positive comments 
• Supportive people 
• Voting system 

“It gives free and wide variety of courses.”, “trusted 
information or idea given in the discussion forum will 
create or reinforce identity of Coursera.”, “can more 
interact with other people.”, “I think strong teachers 
help inspire the community ...”,”Active users on forums 
who are willing to help others understand the course 
they are taking”, “Language mainly. If we didn’t 
understand what other participants said, it will be a 
disadvantage”, “getting more influence and more 
acceptable certificate might help it to become more 
important in the world of teaching” 
 

The factors that create or reinforce the identity 
of the Coursera community: 

• Being free and open 
• Discussion forum or Facebook 

groups 
• Communication through the 

Coursera discussion forum 
• High quality teaching 
• Participant behaviors that generate 

trust and respect in the discussion 
forum 

• System design factors (website 
usability and language facility) 

• Obtain a certificate from a top 
university  

Legitimate 
peripheral 
participation – 
Newcomers 

“used so much paper it was almost ridiculous - but like 
you… it helps me to understand.”, “things that I’ve had 
the most trouble with relates to the Python Visualizer. 
“Visualizing Function Calls” was a bit difficult; perhaps 
it will be worth emphasizing to your students!”, “Here 
are my answers for the exercise. I do not have an 
economics background so would be really interested to 
hear any ideas which can enhance my understanding of 
the issues.”, “We’ll have to wait to Prof. explanations on 
... ! Not sure if I can wait so long”, “Hello everyone! My 
name is .., greetings from Mexico!”, “So Please allow 
me to challenge this. (And please feel free to challenge 
my reply.)” 
 

• Commonality 
• Complain 
• Discussions 
• Support from lecturers or staff 
• Self-introduction 
• Positive behavior 

Legitimate 
peripheral 
participation – 
Old-timers 

“As far as I can remember, Question 11 on Exercise 2 is 
asking you to decide what the Type Contract is for the 
example given. You don’t need to have worked through 
the examples in this video to understand what a Type 
Contract is. This is mentioned in the Function ...”, “As 
well as these forums, there is also a Facebook group - 
administered by X. It is a private group and you have to 
send your Facebook to be sent an invitation.”, “After my 
excitement subsided I thought we could do well with a 
thread discussing the study questions. I’m not sure if 
one thread would be better, or if we should have one 
thread for each question - this would depend on the 
volume of the replies”, “I cannot resolve the problems 
directly for you. It is against the honor code for me to do 
that.”, “Thanks for starting this!”, “Teaching Assistants 
and Staff also monitor all forum threads, so I’m sure .. , 
and they will be able to jump in with advice!”  

• Facilitator 
• Initiate a group in Facebook or in 

discussion forums 
• Moderating role 
• Obey the honor code of Coursera 
• Receive more respect 
• Teachers and teacher assistants also 

play a role as old-timers 
 
 

 
 
Warrant 

“Thank you  ... for spear heading this thread. Outstanding 
contributions I must say.”, “Teaching Assistants and 
Staff also monitor all the forum threads, I’m sure that if 
no one here can help, they will be able to jump in with 
advice!”, “Interesting discussion. In addition to oil, the 
staples food market also bear similarities to the Roman 
grain market….” [8 up-votes received] 
 

• Receives positive comments 
• Teacher assistant 
• Voting system 

 

Table 3 - Summary of findings related to identity, warrants and LPP. 
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Coursera videos is a feature that might enforce its 
identity (See Figure 4). (IV) Providing quiz feedback to 
develop sufficient understanding might reinforce the 
Coursera identity (Figure 5). (V) Learning involves 
improvement in answering questions through several 
attempts and with, rather than without, outside 
assistance (Figure 6). (VI) Patronages detect what needs 
to be communicated in the community and they know 
how to present information in useful ways to help 
learners. Thus, through their active participation, these 
members can act as moderators. (VII) Members who are 
active in the forums or other groups improve their 
identity in others’ minds. These people are careful about 
others’ problems and help them to solve their doubts. 
We called them Samaritan who play supporters roles in 
the community. Role-playing, or assigning roles to 
discussants could be effective in promoting knowledge 
construction (Chen & Yeh, 2021). (VIII) In an 
environment with a mass of discussions and so many 
groups, members need some warrant in order to help 
them choose a group or accept information wisely. 
Appreciation statements are kind of warrants helps to 
determine relevant content. (IX) The Coursera voting 
system is an important feature that enables members to 
express their views about others’ posts. This type of vote 
can improve the identity of the individual.  

7. Discussion: theoretical and practical 
implications for Coursera  

As discussed above the findings were organized in six 
subsections, each corresponding to the components of 
the CoP theoretical framework. A summary of the 
theoretical implications is presented in Table 4. 
The identification of structural elements of the Coursera 
community helps to interpret the constitution of CoPs in 
MOOCs and unravel the ways that give shape to the 
discussion forum community. The theoretical 
implications are presented in the form of analytical 
generalizations (Lee & Baskerville, 2003; Yin, 2013). 
The main purpose of these analytical generalizations is 
to present findings of this study in a way that they could 
be the grounds for conducting confirmatory studies. 
• xMOOC community cannot exist without 

facilitators and moderators. 
• Fostering sense of belonging is necessary to form a 

community in xMOOC. 
• Building trust is fundamental for xMOOC 

community to have more participation. 
• In xMOOC community, voting system, comments 

on posts by someone knowledgeable (teacher, 
teacher assistant) become warrants for the quality 
of the posts. 

• xMOOC community cannot exist without old-
timer members; it needs to create fire in the core of 
the community through holding challenging 
discussions or assigning incentives. 

• Participants netiquette, being active and supportive 
form the individual’s identity in xMOOC. 

• xMOOC community cannot exist without 
facilitative tools and social networking sites. 

The recommendations to practitioners also are 
summarized in the form of main points. These points 

 

 
Figure 4 - Short length of Coursera video lectures  

(Source: Coursera - “Learn to Program: The Fundamentals” Course). 
 
 

 

Figure 5 - Quiz feedback through video lecture  
(Source: Coursera - “Critical Perspectives on Management“ Course). 

 

 
Figure 6 - Number of permitted attempts for quizzes and homework 

(Source: Coursera). 
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could be helpful for MOOC providers or individuals 
interested in developing communities supported by 
discussion forum. 
Although more research in this area is required, we 
propose Coursera has capability to be a CoP and these 
points are general guideline to develop CoP: 

• Sense of belonging as another main element could 
be developed in xMOOC community through 
facilitating knowledge sharing and communication 
and integrating facilitative tools for creating 
networking and sense of intimacy (Sun, 2020, p. 
602). 

Theoretical theme Findings 
 
 
 
 
 
Identity of Coursera  
 

Identity of Coursera community is developed by being a global education provider.  
Identity of Coursera community is developed by being free and open education, creating a group 
on the discussion forum or Facebook. Possibility to communicate through Coursera discussion 
forum, participants’ behavior and participation also enforce Coursera identity. High quality 
teaching provided by Coursera and top university certificates are other factors to develop 
Coursera identity. 
Availability of several professors in one course, embedding quiz before discussion in class, 
quizzes with several permitted attempts, the feature of Coursera videos which are divided into 
short length videos, providing quiz feedback to develop sufficient understanding all might 
reinforce the identity of Coursera. 

Identity of Coursera 
learners  

Identity of Coursera learners is developed by their netiquette, by receiving positive comments 
from others and being supportive. The voting system also has an effect on learners’ identity.  

 
 
 
Domain 
 

Coursera learners gain networking skill and knowledge sharing experiences; they get helpful 
feeling and facilitate learning and communication through participation in discussion forum. 
Sense of belonging to Coursera community is heightened by having helpful feeling, 
commonality feeling and sense of intimacy. Sharing knowledge, participation, communication 
and networking also can create sense of belonging in discussion forum. The existence of 
supportive people in Coursera community also creates a sense of belonging. 

 
 
 
 
Community   
 

Coursera encourages learners to share their ideas by providing an opportunity to communicate 
more with others and this leads to synergy. Providing incentives for the community members 
could encourage some learners to share their ideas. Members of the Coursera community with 
various perspectives can give encouragement to learners to share their ideas. Existence of 
supportive people in Coursera and sense of being helpful for others in Coursera encourage 
learners to share their ideas. Learning through sharing ideas could be another encouragement to 
share ideas in Coursera community. The option to be anonymous in Coursera community and 
open forum characteristic of Coursera are other factors that encourage sharing ideas. 
Trust in Coursera community can be generated by discussion activity, sharing activity and 
following netiquette standards. Creating a supportive community of people is another way to 
build trust. Facilitative tools also help to generate trust in Coursera community. 

Practice  The common practices that are exchanged in Coursera community are information, ideas, 
stories, documents, tools and language. 

Warrants  
 

Voting system in Coursera is a mechanism to create warrant in discussion forums. Coursera 
learners have positive feelings when they receive up-votes for their posts. 
In Coursera community, learners detect useful posts based on subject or heading of the posts, 
helpfulness of post and popularity of post. Reading and scanning the posts to find useful post is 
also used even though it is time-consuming activity. Teachers and teacher assistants’ comments 
could be another way to detect useful posts and create warrant. 
In the Coursera community, receiving positive comments from others, teacher assistants and 
voting system create warrant to distinguish what is valuable and what is not in discussions. 

 
 
 
 
 
 
LPP 
 

Having commonality and positive behavior, being complainant, engaging in discussions, 
needing lecturer/staff supports are some Coursera newcomers’ features. They also introduce 
themselves through their discussions. 
Being a facilitator, initiating a group, moderating discussions, receiving more respect and being 
compliant with the honor code are some Coursera old-timers’ features. Teachers/teacher 
assistants could play the old-timer role in the Coursera community. 
In the Coursera community, newcomers could move to the core of community by their active 
participation, netiquette manner, spending more time and effort in discussion forum and reading 
to gain new knowledge. Low profile activities and receiving incentives could keep learners 
active and help them move to the core of the Coursera community. 
In the Coursera community, legitimate participation is detected through accurate and reliable 
posts, discussion, personal and critical reflection, using the Internet to verify others and the 
voting system. In addition, supportive people also can be considered as legitimate participants 
in the Coursera community. Believing different opinions based on different understandings 
have their own worth means that anyone would be considered a legitimate participant. 

Table 4 - Summary of findings along with their relations to CoP theory. 
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• xMOOC could be a strong community if it 
encourages learners to participate and share their 
ideas and concerns. The availability of various 
people with different ideas and their caring manner 
toward the problems of others could encourage 
learners to share ideas and concerns. Paying more 
attention to assigning incentives to people who are 
sharing their ideas and issues could also encourage 
learners. 

• xMOOC community with large number of learners 
built trust to some extent because of the nature of 
discussion forum which is based on discussion and 
sharing. Integrating facilitative tools such as private 
messaging could develop trust through making 
close connection between learners. 

• xMOOC community with high volume of 
discussion requires more warrants to detect valuable 
and invaluable posts. It has been solved to some 
extent by voting system mechanism but it could be 
developed more to show the meaning of each vote. 
Assigning more teacher assistants or someone as 
moderator to manage and control discussion forums 
could be an effective way (Drobot, 2023) (Chen & 
Yeh, 2021). 

