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Abstract

Blended learning is widely adopted by organizations where a blend of online component complements
the traditional face-to-face learning. Despite its popularity, research on developing a model for blended
learning effectiveness is limited. This paper develops and validates a research model for blended
learning effectiveness by investigating the role of engagement on perceived learning effectiveness.
Further, the role of internet self-efficacy (personal factor) and interactions (environmental factors) on
various dimensions of engagements are examined through the lens of social cognitive theory. A total of

246 postgraduate Indian students participated in a Management Information Systems course. Structural
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equation modelling is used to validate the research model empirically. It is found that the internet self-
efficacy and the interaction factors are positively related to the engagement dimensions, which further
positively affects the perceived learning effectiveness. Moreover, perceived learning effectiveness is
positively related to student scores. Theoretical and practical implications are discussed.

Keywords: Blended learning, Learning effectiveness, Student engagement, Social cognitive theory.

1. Introduction
The technological innovations and the need for accessibility and flexibility in higher education are
leading to a paradigm shift from teacher-centered to learner-centered learning. Blended learning is the
learning method which combines traditional face-to-face learning with the online instruction method.?
The traditional classroom centered learning in higher education poses several challenges such as access,
affordability, and quality of the learning.? Moreover, it becomes difficult for traditional education to
teach in global crisis, such as, pandemics, natural calamities, bad weather conditions, disruption created
by various protests, etc. In these situations, computer-mediated learning helps the continuity of
education where there is a disruption in physical presence. The Covid-19 pandemic has forced
government bodies and decision-makers to reassess the role of technology and use them in various
fields, including education.® It has impacted the social distancing measures and forced schools and
universities to switch to online mode. It is found that IT mindfulness has a positive impact on learning
effectiveness.*® The disruptions that occurred due to the pandemic can be viewed as an opportunity and
has the transformative potential of current practices.® Human society has adapted to the new normal
through digitization and accelerated implementation of predicted technology trends, enabling firms and
educational institutions to shift to work-from-home.”® The adoption of online teaching in covid-19 is
determined by facilitative leadership, regulatory support, and project team capability in higher
education.’ Students use social networking sites in the pandemic, and their usage is determined by the

cognitive appraisal of voluntary social distancing compliance and psychological impact.*°

The primary disadvantage of the fully online learning is the social interaction element. According to
Graham et al.,'* the three major advantages of blended learning are improved pedagogy, increased
access and flexibility, and increased cost-effectiveness without giving up the social interaction aspect.
Many studies have suggested that the pedagogy of blended learning is better in terms of bringing
authenticity to the classroom?'?, integrating the formal classroom learning with the informal learning®3,
introducing collaborative learning and problem solving*, etc. In addition to this, the blended learning
systems help in achieving cost-effectiveness without sacrificing the human touch required in learning.
The rapid development in technology has expanded the possibility of learning in computer-mediated
learning environments with the advantages of face-to-face components.'® For instance, the technology
is enabling to achieve the synchronicity and levels of interaction in computer-mediated environments

to achieve the effect of face-to-face environments. Similarly, in the humanness dimension, there is an
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increasing focus on providing human interactions as much as possible through various means such as
virtual communities, blogging, instant messaging, etc.'® Additionally, technology helps to provide a

virtual reality environment for the learners to mimic a physical classroom.

A meta-analysis by Means et al.l” found that blended learning is more effective than face-to-face
learning as compared to purely online learning which is found to be equivalent as face-to-face learning
effectiveness. There is also evidence that blended learning has certain advantages over fully online
learning in terms of increased communication, engagement, sense of community, increased academic
performance, collaborative tasks, active participation, etc.’® Since blended learning is effective as
compared to other instruction modalities, several researchers have explored the learning effectiveness
of blended learning. But the effectiveness is mostly measured in terms of pre and post-tests.'® Research
in terms of factors affecting blended learning effectiveness is under-studied. The literature also suggests
that student engagement in terms of behavioral, emotional, and cognitive aspects is crucial for
understanding the learning effectiveness. Although there has been a vast amount of research in the area
of blended learning, there is a gap between the theoretical and empirical part of the research and blended
learning need to be based on good theoretical foundations.? In blended learning, students use the online
medium in addition to the face-to-face component. Some students might be distracted by other websites
of the online component; thus, student engagement becomes significant in this context. Hence, authors

also a call for research on the motivational and engagement aspects of students in blended learning.?*

The social cognitive theory explains the behavior of an individual based on the individual’s personal
and environmental factors.?? Self-efficacy is one of the most researched personal factors that explain
the behavior of an individual.Z In the blended learning platform, the online learning component requires
the internet to access the learning material. Hence, the internet self-efficacy is well suited as a personal
factor which affects the behavior of students. In addition to this, the blended learning also requires
interaction between the learner, instructor, and the interface.?* Therefore, the environment of a learner
consists of his/her interaction with their peers, instructors, and the blended learning interface. Thus, the
aim of this paper is to understand the role of various dimensions of engagement on learning
effectiveness in a blended learning environment. Further, the paper also aims to investigate the role of
personal and environmental factors on the behavior of an individual (student engagement). This paper
develops a conceptual model for blended learning effectiveness through the theoretical lenses of social
cognitive theory. The conceptual model is validated using structural equation modeling on the collected

data.

