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EXECUTIVE SUMMARY

The research study “The Impact of Technology-
Enabled Learning Implementation at Rajiv 
Gandhi University of Knowledge Technologies” 
examined the use of blended learning in the 
university and student learning experiences. 
It also analysed the experiences of teachers 
in the design, development and delivery of 
blended courses within technology-enabled 
learning (TEL) implementation supported by the 
Commonwealth of Learning (COL). 

RGUKT was established by the Government of 
Andhra Pradesh in 2008 to provide high-quality 
educational opportunities for the deprived rural 
youths of Andhra Pradesh. Since its inception, 
the university has adopted ICT-based pedagogy. 
The university has a Centre for Educational 
Technology and Learning Sciences to provide 
training and promote research on: ICT 
applications for teaching and learning; advances 
in learning sciences; and the use of modern 
cognitive science tools in education  
and learning. 

COL partnered with RGUKT to strengthen and 
deliver quality education through TEL. COL 
supported RGUKT in the development of a TEL 
policy and the systematic implementation of 
TEL. COL’s support helped RGUKT: undertake 
a baseline study on TEL; develop a TEL policy 
in consultation with institutional stakeholders; 
conduct a visioning workshop on integrating 
appropriate technologies and resources for 
building technological and pedagogical capacity 
among teachers through a series of workshops; 
design, develop and deliver blended learning 
courses through Moodle (an open-source 
learning management system, or LMS); improve 
student engagement and learning outcomes; 
and measure the impact of blended learning 
implementation.

The baseline study helped with understanding 
the status of the TEL processes initiated at 
RGUKT and stakeholders’ perceptions of TEL. 
The faculty capacity-building workshops helped 
with the design, development and delivery of 
blended learning courses and the undertaking of 
an impact study to measure the effectiveness of 
blended learning at the university. As 
part of the monitoring and evaluation 
of TEL implementation at RGUKT, 
COL commissioned this impact 
study on students’ blended learning 
experience and teachers’ pedagogical 
practices.

The target population of the study 
consisted of 12,107 RGUKT students 
(6,367 from Nuzvid and 5,740 from 
RK Valley). The sample of this study 
included faculty members who taught Moodle-
based blended courses, and students enrolled in 
those blended courses during the January–April 
2018 semester. In the 21 blended courses, 2,472 
students were enrolled — 1,851 from RGUKT 
Nuzvid and 621 from RGUKT RK Valley. The 
student gender proportions were 50.8% male 
and 49.2% female. 

Data were collected through: (i) a student 
post-course survey, (ii) students’ performance 
data from end-of-semester scores, (iii) faculty 
interviews and self-reflection journals and (iv) 
LMS (Moodle) data. To analyse the differences 
in students’ academic achievement, the scores 
of the January–April 2018 semester blended 
learning students were compared with the 
scores of students in the January–April 
semesters of 2016 and 2017 taught by the same 
faculty.

Out of 2,472 blended learning students, 1,642 
(66.4%) completed the post-course survey. After 
the data were cleaned and incomplete records 

The baseline 
study helped with 
understanding 
the status of the 
TEL processes 
initiated at RGUKT 
and stakeholders’ 
perceptions of TEL. 
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with missing field values were removed, 1,632 
(66%) cases were considered valid for data 
analysis. Out of 1,632 respondents, 1,112 (68%) 
were from the RGUKT Nuzvid campus and 520 

(32%) were from the RK Valley campus; 
730 respondents (44.73%) were male and 
902 (55.27%) were female, while 909 (55.7%) 
were undergraduates in the Bachelor of 
Technology programme and 723 (44.3%) 
were from the Pre-University Course (PUC). 

Students’ perception of the overall 
effectiveness of blended learning ranged 
between 81% and 91%; 60–70% of the 
respondents perceived that their faculty 

showed interest in their learning and stimulated 
their interest in their blended course. The 
students’ responses to the various statements on 
course design had means ranging between 3.84 
and 4.06, indicating their positive perception of 
the blended learning design.  

Comparison of the mean achievement scores 
of TEL students and non-TEL students showed 
mixed results, i.e., the results were statistically 
significant in nine courses (50%) and not 
significant in nine other courses (50%). Based 
on further analysis of the blended courses’ 
design and delivery, this study identified 
that where students did not show improved 

learning, the courses had no or fewer activities 
and assessments to engage students in learning 
activities. There were also fewer quizzes and no 
or less moderation of discussion forums. 

The blended learning environment provided 
students with anytime, anywhere, any device, 
any pace learning opportunities. However, 
students had their share of challenges related to 
technology and bandwidth.  

The blended learning environment provided 
teachers with flexi-teaching opportunities 
through various media and diverse learning 
activities. But teachers also faced some 
challenges, including: (i) time management, (ii) 
technical support, (iii) motivating and engaging 
students in active and participatory learning and 
(iv) lack of academic administrators’ support. 

The results of the study are positive in many 
ways and provide the necessary evidence 
to streamline and scale up TEL at RGUKT 
and in similar environments. Students’ high 
levels of satisfaction revealed that the RGUKT 
blended learning environment and teachers’ 
practices were effective. The results also imply 
that blended environments will provide more 
opportunity for teachers to optimally utilise 
Moodle functionality to design and develop 
pedagogically sound blended courses.  

Students’ 
perception 

of the overall 
effectiveness of 

blended learning 
ranged between 

81% and 91%.
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1. Introduction

1    Sustainable Development Goal 4: Ensure inclusive and quality education for all and promote lifelong learning (see 
http://www.un.org/sustainabledevelopment/education/).

The potential benefits of adopting technology-
enabled learning (TEL) include: increasing 
technology use by students; reaching out to new 
audiences; increasing accessibility; improving 
access to content in a variety of digital 
formats; providing flexible teaching–learning 
opportunities; increasing learner engagement; 
providing students with opportunities for 
communication and interaction beyond the 
classroom; and improving teaching practices 
and learning outcomes (Kirkwood & Price, 2016).

Blended learning (BL), a variant of TEL, is a 
combination of face-to-face instruction and 
online learning. BL has become popular across 
the world, as the focus of academic institutions 
has shifted from providing access to education to 
improving learning outcomes and effectiveness. 
BL provides students with flexible, engaging 
and personalised learning opportunities, and 
teachers with innovative learning designs and 
academic delivery opportunities.  

To improve access to and increase the quality of 
learning, thereby promoting the achievement 
of SDG 4,1 the Commonwealth of Learning 
(COL, n.d.) focuses on the “Policy–Technology–
Capacity” advocacy triangle to:

• develop ICT in education and open 
educational resources (OER) policies and 
strengthen policy implementation;

• help institutions use TEL for programme 
delivery;

• promote the use of open technologies and 
OER for skills development;

• support research on TEL for evidence-based 
advocacy and decision making; and 

• implement tested models at scale and 
develop new models for learning with 
emerging technologies.  

In India, TEL provides sustainable solutions 
to address the country’s education 
needs and chronic shortage of 
qualified teachers. Though a number 
of government-led digital learning 
initiatives are underway, TEL is still 
at a nascent stage in India due to the 
lack of infrastructure, digital literacy, 
institutional readiness (policies and 
strategies) and technologically and 
pedagogically qualified teachers. 
To address these issues at the 
institutional level, COL partnered with Rajiv 
Gandhi University of Knowledge Technologies 
(RGUKT), Andhra Pradesh to strengthen 
RGUKT’s vison and mission and to deliver 
quality education through TEL. 

1.1 Background

RGUKT was established by the Government of 
Andhra Pradesh in 2008 to provide high-quality 
educational opportunities for the deprived rural 
youths of Andhra Pradesh. Since its inception, 
the university has adopted ICT-based pedagogy. 
The university has a Centre for Educational 
Technology and Learning Sciences to provide 
research and training on ICT applications for 
teaching and learning, advances in learning 
sciences, and the use of modern cognitive 
science tools in education and learning 
(Venkaiah, 2017).