• Although xMOOC community is not a long time 
community newcomers and old timers are visible in 
this community because of their activities and 
supporting behaviors. What Coursera can do to 
move newcomers to the core of the community is to 
create a fire in the core of community through 
challenging discussion or assigning incentives to 
active participations. If the Coursera could maintain 
the communities for a long time helps to develop a 
CoP. This can occur through integrating with social 
networking sites or combining different sessions of 
one course with different start and end times. 

8. A Coursera Community Framework (CCF) 
based on Social Theory of Learning 

Having discussed the structural elements of Coursera in 
previous session of this paper, this study set out with the 
aim of fostering knowledge construction through 
developing a Coursera community framework based on 
Social Theory of Learning. The findings of the present 
study appear to be consistent with other research which 
found Coursera is not a learning community (Gaebel, 
2013). However, these results on possibility of a CoP 
being constructed within Coursera have not previously 
been described. 
The present phase of Coursera from the knowledge 
construction perspective suggested the approach of 
studying Coursera from the CoP lens to foster 
knowledge construction.  
MOOC participants often feel disconnected from their 
peers, so generating a sense of belonging, and achieving 
social presence are of major challenges for MOOC 
platforms (Gamage & Whitting, 2021)The first layer in 
Figure 7 shows the structural elements of Coursera as a 

CoP which helps to understand the domain of the 
Coursera community through understanding what 
learners gain through participation in discussion forums 
and how a sense of belonging could be created in the 
Coursera community. In addition, it helps to understand 
the Coursera community by knowing how Coursera 
could encourage learners to share ideas and ask 
questions. Furthermore, activities that generate trust in 
the Coursera community were identified. It also shows 
that the exchange of information, ideas, stories, 
documents, tools and language occurs in Coursera (see 
Figure 8). 
The second layer in Figure 7 shows the results of how 
identity, warrant and LPP help to constitute Coursera as 
a CoP. We posit that the theoretical account of these 
elements can help us interpret the constitution of CoPs 
as well as unravel the important implications for 
developing the Coursera community as a CoP. As 
learners participate in Coursera, their identity becomes 
developed and this is one of the motivations for learners 
to join Coursera. Coursera’s reputation as a free and 
open online education platform with high quality 
teaching and certificates could be a strong reason to join 
Coursera. As discussed by Ossiannilsson (2021) global 
organizations such as UNESCO, and WEF have 
highlighted the need of education to implement an open 
approach to achieve quality education and equality 
specially during COVID-19 pandemic. Besides, 
mechanisms such as the voting system, role of the 
teacher assistant and ability to add comments as 
warrants in Coursera help members to distinguish what 
is valuable and what is not. The characteristics of 
newcomers and old-timers in Coursera and how 
newcomers could become old-timers explain that 
Coursera learners could be divided into newcomers and 
old-timers even if it is a short-lived community. 
Newcomers could become old-timers if Coursera 
becomes a long-lived community and newcomers spend 
more time and effort on their participation. The results 
in regard to newcomers and old-timers explain that old-
timers in the community facilitate knowledge sharing 
and learning (see Figure 8). 
 

 
Figure 7 - Structural elements of Coursera as a CoP. 
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The rationale behind the Coursera community 
framework shown in Fig. 9 is that high emblematic 
features and their improvement are better candidates for 
an online MOOC CoP. This framework includes three 
layers. First, the inner layer consists of Wenger’s main 
components. Second, the middle layer, as seen by 
Wenger as forces to form CoP. Their presence has also 
been studied qualitatively in this research. The third and 

outer layer shows amplifying emblematic features that 
help forming elements of CoP. This layer generally 
makes a MOOC community more energetic to construct 
knowledge. It should be considered that these features 
are not grouped in a certain components of inner and 
outer layers. These features are: Active participation, 
Voting mechanism , Being free and global education, 
Social networking sites (Amemado & Manca, 2017), 

 

 

 
Fig. 8. Components of each structural element of Coursera as a CoP. 
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Facilitative tools , Low level conflict , Highly focused 
discussion, Netiquette, Moderators (McMinn, 2021) and 
Positive behavior.  
 

 
Figure 9 - Coursera Community Framework (CCF). 

The Coursera community framework was developed to 
foster knowledge construction in Coursera’s discussion 
forum based on the theory of CoP. The outer layer of this 
framework includes several features of potential CoP 
that generally make a community more focused, 
productive and energetic. These features are presented 
as drive for inner and middle layers’ elements because 
these features’ existence can develop community’s 
focus, relationship and practice. It also develops 
elements that provide cohesion and give shape to a 
Coursera community. This framework emphasized the 
role played by outer layer. Given all structural elements 
in middle and inner layers through high score of outer 
layer’s features develop a Coursera community as a CoP 
where knowledge can be constructed in addition to 
knowledge sharing. This framework rational is that 
community with high scores of these features is better 
candidate to develop a CoP and foster knowledge 
construction. 

9. Conclusion 

Coursera was studied from the CoP lens and resulted in 
the finding that there is the possibility of the Coursera 
MOOC being a CoP and fostering knowledge 
construction in the Coursera community. The data was 
examined in terms of domain, community, practice, 
identity, warrant and LPP. This resulted in the 
identification of the structural elements of a developing 
community within Coursera. The three layers was 
proposed in order to develop a Coursera community 
framework and to foster knowledge construction in 
MOOC communities. The first and second layers 
include the structural elements of CoP and the third layer 
includes emblematic features of potential community of 

practice that generally make a MOOC community more 
energetic to construct knowledge. It provides insights in 
regard to the Coursera community and the possibility of 
a CoP being constructed within Coursera. It means 
Coursera needs to move from the information sharing 
phase to the knowledge construction phase. 

10. Limitations and future research directions 

In this study, the researcher interpreted each of 
participants’ self-reported data. It means the researcher 
has described what the participants said in the 
interviews. In this study, the researcher analyzed the 
data by reference to the researcher’s own 
understandings, in light of the researcher’s background, 
experiences and social context and with consideration of 
the context of this community. Certainly, another 
researcher would conduct this study in a different way 
and the findings would be different because of their 
different experiences and understandings (Kulavuz-
Onal, 2013).  
This research was conducted as a netnographic study to 
understand the knowledge construction process and to 
study Coursera MOOCs by reference to the concept of 
CoPs. Although the results of this research cannot be 
generalized, they provide a rich description of the 
MOOC community. The result of this study cannot be 
generalized to other cases. Each individual in this study 
has their own perspectives and experiences with this 
community that would be difficult to generalize to all the 
members of this community. 
There is a large volume of data available online. This 
study limited the data, the number of participants and the 
researcher’s time in the field. This limitation helped the 
study to provide more focused interpretations. 
In qualitative research, it is ideal to use purposive 
sampling. There was an initial plan to use purposive 
sampling in this study but it became apparent that the 
participants were not active. Thus, the study used 
convenience sampling based on active participants and 
those who were interested in participating in an 
interview. In this way, learners’ familiarity with 
Coursera because of their participation and their interest 
to be involved in interviews can provide reliable data. 
The limitation connected with the fact that interviews 
were done only with active users of the Coursera forum 
can be explained through three rounds of data collection 
from three different courses. Also data saturation 
occurred during the analysis of data in the third round of 
data collection (interviews had been conducted with 
over 60 respondents). This study has pointed out the 
importance of a CoP to foster the knowledge 
construction and it has provided some analytical 
generalizations. The application of these analytical 
generalizations to other MOOC communities (xMOOC, 
cMOOC) is recommended as future work to refine and 
further clarify the knowledge construction phases in 
MOOCs. 
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This study has pointed out the importance of warrant 
mechanism in forming a CoP and also it has pointed to 
some mechanisms in Coursera MOOC. Another future 
work would be to conduct a study to establish warrant in 
a MOOC community. 
Finally, another future topic would be to conduct a study 
to develop sense of belonging and trust in the MOOC 
community to be a CoP. Such a study would help to 
uncover practices in MOOCs and possibly construct 
knowledge.  
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Abstract 
Educational Escape rooms are game-based environments that may involve students of all school orders in engaging 
learning experiences. COVID-19 pandemic has increased the proliferation of escape rooms in a digital format whose use 
appeared meaningful for their generative effects on knowledge acquisition and on 21st century skills development. 
Nevertheless, the design of educational escape rooms is an essential process requiring a deep knowledge of both game 
design principles and learning design approaches. Moreover, teachers and educators willing to design and to experiment 
escape rooms with their students need to know how to connect these principles belonging to apparently distant fields and 
to balance them, to make these learning environments effective from an educational point of view and, at the same time, 
highly and intrinsically motivating. 
The aim of this contribution is to focus on the design related aspects of educational digital escape rooms, providing a 
pedagogical foundation and discussing implications for learning. A Design-Based Research (DBR) has been conducted, 
involving two cohorts of undergraduate students who attended the Game-based learning course in the last two academic 
years. The educational escape rooms designed by them in the two editions of the course, corresponding to two iterations 
of a DBR cycle, were compared to investigate if the progressive enhancement of the design approach has affected the 
quality of the realized educational escape rooms. 
From evaluation of DEERs designed by students a taxonomy was derived that, listing the main design characteristics for 
the development of DEERs, can be used as a tool that can guide educational designers in the development of effective 
DEERs, where game aspects are closely intertwined with the educational ones. 

KEYWORDS: Game-Based Learning; Educational Escape Rooms; Technology-Enhanced Learning; Learning Design; Social 
Constructivism. 

 

1. Introduction 

The last years have seen an important increase in the use 
of escape rooms in the educational context. Escape 
rooms can be defined as live-action and team-based 
games in which players face a series of challenges aimed 
at completing a mission or solving a mystery within a 
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limited time (Nicholson, 2015). As soon as the mission 
is completed, achieving a combination of hands-on and 
minds-on activities (Fotaris & Mastoras, 2019), players 
may leave the room in which they were closed.  
The playful character of escape rooms associated with 
the use of cognitive skills required for players to 
discover clues and solve puzzles, made some teachers 
come up with the idea to replicate in the classrooms the 
escape room model born for entertainment purposes. 
They individuated in this approach a novel way to 
involve students fostering their learning processes. 
Moreover, in the last two years, the COVID-19 
pandemic accelerated the need for teachers, who had to 
quickly convert the lessons in presence into online 
activities, to find more engaging and effective learning 
approaches for digital learning environments (Heim, 
2022). Thus, Digital Educational Escape Rooms 
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(DEERs) can be considered the digital transposition of 
the classical escape rooms created for leisure or 
physically reconstructed in the classrooms for 
educational purposes. Nevertheless, this passage cannot 
be considered a mere transposition, because it implies to 
consider game aspects such as the structuration of the 
game, the creation of a background narrative, the 
construction of the puzzles; but these elements require, 
as underlined by Veldkamp et al. (2020), a meaningful 
correspondence with the learning objectives. Moreover, 
this alignment involves the relation between game 
mechanics with pedagogical approaches. Thus, it 
involves a design approach that should be pedagogically 
informed as well as be infused with game design 
principles. 
Recent scholarship has been investigating 
characteristics, applications and effects of educational 
escape rooms, both physical and digital, experimented 
in different subject domains and in various formal or 
informal contexts. Considering the impact on the 
development of general skills, literature provides 
evidence on the value of this approach for supporting 
collaborative teamwork, promoting persistence on tasks, 
or to help learners to consider problems from different 
perspectives (Fotaris & Mastoras, 2019). The active role 
taken by learners foster the development of 21st century 
skills such as critical thinking (Adams et al., 2018), 
problem solving (Veldkamp et al., 2021) and creativity 
(Foster and Warwick, 2018); this kind of involvement 
allows them to collaboratively construct knowledge as 
they progress through a series of tasks. These tasks 
scaffold learning, while providing students with a 
dynamic and exciting experience (Makri et al., 2021). 
Some literature provides empirical evidence on the 
positive impact of DEERs on students’ motivation and 
on gameful experience (Fotaris & Mastoras, 2019; 
Vidergor, 2021). 
Little evidence has been instead reported on the 
effectiveness of DEERs to foster domain specific skills 
and knowledge mastery; only few studies examined 
learning achievements comparing knowledge acquired 
prior and post intervention (Makri et al., 2019; Berthod 
et al., 2020; Caldas et al., 2019). Lathwesen & Belova 
(2021) found in these studies the need for multiple post-
tests to be undertaken at different times and the demands 
of further findings on which components of escape 
rooms influence student achievement. Similarly, 
Taraldsen et al. (2022) advocate further research on 
DEERs use and outcomes and requires the application 
of more complex research designs, underlying the need 
for defining and validating through empirical evidence a 
set of design principles. Moreover, As Veldkamp et al. 
(2020) claim, relying on their literature review, little 
research has been conducted on the pedagogical 
foundation of DEERs. 
Against this background, the present study is aimed at 
bridging the gap underlined in these studies, focusing on 
design principles derived from the integration of game 
theory with pedagogical perspectives. A design 