The organization of this paper is as follows: Section 2 discusses the theoretical foundation; section 3
presents the conceptual model and develops the hypotheses. Section 4 presents the research
methodology followed by data analysis and results in section 5. Further, the results are discussed in

section 6 followed by theoretical and practical implications in section 7.



2. Theoretical Foundation

2.1.Blended Learning Effectiveness

The blending of the face-to-face and online components can be provided at different levels in an
organization. There are four levels of blending — activity level, course level, program level, and
institution level.! Using both in-class and online methods via a field experiment Hill et al.? posited that
the mix of both face-to-face and online methods of learning enhanced student performance. The design
features of the platform and learner characteristics are significant predictors of satisfaction, knowledge
construction, and intrinsic motivation in blended learning environments.? Additionally, the continuous
use of blended learning is determined by perceived behavioral control, satisfaction, attitude, subjective
norm, and perceived usefulness.?” Pridmore and Godin?® found that students’ perceptions of learning

partially increased after the virtual team experience and their intention to use the technology improved.

Blended learning leads to satisfaction in learners in various programs such as using shared online
materials, forums, texts, pictures, and video-based learning in a computer course,? using interactive
audio and video content in a mental health first aid training course®®, etc. Blended learning enhances
students’ learning experience and outcomes.*® Additionally, in blended learning, the learning outcomes
are better in terms of learners’ achievements?, performance®, and marks obtained.®? Further, the
information communication technologies alone do not improve blended learning effectiveness, rather,

different teaching strategies used in traditional education can improve the learning effectiveness.

2.2.Social Cognitive Theory

Social Cognitive Theory (SCT) states that individuals’ cognitive perceptions while interacting with
their environment, affect their behavior or learning.?? SCT is based on social learning theory34,
according to which all learning occurs either by direct or vicarious experience. The vicarious experience
is obtained by individuals by observing or imitating others. Thus, both the cognitive and environmental
aspects are vital for human behavior.®* SCT studies individuals’ behavior in the learning context.*® The
cognitive, vicarious, self-regulatory, and self-reflective processes are pivotal in SCT.*” The external
environment of an individual does not directly influence their behavior; rather, they influence the
behavior through the cognitive process. The cognitive process determines the environmental events,
their meaning, emotional impact, effects, and organizes the information for future use. In addition to
learning by observation, individuals also learn by observing and imitating others’ actions. Hence, the
environment of an individual plays an important role in vicarious learning. The interaction between the
environment and cognitive or personal factors influences the behavior of an individual. Student learning

occurs in a social context. The learning environment affects the behavior of the learner.®

SCT is widely used by several researchers in blended learning. Schmidt® has used SCT to understand

the change in students' perception of time, self-regulation, and motivation in blended learning
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environments. Wu et al.*® have used SCT to develop a model for learning satisfaction by using computer
self-efficacy as a personal (or cognitive) factor and technological and social factors as environmental
factors. Geng et al.*° through the integration of social cognitive theory and theory of planned behavior,
explores the connection between self-directed learning, technology readiness, and student motivation.
Diep et al.** posited that social cognitive theory is a useful theoretical lens for instructional design,
cognitive, and motivational processes. Arpaci and Basol*? have used SCT to validate a research model
on the relationship between cognitive and technological factors, and continuous intention to use in a

flipped classroom.

From the above literature, it is found that SCT is based on social learning theory, and it explains how
student learning occurs in a social context. Here, the learning environment affects the learners’
behavior; in this case, the student learns in a classroom through various interactions. Additionally,
several researchers have used SCT in the blended learning context. Therefore, we propose our research
model through the lens of SCT.

3. Conceptual Model and Hypothesis Development
3.1. Effect of Engagement in Blended Learning

Student engagement is positively related to the academic performance in technology-mediated
learning.*® The engagement construct which is multi-dimensional with behavioral, emotional, and
cognitive dimensions positively impacts academic outcomes.*#> The behavioral engagement which
focuses on active attendance, homework completion, following of classroom norms, etc. is pivotal for
attaining positive academic outcomes.“® It is found that the attendance predicts performance in blended
learning.*” The regularity in the classroom positively impacts students’ motivation, commitment, and
learning strategies.”® Moreover, the negative behavioral engagement is associated with the lower
academic achievement.®® There is evidence that emotional engagement predicts the academic
achievement®, and not being emotionally engaged in the academic life leads to poor academic
outcomes.®! It is found that enjoyment is positively related to the user engagement in gamified
information systems.>? Positive emotions are also related to organizational commitment and increased
job performance.>® The cognitive engagement focuses on the psychological investment of the students
towards achieving desired learning outcomes is pivotal as students go beyond the minimum course
requirements, set learning goals, and seek challenges to increase their competence.® Thus, the strategies

used positively affect the academic outcomes.