COL’s TEL project assisted RGUKT with several 
undertakings:

In India, TEL 
provides sustainable 
solutions to address 
the country’s 
education needs and 
chronic shortage of 
qualified teachers. 
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• a baseline study2 of TEL;

• consultation with institutional stakeholders 
through a visioning workshop to develop 
a TEL policy for integrating appropriate 
technologies and resources to offer blended 
learning courses, improving student–
student and student–teacher engagement 
and students’ learning outcomes;

• building technological and pedagogical 
capacity among  teachers through a series  
of workshops; and

• designing, developing and delivering  
21 blended learning courses through 
Moodle, an open-source learning 
management system (LMS); and monitoring 
and evaluation.

2    Available at http://oasis.col.org/handle/11599/2751.

The baseline study helped with understanding 
the status of the TEL processes initiated at 
RGUKT and stakeholders’ perceptions of 
TEL, while the faculty capacity-building 
workshops helped with designing, developing 
and delivering BL courses and undertaking an 
impact study to measure BL effectiveness. As 
part of the monitoring and evaluation of TEL 
implementation at RGUKT, COL commissioned 
this impact study.
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2. Review of the Literature

Blended learning effectiveness is often attributed 
to students’ satisfaction, learning experience 
and learning outcomes/achievements, so the 
theoretical framework of this study focuses 
on BL and the impact of student satisfaction 
and learning experiences on their academic 
performance.

2.1 Blended Learning

A wide variety of definitions of BL are available 
in the literature. In its simplest form, BL is a 
combination of face-to-face (F2F) instruction 
and online learning. It is the interweaving 
of instruction from two historically separate 
models of teaching and learning — traditional 
F2F learning systems and distributed learning 
systems — and it emphasises the central role 
of computer-based technologies in learning 
(Graham, 2006).

According to Christensen, Horn and Staker 
(2013), BL is “a formal education programme in 
which a student learns at least in part through 
online learning, with some element of student 
control over time, place, path, and/or pace; at 
least in part in a supervised brick-and-mortar 
location away from home; and the modalities 
along each student’s learning path within a 
course or subject are connected to provide an 
integrated learning experience.” This definition 
emphasises personalised learning, wherein 
students have flexibility and control over the 
time, place, pace and path of their learning. 

BL is “the organic integration of thoughtfully 
selected and complementary face-to-face 
and online approaches” (Vaughan, Garrison 
& Cleveland, 2013). A thoughtful approach 
includes enhancing engagement through 
pedagogical and technological innovation. 

BL has the ability to adapt, reflect, support 
and facilitate the application of cognitivist, 
constructivist and social constructivist theories 
in the learning process (Al-Huneidi & Schreurs, 
2013; Oliver & Trigwell, 2005). From a social 
constructivist perspective, the ability to facilitate 
a community of inquiry and provide the 
conditions for free and open dialogue, critical 
debate, negotiation and agreement (Garrison & 
Kanuka, 2004) improves the effectiveness of BL. 

A thoughtfully created technology-enabled BL 
environment provides students with flexible 
and personalised learning opportunities 
and enhanced learning experience; 
it also empowers teachers to design 
and develop pedagogically sound 
blended courses through a variety of 
media and diverse learning activities 
and assessment tasks to improve their 
students’ learning outcomes. BL is an 
approach to course design that blends 
pedagogically sound online technologies 
with F2F teaching.

The present study defines BL as a thoughtful 
blend of pedagogically sound technologies with 
F2F teaching to extend students’ engagement 
beyond the classroom and enhance their 
learning experience through multimedia-
enriched interactive content and constructively 
aligned activities and assessments in a blended 
course design. 

2.2 Learning Experience

Research studies suggest that the learning 
experience in blended courses is influenced to 
a great extent by numerous factors: learning 
design, course content, pedagogical richness, 
engagement, learning interactions, autonomy, 

BL is an approach 
to course design 
that blends 
pedagogically 
sound online 
technologies with 
F2F teaching.
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flexibility, reflection, feedback, connectedness, 
affective support, self-monitoring, peer 
mentoring and encouragement, study workload, 
synchronous and asynchronous communication, 
communities of inquiry, online facilitation 
and teaching presence, professional relevance, 
perception and satisfaction, motivation,  
technology quality, ease of access, the use of a 
LMS, technology and course orientation.  

BL design features that need to be examined 
include: the choice of media, learning objectives, 
learning processes, learning content, learner 
interaction and connectedness, F2F support, and 
student workload; all of these are significant 
factors in learner satisfaction and knowledge 
construction (Kintu, Zhu & Kagambe, 2017; 
Lim & Morris, 2009; Renner, Laumer & 
Weitzel, 2014). Pedagogical richness, greater 
access to knowledge, greater engagement 
and participation, and improved autonomy, 
interaction and feedback also enhance students’ 
learning experiences (Larsen, 2012).

Student perception and satisfaction tend 
to be more positive when there is: greater 
convenience; efficient use of time; flexibility; 
relevant course content; an effective learner 
interface; opportunities for reflection; positive 
interactions and relationships with peers and 
teachers; collaboration and feedback; and a 
combination of synchronous and asynchronous 
communication (Chang & Fisher, 2003; Shee & 
Wang, 2008; Tobin, 1998; U.S. Department of 
Education, 2010). Students also appreciate more 
convenient and flexible learning opportunities 
and a higher level of autonomy, preferring to 
regulate their own study of course materials and 
to set the pace of their participation in online 
discussions (Owston, York & Murtha, 2013).

A community of inquiry provides both 
collaborative and individual constructivist 
learning experiences. Facilitation — the central 
activity of a community of inquiry — emerges 
from the activity between students and the 
instructor and maintains itself through the 

purposeful engagement, interaction and 
relationships between members of the group 
(Vaughan, Garrison & Cleveland, 2013). Peer 
mentoring as an integral part of the forum 
activities not only increases student–student 
interaction but also assists those with less 
technological experience (Greer, Hudson & 
Paugh, 1998). 

According to Lim and Morris (2009), student 
motivation depends upon the professional 
relevance of course content and its perceived 
value, challenging tasks and learner 
involvement. They observed that motivated 
learners tend to engage in more meta-cognitive 
strategies, spend more time and effort on their 
studies and achieve higher performance. 

The quality, reliability and availability of the 
LMS, the ease with which students can access 
and navigate the LMS and its tools, the course 
content and students’ level of technological 
orientation play a major role in their BL success 
(Hofmann, 2014; Kintu, Zhu & Kagambe, 2017; 
Piccoli, Ahmad & Ives, 2001). Hofmann (2014) 
further adds that if students run into technical 
difficulties, they may abandon the learning 
experience, resulting in instructional failure.

Students’ learning experience in a BL 
environment largely depends on (i) the 
pedagogical richness of a blended course, which 
improves student engagement with autonomous, 
cooperative, collaborative, constructive and 
interactive learning; and (ii) technological ease, 
which facilitates convenient and flexible learning 
opportunities.  

2.3 Learning Outcomes

High learning outcomes are associated with 
better understanding of key course concepts, 
high levels of interaction, increased levels of 
knowledge construction, and metacognitive 
ability in comprehension, argumentation, 
reasoning and various other forms of higher-
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order thinking (Hsu & Hsieh, 2014; Kintu, Zhu 
& Kagambe, 2017; Meyer, Wohlers & Marshall, 
2014; Owston, York & Murtha, 2013).  

Constructive and connected behaviour has 
several positive outcomes: students raise 
questions to stimulate each other’s thinking 
(rather than just providing their opinions); they 
are more willing to disclose their uncertainty 
about particular concepts; they are more likely 
to seek assistance from each other; and they 

have a better educational relationship with the 
instructor, leading to superior learning results 
(Dougiamas & Taylor, 2003). New measures 
of BL learning outcomes include students’ 
collaboration with classmates, development of 
problem-solving and critical-thinking skills, 
motivation to learn, ownership of their learning, 
and development of a growth mind-set and 
creativity skills (Evans, 2015).
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3. TEL Implementation

3   The RGUKT LMS login page is at https://lms.rguktn.ac.in.
4   For information on Screencast-O-Matic, see https://screencast-o-matic.com.