approach was experimented with two cohorts of 
undergraduate students of the Bachelor in Education 
who, during the third-year course on Game-based 
learning, were trained to develop DEERs on the basis of 
theories and design principles acquired in the first part 
of the course. The methodological approach adopted for 
this study was Design Based Research (DBR), with a 
macrocycle made of two iterations, one for each edition 
of the course, during which the design approach 
proposed to the students was continuously refined. The 
DEERs implemented in the former edition were 
compared with those created in the latter on the light of 
some quality criteria previously identified. Results 
showed that students need to be trained on a consistent 
design approach, appropriately integrating game-based 
and pedagogical principles. On the basis of the results 
obtained, this contribution provides a taxonomy with the 
main design characteristics for the development of 
DEERs, in which game aspects are connected with the 
educational ones and where the main pedagogical 
approach adopted - behaviorism or constructivism - 
permeates both the aspects.  
Before focusing on the research method and on the 
outcomes of the present study, a background on the main 
learning design models adopted for DEERs 
development are presented in the next paragraph, in 
order to draw out the need of developing new design 
models taking greater account of pedagogical principles 
and approaches. 

2. Learning design models of educational 
escape rooms 

The learning design models adopted for the 
development of DEERs and examined in this study were 
three: 
- the EscapED framework (Clarck et al., 2017); 
- the Six-phases approach (Eukel & Morrell, 2021); 
- the Star Model (Botturi & Babazadeh, 2020). 
The EscapED framework developed by Clarck and his 
colleagues (2017) is the most common framework that 
is considered as a reference from teachers and educators 
willing to design classical or digital educational escape 
rooms. This model is articulated in six dimensions 
(Participants, Objectives, Theme, Puzzles, Equipment, 
and Evaluation) and can be considered an effective 
guideline (Grande-de Prado et al., 2020) to create escape 
rooms for several learning contexts. These six areas are 
considered as the steps of a linear and sequential process 
of learning design that appears comprehensive but lacks 
important references to pedagogical principles. 
Eukel & Morrell (2021) suggest a six-phase approach to 
create DEERs according to a methodical and iterative 
process that should ensure quality and an effective 
learner experience. The design process is cyclic and 
comprises design, piloting, evaluation, redesign, re-
evaluation and repetition. The strength of this model lies 
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in the attention for the construction of each puzzle, 
which is thoughtfully designed to meet learner needs and 
to activate deep learning. However, also this model 
seems not pedagogically oriented. 
A third approach is the Star Model (Botturi & 
Babazadeh, 2020), which comprises five interdependent 
elements corresponding to the five points of the star 
within a layer and other four contextual elements in a 
second layer. One point of the star deals with learning, 
that focuses both on learning outcomes in terms of 
competences to develop and on the expected learning 
process, dealing with the arrangements under which 
learning can occur.  
The three aforementioned design models are meaningful 
to identify the main characteristics of the targeted 
educational escape room and to plan its underlying 
structure according to game design principles such as 
narrative, rewards, level of challenges and, as suggested 
by Veldkamp et al. (2021), alignment of puzzles with 
learning objectives. Explicit references to pedagogical 
perspectives and a stronger connection between game 
design and learning design could be opportunely 
provided in a design learning model. This connection 
can be identified in two main aspects: the scenario and 
the flow. 
The first aspect, the scenario selected for the educational 
escape room, is related with the experience of immersion 
that the player/learner lives in as the game context, 
inspired by real-life context (Nicholson, 2015). Scenario 
recalls the situated learning theory (Lave & Wenger, 
1991), that is coherent with game design principles and 
mechanics. In fact, this learning theory states that 
learning takes place in an environment, the scenario of 
the escape room representing a story or the context of a 
problem, in which knowledge would be applied. Thus, 
pedagogy can inform game design providing more 
indications based on the principles of situated learning. 
The latter aspect aligning game with pedagogy, the 
concept of flow, has a double meaning for the 
involvement of the player on one side and for his/her 
learning process on the other: in the game theory flow is 
a state of optimal experience for the players, who 
consider it motivating and fun (Csikszentmihalyi, 1990); 
in pedagogy, the flow corresponds to the state of 
Vygotskij’s zone of proximal development. A balance is 
created between learners’ skill level and the challenge 
presented, preventing them from becoming bored or 
frustrated (Fotaris & Mastoras, 2019). 
In the present research, whose method and results are 
described in the next paragraphs, the advances provided 
by the learning design models herein illustrated, as well 
as the implications of the relationship between game 
theory and pedagogy were considered. 

3. Research method 

In order to identify meaningful design principles for the 
development of DEERs that, as already mentioned, 
should derive from the integration of game design theory 
with learning design perspectives, faculty adopted a 
Design-Based Research (DBR) methodology that 
involved two different cohorts of undergraduate students 
of the Bachelor in Education, for a total of 65 students. 
The participants of the first cohort were 28, while the 
students of the second cohort were 37. They respectively 
attended two editions of the Course on Game-based 
learning in which, after a first theoretical part devoted to 
acquisition of game theories and design methods, they 
were trained to design individually or in pair DEERs on 
a disciplinary or interdisciplinary topic chosen by them.  
Faculty chose DBR to address the gap found in the 
literature (Armstrong et al, 2022) on the lack of 
pedagogical foundation during the design of DEERs. 
The objective was bridging this gap through the 
development and the refinement of a learning design 
model based on principles connecting game and 
pedagogical aspects. This design model was proposed to 
students to develop their own DEERs and was 
progressively refined during the DBR macrocycle, that 
was made of two iterations, one for each edition of the 
course, for a total duration of two academic years. The 
approach chosen for DBR was that of McKenny and 
Reeves (2012), who identified three core processes 
made of two tasks: analysis and exploration, design and 
construction and evaluation and reflection. The aim of 
each iteration, that is represented in Figure 1, was to 
analyze literature starting from the identified problem, 
build and refine a learning design model for the 
development of DEERs, create DEERs and evaluate 
them. The findings obtained in the first iteration were 
used to refine the second iteration that followed the same 
process. 
In the first iteration, the first cohort of students adopted 
an initial version of the learning design model based on 
existing literature models. This preliminary version was 
based on a project-based scheme guiding designers in a 
sequential way on how to build their DEER. The first 
element to define was the DEER’s theme, represented 
through a main scenario and of other connected digital 
environments; the theme should find its counterpart in 
the specific topic of a subject domain or of an 
interdisciplinary area. Then, the scheme guides 
designers in identifying a series of learning objectives 
and building the corresponding puzzles or digital games. 
Each puzzle has to be designed in order to achieve its 
underlying objective; the solution of each puzzle leaves 
a clue that, together with the other clues obtained from 
the respective puzzles, allow learners to overcome the 
escape room’s challenge and, at the same time, to 
achieve all the learning objectives set for the targeted 
topic. The DEERs designed by learners were assessed 
by faculty, who applied an evaluation approach based on 
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the satisfaction of five requirements, described in the 
next paragraphs. 
In the second iteration, on the basis of the evaluation 
performed in the previous cycle, a reflection process on 
the critical points emerged during it was carried out, 
actively involving student designers. Reflection was 
aimed at understanding the reasons why some DEERs 
didn’t meet certain requirements. The outcomes of this 
reflection activated a new analysis of literature 
conducted by faculty, who revised the first version of the 
learning design model and created an updated version of 
it, trying to overcome the encountered criticalities. The 
new version of the design model incorporated more 
specific pedagogical principles and included precise 
guidelines on how to connect game design theories with 
the educational ones. The new cohort of students 
developed their DEERs according to the approach of this 
revised version. Faculty assessed the developed DEERs 
through the same criteria defined in the previous phase. 

4. Results 

The 41 DEERs created by students were various for 
disciplinary area but were quite homogeneous in terms 
of target audience: they were designed especially for 
primary school students. The main subject areas were 
History, Grammar, English, Geography, Science and 
Maths. All students used Thinglink as digital learning 
environment to create their DEERs and the majority of 
them used yet existing spherical pictures to reproduce 
the settings and incorporated external digital games for 
puzzles and cues. The pedagogical approach adopted for 
these DEERs was more frequently behavioral than 
constructivist. 
The ratings obtained with the evaluation of these 41 
DEERs implemented by the two cohorts of students, 
were compared matching the scores of the 19 DEERs 
developed in the former course edition with the scores 
obtained by the 22 DEERs in the latter edition. The five 
prerequisites were: 

- usability; 
- pedagogical soundness; 
- internal coherence; 
- creativity; 
- engagement level. 
Usability is the correct implementation of technological 
aspects characterizing educational escape rooms, that 
make it easy and intuitive for the final user navigating it, 
understanding the tasks to be accomplished and 
performing all the required actions to overcome the 
challenges. 
Pedagogical soundness means that the designer through 
its DEER shows his awareness on the choices made from 
an educational point of view, connecting game issues 
with pedagogical ones and allowing an expert eye to 
glimpse the underlying pedagogical drawing and 
orientation. 
Internal coherence makes the DEER consistent and 
effective in the sense underlined by Botturi & 
Babazadeh (2020): all the elements of the DEER 
(puzzles, clues, narratives, structure, challenges) should 
be consistent with each other. This means that, for 
instance, if a learning objective states that the learner 
should be able to apply a concept, the puzzle to reach 
that objective can’t be only a quiz or a fill in the blank 
exercise, but rather an interactive digital game requiring 
decision making. 
Creativity is a qualitative criterion that a novel 
educational environment such as that of DEERs should 
be always satisfied. Creativity can be traced in several 
aspects that make DEERs original and innovative, such 
as the way a structure is built, the narrative through 
which the topic and the challenges are expressed, the 
type of puzzles that are incorporated in the DEER, or the 
ways in which keys and codes can be obtained and 
assembled to escape. According to Nicholson (2018), 
designers are creative if they are able to exploit the 
features of a design process that is generative and 
iterative. 