Blended learning has the capability to increase student engagement.>* A study shows how audience
response systems improve engagement which in turn affects learning performance in a blended learning
environment.*® Furthermore, learning engagement positively affects perceived learning effectiveness

and learning outcome in technology-mediated learning and blended learning, respectively.®# A study



by Lim and Morris® in the context of blended learning has found that the learning involvement which
is the degree to which learners interact with other learning component and are engaged in the learning
process positively impacts the perceived learning. From the above literature, it is observed that there
exists research on the effect of engagement on blended learning effectiveness. However, the effect of
various dimensions of engagement—behavioral, emotional, and cognitive engagement on blended
learning effectiveness is under-researched. Hence, the following hypotheses are proposed. The research

model is shown in Figure 1.

H1la, b, c: Behavioral, emotional, and cognitive engagements are positively related to perceived

learning effectiveness in a blended learning environment.

3.2. Effect of Personal Factors in Blended Learning

Self-efficacy which is the belief of an individual to organize and execute certain tasks to achieve desired
outcome is found to be one of the predominant antecedents of student motivation, learning, and
performance.5®%° Self-efficacy positively affects different dimensions of student engagement.%6!
Computer self-efficacy has a significant effect the learning engagement.®? A study by Lim and Morris®’
has found that the self-efficacy which is a learning motivation variable®?, positively affects the perceived
learning in a blended learning environment. In a blended learning environment, students access the
course materials using the internet. Thus, internet self-efficacy plays a vital role in student engagement.
In addition to this, internet self-efficacy determines internet use® and internet use is found to be

positively related to student engagement.*® Thus, the following hypotheses are proposed.

H2a, b, c: Internet self-efficacy is positively related to behavioral, emotional, and cognitive

engagement in a blended learning environment.

3.3. Effect of Environmental Factors in Blended Learning
The interactivity is critically important in blended education. There are three types of interactions —
learner-content, learner-instructor, and learner-learner interactions.?* The learner-content interaction
dimension is where the learners or students interact with the course material. In a blended learning
environment where there is a blend of the online component along with the face-to-face instruction, the
interaction with the learning interface becomes vital. The leaner-instructor interaction is the quality of
the interaction between the learner and the instructor. Lastly, the learner-learner interaction is the
interaction and collaboration among the students as the students learn collaboratively in blended
learning platforms.?® The interaction quality is positively related to the satisfaction and continuation to
use of e-textbooks by tertiary students.®® The learner-content, learner-instructor, and learner-learner
interactions are found to be positively affecting the student involvement in the classroom, engagement
in a course, and overall learning experience.®56" A study by Kang and Im® has found that instructor

interaction positively affects perceived learning achievement. In addition to this, the instructor quality
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positively impacts the perceived learning in a blended learning environment.”®%” Angelo and
McCarthy™ have found that the shared leadership affects the performance of virtual groups within
students in a classroom setting. Thus, educators should develop pedagogy to support and encourage the
interactions. The learner-interface, learner-instructor, and learner-learner interactions are positively
related to the flow in an activity.”? Further, the flow in a course (concentration, interest, and enjoyment
dimensions) leads to the engagement in a classroom.” The high levels of interactivity lead to better
performance in terms of grade and higher levels of satisfaction among e-learning users.” Although
studies show that all interactions are positively related to student engagement, their effect on the

individual dimensions of engagement is limited. Therefore, the following hypotheses are proposed.

H3, b, c: Learner-learner interaction is positively related to behavioral, emotional, and cognitive

engagement in a blended learning environment.

H4a, b, c: Learner-content interaction is positively related to behavioral, emotional, and cognitive

engagement in a blended learning environment.

H5a, b, c: Learner-instructor interaction is positively related to behavioral, emotional, and

cognitive engagement in a blended learning environment.

Studies have discovered that intention for a behavior leads to the actual behavior.” Further, there exists
a positive relationship between the learning effectiveness and actual grades.” Hence, we propose the

below hypothesis.

H6: Perceived learning effectiveness is positively related to student scores in a blended learning
environment.

<Insert Figure 1 here>

3.4. Mediation

Numerous researchers have posited that students’ self-efficacy has a significant effect on achievement
and it is a predominant antecedent of academic performance.®®% 7" The learning engagement mediates
the relationship between computer self-efficacy and learning performance.” It is also found that the
student engagement mediates the positive relationship between technology use and academic
performance.”* Additionally, the employee engagement mediates the relationship between
transformational leadership and employee performance.’” It is also found that all the dimensions of
engagement fully mediate the relationship between internet self-efficacy and perceived learning
effectiveness in an e-learning environment.® It is evident from the literature that the research on the

mediating effect of various dimensions of engagement on the positive relationship between internet



self-efficacy and perceived blended learning effectiveness is limited. Thus, we propose the following

hypotheses.

H7a, b, c: Behavioral, emotional, and cognitive engagement mediates the positive effect of

internet self-efficacy on perceived learning effectiveness in a blended learning environment.