Research by Entwistle, McCune and Hounsell 
(2002) indicated that quality learning is achieved 
through interactions between a variety of 
factors, including learners’ prior experiences, 
their approaches to learning, their perceptions 
of the teaching and learning environment, the 
teaching and learning environment per se, 
teachers’ pedagogical conceptions and subject 
knowledge, and course material organisation.
TEL implementation at RGUKT through BL 
courses aimed to improve student learning 
experiences and outcomes by providing 
them with flexible and interactive learning 
opportunities. This evaluative research is based 
on evidence of (i) the impact of the BL design 
and (ii) how student learning experiences 
affected outcomes.  

3.1 The Blended Learning 
Context  

A BL environment was created by blending F2F 
teaching with 21 Moodle-enabled online courses 
(see Annex 1). Moodle 3.3, an open-source 
LMS, was hosted on the RGUKT local server.3 
Moodle-enabled BL courses under evaluation 
were offered to Pre-University Course (PUC) and 
engineering undergraduate students during the 
January–April 2018 semester.   

Like any other LMS, Moodle serves as the course 
hub for: course management and administration; 
communication and discussion; the creation 
and integration of a wide range of resources, 
such as graphics, video or audio clips (e.g., MP3 
files), PowerPoint slides, Flash-based applications 
and Java applets; and the assessment of subject 

mastery (Goodwin-Jones, 2003; Lang & Pirani, 
2014). 

RGUKT’s Moodle learning environment 
enabled the TEL teachers (Annex 1) to design 
their courses using a template (see Annex 2). 
Designing the blended course helped the TEL 
teachers:

• structure their online course module-wise, 
week-wise or unit-wise;

• share learning resources as OER in a variety 
of media;

• create activities and assessments, such 
as practice assignments, quizzes and 
interactive videos;

• engage students in interaction;

• track students’ learning progress and course 
participation;

• grade their performance and provide 
feedback; and

• communicate about online and offline 
learning events.

Practice quizzes created using multiple-choice 
questions (MCQs) and interactive videos with 
self-assessment questions enabled students 
to receive immediate grades and feedback on 
their understanding of the topics. In addition 
to practice assignments and quizzes, faculty 
also recorded course introductory videos using 
Screencast-O-Matic,4 which were then published 
on YouTube and embedded in their Moodle 
courses for students to gain an overview of 
the course — its structure, content, activities 
and assessment tasks, and students’ expected 
participation. 
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4. Research Questions and Research Design

The research study investigated the impact 
of blended learning on (i) students’ learning 
experiences and learning outcomes and 
(ii) teachers’ instructional strategies and 
pedagogical practices. It focused on the benefits 
of BL to the students and analysed the teachers’ 
experiences with the design, development and 
delivery of blended courses.

The research sought answers to the following 
questions:

• How do learners describe the effectiveness 
of the BL environment in their course  
of study? 

• How do students perceive their 
teachers’ practice and behaviour in a BL 
environment? 

• How does teacher practice affect students’ 
perceptions of BL courses? 

• How is the learning achievement in BL 
courses different from other courses in the 
university? 

• How do perception and satisfaction with BL 
courses relate to achievement? 

• How do students’ views on course time and 
online course content relate to achievement? 

• How do perceptions of learning in blended 
courses relate to achievement? 

• What impact does a training and mentoring 
programme have on the teachers’ experience 
of designing and teaching in a BL 
environment? 

4.1 Research Design

The study adopted a mixed-method design 
as it necessitated collecting, analysing and 
interpreting both quantitative and qualitative 
data. The use of mixed methods — i.e., the 

combination of quantitative and qualitative 
approaches — provided a better understanding 
of research problems than only one approach 
would have yielded (Creswell & Plano Clark, 
2007). Mixed methods helped generate a 
comprehensive view of the effects of BL 
intervention and explore the interconnected 
aspects of blended teaching and learning. 
Importantly, the study collected quantitative and 
qualitative data to achieve triangulation.

Triangulation

The study used data triangulation 
and methodological triangulation. 
Data triangulation involves using data 
from a variety of sources, whereas 
methodological triangulation involves 
using multiple methods to study a 
research problem (Denzin, 1978). The 
objective of triangulation is to study in 
depth the same aspects of the research 
problem and to increase the validity of 
the study (Ponce & Pagán-Maldonado, 
2015). Quantitative data were collected through 
a survey of students’ perceptions of and 
satisfaction about their BL experiences (Annex 
3), and their LMS usage data and qualitative 
data were collected through teachers’ interviews 
(Annex 4) and self-reflection journals (Annex 
5) on their blended course design, development 
and delivery. 

Study Population and Sample

The target population of the study consisted 
of 12,107 RGUKT students (6,367 from Nuzvid 
and 5,740 from RK Valley). The sample included 
the students and teachers of the 21 BL courses 
offered during the January–April 2018 semester. 
In the 21 blended courses, 2,472 students were 
enrolled — 1,851 from RGUKT Nuzvid and 621 

The objective of 
triangulation is 
to study in depth 
the same aspects 
of the research 
problem and 
to increase the 
validity of the 
study.
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from RGUKT RK Valley. Among these, 50.8% 
were male and 49.2% were female. The sample 
was not randomised, as the research was limited 
to the 21 BL courses. However, the survey 
respondents willingly contributed to the study. 
Hence, there may be a self-selection bias in  
the results.

Data Collection Methods 

The study collected data from multiple sources 
using multiple methods to achieve triangulation. 
Data were collected through: (i) a student 
post-course survey, (ii) students’ performance 
data and end-of-semester scores, (iii) faculty 
interviews and self-reflection journals and (iv) 
Moodle data. 

To analyse the differences in students’ academic 
achievement, the students’ scores in the January–
April 2018 semester BL courses were compared 
with the scores of students in the January–April 
semesters of 2016 and 2017 taught by the same 
faculty. 

RGUKT uses a formula5 to convert CGPA 
into an equivalent mark percentage (average 
percentage of marks = CGPA*10). For this study, 
wherever required, the percentage scores for 
the students’ perceptions were converted into 
an equivalent grade on a five-point scale. The 
intention was to compare the blended courses 
with the traditional courses offered by the same 
teacher who had followed the same curriculum. 

5    Discussion of RGUKT’s formula for converting CGPA into the equivalent mark percentage is available at  
http://www.rgukt.in/pdfdoc/ConversationofCGPA.pdf.

However, this is also a limitation of the study, as 
the comparison was not that of the same group 
of students but of different groups studying 
in different modes. Nonetheless, considering 
that the data used are summative student 
scores, they can be considered a valid way to 
understand differences in learning outcomes.  

Survey Instrument

The survey questionnaire was developed by 
adapting some questions from Owston, York and 
Murtha (2013). The instrument comprised of 33 
questions, grouped into five clusters (see Annex 
3). Cluster one included three demographic 
questions; cluster two included five questions on 
the BL course delivered; cluster three comprised 
three questions on “digital literacy and access to 
technology”; cluster four included four questions 
on “student evaluation of the quality of blended 
course teaching”; and cluster five included 
eight questions on “overall blended learning 
satisfaction.” The students were asked to rate 
their perception and satisfaction on a five-point 
scale of either “Excellent” (5) to “Poor” (1) or 
“Strongly Agree” (5) to “Strongly Disagree” (1). 

The reliability and internal consistency of 
the survey instrument was measured using 
Cronbach’s (1951) alpha coefficient. Values 
ranged from 0.89 to 0.80 (see Table 1) and hence 
exceeded the accepted level of 0.70. Cronbach’s 
alpha coefficient value was highest for the  
BL satisfaction questions.

Table 1. Cronbach’s alpha coefficients for the questionnaire

Digital literacy (3 items) 0.80

Students’ blended learning satisfaction (5 items) 0.89

Students’ perception of blended learning (4 items) 0.83
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The questionnaire was created on and 
administered through SurveyMonkey.6 The 
survey link was made available to the students 
at the end of the semester through the RGUKT 
Moodle site homepage.