 
Figure 1 - The DBR macrocycle on the development of DEERs learning design model with two iterations. 
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Engagement level deals with the level of interest and of 
involvement that a DEER can potentially raise among 
learners. Considering the learning objectives and the 
needs of learners for whom a DEER is targeted, the state 
of flow defined in the previous paragraph can be 
considered an indicator of the engagement level. 
These five qualitative criteria were assessed as 0 if they 
weren’t satisfied or with 1 if they were satisfied. The 
total score was the sum of these five ratings, which thus 
could vary between 0 (minimum score) and 5 (maximum 
score). The Student t-test for independent samples was 
performed to compare the scores of the first group of 
DEERs with the scores of the second group. The latter 
group of 22 DEERs compared to the former group of 19 
DEERs obtained significantly higher scores: the t-value 
was 2.301 and the p-value was .0134. This result was 
significant at p < .05. The effect size calculate with 
Hedges’ g was 173.123, thus it can be considered 
relevant.  
These results showed that students need to be trained on 
a consistent design approach for the development of 
high quality DEERs, appropriately integrating game-
based and pedagogical principles.  

5. Discussion  

In the light of the obtained results from evaluation of 
DEERs designed by students, the taxonomy with the 
main design characteristics for the development of 
DEERs that was progressively created during the DBR 
macrocycle and that is part of the learning design model 
used during the study, appears an important tool that can 
guide designers in the development of effective DEERs. 
In this model, that can be considered a sort of dashboard, 
game aspects are closely intertwined with the 
educational ones, but the main pedagogical approach 
adopted - behaviorism or constructivism - permeates 
both the aspects and affects their alignment. The 
dashboard represents the four elements of game design 
and the corresponding four elements of educational 
design:  
- structure vs. aim; 
- reward vs. assessment; 
-  puzzles vs. feedback; 
- level vs. learning strategy (see Figure 2). 
The distinction between the constructivist orientation 
and the behaviorist one is not trivial, because it can 
affect the playful experience of a learner and can have 
an adverse effect also on the learning process itself. A 
hypothetical behaviorist DEER on analytical chemistry 
can be built as a series of exercises of growing difficulty, 
in which learners have to demonstrate that they have 
memorized chemical formulas. Nevertheless, a similar 
DEER created with a constructivist approach can 
involve students to solve an analytical problem, playing 
the role of forensic scientists that investigate a crime 
following the steps of the scientific method (Gonzalez). 

Comparing the two DEERs, undoubtedly higher order 
skills can be reached in the latter DEER. Furthermore, a 
DEER that entails first-person experiential learning and 
elicits inquiry-based learning, which requires decision 
making - and not only to give correct answers, supports 
meaning making and makes them more effective for 
learning (San Chee, 2016). 
These two types of DEERs described above can be 
considered as instances to illustrate the main elements of 
the dashboard and how these can be used as reference 
points to design effective DEERs. 
A first element of the dashboard is the aim, that is meant 
here as the educational aim of the DEER, which triggers 
off a series of learning objectives. As seen in the 
example, while a constructivist approach supports the 
development of higher order skills, the behaviorist one 
considers information delivery as the main learning 
goal, stressing the importance of content knowledge. 
The counterpart of the aim is the structure of the DEER, 
that can be linear and sequential or open and reticular. In 
a constructivist open structure, as underlined by 
Nicholson (2015), learners are divided to 
simultaneously solve different puzzles, following 
diverse paths and gathering and negotiating solutions to 
solve the final meta-puzzle. Collaborative learning in 
this context, as shown by Ho (2018), promotes a deeper 
understanding of concepts and their transferability 
beyond the classroom. In a behavioral linear structure, 
instead, learners must solve puzzles one after the next. 
According to Zhang et al. (2018) learners, as soon as 
they solve a puzzle, obtain progression to the next puzzle 
as a reinforcement of their positive behavior. 
A second element of the dashboard is assessment that, 
according to a constructivist perspective, should be 
formative for learners to make them more aware of their 
own learning processes. Formative assessment is not 
provided only by DEERs, but also by teachers at the end 
of the DEER: as Vedkamp et al. (2020) state, a 
debriefing afterward is essential to make a DEER more 
effective. Adopting a behavioral perspective, 
assessment is instead based on the scores obtained by 
learners that positively reinforce the overcoming of 
challenges, extrinsically motivating them. Reward is the 
counterpart of assessment for game design, that adopting 
a behavioral approach is meant as a simple recognition, 
usually expressed through a landing page with 
congratulations; a constructivist reward is something 
different, it can be represented as a sort of diploma or 
certificate which acknowledges learners’ achievements 
and make them more aware of the meaningful 
experience lived through the targeted DEER. 
Feedback is the third element of learning design. 
Adopting a constructivist approach, providing formative 
feedback to learners makes them more aware of their 
own learning processes and more able to self-regulate 
these processes. The feedback can be provided by the 
DEER itself during each challenge and is aligned with 
the targeted learning objective; it should be given 
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whether the challenge was overcome with success, or the 
learner encountered difficulties. Moreover, teachers can 
act as facilitators during fruition of DEERs (Fotaris & 
Mastoras, 2019), although their scaffolding should 
counterbalance students’ feeling of ownership and 
mastery (Veldkamp et al., 2021). The feedback provided 
through the behavioral approach isn’t formative and 
gives a mere response about the rightness or the 
wrongness of a puzzle solution. 
Puzzles are the third element of game design that, 
according to a constructivist approach, have to be 
aligned with the learning objective and with the 
curriculum. They are problem oriented and ensure the 
right level of flow for the targeted learner to prevent 
frustration or boredom. If well designed, they stimulate 
higher order thinking skills and allow learner to 
construct new knowledge (Zhang et al., 2018; Ouariachi 
& Wim, 2020). Puzzles following a behavioral scheme 
achieve low-order thinking skills since these use what 
Eukel & Morrell (2021) calls a game loop structure 
consisting of a challenge, a solution and a reward, such 
as in multiple-choice quiz. 
The fourth element of learning design, the learning 
strategy, in a constructivist perspective includes 
strategies such as situated learning, discovery learning 
and self-directed learning. If DEERs support these 
learning strategies, learners construct their own 
knowledge living real-time and situated experiences. 
Instead, the behavioral approach inspires directed, 
guided and rote learning; in DEERs based on these 
learning strategies knowledge can only be transmitted 
and acquired (Bakker, 2018). 
The corresponding fourth element of game design is 
difficulty level that, according to constructivism, is 
adaptive and tailored based on the decisions taken by 
learners: like in an adaptive system, a DEER can be 
designed to offer different learning pathways that 
change on the basis of learners’ choices. The behaviorist 

approach fixes a unique pathway for all where puzzles 
and challenges are designed with an incremental 
difficulty. 
The DEERs implemented in the second iteration were 
characterized by a more relevant pedagogical 
orientation, even if most of them mixed elements 
inspired by constructivism with elements designed 
according to behavioral principles. In any case, most 
students after the course were ready to design DEERs to 
propose to schools in their near future as educators or 
teachers. 

6. Conclusions 

DEERs appear promising and innovative learning 
environments for students of all ages, who can develop 
higher order thinking skills, strengthen their social 
competencies, and reach deep learning when facing 
complex problems and challenges. Contexts in which 
students play are highly situated and foster authentic 
learning if learning scenarios are appropriately 
designed. 
The concept of knowledge underlying the design of 
DEERs is critical because considering it as a set of 
notions to transmit to learners is different from 
considering it as meanings to construct to make sense of 
the world. These different concepts can affect the way in 
which a DEER is designed and its effectiveness. 
Moreover, if the focus of the design process is mainly on 
game design aspects or mostly on learning design issues, 
it is to the detriment of DEER’s relevance. 
The main aim of this study was to experiment a learning 
design model for DEERs in which game design and 
learning design aspects are more balanced; through this 
model designers become aware of learning strategies to 
adopt and of the consequences of their application for 
learning processes. The model derives from the 

 

 
Figure 2 - The dashboard integrating game design and learning design for the development of DEERs. 
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combination of the outcomes of the main exploratory 
studies in the field of DEERs and the results of 
experimentation carried out in the present study. 
A limit of this study is the absence of the 
experimentation phase of the DEERs designed by 
undergraduate students with the targeted students for 
whom DEERs were conceived. This missing part would 
be essential to definitely validate DEERs and to assess 
their effects on students’ learning. However, further 
studies could include this phase involving in-service 
teachers as potential designers, who could adopt the 
learning design model of the present study to design 
DEERs and experiment in the classroom with their own 
students. 
Future research could also include the design of DEERs 
pedagogically grounded exploiting virtual and 
augmented reality, that could lead to new research 
interests on immersive learning environments with no 
spatial limitations (Lathwesen & Belova, 2021), with 
relevant implications at social, cognitive and 
educational levels.  

Notes 

Bruschi authored paragraphs 1 and 6; Repetto authored 
paragraphs 4 and 5; Talarico authored paragraphs 2 and 3. 
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Abstract 
Recruiting a qualitative phenomenological approach, the present study aimed to reflect on the first-grade teachers’ lived 
experiences of the major challenges facing online education in Iran’s primary schools in the academic year 2020-21. The 
total number of participants was 10 first-grade teachers working in primary schools in the city of Yazd, Iran, selected using 
the purposive sampling method. The data collection tool was also a semi-structured interview, whose outcomes were 
analyzed via the interpretative phenomenological analysis (IPA) developed by Smith et al. (1997). To determine the 
validity of the data obtained, the opinions of some qualitative researchers!and participants, were exploited. Coding was 
further performed and then compared by the researcher and one other expert in qualitative research. Ultimately, the first-
grade teachers’ lived experiences of online education were delineated and developed into 7 main themes and 30 sub-
themes. Accordingly, the main themes of “evaluation”, “uncertainties and limitations”, “emerging issues”, and 
“interactions”, were established with reference to the first research question, focused on the online education challenges 
perceived by these teachers. Then, the main themes of “creative adaptability” and “production and exploitation” were 
created in response to the second research question about teachers’ strategies adopted to cope with online education 
challenges. The main theme of “experience formation grounds”, comprised of the sub-themes of “specific grounds” and 
“general grounds”, was further achieved concerning the third research question, namely, the grounds of teachers’ 
experience formation.  

KEYWORDS: Teachers, Online Education, First-Grade, Qualitative Approach, Phenomenological Study. 
 