4, Research Method

4.1. Participants and Procedure

A total of 246 postgraduate Indian students participated in the survey. The survey was conducted online
in a classroom setting. The instruction followed in the classroom is the course level blending where the
instructor designed the blending of the face-to-face component with the online components. The course
was provided to the students of postgraduate diploma in management in Management Information
Systems (MIS) course with duration of three months starting from October 2020. The duration of the
course ensured the adequate exposure of the blending method to the students. The blended learning
course was offered through laptops, mobile devices, and other electronic devices connected to the
internet using Elixir software (explained in the next section). The participants were asked to fill out the
survey questionnaire with the assurance of treating the responses confidentially. The sample contained
50.41% males and 49.59% females. The majority of participants (80.49%) were in the age group of 18-
25 years, and the remaining 19.51% of the participants were in the age group of 26-35 years. The
demographic characteristics of the sample are presented in Table 1.

<Insert Table 1 here>

4.2. Elixir
Elixir is a Learning Management System (LMS) which is a software application modeled after a
physical classroom that creates, manages, and presents learning and training content with an interactive
interface for assessments offering an interactive way of learning. The instructors upload their learning
content in the elixir both in the form of text and videos along with the features such as uploading time-
bound assignments and quizzes. It also provides assessment features for instructors for evaluating
objective (quizzes) as well as subjective (assignments) content. The students can view the contents
uploaded by the instructors, submit the assignments, attempt the quiz, and check the mark sheet

uploaded. The software also helps administrators to generate various kinds of reports.

4.3. Measurement Development
To measure the latent constructs in the conceptual model, scales are adapted from the literature. The
measurement sources are presented in Table 2 with the study, item, description, and item codes. All the
items are measured by using a 5-point Likert scale (Here, 1 = strongly disagree and 5 = strongly agree).

The Internet Self-efficacy (ISE) scale is adapted from Eastin and LaRose® which has eight items. Here,



the individual’s self-efficacy in using the internet is measured because students use the internet to study
online courses. The scale consists of items which focus on whether the individuals are confident in
understanding the hardware and software, troubleshooting, gathering the data on the internet, carrying

out online discussions, etc.

The learner-learner and learner-instruction interactions scale are adapted from Liao’ and Sherry et al.®
While the learner-learner scale focuses on the interaction between students, whether they ask guestions,
answer the questions by others and provide their opinion, the learner-instructor interaction focuses on
the interaction between the students and the instructor such as whether the instructor facilitates the
students with his/her opinion, ask the students’ opinions, questions, etc. The learner-interface
interaction scale is adapted from Liao’ and focuses on the interaction between the learners and the
interface provided for the blended learning. This includes the response of the platform, and the easiness

and fastness of the blended learning platform, etc. All the interaction scales have four items each.

To measure various types of engagement, the engagement scale is adapted from Fredricks et al.® and
Sun and Rueda®. The behavioral engagement subscale consists of five items focusing on the
engagement of students in terms of behavioral norms such as paying attention, completing homework,
following rules, etc. The emotional engagement subscale consists of six items which focus on the
affective aspects of the engagement such as whether the student like the online class, feel interested,
happy, etc. in the class. The cognitive engagement subscale consists of eight items which focus on the
engagement of the students at a cognitive level to achieve the desired outcome. This comprises of
revising the course, studying extra materials, engaging in discussion with people about the course, etc.
The Perceived Learning Effectiveness (PLE) scale is adapted from Wan et al.# which measures the
individual learning effectiveness with five items. The items capture the perception of students about
learning the factual material, identifying the central issue of the course, ability to communicate about

the subject, etc.

<Insert Table 2 here>

5. Data Analysis and Results
The participants were asked to fill out the survey questionnaire. The responses were used for

confirmatory factor analysis (CFA) and structural model in AMOS.

5.1.Structural Equation Modelling
The conceptual model presented in Figure 1 is validated through structural equation modeling using
IBM SPSS AMOS version 24. The proposed model is a theory testing exercise that confirms the
relationship between a set of variables. The Structural Equation Modeling (SEM) is a well-accepted
method to analyze relationships in business studies.?® The prime reason behind the extensive

applicability of SEM is its ability to test multiple relationships simultaneously into a single model.8



Covariance-based SEM (CB-SEM) is the most popular method to establish the cause-effect relationship
in SEM, and is used for theory testing and confirmation.®8” AMOS is a software used for CB-SEM to
test or confirm the established theory. The objective of this research is to fit data to the model
(confirming an established model with minor changes). In addition to this, the number of items per

construct is more than 3. Structural equation modeling comprises of measurement and structural model.