The teachers’ perceptions and experiences of 
designing, developing and delivering blended 
courses was collected through semi-structured 
interviews and from their self-reflection 
journals. Faculty interviews were scheduled 
using the Moodle Scheduler plug-in's7 group 
scheduling feature, which allowed the 
researcher to add appointment slots. 

6    SurveyMonkey: https://www.surveymonkey.com/ 
7    Moodle Scheduler plug-in: https://moodle.org/plugins/mod_scheduler
8    Zoom: https://zoom.us/ 

To book a slot, uploading the self-reflection 
journal was mandatory for the faculty by 
enabling the “File upload required” feature 
of the Scheduler plugin. Faculty booked their 
preferred time slot for sharing their blended 
teaching experience. As per the preferred dates 
and time slots, the RGUKT Nuzvid faculty 
interviews were conducted F2F, whereas the 
RGUKT RK Valley interviews were conducted 
through the Zoom8 video conference  
application.
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5. Student Data Analysis and Findings

9   PSPP: https://www.gnu.org/software/pspp/ 

The quantitative data obtained from students’ 
online survey responses about BL effectiveness 
and satisfaction, and from students’ end-
of-semester results, were analysed through 
descriptive and inferential statistics. The 
two-sample t-test assuming unequal variances 
was used to determine whether significant 
difference existed between the end-of-semester 
marks attained by the TEL and non-TEL 
students. ANOVA tests helped in comparing 
students’ level of satisfaction with their 
achievement, among and between groups. The 
content analysis method was used to analyse 
the qualitative data obtained from faculty 
interviews and their self-reflection journals. The 
statistical tests were performed using p < 0.05 
as the level of significance. Data were analysed 
using Microsoft Excel Analysis ToolPak  
and PSPP.9    

5.1 Response Rate

Out of 2,472 blended learning students, 1,642 
(66.4%) completed the post-course survey.  After 
the data were cleansed and incomplete records 
with missing field values were removed, 1,632 
(66%) cases were considered valid for data 
analysis.

5.2 Demographic Profile

Table 2 summarises the demographic and 
academic profiles (distribution of students across 
campuses and programmes of study) of the 
survey respondents. Out of 1,632 respondents, 
1,112 (68%) were from the RGUKT Nuzvid 
campus and 520 (32%) were from the RK 
Valley campus; 730 (44.73%) were male and 902 
(55.27%) were female; 909 (55.7%) students were 
from the Bachelor of Technology programme 
(undergraduate) and 723 (44.3%) were from  
the PUC. 

Table 2. Demographic and academic profile of respondents

Programme of study 
& gender

RGUKT Nuzvid RGUKT RK Valley Total

B.Tech. 598 (54%) 311 (60%) 909

Female 385 (64%) 80 (26%) 465

Male 213 (36%) 231 (74%) 444

PUC 514 (46%) 209 (40%) 723

Female 309 (60%) 128 (61%) 437

Male 205 (40%) 81 (39%) 286

Totals 1,112 (68%) 520 (32%) 1,632



IMPACT OF TECHNOLOGY-ENABLED LEARNING IMPLEMENTATION AT RAJIV GANDHI UNIVERSITY OF KNOWLEDGE TECHNOLOGIES 13

5.3 Digital Literacy and 
Access to Technology

Digital literacy is not just about using the 
technology; it is context dependent and 
encompasses: ICT literacy; information literacy; 
media literacy; digital scholarship; learning 
skills; communications and collaboration; the 
ability to assemble knowledge from multiple 
resources and create new knowledge; and the 
capacity to learn independently and effectively 
in technology-rich digital environments with 
good social-emotional behaviour (Bawden, 
2008; JISC, 2014; Martin, 2006; Mohammadyari 
& Singh, 2015; Ng 2012). Mohammadyari and 
Singh’s study concluded that people who have 
high digital literacy can adapt well to eLearning 
as they find it easy to learn the technologies 
specific for educational purposes and are 

more efficient and effective with information 
management. Ease of use not only determines 
the use of a system but also improves the user’s 
self-efficacy or ability to execute the actions 
required to utilise a system (Bandura, 1977; 
Davis, Bagozzi & Warshaw, 1989). 

This study assumed that all of the students had 
a certain level of digital literacy and self-efficacy 
in: (i) using MS Office, (ii) accessing and using 
digital tools and (iii) browsing the Web and 
navigating the RGUKT LMS. On a five-point 
scale from “Excellent” to “Poor,” the students 
were asked to rate their responses to three 
questions related to digital literacy and access to 
technology. Table 3 provides a summary of the 
TEL students’ digital literacy and their ability to 
use digital tools and the RGUKT LMS. 

Table 3. Digital literacy and access to technology

Excellent
Very 
good

Good Fair Poor Mean SD*

Digital literacy 31.67% 31.19% 33.23% 3.55% 0.36% 3.9 0.90

Access to and use of 
digital tools 

32.10% 33.37% 29.24% 4.13% 1.16% 3.9 0.94

Ability to access and 
use RGUKT LMS 

33.09% 32.48% 29.21% 4.48% 0.73% 3.92 0.93

* SD = standard deviation

Overall, 96.1% of the respondents rated their 
digital literacy skills from “Excellent” to “Good”; 
95% rated their ability to access and use digital 
tools using a laptop and smartphone and to use 
RGUKT’s LMS from “Excellent” to “Good.”

The overall weighted average of 3.91 and the 
highest weighted average of 3.93 for their “ability 
to access and use RGUKT’s Moodle” indicate 
that students had the skills and ability required 
to access and participate in Moodle-enabled 
blended learning (Table 4).

Data were further analysed to compare digital 
literacy with gender (male versus female) and 
education level (PUC versus B.Tech.) and seek 
answers to the following questions:

• Is there a difference in digital literacy 
between male and female students?

• Is there a difference in digital literacy 
between the PUC and B.Tech. students?

Studies (Beyer, 2008; He & Freeman, 2010) 
found that female students had less computer 
knowledge and computing experience than male 
students, and their self-efficacy was much lower 
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than that of male students. The two-tailed t-test 
results shown in Table 4 were also along similar 
lines and indicate a difference between the male 
and female students’ digital literacy, ability to 
use digital tools, and ability to access and use 
RGUKT’s LMS. The results also indicate that 
B.Tech. students’ digital literacy and ability to 
access and use the LMS were superior to those of 

PUC students, whereas there was no significant 
difference in their ability to use digital tools. 
From the results, this study establishes that 
digital literacy is a prerequisite for RGUKT 
students to use various digital tools for lifelong 
learning and for accessing and using the 
university’s LMS.

Table 4. Relationship between gender, education level and digital literacy 

Dimensions of 
digital literacy 
and self-efficacy

Mean

t p

Mean

t p
Male Female PUC B.Tech.

Digital literacy 4.08 3.75 1.96 0.00 3.98 3.83 1.96 0.00

Ability to use 
digital tools 

4.07 3.76 1.96 0.00 3.88 3.92 1.96 0.48*

Ability to access 
and use RGUKT’s 
LMS 

4.05 3.82 1.96 0.00 3.98 3.87 1.96 0.01

* p = < 0.05

5.4 Effectiveness of 
the Blended Learning 
Environment

Research Question 1: How do learners 
describe the effectiveness of the blended 
learning environment in their course of 
study? 

Students were asked to rate the quality of 
blended course teaching in terms of the 
effectiveness of the BL environment. The eight 
questionnaire items related to the effectiveness 
of the BL environment are tabulated below (see 
Table 5). The students were asked to indicate 
their level of agreement or disagreement on 
a five-point scale from “Strongly agree” (5) to 
“Strongly disagree” (1) on the effectiveness of 
the BL environment in terms improved digital 

literacy, flexibility, time management, learning 
and performance.