1. Introduction 

Information and communication technology have 
wrought irreversible changes in our society today 
(Franco, 2022). These developments have also led to the 
development of new approaches in educational systems. 
Virtual education is one of these approaches that 
information and communication technology has an 
important role in creating and expanding it. 
Accordingly, online education has grown significantly 
in recent years (Chingos & Schwerdt, 2014). Internet 
access has currently provided many individuals and 
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communities with a great opportunity for learning 
development, particularly instruction tailored to 
learners’ needs and interests as well as distance 
education. The use of online education is growing 
rapidly around the world (Macdonald & Poniatowskab, 
2011). The internet here represents a means of guiding 
learners and teachers during educational processes 
(Tarus et al., 2015). Since internet use has made online 
education possible, some distinctive features have been 
created to encourage individuals to practice this mode of 
instruction. Unlike teacher-centered education, 
traditional methods are not utilized in online education 
and the learning environment has become of utmost 
importance (Kisanga & Ireson, 2015). Nevertheless, 
most educational centers are not making efforts to 
augment the effectiveness and efficiency of instruction 
through new technologies and the internet (Miliszewska 
& Rhema, 2010). Given the advantages of online 
education, the demands for this flexible instructional 
delivery system have multiplied (Zameer, 2010).  

Despite online education’s long-standing significance, 
recent societal changes have increased its popularity and 
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necessity (Han et al., 2022). With the help of the Internet 
and information technology, teachers and students can 
overcome time and space constraints to learn and 
acquire knowledge in a more flexible and diverse way 
(Li & Zhang, 2020). Online education can also make 
extensive use of educational resources, as well as 
establish a system for automatically recording each 
student’s learning progress, attendance status and 
personal information, to facilitate teacher management 
in the classroom. Despite its advantages, sometimes 
online education does not go as expected and faces 
various obstacles. For example, hardware equipment is 
not enough for online learning, the operating system is 
faulty, and the student’s self-control is weak. The burden 
of teacher training is also heavy, and parental 
supervision is becoming more important (Fu & Zhou, 
2020). 

Coronavirus has been spreading worldwide since late 
2019. In light of COVID-19’s highly contagious nature, 
the rapid spread of the disease within a short period has 
disrupted people’s work, lives, and educational 
environments globally (Cui et al., 2023). The first case 
of this pandemic was reported in the city of Wuhan, 
China, in December 2019, and a new virus called 
COVID-19 was declared as an infectious agent in early 
January 2020. According to the World Health 
Organization (WHO) projections, the prevalence rate of 
this disease is still redoubling, and it will turn into the 
third leading cause of death in the world by 2030. This 
pandemic with its own complexity as well as 
multidimensionality and adverse effects has also 
brought about significant costs and burdens in health-
related, socioeconomic, and educational domains for 
individuals, communities, and healthcare systems 
(WHO, 2020). People have been forced to change many 
aspects of their lives due to the COVID-19 pandemic 
(Fujs et al., 2022). As the epidemic spread, many 
governments imposed severe restrictions to prevent it 
from spreading. The traditional teaching method, in 
which students were required to attend class and the 
teacher had to guide them, also needed to be changed 
(Joseph & Edmund, 2020). Eventually, taking into 
account many factors, different types of schools in 
different countries decided to suspend school to prevent 
the risk of this disease for many students and other 
people (Jordan et al., 2020). Online education has 
become an alternative way to engage students 
worldwide (Zhu et al., 2022). 

Considering the impacts of stay-at-home orders and 
school closures (Brazendale et al., 2017), some 
important decisions have been thus far made in different 
countries for the continuation of teaching and learning 
processes, including online education. This mode of 
instruction along with distance learning has been also 
the basis of education in Iran. Online education had 
never been experienced in primary schools in this 
country and its occurrence in higher education had been 
previously very limited. Since online education was 
implemented, especially in primary schools in Iran for 
almost the first time on a large scale, it faced some major 

challenges, of importance to primary school students, 
mainly first-graders, because of the unique 
developmental characteristics of this age group and the 
significance of learning in the first years of schooling. 

Therefore, the present study aimed to reflect on the first-
grade teachers’ lived experiences of online education 
challenges using a qualitative phenomenological 
approach. Three research questions were accordingly 
addressed: 
1. What are the advantages, disadvantages, and 

efficiency of online education for first-graders from 
the teachers’ lived experiences? 

2. What strategies can be practiced maximizing the 
advantages and minimize the disadvantages of 
online education? 

3. What are the main grounds of teachers’ lived 
experiences of online education? 

2. Methods 

2.1 Research Design 
A qualitative approach is often adopted to describe 
situations and events and pay much attention to their 
details. Moreover, there are attempts to discover the 
interpretations by study participants regarding giving 
meanings to different situations. It is also assumed that 
social interactions can be a complex whole and 
relationships can be further understood via inductive 
methods (Strauss & Corbin, 2008). According to the 
main objective of the present study, a qualitative 
phenomenological approach was recruited as a strategy 
to discover the lived experiences of the participants and 
provide rich descriptions of how such experiences were 
made available to the researchers (Smith et al., 1997). 
Some tools were further provided for interpreting the 
lived experiences of the study participants. This process 
was also completed with in-depth and precise reflections 
as well as the use of rich descriptive language (Ajjawi & 
Higgs, 2007). In this study, there were more attempts to 
explore first-grade teachers’ lived experiences of online 
education as a phenomenon. 

2.2 Participants 
The target group in this study included female first-
grade teachers working in primary schools in the city of 
Yazd, Iran, using online education in the academic year 
2020-21. The sampling method was also of purposive 
type and 10 first-grade teachers participated in the study. 
The sample size was also determined based on 
theoretical saturation, that is, no new data were added to 
the previous ones as data collection continued (Streubert 
& Carpenter, 2003). The sampling was also performed 
until no new data was included and no new themes were 
obtained. Accordingly, 10 first-grade teachers were 
interviewed. Of note, the data were saturated after the 
completion of seven interviews, but such interviews 
continued up to 10 cases for further assurance. Table 1 
presents the participants’ demographic characteristics. 
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2.3 Data Collection Tool 
A semi-structured interview was implemented in this 
study as the main data collection tool. To prepare the 
questions, the domestic and international backgrounds in 
relation to the research topic were first examined. After 
obtaining comprehensive information and backgrounds 
in this regard, the interview questions were designed to 
reflect on the first-grade teachers’ lived experiences of 
online education. In order to ensure the content validity 
of the semi-structured interview form, the questions 
were also reviewed by three experts in this field. 

2.4 Data Collection 

First, a call was published in some virtual groups and 
among first-grade teachers and they were invited to 
participate in this study. After explaining the purpose of 
the study to the volunteers, the time and manner of the 
interview were further decided. Due to the COVID-19 
pandemic outbreak, these interviews were conducted 
online. All the interview meetings were also recorded 
upon the consent of the participants, and then each 
interview was transcribed verbatim and the necessary 
points were documented. Following each interview, the 
implementation process, weaknesses, strengths, and 
some noticeable items were identified, for further 
consideration in the next meetings as well as the 
subsequent interviews. The participants were also 
become informed of research ethics, and finally, signed 
an informed consent form. 

2.5 Data Analysis 

In this study, the interpretative phenomenological 
analysis (IPA) as a qualitative thematic approach 

developed by Smith et al. (1997) was used to analyze the 
data, in which three stages of data generation, data 
analysis, and case integration had been proposed (Smith 
et al., 2009). In this qualitative research, the criteria of 
credibility (namely, internal validity), transferability (or 
external validity), dependability (i.e., reliability), and 
confirmability (viz. objectivity) were taken into account. 
Authenticity was another criterion for evaluation 
purposes in this qualitative research (Lincoln & Guba, 
1986). To increase the credibility of the data in this 
study, long-term involvement, no jumps to early 
conclusions with insufficient observations, constructive 
discussion about the findings with unbiased and honest 
colleagues, progressive thinking, i.e., monitoring the 
developed structures and documenting the change 
process from the beginning to the end of the study, 
member checking, the participants’ confirmation of data 
analysis findings, and the researcher’s self-review were 
thus considered effective in the process of data 
collection and analysis. Besides, the transferability in 
this study was fulfilled through the development and 
rich description of the dataset during the data collection 
and the use of special coding methods. In the present 
study, all the interviews were conducted over a period of 
45 minutes to an hour, and they were recorded and then 
transcribed verbatim to achieve dependability. Coding 
was also done and compared by a researcher and one 
other expert in qualitative research. Moreover, the 
review and adaptation of the opinions of some 
qualitative researchers, including the study supervisor 
and participants, were exploited. The reliability of the 
researcher analysis and peer review by another 
researcher working in the field related to the research 
subject was also obtained based on the Miles and 
Huberman formula (2016) by 0.91. 

 
Name Age Marital 

status 
Level  

of  
education 

Field  
of  

study 

Teaching 
experience 

Number  
of  

children 

History of 
first-grade 
teaching 

experience  

Type  
of  

employment 

A 35 Married Master’s 
degree 

Education 7 2 5 Permanent 

B 40 Single Bachelor’s 
degree 

Education 14 - 6 Permanent 

C 38 Married Associate’s 
degree 

Education 12 - 10 Permanent 

D 37 Married Master’s 
degree 

Education 5 3 4 Contractual 

E 30 Married Master’s 
degree 

Education 3 1 3 Severance pay 

F 33 Married Bachelor’s 
degree 

Education 8 1 8 Contractual 

G 42 Married Master’s 
degree 

Education 16 3 10 Permanent 

H 30 Married Bachelor’s 
degree 

Education 5 2 5 Limited-term 

I 37 Single Master’s 
degree 

Education 10 - 8 Contractual 

J 28 Married Bachelor’s 
degree 

Education 3 - 3 Limited-term 

Table 1 - Study participants’ demographic characteristics. 
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3. Results 

In the present study, the interviews were first transcribed 
verbatim and read repeatedly. Then, the sub-categories 
were identified and labeled. Afterward, the main 
categories were organized and clustered in the sense that 
general categories could be extracted by continuing to 
compare them and to take account of the differences and 
similarities of the sub-categories. Accordingly, a total 
number of 1060 open codes and finally seven clusters 
(namely, main themes) and 30 categories (viz. sub-
themes) were extracted. The results obtained according 
to the research questions addressed are listed below. The 
outcomes of the first research question are also reported 
in Table 2. 

 
MAIN THEMES SUB-THEMES 
 
EVALUATION 

EVALUATION  
FEEDBACK 
ASSURANCE OF LEARNING 

 
 
UNCERTAINTIES 
AND 
LIMITATIONS  

DIAGNOSIS OF LEARNING DISABILITIES 
SKILLS TRAINING 
EDUCATIONAL ACTIVITIES 
ATTENDANCE (OR CHECK-IN) 
HOMEWORK ASSIGNMENTS AND THEIR 
REVIEW 
MOTIVATION 

EMERGING 
ISSUES 

CONCERNS 
BRINGING WORK PROBLEMS HOME 

 
 
INTERACTIONS 

TEACHER-PARENT RELATIONSHIPS 
STUDENT-STUDENT RELATIONSHIPS  
TEACHER-OFFICIAL RELATIONSHIPS  
PARENT-PARENT RELATIONSHIPS 
TEACHER-STUDENT RELATIONSHIPS 

Table 2 - The results of the first research question. 

 
Research question 1: What are the advantages, 
disadvantages, and efficiency of online education for 
first-graders from the teachers’ lived experiences? 

The first sub-theme is “evaluation”. In this sense, much 
of the evaluation for first-graders can occur during the 
learning process, wherein teachers can observe and 
correct their mistakes through constant presence. As 
well, first-graders are still learning how to hold a pencil 
and the basic movements that need to be carefully 
corrected by teachers, which becomes more difficult for 
them in online education. Evaluation can be thus done 
merely by sending videos and audios, whose reviews are 
demanding and time-consuming. In this regard, 
Participant E stated that: 

“Evaluation is of utmost importance for first-
graders. I need to understand whether such 
students have gained a correct understanding 
of the concepts of first, non-first, middle, and 
last and so on or not, which can be based on 
some signs, but once again, much more care 
should be taken. If a student understands the 
first signs during the first sessions, they will 
not be encountered by a strange problem. 