5.1.1. Measurement Model
After satisfying results from EFA, Confirmatory Factor Analysis (CFA) is performed in AMOS 24. A
good model fit ( y2 = 1559.203, df = 872, y%/df =1.788, RMR = 0.067, TLI = 0.909, CFI = 0.916,
RMSEA = 0.051) is obtained after adjusting the modification indices (MIs). Three pairs of error items
from the same constructs were allowed to covariate based on high values of Mls.®

The validity and reliability measures achieved for the model is shown in Table 3. The factor loadings
should be greater than 0.5 and preferably more than 0.78° which is satisfied in the measurement model.
The convergent validity can be determined by Composite Reliability (CR) and Average Variance
Extracted (AVE).* The CRs for all the constructs should greater than 0.7, and AVEs should be greater
than 0.5.%° The composite reliabilities for all the constructs are greater than 0.7 in the measurement
model. The CRs for CEng is 0.924, ISE is 0.891, LLearn is 0.907, LInstruct is 0.799, LlInter is 0.925,
BEng is 0.931, EEng is 0.925, and PLE is 0.887. The AVEs for all the constructs are greater than 0.5
in the measurement model shown in Table 3. The square root of AVEs (in the diagonals fields of Table
3) are greater than the correlations between the constructs indicating that the discriminant validity is

satisfied.®

<Insert Table 3 here>

5.1.2. Common Method Variance
Common Method Bias (CMB) is caused due to the instrument of data collection rather than the
appropriate representation of the construct items. Since the data is collected through survey
methodology from the respondent one at a time, it is likely to introduce common method bias.®* The
presence of common method bias can inflate or deflate the correlations among variables in the data.
Hence, it is crucial to take procedural measures before data collection to minimize the possible CMB
in actual data collection.®> A psychological separation is created by asking response variable
immediately and giving time to answer the rest of the variable at a different time. Further, to minimize
the common method bias, the respondents’ anonymity is protected which reduced the evaluation
apprehension. Moreover, the scale items are improved by defining unfamiliar or ambiguous terms and
keeping the items simple and concise. Additionally, a statistical test for common method variance is
conducted to check whether the majority of variance is explained by a single factor. Harman’s single-

factor test is conducted in SPSS to detect the presence of common method variance as it is accepted as
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good statistical criteria for CMB.% The result showed that no single factor accounted for more than
50% (36.846%) of the variance. Thus, no general factor is identified that explains the majority of the
variance in data. This implies that common method variance is not likely to influence the results of the
study.

5.1.3. Structural Model
Before proceeding with the structural model, the multivariate assumptions are tested for influencers and
multicollinearity. The influencer analysis is performed in SPSS with Cook’s distance.* Cook’s distance
of less than 0.07 is obtained for all observations which are below the threshold value of 1. The presence
of multicollinearity in the dataset is checked in SPSS for identifying the presence of collinearity among
predictor variables. The multicollinearity is checked with the Variance Inflation Factor (VIF) and
tolerance values. VIF values of less than 3.2 and tolerance values of more than 0.3 are obtained for the

constructs (with a required threshold of less than 10 for VIFs and greater than 0.1 for tolerance).®

The structural path testing for the hypotheses is performed in AMOS post confirmatory factor analysis.
All the proposed hypotheses are supported by the data. The hypothesis test results are presented in Table
4 and Figure 2. The behavioral (BEng), emotional (EEng), and cognitive (CEng) engagements
positively impact the perceived learning effectiveness (PLE) with path coefficients 0.216 (p<.01), 0.144
(p<.05), and 0.477 (p<.001) respectively. This supports hypotheses Hla, H1lb, and Hlc. The result
shows that internet self-efficacy (ISE) positively impacts behavioral, emotional, and cognitive
engagement with path coefficients 0.219 (p<.001), 0.293 (p<.001), and 0.242 (p<.001) respectively.
This supports hypotheses H2a, H2b, and H2c. The learner-learner interaction (LLearn) has a positive
impact on behavioral, emotional, and cognitive engagements with path coefficients 0.199 (p<.01), 0.226
(p<.001), and 0.168 (p<0.05) respectively. This supports hypotheses H4a, H4b, and H4c. The learner-
instructor interaction (LInstruct) positively impacts behavioral, emotional, and cognitive engagement
with path coefficients 0.278 (p<.001), 0.181 (p<.01), and 0.171 (p<.05) respectively. This supports
hypotheses H5a, H5b, and H5c. The learner-interface interaction (LInter) has a positive effect on
behavioral, emotional and cognitive engagement with path coefficients 0.286 (p<.001), 0.331 (p<.001),
and 0.186 (p<.01) respectively. Therefore, hypotheses H6a, H6b, and H6c are supported. Further, the
effect of control variables —age and gender on the perceived learning effectiveness is found to be non-
significant with path coefficients 0.012 and 0.060 respectively which is supported by Liberatore et al.*®
The variance explained by behavioral engagement is 55%, emotional engagement is 61%, cognitive
engagement is 34%, and that of perceived learning effectiveness is 49%. The perceived learning
effectiveness positively determines the student score with a path coefficient of 0.963 supporting

hypothesis H6.

<Insert Table 4 here>

<Insert Figure 2 here>
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Figure 2 represents the research model with Internet Self-efficacy, Learner-Learner Interaction,
Learner-Instructor Interaction, Learner-Interface Interaction, Behavioral Engagement, Emotional
Engagement, Cognitive Engagement, and Perceived Learning Effectiveness. The standardized
estimates or the regression weights are mentioned with significance levels. *** represents a significance
level of .001, ** represents a significance level of .01, and * represents the significance level of .05.