Table 5 summarises the students’ responses 
on the overall effectiveness of BL. The level of 
agreement (combining “Strongly agree” and 
“Agree”) was higher for all the statements, 
falling between 81% and 91%; 91.16% of 
the respondents agreed that information 
technology helped them to learn; 86.27% felt 
that multimedia resources on the LMS enriched 
their learning experience; 83.45% accepted 
that communicating online with students and 
faculty improved their learning; 81.42% agreed 
that BL improved their time management 
skills; 84.8% felt that BL improved their digital 
literacy; 82.16% agreed that BL improved their 
performance in mid-semester examinations; 
85.51% consented that BL enabled them to learn 
at any time and any pace, from anywhere and 
using any device; and 85.21% were satisfied with 
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the use of the Moodle mobile app for viewing/
reading learning resources, interacting with 
faculty and peers in forums, and submitting 
assignments and quizzes. Means above four 

for all the statements indicate that students 
perceived the RGUKT BL environment to be 
very effective.

Table 5. Students’ perception of blended learning effectiveness

Statements
Strongly 

agree
Agree

Neither 
agree nor 
disagree

Disagree
Strongly 
disagree

Mean SD

Where it was used, 
information technology 
helped me to learn.

32.65% 58.51% 7.15% 1.21% 0.48% 4.22 0.09

Multimedia resources 
on the LMS enriched 
my learning 
experience.

26.5% 59.77% 10.83% 2.66% 0.24% 4.1 0.10

Communicating online 
with students and 
faculty improved my 
learning.

32.06% 51.39% 13.64% 2.55% 0.36% 4.12 0.10

Blended learning 
improved my time-
management skills.

28.66% 52.76% 14.09% 3.83% 0.67% 4.05 0.10

Blended learning 
improved my digital 
literacy.

30.45% 54.35% 11.89% 2.88% 0.43% 4.12 0.10

Blended learning 
improved my 
performance in mid-
semester and end-of-
semester exams.

31.06% 51.10% 13.34% 3.65% 0.85% 4.08 0.10

Blended learning 
enabled me to learn at 
any time and any pace, 
from anywhere, using 
any device.

32.69% 52.82% 12.01% 1.76% 0.73% 4.15 0.12
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Use of the Moodle 
mobile app for viewing/ 
reading learning 
resources; interacting 
with faculty and peers in 
forums; and submitting 
assignments and quizzes 
was satisfactory.

35.42% 49.79% 11.95% 2.06% 0.79% 4.17 0.09

A further analysis was made to ascertain whether gender and level of study make a difference in 
perception of the effectiveness of the BL environment (Table 6). 

Table 6. Relationship between gender, education level and students’ perceptions of  
blended learning effectiveness

Aspects of 
blended learning 
effectiveness

Male 
mean

Female 
mean

t p
PUC 
mean

B.Tech. 
mean

t p

Where it was 
used, information 
technology helped 
me to learn.

4.28 4.15 –4.22 0.00 4.25 4.17 2.19 0.03

Multimedia 
resources on the LMS 
enriched my learning 
experience.

4.29 4.15 –4.23 0.00 4.25 4.17 2.19 0.03

Communicating 
online with students 
and faculty improved 
my learning.

4.18 4.01 –4.77 0.00 4.11 4.07 1.28 0.20*

Blended learning 
improved my time-
management skills.

4.20 4.04 –4.22 0.00 4.14 4.09 1.33 0.18*

Blended learning 
improved my digital 
literacy.

4.11 3.98 –3.40 0.00 4.06 4.02 1.01 0.31*

Blended learning 
improved my 
performance in mid-
semester exams.

4.21 4.02 –5.24 0.00 4.16 4.06 2.57 0.01
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Blended learning 
enabled me to learn 
at any time and any 
pace, from anywhere, 
using any device.

4.15 4.01 –3.43 0.00 4.10 4.05 1.05 0.29*

Use of the Moodle 
mobile app for 
viewing/reading 
learning resources; 
interacting with 
faculty and 
peers in forums; 
and submitting 
assignments 
and quizzes was 
satisfactory.

4.23 4.08 –4.07 0.00 4.17 4.13 1.08 0.28*

* p = < 0.05

The independent t-test results (see Table 6) 
conducted on all aspects of BL effectiveness 
suggest that there is a difference in the 
perceptions of male and female students about 
BL effectiveness. Male students had more 
positive perceptions than female students. 

Comparison between education levels reveals 
a difference in the perceptions of PUC and 
B.Tech. students about some dimensions of L 
effectiveness. B.Tech. students’ perceptions of 
(i) information technology-enabled learning, 
(ii) multimedia-enriched resources on the 
LMS and (iii) performance improvement in 
mid-semester exams were more positive than 
those of PUC students. The B.Tech. and PUC 
students’ perceptions did not differ in response 
to some statements: (i) communicating online 
with students and faculty improved my 
learning, (ii) blended learning improved my 
time-management skills, (iii) blended learning 
improved my digital literacy, (iv) blended 
learning enabled me to learn at any time and 
any pace, from anywhere, using any device and 
(v) use of the Mobile app was satisfactory.

5.5 Student Perceptions 
of Teacher Practices and 
Behaviour

Research Question 2: How do students 
perceive their teachers’ practices and 
behaviour in a blended learning 
environment?

Students were asked to rate their teachers’ 
blended teaching practice and behaviour on a 
five-point scale. Students’ responses to the seven 
statements related their TEL teachers practice 
and behaviour are tabulated below. Table 7 
presents the perceptions of students on their 
teachers’ interest in: students’ learning; tracking 
their learning progress; alerting students; 
providing orientation and feedback; stimulating 
students’ interest etc.
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Table 7. Students’ perceptions of TEL teachers’ practices and behaviour

Statement Excellent Very good Good Fair Poor Mean SD

Faculty’s interest in 
your learning 

47.50% 28.32% 21.44% 2.50% 0.24% 4.2 0.88

Faculty’s assessment of 
your course progress 
and sending timely 
alerts 

44.34% 28.31% 24.26% 2.72% 0.36% 4.14 0.90

Faculty’s feedback 
on your performance 
in assignments 
and quizzes and 
participation in the 
forums 

36.57% 30.42% 28.12% 4.22% 0.66% 3.98 0.94

Faculty provided 
orientation on use of the 
online resources and 
activities and the LMS

38.68% 29.24% 28.33% 3.51% 0.24% 4.03 0.91

Faculty’s availability to 
assist students in-class 
or online 

40.48% 27.58% 26.67% 4.85% 0.42% 4.03 0.95

Faculty’s stimulation of 
interest in the course 

40.01% 29.63% 26.96% 2.91% 0.49% 4.06 0.91

Overall course 
experience 

38.67% 29.54% 26.80% 4.45% 0.55% 4.01 0.94

Combining the “Excellent” and “Very good” 
categories, 60–70% of the respondents perceived 
that their faculty showed interest in their 
learning (mean = 4.2), stimulated their interest in 
the blended course (mean = 4.06), tracked their 
learning progress and sent alerts (mean = 4.14), 
provided feedback on their performance (mean 
= 3.98) and orientation (mean = 4.03) and were 
available in class and online for support (mean 
= 34.03). Students’ responses to the “overall 

experience of the course” (mean = 4.01) indicate 
that students had a highly positive perception 
of their teachers’ blended teaching practices and 
behaviour.