Now, that is why we have to be more obsessed 
with evaluation once online education occurs. 
For this reason, I use live video calls.” 

Feedback, as one of the sub-themes of evaluation, 
should also include a positive approach to provide 
strengths and weaknesses as well as solutions in order to 
deal with some limitations. Here, verbal and non-verbal 
feedback is not fully applicable without face-to-face 
interactions. In addition, giving feedback through the 
constant use of messages, images, audios, and videos 
seems difficult among teachers and often monotonous 
for students. In this regard, Participant G reiterated that: 

“At the same time, feedback will be also 
verbal, or I will focus on the positive points 
and problems using voice messages. I will try 
to explain the solutions that need to be 
corrected. But, I think it is much harder than 
in-person education.” 

Due to the difficulties mentioned in the evaluation and 
feedback sub-themes, even with the help and 
involvement of parents and others around, assurance of 
learning in students can be easier said than done for 
teachers. For example, Participant H said that: 

“In cyberspace and during online education, I 
asked all parents to send me a short video of 
how to hold a pencil and write the subtitles 
until their end for the assurance of learning in 
students, but the fact was that I was in doubt 
about this type of learning. I think some 
students may pick up the pencil correctly the 
moment they are filming but not later.” 

As highlighted in the lived experiences of the first-grade 
teachers, the second main theme is “uncertainties and 
limitations”. In this respect, many of the problems that 
can be identified or addressed in in-person education are 
thus difficult to achieve during online education or fail 
to provide teachers with enough certainty to identify, 
act, and wrap up. The diagnosis of learning disabilities 
during preschool and primary school years, especially in 
lower grades, can be thus very important for the 
prevention and treatment of subsequent problems. 
Nevertheless, it does not happen properly in online 
education due to the lack of face-to-face interaction 
between teachers and students, as well as the negligence 
of small weaknesses and parental involvement in 
teaching or getting help from others to do homework 
assignments. In this line, Participant A stated that: 

“In face-to-face education, the symptoms of 
learning disabilities can be identified well, but 
this is not easily possible in online education.” 

Many teaching and homework assignment activities also 
deal with student skills training and aim to enhance 
motor skills, life skills, Problem-solving, working with 
tools, manual jobs, and the like. However, this arises as 
a limitation and even difficulty in online education. For 
example, Participant F added that: 
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“The results of group experiments in 
classrooms and exposure to the environment 
and laboratory equipment look very different, 
and home-based tests alone fulfilled with the 
help of parents and their results cannot 
replace them. I believe that students cannot 
learn about some concepts such as 
participation, cooperation, orderliness, and 
responsibility because they are no longer 
involved in laboratory settings.” 

A large part of the educational activities and the cases 
related to their effectiveness are also associated with 
attendance, interactions with students, and objective 
observation of these activities and involvement in them. 
During online education, this possibility is far reduced 
and the efficacy of these activities by teachers and other 
relevant officials as well as their use by students can be 
affected. Accordingly, Participant B acknowledged that: 

“As children attend schools, there is a great 
chance to participate in some ceremonies, 
visits, and field trips, but now none of these 
events is the case. Everything else has been 
also removed from schools and the education 
system. Everything is merely done online.” 

In face-to-face education, attendance is also completely 
objective and controlled by teachers in person, but the 
system is not the same and new methods are being used 
for this purpose in online education, such as attendance 
(or check-in) links, sending voice messages to student 
groups, and other innovative tactics developed by 
teachers. Despite roll calls occurring at the beginning of 
each online session, students may not be present during 
the classes, and teachers may not get informed. For 
example, Participant C stated that: 

“A student checks in the attendance link in the 
early hours, but it is not clear whether he or 
she is really present in the rest of the class or 
not.” 

One of the major challenges of online education is how 
to give homework assignments to students, which are 
just comprised of a review of images, videos, and audios 
sent by students. Examining these cases accordingly 
requires much mental and physical energy, and even 
causes fatigue in teachers. Accordingly, Participant D 
said that: 

“Some students have to send some images 
many times because of the poor quality of their 
cameras or even their carelessness while 
taking them.” 

Decreased motivation for many reasons such as not 
attending school, not meeting classmates, difficulty in 
establishing proper emotional communication with 
teachers, the impossibility of active and objective 
participation by students in the teaching process and 
classrooms, as well as the lack of extracurricular 
activities and scientific excursions can also take place in 

online education. In this respect, Participant I reiterated 
that: 

“In the past, children used to make some 
handcrafts to learn each of the signs, and we 
used to place them in front of the classroom to 
teach about them. The students also had some 
rich backgrounds and they were motivated to 
learn more and more, but, now, I myself make 
some kinds of stuff and the students do not, 
unfortunately, get involved. In fact, the 
teacher’s work has doubled.” 

The third main theme is emerging issues. In this sense, 
online education has led to the creation of new issues 
among teachers. Concerns and bringing work problems 
home are two sub-themes in this regard. New concerns 
have thus arisen with some modifications in teaching 
methods. Concerns about teachers’ job performance in 
an environment observed by many people and the 
possibility of publishing and sharing their activities on 
virtual networks via WhatsApp, Telegram, and 
Instagram apps, particularly if there are some defects or 
mistakes, is thus one of the important mental conflicts 
among teachers. In this regard, participant G stated that: 

“I feel worried that once a time I may say 
something in the voice messages that is wrong. 
Many teachers have this concern.” 

Almost all teaching activities should be done at home. 
Preparing teaching content and even teaching from 
home in the presence of others can thus have its own 
troubles. The presence of other members along with 
some household chores can accordingly interfere with 
teaching and increase teachers’ workload. In this regard, 
Participant E added that:  

“When recording films at home, a state of 
siege must be announced both for me as a 
teacher and for the children, and I should 
always note that no one should have a word or 
watch TV, which often causes tension and 
conflicts between family members.” 

The fourth main theme is interactions, as one of the key 
terms raised by teachers in connection with online 
education challenges. Teacher-parent interactions 
during this mode of instruction have also become much 
more difficult and they have even changed. However, 
parents, like teachers and others, have recently 
encountered online education and they have little 
information in this respect. According to Participant D: 

“Parents, like us, are also teachers with their 
first experiences, and especially those who 
have not yet had schoolchildren, do not know 
what to do. The meeting of the parent-teacher 
association is not held in a way that online 
education can be well justified.” 

Regarding student-student relationships, most students 
can learn a lot through interactions with their classmates 
and peers. Such a great opportunity is often lost without 
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their attendance at schools. In cyberspace, interactions 
do not also take place completely and literally. In this 
sense, Participant B said that: 

“Previously, when attendance mattered, 
children could interact with teachers as well 
as other students. They could see each other’s 
activities in person, and this could fuel their 
enthusiasm for more learning.” 

Following virtualization in education, the way teachers 
communicate with school officials has also changed. In 
online education, teachers more benefit from the 
supervisory control of officials due to the possibility of 
their membership in class groups. Beyond school 
officials, some education office authorities can also join 
class groups by chance or for other reasons in order to 
supervise and transfer experience and guidance. For 
example, Participant F maintained that: 

“I once told one of the parents that her child 
had a speech problem and needed to visit a 
therapist, but she got upset, went to the 
education office, and reported that the teacher 
was strict and so on. After some time, the head 
of the educational group joined my online 
class for a week to see what was going on 
there.” 

Parents are not also able to interact face-to-face in online 
education. In previous years, in parent-teacher 
association meetings, parents and teachers can get to 
know each other, talk, and share their lived experiences. 
Nevertheless, such relationships in online education 
have sharply declined. In this regard, Participant D 
declared that: 

“Last year, I mean, every year we had a few 
meetings of the partner-teacher association, 
wherein parents used to convene, and teachers 
could talk about whatever they liked. Besides, 
parents themselves could talk with each other. 
I saw a lot of people consulting with each 
other or helping each other in some cases.” 

The most challenging part of teachers’ lived experiences 
of online education is their interactions with students. 
The biggest negative experience and in fact the 
undesirable feature of this mode of instruction is the lack 
of face-to-face teacher-student relationships, as 
expressed by the first-grade teachers, wherein students 
have not yet gained enough experience of school, 
teacher, and education. Teaching the rules, reflecting on 
correct signs, and talking about many of the topics in the 
first-grade of primary school are thus best done through 
face-to-face interactions between teachers and students, 
which are not possible in online as much as face-to-face 
education. In this regard, Participant A affirmed that: 

“One of the most important lessons in the first-
grade of Persian language is in-person 
communication and seeing the teacher’s face 
and lips when demonstrating each sign, which 
is very important to recognize the differences 

for some letters such as d, b, n, k, g. The same 
goes for teaching signs. It is crucial in face-to-
face conversations and group discussions. The 
same goes for writing. Holding a pencil and 
controlling the movements of the child’s hand 
when writing is also of significance and 
should be directly supervised by teachers. 
None of these happens in online education. 
The main drawback is that teachers cannot 
interact with them in person.” 

The results of the second research question are also 
presented in Table 3. 

Research question 2: What strategies can be practiced to 
maximize the advantages and minimize the 
disadvantages of online education? 

 
MAIN THEMES SUB-THEMES 
CREATIVE 
ADAPTABILITY 

CREATIVITY 
ADAPTABILITY 

PRODUCTION 
AND 
EXPLOITATION 

CONTENT PRODUCTION 
READY-MADE CONTENT EXPLOITATION  
COLLEAGUE EXPERIENCE EXPLOITATION  

Table 3 - Results of the second research question. 

 

Online education has been further associated with some 
difficulties whose increase requires special 
arrangements by teachers in terms of instruction, 
homework assignment, and evaluation. Teachers should 
thus make use of creative methods to augment 
adaptability to online education. Creating new 
conditions also demands new strategies for their 
implementation. It is also necessary to devise and choose 
some solutions to better fulfill the responsibilities 
assigned. Many of the shortcomings, challenges, and 
weaknesses of online education also need to be 
addressed and compensated by some methods. 
Therefore, teachers should exploit the strategies 
appropriate to online education during their instruction, 
feedback provision, homework assignment reviews, roll 
calls, and other related issues, and this is of importance 
because there has been no online education background 
for first-graders in Iran. In this regard, Participant I 
added that: 

“The power of using poetry and impromptu 
storytelling techniques to teach some concepts 
and working with software and content 
development is one of the positive experiences 
I have gained during online education.” 

Facing this new situation, i.e., online education 
accordingly requires adaptability. This new experience 
has also changed some characteristics of individuals in 
accordance with this new environment. Teachers’ 
effective activity in cyberspace has further increased and 
they have become highly proficient in some areas such 
as content production, in which they had no experience 
before. In this regard, Participant C asserted that: 
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“I myself used to not be very active in 
cyberspace. Now, I feel less embarrassed and 
I work at ease. We often exchange ideas in 
partner groups, and I even send voice 
messages.” 