Here, ns represent non-significant paths.

5.1.4. Mediation

For hypotheses, H7a, H7b, and H7c, the mediation effect of behavioral (BEng), emotional (EEng), and
cognitive (CEng) engagements are tested on the positive effect of internet self-efficacy (ISE) on
perceived learning effectiveness (PLE) shown in Table 5. The hypotheses are tested using the Baron
and Kenny approach.® The direct effects are measured without the mediators by removing the mediator
variables from the model in AMOS. The standardized regression weights for the direct effect of internet
self-efficacy on perceived learning effectiveness was significant and found to be 0.418 with a p-value
less than 0.001. Then the direct effect with the mediator was measured. The mediating effect of
behavioral engagement on the relationship between internet self-efficacy to perceived learning
effectiveness was tested. The relationship was found to be significant with a regression weight of 0.164
(p< 0.05). This indicates that BEng partially mediates the positive effect of ISE to PLE. Similarly, the
direct effect of ISE to PLE with the mediators EEng and CEng were significant with beta values of
0.192 (p< 0.05) and 0.136 (p< 0.05) respectively. This indicates that EEng and CEng partially mediate
the positive effect of ISE on PLE. Therefore, the hypotheses H3a, H3b, and H3c are supported.

<Insert Table 5 here>

6. Discussion
In this paper, the conceptual model is validated for blended learning effectiveness by using social
cognitive theory. The social cognitive theory is an effective framework used to explain the
multidimensional engagement construct from personal and environmental factors. The internet self-
efficacy and the three types of interaction — learner-learner, learner-instructor, and learner-interface
positively impact the behavioral, emotional, and cognitive engagement well. The empirical results

validated the importance and significance of the framework to understand the engagement construct.

The findings suggest that the behavioral, emotional, and cognitive engagement dimensions positively
impact the perceived learning effectiveness. This confirms and is aligned with the findings of Chen et
al.® and Hu and Hui*. This paper extends both the studies by investigating the role of different
dimensions of engagement (behavioral, emotional, and cognitive) on perceived learning effectiveness
in blended learning environments. Interestingly, the results show that emotional engagement is the
predominant antecedent of perceived learning effectiveness. This can be attributed to the fact that

students in blended classroom learning develop emotional affect towards their peers and instructors
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which positively affects the perceived learning.’” The students tend to interact and collaborate with

other students and the instructor which leads to positive learning outcomes.

The result shows that the internet self-efficacy positively affects the behavioral, emotional, and
cognitive dimensions of engagement. This study confirms the results obtained by Linnenbrink and
Pintrich®! which posits that self-efficacy affects different dimensions of engagement. This paper has
extended the findings by investigating the role of internet self-efficacy on various dimensions of
engagement in the blended learning context.

The result also shows that all the dimensions of engagement partially mediate the positive relationship
between internet self-efficacy and perceived learning effectiveness. This implies that internet self-
efficacy affects the perceived learning effectiveness through engagement. This study supports and
extends the findings of Chen®? and Rashid and Asghar®. First, this paper has explored the role of various
dimensions of engagement as mediators for the relationship between internet self-efficacy and
perceived learning effectiveness. Second, internet self-efficacy is considered as the independent

variable in the blended learning platform because students learn over the internet.

The learner-learner, learner-instructor, and learner-interface elements of interaction have a significant
positive impact on the behavioral, emotional, and cognitive engagement. Interestingly, it is found that
the learner-learner interaction has a greater effect on the emotional engagement which suggests that the
students are emotionally engaged with their peers. The learner-instructor interaction has a greater effect
on the behavioral engagement which implies that the learner-instructor interaction dimension
encouraged the students to follow the classroom norms, active attendance, complete their homework,
etc. Lastly, the learner-interface interaction has a greater effect on the emotional engagement. This
suggests that when the students find the interface easy, fast, etc., they tend to be happy, interested, and
excited about the class. Furthermore, the learner-interface interaction has a greater effect on all the
dimensions of engagement compared to other interaction variables. This implies that students give more

importance to the interface interactions than the peer and instructor interactions.

7. Theoretical and Practical Implications
The study has several theoretical implications. First, this paper has developed and validated a model for
learning effectiveness using personal and environmental factors on the theoretical lenses of social
cognitive theory. The research on the factors affecting blended learning effectiveness is limited. Hence,
the model adds to the extant literature of blended learning. Furthermore, the social cognitive theory

used for the study is validated, and it fits well with the proposed research model.

Second, this study has extended the work of Chen et al.*® and Hu and Hui** where they have studied
the role of engagement on the learning outcome and perceived learning effectiveness. Although the

multidimensional nature of engagement is well studied in the education literature>®, the role of
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behavioral, emotional, and cognitive engagements on perceived learning effectiveness in the blended
learning context is under-researched. It is found that the emotional dimension of engagement is the
predominant antecedent of perceived learning effectiveness in blended learning.