Gender-wise and education level-wise 
comparative analyses were made to understand 
difference in student perception towards 
teachers’ professional practices (Table 8).  
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Table 8. Relationship between gender, education level and students’ perceptions of teachers’  
TEL practices

Dimensions of 
teachers’ blended 

teaching practices & 
behaviours

Male 
mean

Female 
mean

t p
PUC 
mean

B.Tech. 
mean

t p

Faculty’s interest in 
your learning 

4.26 4.14 –2.69 0.01 4.20 4.16 0.90 0.37

Faculty’s assessment 
of your course 
progress and sending 
timely alerts 

4.21 4.06 –3.34 0.00 4.15 4.07 1.56 0.12

Faculty’s feedback 
on your performance 
in assignments 
and quizzes and 
participation in the 
forums 

4.05 3.90 –3.35 0.00 4.01 3.93 1.60 0.11

Faculty provided 
orientation on the 
use of the online 
resources and 
activities and the LMS

4.11 3.93 –4.03 0.00 4.05 3.96 1.94 0.05*

Faculty’s availability 
to assist students in-
class or online 

4.11 3.93 –3.76 0.00 3.99 4.02 –0.66 0.51

Faculty’s stimulation 
of interest in the 
course 

4.14 3.96 –3.85 0.00 4.03 4.03 0.11 0.91

Overall course 
experience 

4.08 3.92 –3.50 0.00 4.02 3.97 1.16 0.24

* p = < 0.05

The gender comparison results in Table 8 
indicate that the male students had a more 
positive perception than the female students 
of their teachers’ BL practices. On the other 
hand, the differences between PUC and 
B.Tech. students proved to be statistically 
insignificant, meaning there was no difference 
in perception by education level. However, 

students’ perception differed on one dimension: 
“Faculty provided orientation on the use of the 
online resources and activities and the learning 
management system.”

Research Question 3: How does teacher 
practice affect students’ perception of 
blended learning courses? 
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The organic integration of technology with 
F2F teaching–learning requires a fundamental 
rethinking of course design with the goal of 
optimising student engagement (Garrison & 
Vaughan, 2008). Developing an LMS-enabled 
BL course not only involves learning about 
Moodle functionality but also involves a 
thoughtful course-design process. A BL 
approach requires teachers to rethink course 
design to help students understand the course 
overview, learning objectives, assessment and 
measurement, instructional materials, activities, 
course technology, learner interactions, learner 

support, accessibility and usability. Teachers’ 
attitudes and beliefs, their willingness to 
try new teaching methods, and their use 
of a balanced mixture of synchronous and 
asynchronous communication are all key 
factors in a successful BL course (Alammary, 
Carbone & Sheard, 2015; Owston & York, 2018; 
Quality Matters, n.d.). This research question 
adapted some of these criteria to create seven 
questionnaire statements related to students’ 
perception of TEL teachers’ course design and 
delivery practices. 

Table 9. Students’ perceptions of teachers’ blended teaching practice

Statements Excellent Very good Good Fair Poor Mean

Description of course 
objectives, learning activities 
and assignments in the 
online course 

33.05% 31.72% 30.22% 4.46% 0.54% 3.92

Communication of ideas and 
information in the course 

32.97% 31.82% 29.22% 4.90% 1.09% 3.91

Expression of expectations 
for performance (e.g., online 
forums, assignments and 
quizzes) in the course 

33.55% 30.36% 29.39% 5.43% 1.27% 3.89

The instructor’s overall 
organisation of the course

40.94% 29.29% 25.72% 3.26% 0.79% 4.06

Online learning resources 
made available within 
the LMS (Word, PPT, Web 
resources, images and videos) 

32.69% 31.42% 29.85% 5.14% 0.91% 3.9

Continuity between F2F class 
and online learning 

34.55% 29.33% 28.35% 6.50% 1.28% 3.89

Pace of the course 29.90% 30.76% 32.97% 5.82% 0.55% 3.84

The students’ responses (see Table 9) to the 
various statements had means ranging between 
3.84 and 4.06, indicating that students had a 
highly positive perception of the BL designs. 
Combining the “Excellent” and “Very good” 

responses indicated that 60–70% of the 
students perceived their teachers as effective at 
describing the course, its learning objectives, 
activities and assignments (mean = 3.92), 
communicating information (mean = 3.91) 
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and expected performance in activities (mean 
= 3.89), organising the course overall (mean 
= 4.06), making learning resources available 
in multimedia formats (mean = 3.9), blending 
F2F with online learning (mean = 3.89) and 
maintaining the pace of the course (mean = 3.84).

Further analysis of the data helped to ascertain 
differences in perceptions by gender and 
between PUC and B.Tech. students. Table 10 
presents the results of a t-test administered with 
a significance level of 0.05 to find out whether 

the students’ perception of blended course 
design differed between males and females and 
between PUC and B.Tech. students. A p-value 
less than the significance level (0.05) for the 
gender-wise comparison indicated that there 
was a difference between male and female 
students’ perceptions. Conversely, there was 
no significant difference between PUC and 
B.Tech. students’ perceptions of the BL course 
design dimensions except for one: the teacher’s 
communication of ideas and information in  
the course. 

Table 10. Relationship between gender and education level and students’ perception of blended 
course design

Dimensions of blended 
course design

Male 
mean

Female 
mean

t p
PUC 
mean

B.Tech. 
mean

t p

Description of course 
objectives, learning 
activities and assignments 
in the online course 

4.01 3.84 3.62 0.00 3.96 3.87 1.90 0.06*

Communication of ideas 
and information in the 
course 

4.00 3.81 4.08 0.00 3.95 3.85 2.04 0.04

Expression of expectations 
for performance 
(e.g., online forums, 
assignments and quizzes) 
in the course 

3.98 3.82 3.46 0.00 3.91 3.87 0.83 0.41*

The instructor’s overall 
organisation of the course 

4.14 3.98 3.50 0.00 4.03 4.07 –0.78 0.44*

Online learning resources 
made available within the 
LMS 

3.89 3.77 3.04 0.00 3.88 3.90 –0.49 0.63*

Continuity between F2F 
class and online learning 

3.98 3.81 3.42 0.00 3.89 3.87 0.27 0.78*

Pace of the course 3.82 3.72 2.64 0.01 3.86 3.79 1.48 0.14   

* p = < 0.05

A course-wise comparison was also made to 
understand whether students’ perceptions 
differed between blended courses (see Table 11). 

An ANOVA test was run for seven constructs 
of students’ perceptions of the blended course 
design. The results in Table 12 with F values 
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more than the F critical value and a p value less 
than 0.05 indicate that the students’ perceptions 

of the blended course design statistically 
differed among the various blended courses.

Table 11. Course-wise student perceptions of blended course design

Blended courses Mean SD Variance

Chemistry (P1S2) 3.28 0.09 0.01

Chemistry (P2S2) 4.05 0.30 0.09

Computational Fluid Dynamics 3.91 0.16 0.03

Computer Organisation & Architecture 4.06 0.06 0.00

Data Mining 3.53 0.07 0.01

Design of Machine Elements II 3.56 0.08 0.01

Engineering Mathematics 1 4.04 0.10 0.01

English (P2S2) 4.27 0.06 0.00

Environmental Engineering 4.16 0.08 0.01

Foundation Engineering 3.88 0.10 0.01

Heat Transfer Chemical Engineering 4.00 0.10 0.01

Heat Transfer Mechanical Engineering 3.95 0.02 0.00

Introduction to Artificial Intelligence 3.79 0.14 0.02

Mass Transfer Operations-II 4.14 0.09 0.01

Natural Language Processing 4.06 0.10 0.01

Signals & Systems 3.67 0.13 0.02

Telugu (P1S2) 4.17 0.05 0.00

Telugu (P2S2) 4.09 0.08 0.01
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Table 12. Comparison of students’ perceptions of blended courses (ANOVA)

Source of variation SS df Ms F p value F crit.

Between groups 8.13 17 0.48 35.08 3.81E-36 1.718165

Within groups 1.47 108 0.013633

Total 9.60 125

5.6 Achievement in 
Blended Courses

Research Question 4: How is the learning 
achievement in blended learning courses 
different from in other courses in the 
university? 

To analyse the differences in students’ academic 
achievement, the scores of the 2018 January–
April semester BL students were compared 
with the scores of students in the January–April 
semesters of 2016 and 2017 taught by the same 
faculty.