The new mode of instruction necessitates appropriate 
content more than anything else to do the job well. 
Therefore, teachers have to produce educational content. 
This main theme consists of three sub-themes of content 
production, exploitation of ready-made content, and 
exploitation of colleague experiences. Due to the 
absence of teachers and students, all educational content, 
in fact, audios, images, and videos must be prepared 
beforehand. This content can be in the form of videos as 
well as various clips prepared and used by teachers. 
Much of the teachers’ time and energy are thus spent 
producing such content, which may empower many 
teachers in this field. In this sense, Participant H said 
that: 

“As it was not possible to do all the 
experiments at home, I had to learn to work 
with different software and create relevant 
educational content.” 

As content production is a specialized job and requires 
time and money, it is more cost-effective to use high-
quality content developed by other colleagues, so most 
teachers try to use the best content produced with 
multiple searches but mere focus on the content they 
produce does not suffice. For example, participant J 
declared that: 

“Some colleagues make good videos and clips 
and share them with the teacher group, and I 
use them.” 

Teachers have also tried to use some strategies to 
increase their productivity and that of students in online 
education. In addition, content preparation in this mode 
of instruction has not been done before and they have 
little experience in this field. Content production also 
takes too much time. Therefore, teachers work together 
to provide the necessary tools, in a way to broaden their 
experience through substitution and benefit other 
colleagues’ experiences. In this line, Participant B stated 
that: 

“I had to be more serious about using content 
production software and apps and try to learn 
to work with them and build much more 
content. One of my colleagues is very helpful 
in this domain.” 

Table 4 shows the results of the third research question. 

Research question 3: What are the main grounds of 
teachers’ lived experiences of online education? 
Some factors have also led to the formation of the special 
experiences of online education among first-grade 
teachers, including specific and general ones, composed 
of their own sub-themes. In this sense, the general 
grounds consist of socio-cultural conditions, economic 

issues, and obligations. Some areas are thus closely 
related to teachers and the characteristics of online 
education, forming some experiences in teachers. Such 
experiences are referred to as special experiences. These 
specific grounds also include infrastructures, rules and 
regulations, timing, emergence, education and culture-
building, and flexibility. 

 
MAIN THEMES SUB-THEMES 
 
 
 
EXPERIENCE 
FORMATION 
GROUNDS 

 
 
SPECIFIC  
GROUNDS 

INFRASTRUCTURES 
RULES AND REGULATIONS 
TIMING 
EMERGENCE 
EDUCATION AND CULTURE-
BUILDING 
FLEXIBILITY 

GENERAL  
GROUNDS 

SOCIO-CULTURAL 
CONDITIONS 
ECONOMIC ISSUES 
OBLIGATIONS 

Table 4 - Results of the third research question. 

 
The context of online education and the tools by which 
it takes place is thus of utmost importance. Online 
education accordingly requires basic facilities and 
infrastructures without which instruction will seem 
difficult or impossible. According to the first-grade 
teachers, lack of proper infrastructures such as high-
speed internet, smartphones or personal computers, an 
interactive program dedicated to lower-grade students in 
primary schools, together with the inability of some 
students to have access to such facilities have thus far 
led to some problems in online education. Participant A 
stated that: 

“Some students have a poor economic status 
and even do not have a smartphone at all to 
install the required programs and attend the 
online sessions.” 

Since online education is still in its infancy in Iran and 
has become recently widespread, especially in primary 
schools due to the prevalence of COVID-19, rules and 
regulations in this area have not been so far established 
to facilitate education for teachers and students or 
prevent some possible problems. Accordingly, 
Participant E said that: 

“There are no rules and regulations for online 
education in order to specify the rights of 
teachers and students. Now some students do 
not have a smartphone. What is the law in this 
regard for teachers? For some students, 
parents do not even feel responsible for 
whatever you practice. What is their duty? I 
think they may claim that the teacher did not 
act well.” 

Timing is another sub-theme related to the formation of 
lived experiences. The amount of time devoted to 
education, more time to consolidate some concepts and 
teach them, or to prepare educational content and tools 
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can be thus cited as an experience in online education. 
In this line, Participant H affirmed that: 

“In online education, we are constantly under 
the pressure of time. Previously, teaching and 
learning were in accordance with textbook 
planning during students’ attendance at 
schools and there was enough time, but more 
time needs to be spent in cyberspace.” 

Online education had not been widely used around the 
world, especially in Iran, before the COVID-19 
pandemic outbreak. Thus, many education systems, 
countries, schools, teachers, students, and parents 
currently have no previous or extensive experience in 
this field. This has accordingly created special 
conditions for first-graders, who have no experience of 
schooling and face-to-face interactions in addition to 
online education. For example, Participant E stated that: 

“It is very difficult for me as a teacher who had 
no experience with online education at all. I 
have to spend a lot of time preparing some 
content. I do not know about the best method 
to teach and what to do. It is an experience I 
have never had before.” 

Education and culture-building is another sub-theme. 
Teachers have no previous experience in online 
education. The education system has not had this 
experience so far, so teachers need to practice in this area 
to be able to provide their best teaching activities. One 
of the most important parts of online education is content 
production, which must be done with special tools, 
which requires specialized training for the majority of 
teachers. The culture of using online education and 
activities is also vital. Some students are afraid of being 
scorned once playing their videos and audios. This 
concern also goes for teachers. Therefore, culture-
building in this field is of importance to create security 
and help use cyberspace for education in a proper 
manner. Lack of education and culture-building can thus 
lead to some special experiences among teachers and 
other users. For example, Participant C affirmed that: 

“Another thing that exists in online education 
is that neither teachers nor students were 
previously seeking to laugh at unfortunate 
slips made by children in their relationships 
and they were not abused. Unfortunately, 
culture-building has not taken place in this 
respect in online education. There is a big 
concern, and it is now happening.” 

Participant J also stated that: 

“It is now essential for teachers to take in-
service educational content production 
courses. Education office must also take 
training for this purpose into account.” 

Flexibility in online education also allows students to 
view and save videos and educational content multiple 

times and refer to them whenever they need. For 
example, Participant F said that: 

“The good thing about videos is that students 
can watch them whenever they want, can even 
save them and access them forever, and that is 
very helpful if they need to repeat them.” 

Some grounds according to the conditions of society 
have also led to the formation of some special 
experiences during teachers’ online educational 
activities. Socio-cultural conditions, economic issues, 
and obligations are some of the sub-themes in this 
regard. 
From this perspective, socio-cultural conditions affect 
teachers’ methods and behaviors. This becomes even 
more important for female teachers, whose fear of 
misconduct and playing their videos or audios in 
cyberspace are among major concerns. For example, 
Participant D stated that: 

“I am a female teacher, and if I want to record 
a video training exercise and some of the 
workouts that clearly show the limbs and 
perform them for my students, I will face many 
restrictions and abuse.” 

Economic issues and insufficient financial resources are 
also effective in shaping the first-grade teachers’ lived 
experiences of online education. Students with low 
financial capacities are thus not able to provide some 
facilities for homeschooling, and as a result, the quality 
and quantity of education is impaired. In face-to-face 
education, it was possible to use school facilities, which 
is currently not possible for students during online 
education. For example, Participant A acknowledged 
that: 

“Another very important issue is the economic 
problems and the lack of a smartphone for 
some students.” 

The obligations of the conditions during the COVID-19 
pandemic have also left the world with no choice but 
online education. The whole world has decided that 
social distancing should be intensified, and schools 
should be closed down to manage the disease. In this 
line, Participant F reiterated that: 

“COVID-19 and the unchanging situation as 
well as the fact that children should not be at 
schools in these circumstances compelled us 
to keep to online education.” 

4. Discussion 

The main purpose of this study was to reflect on the first-
grade teachers’ live experiences of online education 
challenges in the academic year 2020-21, which was 
examined in the form of three main questions. The main 
themes of “evaluation”, “uncertainties and limitations”, 
“emerging issues”, and “interactions” were thus 
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developed in response to the first research question 
regarding the online education challenges perceived by 
teachers. The main themes of “creative adaptability” and 
“production and exploitation” were further obtained in 
regard to the second research question about the 
teachers’ strategies adopted to cope with online 
education challenges. Moreover, the main theme of 
“experience formation grounds”, including the sub-
themes of specific and general ones, were raised with 
reference to the third research question, namely, the 
teachers’ experience formation grounds. 
The results related to evaluation in this study were thus 
consistent with the findings reported by Abbasi et al. 
(2012), Haji et al. (2021), Karimi (2021), Rezaei (2013), 
Belair (2012), and Yuan (2009), exploring online 
education challenges. Since the main objective of 
education is to promote the community, the teaching and 
learning process must be enriched; therefore, part of 
education development takes place through 
measurement and evaluation. Evaluation is an integral 
part of the education system and has a special place. In 
assessment, in addition to gathering information and 
evidence to measure the achievement of educational 
goals, conditions also occur to help reinforce and 
facilitate learning (Pavri, 2012). It also fosters 
responsible, responsive, committed, self-assessed, and 
critical thinking students (Shermis & Di Vesta, 2011). In 
virtual education, many of these goals cannot be 
achieved in practice, because e-learning limits the tools 
needed to achieve it and some necessary elements such 
as interaction in this training are lost. As conventional 
methods for evaluating the quality of teaching are no 
longer appropriate, it is imperative to develop 
methodologically sound evaluations (Liu et al., 2022). 
Feedback was also another sub-theme of evaluation, 
whose impact had been so strong that it had been cited 
as a fundamental in learning and motivation among 
students. Organizing the learning process and increasing 
motivation are thus two important impressions of 
feedback. In the new evaluation system, not only the 
fulfillment of learning objectives is considered, but also 
the discovery of needs, explanation of objectives, 
identification of strengths and weaknesses, and 
continuous improvement and enrichment of learning by 
giving feedback. Feedback also paves the grounds for 
learners’ comprehensive growth by removing 
shortcomings (Pavri, 2012). 
In virtual education, when evaluating, the student does 
not perceive some leverage to participate in the 
evaluation, and even some follow-ups do not work in 
this regard. As a result, the extent and quality of student 
participation in assessment is, also affected and the 
learning curve cannot be assured (Belair, 2012). 
Regarding the diagnosis of learning disabilities, 
Mohammadi et al. (2012) had accordingly confirmed 
that it was not possible to reflect on learning speed and 
power in students specifically with high quality in online 
education. The first and most important practical method 
for diagnosing learning disabilities is student 
observation, which can appropriately provide 