Third, although several studied have investigated the role of various dimensions of interactions (learner-
learner, learner-instructor, and learner-interface) on engagement®®¢76 the studies on the effect of
interactions on various dimensions of engagement are limited. This study establishes a positive
relationship between the interaction dimensions and engagement dimensions in blended learning. It is
also observed that the learner-learner interaction and learner-interface interactions explain the
emotional engagement more than other dimensions of engagement, and learner-instructor interaction

explains the behavioral engagement more than other dimensions of engagement.

Fourth, the mediation effect of various dimensions of engagement is investigated, and it is found that
all the dimensions of engagements partially mediate the positive relationship between internet self-
efficacy and perceived learning effectiveness. This supports the finding of Wu et al.’®, where they
posited that learning engagement mediates the relationship between computer self-efficacy and learning
performance. We have extended the literature by establishing a partial mediation of all dimensions of
engagements on the relationship between internet self-efficacy and perceived learning effectiveness.
This suggests that the students’ belief in their ability to organize and execute internet actions required
to yield certain outcomes leads to perceived learning effectiveness through various dimensions of

engagement in terms of participation, enjoyment, and strategy use.

Based on the empirical findings, the results can have several implications for the instructors, blended
learning provider organizations, and the students. Since emotional engagement is the primary
antecedent of perceived learning effectiveness, the blended learning organizations should focus on
designing the interactions (learner-learner, learner-instructor, and learner-interface) to support students
to foster emotional engagement. This can be achieved by creating a collaborative environment with
students and faculties to develop an emotional connect and engagement. The instructors should interact
with the students to ensure achieving greater behavioral engagement in terms of participation, following
classroom norms, etc. Since the learner-interface interaction has a greater effect on all the dimensions
of engagement than the other interaction dimensions, it is crucial for the organizations to create a
seamless integration of the online course materials with easy accessibility and focus on the other
qualities of the learning interface. It is also found that internet self-efficacy is a significant predecessor
of all the dimensions of engagement. Since enactive mastery (previous success in a task) is the primary
source of self-efficacy®’, students should put effort and focus on the success in using the internet to

achieve higher perceived learning effectiveness.
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8. Conclusion

This paper develops and validates a research model for blended learning effectiveness using the
theoretical lenses of social cognitive theory using structural equation modeling on the survey data. It is
found that all the dimensions of engagement —behavioral, emotional, and cognitive engagement have a
positive relationship with perceived learning effectiveness. In addition to this, it is also validated from
this study that the personal factor —internet self-efficacy, and the environmental factors —learner-learner
interaction, learner-instructor interaction, and learner-interface interaction have positive impacts on all
the dimensions of engagement. It is further noted that the emotional engagement apart from other
dimensions has a greater impact on the perceived learning effectiveness, and the learner-interface
interaction dimension is critical in achieving greater student engagement. Moreover, this paper also
draws that all the dimensions of engagement fully mediate the positive relationship between internet
self-efficacy and perceived learning effectiveness. Lastly, the theoretical and practical implications are

discussed.
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Appendix
Constructs

Internet self-efficacy

| feel confident in:

. understanding terms/words relating to Internet hardware.

. understanding terms/words relating to Internet software.

. describing functions of Internet hardware.

. trouble shooting Internet hardware.

. explaining why a task will not run on the Internet.

. using the Internet to gather data.

. learning advanced skills within a specific Internet program.
. turning to an on-line discussion group when help is needed.

CONOOTPA,WN B

Learner—instructor interaction

1. The instructor frequently offers opinions to students.
2. Students often state their opinions to the instructor.

3. The instructor frequently asks the students questions.
4. Interaction between the instructor and the class is high.

Learner—learner interaction

1. The students seldom ask each other questions.

2. There is little interaction between students.

3. In class, students seldom state their opinions to each other.
4. Students seldom answer each other’s questions.

Learner—interface interaction

1. When | use the distance learning system there is very little waiting time between my action and
response from the computer.

2. Interacting with the system is slow and tedious.

3. Navigation of the system is natural.

4. Interacting with the system is intuitive.

Engagement scale

Behavioral

1. | follow the rules of the online class.

2. | have trouble using the online class.

3. When I am in the online class, I just ‘act’ as if [ am learning.

4.1 am able to consistently pay attention when | am taking the online class.
5. I complete my homework on time.
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Emotional

1. I like taking the online class.

2. | feel excited by my work at the online class.
3. The online classroom is a fun place to be.

4.1 am interested in the work at the online class.
5. | feel happy when taking online class.

6. | feel bored by the online class.

Cognitive

1. I check my schoolwork for mistakes.

2. | study at home even when | do not have a test.

3. I try to look for some course-related information on other resources such as television, journal
papers, magazines, etc.

4. When | read the course materials, | ask myself questions to make sure | understand what it is about.
5. | read extra materials to learn more about things we do in the online class.

6. If 1 do not know about a concept when | am learning in the online class, | do something to figure it
out.

7. If 1 do not understand what | learn online, | go back to watch the recorded session and learn again.
8. | talk with people outside of school about what | am learning in the online class.