The January–April 2018 end-of-semester scores 
of 18 blended courses were collected from the 
Controllers of Examinations, RGUKT. These 
marks were compared with the previous batch 
(i.e., January–April 2017) of non-TEL taught by 
the TEL faculty. A two-sample t test assuming 
unequal variances was used for this comparison. 
Comparison of the mean achievement scores 
of TEL students and non-TEL students showed 
mixed results — a positive mean gain, no gain 
and a negative mean difference, as shown in 
Table 13.

Table 13. TEL students’ and non-TEL students’ grades comparison

Blended courses TEL mean
Non-TEL 

mean
t p value

Chemistry (P1S2) 68.59 69.01 1.97 0.79

Chemistry (P2S2) 75.81 67.27 3.76 0.00*

Computational Fluid Dynamics 69.11 72.44 2.06 0.41

Computer Organisation & 
Architecture

63.54 58.84 1.96 0.00*

Data Mining 65.77 65.85 1.97 0.94

Design of Machine Elements  II 41.51 55.86 2     E+00 6E-07*

Engineering Mathematics 1 51.07 59.74 1.96 0.00*

English (P2S2) 77.96 76.59 1.97 0.10

Environmental Engineering 66.60 66.63 1.98 0.99

Foundation Engineering 60.65 60.65 1.97 0.05*
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Blended courses TEL mean
Non-TEL 

mean
t p value

Heat Transfer Chemical 
Engineering 67.37 57.49 1.98 0.00*

Heat Transfer Mechanical 
Engineering 73.22 73.59 1.97 0.83

Introduction to Artificial 
Intelligence 70.63 69.61 1.65 0.40

Mass Transfer Operations-II 59.24 85.57 2.18 0.00*

Natural Language Processing 69.15 64.03 1.98 0.00*

Signals & Systems 61.34 59.38 1.96 0.09

Telugu (P1S2) 87.12 87.12 2E+00 2E-07*

Telugu (P2S2) 89.25 85.46 1.97 0.72

* p = < .05

The results in Table 13 are statistically 
significant in nine courses (50%): Chemistry 
(P2S2), Computer Organisation & Architecture, 
Design of Machine Elements II, Engineering 
Mathematics 1, Foundation Engineering, Heat 
Transfer Chemical Engineering, Mass Transfer 
Operations-II, Natural Language Processing, 
and Telugu PUC P2S2. The TEL scores are not 
significantly different in the other nine courses 
(50%).

Further analysis was conducted to identify 
differences (if any) in the course design and 
delivery pattern of the 18 blended courses. 
No major difference in the organisation and 
structure of the Moodle courses was detected, 
as all the courses had an introductory video/
overview in text presenting the learning 
outcomes, as well as resources, activities 
and unit or weekly assessments. In the nine 
non-impacted blended courses, the following 
deficiencies resulted in negative or zero impact 
on students’ performance: (i) 70–80% of the 
learning resources were text-based files rather 
than multimedia, (ii) fewer activities, (iii) no 
moderation and interaction in the forums and 
(iv) no or fewer assignment submissions and

quiz attempts. The numbers of assignment 
submissions and quiz attempts were 90–100% 
in the first month but dropped to 10–0%, as the 
online assessments were not considered part 
of student evaluation and were not graded by 
the faculty with prompt feedback. Studies have 
reported that prompt and specific feedback 
as well as reinforcement of the role of online 
discussions in F2F teaching are essential for 
engaging students in blended courses, and 
students who fail to engage in online activities 
or to complete online assignments tend to have 
lower proficiency and academic performance 
(McGee & Reis, 2012; Wichadee, 2018). 

5.7 Satisfaction and 
Achievement

Research Question 5: How do perception 
and satisfaction with blended learning 
courses relate to achievement? 

Student satisfaction is subjective, and the 
chances are that high achievers will be more 
satisfied than low achievers. However, student 
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learning is also influenced by (i) student-related 
factors — self-efficacy, perceived task value 
and perceived achievement goal and (ii) 
instructor-related factors — responsiveness to 
students’ online discussions and the provision of 
learning support (Diep, Zhu, Struyven & Blieck, 
2017). Four questionnaire items were related to 
students’ satisfaction with blended courses.  

Students’ satisfaction data were correlated with 
their achievement. The results (in Table 14) 
have an r value ranging between 0.29 and 0.32, 
indicating a lower-level relationship between 

student achievement and satisfaction. On the 
other hand, the correlation coefficient was found 
to be quite high among the various satisfaction 
variables (r = > 0.90). 

The data were further analysed using the 
regression function with grades as the 
dependent variable and satisfaction variables 
as the independent variables. The results in 
Table 15 indicate that the relationship between 
student satisfaction variables and grades was 
not statistically significant, as the p values were 
between 0.19 and 0.24.

Table 14. Correlation between student achievement and satisfaction

Grades

IT 
helped 
me to 
learn.

BL improved 
my time-
management 
skills.

Multimedia 
resources 
enriched 
the learning 
experience.

BL 
improved 
digital 
literacy.

BL 
enabled 
flexible 
learning.

Use of the 
Moodle 
mobile 
app was 
satisfactory.

Grades 1

IT helped me to 
learn.

0.30 1

BL improved 
my time-
management 
skills.

0.31 0.97 1

Multimedia 
resources 
enriched 
the learning 
experience.

0.31 0.99 0.98 1

BL improved 
digital literacy.

0.29 0.95 0.94 0.96 1

BL enabled 
flexible learning.

0.32 0.99 0.98 1.00 0.97 1

Use of the 
Moodle mobile 
app was 
satisfactory.

0.30 0.99 0.98 0.99 0.95 0.99 1



IMPACT OF TECHNOLOGY-ENABLED LEARNING IMPLEMENTATION AT RAJIV GANDHI UNIVERSITY OF KNOWLEDGE TECHNOLOGIES 26

Q

Table 15. Regression analysis

Independent variables r F p

Information technology helped me to learn 0.30 1.55 0.23

Blended learning improved my time management 
skills

0.31 1.69 0.21

Multimedia resources enriched learning 
experience

0.31 1.72 0.21

Blended learning improved digital literacy 0.29 1.49 0.24

Blended learning enabled flexible learning 0.32 1.89 0.19

Use of Moodle mobile app was satisfactory 0.30 1.57 0.23

10  Moodle course dedication block: https://moodle.org/plugins/block_dedication
11  Moodle Heatmap block: https://moodle.org/plugins/block_heatmap

5.8 Comparison of Time 
Spent on Course and 
Achievement

Research Question 6: How do students’ 
course dedication time and online course 
content views relate to achievement?

Moodle data were analysed to seek answers 
to this research question. The data generated 
using the “Course dedication” and Heatmap 
blocks were used to correlate students’ course 
dedication time and activities and how many 
times they had viewed course resources with 
their end-of-semester scores.  

The “Course dedication” block calculates the 
estimated dedication time of participants within 
a Moodle course. It calculates the dedication 
time for each student from clicks, sessions and 
session duration. Session duration is the time 
elapsed between the first and the last click of the 
session. It calculates total dedication time, mean 
dedication time and connections per day from 
the clicks, sessions and session duration. It also 

allows teachers to export the data in spreadsheet 
format.10

The Heatmap block overlays a heat map onto 
a course to highlight activities and resources 
with more or less activity. Views are highlighted 
with a background colour and icons showing 
the number of visits. The colour coding gives 
teachers a visual sense of students’ activity 
levels and enables them to improve the quality 
of their courses by reflecting on what activities 
and resources are useful to students and what 
are of less value.11   

Online Time versus Learning 
Outcomes

An analysis was carried out to ascertain whether 
the proportion of online time devoted to online 
activities influenced learning outcomes (Owston, 
& York, 2018). Table 16 shows the course 
dedication time and average score in the  
various courses.
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Table 16. Students’ course dedication time and grades

Blended course title
Students’ average course 

dedication time (in minutes)
Mean scores

Chemistry (P1S2)  106.42 68.59

Chemistry (P2S2) 115.84 75.59

Computational Fluid Dynamics 343.79 69.11

Computer Organisation & Architecture 45.01 63.54

Data Mining  154.23 65.77

Design of Machine Elements  39.24 41.51

Engineering Mathematics 1 95.2 51.07

English (P2S2) 407.4 77.96

Environmental Engineering 584.49 66.60

Foundation Engineering 39.01 63.20

Heat Transfer  (Chemical Engineering) 111.12 67.37

Heat Transfer (Mechanical Engineering) 510.14 73.2

Introduction to Artificial Intelligence 87.88 70.63

Mass Transfer Operations-II 272.27 59.24

Natural Language Processing 25.94 69.15

Signals & Systems 398.48 61.34

Telugu (P1S2) 534.89 85.51

Telugu (P1S2) 542 85.04
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Figure 1. Correlation between student course dedication time and grades

12   The relationship between two variables is generally considered strong when their r value is greater than 0.7. 

The scatterplot in Figure 1 and the correlation 
coefficient value r = 0.5412 (see Table 17) indicate 
a moderate positive and linear relationship with 

moderate strength between students’ course 
dedication time and their achievement.  