information about them in different situations and 
places. 
In line with the theme of skill training, Muthuprasad et 
al. (2020) also stated !that the possibility of practical 
experience for learners is reduced. This is especially true 
in relation to some courses and units where the practical 
aspect is more important, which has a greater impact on 
the quality of education" 
In agreement with the sub-theme of educational 
activities, Kian (2014) had further maintained that 
instruction was one of the major challenges facing 
online education. In the virtual environment, there are no 
face-to-face interactions, and as a result, the possibility 
of modeling is diminished. For this reason, the grounds 
for education are not completely ready. These findings 
can be cited by respecting the aspects of educational 
activities in schools. Attendance was another sub-theme. 
In this context, some studies had reported disorders in 
students’ presence in classrooms and impossible 
supervision in online education (Haji et al., 2021; 
Karimi, 2021), which was somehow related to the issue 
of attendance or check-in. Discussing the readiness of 
students for online education is also one of the major 
challenges in this field. Entering online education as 
well as persisting and continuing activities in this type 
of education have been and are still controversial for 
students, i.e., the time a student exactly checks in and 
leaves the classroom is not always clear to teachers 
(Cavanaugh et al., 2004). In addition, many primary 
school students do not currently have strong learning 
knowledge and a clear understanding of this situation. 
Such lower-grade students often consider online classes 
as a hobby at home. Therefore, they do not feel obliged 
to attend the classes and have much absenteeism once 
there is no family supervision (Yuan et al., 2020). 
Regarding the theme of homework assignment 
presentation and reviews, Yuan (2009) had additionally 
shown that Assessing homework in web-based learning 
has its own difficulties and it is more difficult to give 
feedback to the student. Student fatigue and monotonous 
training and lack of parental supervision, some 
misconceptions about virtual education in the minds of 
parents and the difficulty for the teacher in reviewing 
homework and fatigue of the teacher's eyes and hands 
are some of the factors that affect the quality of 
homework presentation and review. 
Motivation was another sub-theme related to 
uncertainties and limitations. These findings were also 
consistent with the reports in the studies by Belair (2012) 
and Wahyuningsih (2020). In virtual education due to 
lack of proper attitude to this education, the novelty of 
this experience and the lack of skills of students and 
parents in this type of education as well as inexperience 
of the teacher, difficulty in resisting the temptation of 
online games and electronic products for students and 
reduced student participation in teaching. And student 
learning motivation decreases (Yuan et al, 2020).  
With online education in the context of information and 
communication technology (ICT), teachers are scared of 
some activities in cyberspace, which can lead to derision 
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and damage to their reputations (Haji et al., 2021). 
Several factors thus contribute to job stress and burnout. 
High workload, poor work skills and performance, low 
pay, no social connections, discrimination in the 
workplace, and conflicts between individuals and 
workplace values are some of the factors that redouble 
job worries (Maslach, 2003). Work-family conflict has 
been further cited, particularly for women, as a cause of 
stress and fatigue. According to the listed factors, it can 
be argued that the teachers’ workload increases by 
staying in and the need to do all educational activities at 
home, despite all their house chores. In addition, online 
education involves content preparation, which itself 
takes much time. Homework assignments that were 
previously reviewed in classrooms or during breaks, all 
must be done at home during online education. 
The fourth main theme related to the first research 
question is interaction, whose findings were consistent 
with the reports by Belair (2012) and Rao (2012). The 
student's extensive interaction with the teacher prepares 
him or her fully to play a social role and to receive and 
present a successful behavioral model. It also acts as a 
very strong source of support. This interaction and the 
quality of their activities and educational experiences in 
this context, leads to student success outside and inside 
the school. The more positive and interactive this 
interaction is, the more important the teacher's 
educational role becomes (Hurst et al., 2013). 
Interaction between learners and each other is also very 
effective in students' learning. They encourage and 
facilitate each other's efforts to accomplish tasks and 
duties. Not only cooperation in this interaction but also 
positive interdependence with each other, progressive 
face-to-face interaction, learning social skills and other 
group processes are elements that enhance students' 
learning in the form of interaction (Asha & Al Haw, 
2016). Because of COVID-19, traditional learning 
methods have been redefined, keeping kids at home, and 
engaging in online education (Alwadei & Alnanih, 
2022). All through the interaction between teachers and 
students, the factors of interpersonal behavior bring 
positive effects. Creating and organizing groups and 
classes, how to get help from each other, how to interact 
and behave to achieve some goals, seeing teachers’ 
behaviors and verbal encounters, and even learning from 
them to aid others, respond, and guide, as well as being 
sensitive to the needs of others and listening much more 
can thus result in the impact of the interaction. The 
interaction between students with their own different 
needs and abilities also paves the grounds for their 
cooperation and makes them better understood. Students 
with special characteristics, such as shyness during 
interactions, also learn about constructive behaviors and 
are further given a great opportunity to experience new 
situations. Rules and regulations, which are 
explicitly/implicitly defined in students’ interaction and 
cooperation, can even have an educational aspect. 
Teachers using interactive approaches in teaching and 
classroom management can similarly shape students’ 
learning behaviors more deeply, depending on their 

commitment and expertise (Dxemidzic et al., 2019). 
Interaction between colleagues in the educational 
system correspondingly occurs in different manners. 
This type of communication can be simultaneous, 
asynchronous, textual, audio-based, or visual. The ease 
of establishing this interaction can thus boost the quality 
of education and the levels of motivation in teachers and 
students (Jolliffe, 2015). In online education, teacher-
official interactions can also take a different form. In this 
sense, face-to-face communication decreases but it is 
facilitated due to the virtual communication platform. 
Likewise, some officials join class groups and get 
informed regarding educational activities. At the same 
time, teachers gain a valuable opportunity to 
communicate more closely with officials in cyberspace. 
The themes of creative adaptability and production and 
exploitation were further obtained in answer to the 
second research question. Teaching as one of the 
influential professions has been always an important 
platform for the emergence of professional and 
individual creativity, particularly by teachers who are 
more interested and motivated. Creativity in teaching, 
especially in situations wherein appropriate facilities 
and tools are not available and teachers cope with 
shortcomings and limitations in resources they need to 
do their professional work can be thus a very effective 
driving force and a tool in achieving educational goals 
and fulfilling learning practice (Henriksen & Mishra, 
2013). 
In new modes of instruction, teachers play a facilitating 
role in teaching and learning processes. The 
acceleration, facilitation, and consolidation of the 
learning process accordingly require different tools, but 
today, due to technological development as well as ICT, 
electronic content production has become one of the 
most powerful educational tools applied for this 
purpose. Using this content has also generated a new 
experience for teachers and students in classrooms. 
Besides, content has an informational function, so loads 
of information can be presented in various forms such as 
texts, images, and videos. These tools produce some 
situations. Electronic content can be also exploited to 
process information, build knowledge, and objectify 
student perceptions. It additionally allows 
communication between teachers and students despite 
the physical barriers of time and place (Hamdi & 
Hamtini, 2016). However, since content production is 
assumed as a specialized activity and many teachers lack 
experience in this field, and they have not been even 
obliged to work in this regard at a high level, many 
teachers use the content prepared and produced by other 
colleagues. The relationships between colleagues in the 
educational system can also enhance the quality of 
education and motivate teachers and students, especially 
in complicated and new situations (Jolliffe, 2015). 
Likewise, sharing experiences makes the emerging path 
easier and adds to the experience of teacher substitution. 
In response to the third research question, the main 
theme with two sub-themes was also developed. Here, 
experience formation grounds included two sub-themes 
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of specific and general grounds. These findings 
accordingly confirmed the reports by Childs et al. 
(2005), Rao (2012), Wahyuningsih (2020), and 
Akabayashi et al. (2023). A significant factor 
contributing to the digital divide during COVID-19 is 
ICT skills among students, which closely correlate with 
their socioeconomic status (van de Werfhorst et al., 
2022). No internet access, especially in disadvantaged 
areas, and educational inequality have been thus 
reported as the challenges experienced by teachers in 
online education. Some families cannot even afford 
internet use. The slow speed of the internet is also one 
of the factors related to infrastructures, inducing 
problems for teachers and students. Improper access to 
the virtual network in different parts of Iran as well as 
the cost of the internet and its slow speed have been 
further reported as infrastructural and technical 
challenges. Iran’s Ministry of Education operationalized 
the Shad Social Network (owned and administered by 
the Ministry of Education) in March 2020 (Bahmani et 
al., 2022). The policies of the ministry forced teachers 
across Iran to present their teaching only through Shad 
Social Network. However, according to teachers and 
parents, the program initially suffered a lot of issues like 
problems in sending voice messages and files (especially 
files with larger sizes and higher quality) and constant 
freezes, and this made education very challenging 
during the first year after the COVID-19 pandemic; 
however, over time when the program was updated, 
issues got alleviated, though it never fulfilled users’ 
expectations of an efficient interactive program for 
effective virtual education. According to teachers, being 
forced to implement Shad Social Network and depriving 
them of using more interactive and efficient social 
networks and technologies were among the most 
significant challenges concerning virtual education.   
As a result of the Covid-19 pandemic, distance 
education was observed to have negative effects on 
students' social literacy skills, but it can still provide 
valuable advantages (Alsubaie, 2022).The flexibility 
and freedom of action in virtual education and the 
creation of a new experience in education and training, 
the need to provide the necessary hardware to participate 
in virtual classes and low Internet speed are among the 
factors that have affected people's experience of virtual 
education. The possibility of holding classes at different 
times and places is an example of the flexibility of 
virtual education (Asmara & Wu, 2020). 
The high costs associated with planning and facilitating 
online education, especially in virtual schools as well as 
access to facilities and the internet are thus among 
important issues (Barbour & Cooze, 2004). Discussing 
the culture of families in terms of the acceptance of 
online education is also of great magnitude. In various 
surveys, many parents and students do not want to 
educate their children virtually. Although the 
possibilities of this type of education have been 
improving, the opinions of families to use and replace 
traditional education have not changed and there is still 
not much desire to use it, as mentioned in different 

surveys (Cavanaugh et al., 2004). Piskurich (2004) also 
cited the difficulties of this training, the lack of time, the 
lack of managerial support, the possibility of definitively 
creating a training process, limited understanding of the 
virtual learning environment and its problems, lack of 
necessary infrastructure, especially in homes, incorrect 
beliefs in virtual education, and the lack of access to the 
necessary technology in some areas. 
On the subject of obligations, with the outbreak of the 
COVID-19 pandemic in China, many governments have 
further imposed severe restrictions to prevent its spread. 
Traditional education, in which students were required 
to attend classes and instructed by teachers, also needs 
some changes (Joseph & Edmund, 2020). Taking 
account of many factors, governments have decided to 
implement a school closure policy in order to prevent the 
risk of this disease for many students and other people 
(Jordan et al., 2020). 
At the moment, in-person classes are resumed in Iran as 
the pandemic has subsided, though factors like air 
pollution in industrial hubs, floods, intense rain and 
snow, and the breakout of diseases like influenza and 
COVID-19 sometimes force schools to offer their 
education in an online mode. Experience gained through 
the education offered during the COVID-19 pandemic 
has increased the quality of virtual education during the 
present era, though some challenges like slow internet 
rates and infrastructure shortcomings still exist. 

5. Implications 

According to the findings of the present study, it is 
necessary to consider the limitations of online education 
facing teachers. In addition, families, students, and 
teachers need to be trained to make the best use of 
cyberspace and online education. In order to empower 
teachers to produce educational content, it is of utmost 
importance to hold training courses. Moreover, it is not 
possible to make the most of online education without 
creating technological and socio-cultural infrastructures. 
Considering the characteristics of the courses and the 
content that first-graders should learn as well as the 
significance of teacher-student interactions, it is also 
essential to design more interactive and comprehensive 
software for online education. 

6. Limitations 

The present study was obtained only from the data of 
some semi-structured interviews, as the only tool, with 
female first-grade teachers working in primary schools, 
so the lived experiences of other teachers in other grades, 
as well as the experiences of male counterparts, can be 
examined in further research. 
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