Perceived learning effectiveness

1. I learned factual material

2. | learned to identify central issues of the course

3. | learned to interrelate important issues of the course

4. | developed the ability to communicate clearly about the subject

5. I improved my ability to integrate facts and develop generalizations from the course material
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Table 1: Demographic characteristics

Tables

Number of Participants

Percentage of Participants

Male 124 50.41%
Gender
Female 122 49.59%
18-25 198 80.49%
Age
26-35 48 19.51%

Table 2: Measurement Sources for Blended Learning Effectiveness

Study Item Description Item code
It focuses on whether the individuals are confident in
understanding the hardware and software,
Eastin and troubleshooting, gathering the data on the internet,
LaRose (2000) Internet Self-efficacy  carrying out online discussions, etc. ISE
It is defined as the interaction between the students to
Learner-Learner understand whether they actively ask questions, and
Interaction provides answers and opinions. LLearn
Itis defined as the interaction between the students and the
instructor to understand whether the instructor provides
Learner-Instructor and ask opinions, and questions and answers to the
Liao (2006) Interaction students. Linstruct
Sherry, Fulford, It is defined as the interaction between the students and
and Zhand Learner-Interface the blended learning platform interface to understand
(1998) Interaction whether the students find it easy, fast, quick, etc. Linter
It is the student engagement in terms of participation and
Sun and Rueda Behavioral behavioral norms such as paying attention, completing
(2012) Engagement homework, following rules, etc. BEng
It is defined as the student engagement in terms of
Emotional affective reactions such as whether the student like the
Engagement online class, feel interested, happy, etc. EEng
It is the student engagement at a cognitive level to
achieve the desired outcome. This comprises of revising
Cognitive the course, studying extra materials, engaging in
Engagement discussion with people about the course, etc. CEng
It is the perception of students about learning the factual
Wan et al. Perceived Learning material, identifying the central issue of the course,
(2008) Effectiveness ability to communicate about the subject, etc. PLE
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Table 3: Test for Validity and Reliability

CR AVE Msv MaxR(H) CEng ISE LLearn  Llnstruct Linter BEng EEng PLE

CEng 0.924 0.606 0.482 0.929 0.778

ISE 0.891 0.547 0.378 0.909 0.468 0.739

LLearn 0.907 0.71 0.346 0.91 0.436 0.51 0.843

Linstruct 0.799 0.504 0.382 0.824 0.455 0.402 0.47 0.71

Linter 0.925 0.754 0.388 0.932 0.419 0.395 0.415 0.505 0.868

BEng 0.931 0.729 0.382 0.932 0.57 0.553 0.547 0.618 0.599 0.854

EEng 0.925 0.673 0.388 0.931 0.465 0.615 0.588 0.588 0.623 0.525 0.82

PLE 0.887 0.611 0.482 0.889 0.694 0.45 0.383 0.489 0.485 0.594 0.509 0.782
Table 4: Hypothesis testing

Path Standard Critical )
Coefficient Error Ratio P Value Hypothesis

Hla: BEng -> PLE 0.216 0.061 3.205 0.001 Supported
H1b: EEng -> PLE 0.144 0.049 2.128 0.033 Supported
Hilc: CEng -> PLE 0.477 0.068 6.819 0.000 Supported
H2a: ISE -> BEng 0.219 0.047 3.541 0.000 Supported
H2b: ISE -> EEng 0.293 0.058 4.83 0.000 Supported
H2c: ISE -> CEng 0.242 0.052 3.331 0.000 Supported
H3a: LLearn -> BEng 0.199 0.052 3.114 0.002 Supported
H3b: LLearn -> EEng 0.226 0.063 3.673 0.000 Supported
H3c: LLearn -> CEng 0.168 0.056 2.241 0.025 Supported
H4a: Linstruct -> BEng 0.278 0.058 4.189 0.000 Supported
H4b: Linstruct -> EEng 0.181 0.068 2.939 0.003 Supported
H4c: Linstruct -> CEng 0.171 0.062 2.251 0.024 Supported
Hb5a: Linter -> BEng 0.286 0.057 4.656 0.000 Supported
H5b: Linter -> EEng 0.331 0.07 5.501 0.000 Supported
H5c: Linter -> CEng 0.186 0.061 2.619 0.009 Supported
H6: PLE -> Student Score 0.963 1.46 15.157 0.000 Supported
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Table 5: Mediation Results

Relationship

Direct without
Mediator

Direct with Mediator

Comments

H7a: ISE -> BEng -> PLE
H7b: ISE -> EEng -> PLE
H7c: ISE -> CEng -> PLE

0.418 (.001)
0.418 (.001)
0.418 (.001)

0.164(0.02)
0.192(0.015)
0.136(0.026)

Partial Mediation
Partial Mediation
Partial Mediation
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Figure 1: Conceptual Model for Blended Learning Effectiveness
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Figure 2: Path analysis with standardized estimates. *** p<.001, ** p< .01, and * p<.05
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