Table 17. Correlation between student dedication time and grades

 
Students’ average course 

dedication time
Mean grade

Students’ average course dedication time 1

Grade average 0.540 1

Online Activities versus Learning 
Outcomes

A second correlation analysis was conducted to 
determine the relationship between students’ 
course resources and activity viewing and their 
end-of-semester results. The Heatmap block not 

only highlights activities and resources with 
more or less activity but also provides the total 
number of views. The course total views data 
were correlated with students’ end-of-semester 
grades.
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Figure 2: Correlation between students’ course content views and grades

The scatterplot in Figure 2 and the correlation 
coefficient value r = 0.48 (see Table 18) indicate a 
moderate linear relationship between students’ 

course activities and resources views and their 
scores.   

Table 18. Correlation between course content views and grades

 Total views Mean grade

Total views 1

Grade average 0.48 1

Assignments versus Grades

Correlations were also made to ascertain the 
relationship between the number of assignments 
and quizzes that faculty created in the BL 
courses and students’ grades (see Table 19). 
The relationship between the number of online 

assignments and students’ grades was strong 
and positive, with r = 0.75 (see Table 20), whereas 
the relationship between the number of quizzes 
created in a course and students’ scores was 
negative and not significant, with r = –0.04  
(see Table 20).

Table 19. Course-wise number of online assignments and quizzes compared with grades

Blended course title
No. of 

assignments1
No. of quizzes2 BL mean scores

Chemistry (P1S2)  0 0 68.59

Chemistry PUC 1 4 75.59

Computational Fluid Dynamics 8 4 69.11

Computer Organisation & Architecture 2 4 63.54
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Blended course title
No. of 

assignments1
No. of quizzes2 BL mean scores

Data Mining  5 5 65.77

Design of Machine Elements  0 4 41.51

Engineering Mathematics 1 0 5 51.07

English (P2S2) 5 1 77.96

Environmental Engineering 3 38 66.60

Foundation Engineering 1 1 63.20

Heat Transfer (Chemical Engineering) 4 2 67.37

Heat Transfer (Mechanical 
Engineering) 

9 15 73.2

Introduction to Artificial Intelligence 2 6 70.63

Mass Transfer Operations-II 4 6 59.24

Natural Language Processing 7 0 69.15

Signals & Systems 3 9 61.34

Telugu PUC 1 13 1 85.51

Telugu PUC 2 15 6 85.04
1 r = 0.75 
2 r = –0.04

Table 20. Correlation between online assignments and quizzes and grades

 # Quizzes # Assignments Mean grades

# Quizzes 1

# Assignments –0.01 1

TEL Mean –0.041 0.75 1

5.9 Perceptions of 
Learning and Achievement

Research Question 7: How do perceptions 
of learning in blended courses relate to 
achievement?  

Student perceptions about their BL experience 
with multimedia content and online 
communication and interaction with faculty and 
students were correlated with their grades. The 
results in Table 21 indicate that there was no 
significant relationship between students’ grades 
and their perceptions about multimedia learning 
resources. Students felt that communicating 
online with students and faculty did not 
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improve their learning, but they had a highly 
positive perception of the relationship between 

the BL experience and their performance in 
mid-semester examinations.

Table 21. Correlation between student perceptions of blended learning and achievement

 Grades

Multimedia 
resources on 

LMS enriched 
my learning 
experience.

Communicating 
online with 

students and 
faculty improved 

my learning.

Blended 
learning 

improved my 
performance 

in mid-
semester 
exams.

Grades 1

Multimedia resources on 
LMS enriched my learning 
experience.

0.31 1

Communicating online 
with students and faculty 
improved my learning.

–0.20 –0.09 1

Blended learning improved 
my performance in mid-
semester exams.

0.30 0.98 –0.11 1

Students’ perceptions were subjected to 
regression analysis to ascertain the effect of 
satisfaction variables on students’ achievement, 
with grades as the dependent variable 
and satisfaction construct variables as the 

independent variables. The results in Table 22 
indicate that the relationship between students’ 
perception of BL and grades was not statistically 
significant, as the p values are greater than the 
alpha (0.05) value.  

Table 22. Regression analysis of student perceptions of blended learning and achievement

Student perceptions r F p

Multimedia resources on the LMS enriched my 
learning experience.

0.31 1.72 0.21

Communicating online with students and faculty 
improved my learning.

0.20 0.64 0.44

Blended learning improved my performance in mid-
semester exams.

0.30 1.57 0.23
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6. Analysis of Faculty Interviews and  
Self-reflection Journals

13   Dedoose: http://www.dedoose.com

Qualitative data were collected through 
teacher interviews (Annex 4) and self-reflection 
journals (Annex 5) on blended course design, 
development and delivery. The interviews were 
audio and video recorded with permission, 
then transcribed. Recurrent phrases in the 
transcriptions and self-reflection journals were 
classified into themes and sub-themes according 
to their similarity, then grouped into codes. 

Coding was done on Dedoose13 (Version 
8.0.42), a cross-platform CAQDAS (Computer 
Aided Qualitative Data Analysis Software) 
for analysing qualitative and mixed-methods 
research with text, photos, audio, videos, 
spreadsheet data and more. Dedoose workspaces 
allow: the uploading of media files, in this case 
interview transcripts and self-reflection journals; 
the uploading of descriptor field definitions and 
data; the creation of a code tree structure with 
weighted parent and child codes; the linking of 
uploaded files to the descriptors (faculty); the 
creation of excerpts and application of codes; 
data analysis; and the export of analysed data 
and transcript excerpts.  

During the interviews, faculty discussed: 
the benefits of BL; the impact of training and 
mentoring on designing and teaching in a 
BL environment; the advantages of planning, 
designing and peer-reviewing blended courses; 
OER integration; challenges that students and 
faculty encountered; their blended teaching 
experience — using learning resources in a 
variety of media, creating learning activities and 
assessments; and their future TEL plans.

6.1 Respondents’ Profiles

Among the respondents, 12 (66.67%) were 
from RGUKT Nuzvid, while six (33.33%) were 
from RK Valley campus. Five were from the 
PUC programme and 13 were from the B.Tech. 
programme. Male (50%) and female (50%) 
representation was equal.   

6.2 Impact of Training and 
Mentoring Programme 

Research Question 8: What impact does 
a training and mentoring programme 
have on teachers’ experience of designing 
and teaching in a blended learning 
environment?

Faculty responses to the interview questions 
provided answers to this research question. The 
majority (90–100%) felt that the capacity-building 
workshops for course development had helped 
them with understanding and integrating 
Moodle functionality within a blended course 
design and with developing online components 
as per the course design. They also noted that 
the COL facilitator’s post-workshop mentoring 
through a WhatsApp group, e-mail and phone 
had helped them throughout their TEL journey, 
i.e., from blended course design through 
delivery. Table 23 presents the frequency with 
which each code was applied to the interviews 
and reflective journals, along with illustrative 
quotations. 
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Table 23. Facilitator’s training effectiveness

Facilitator’s training and 
mentoring

Code 
frequency

Illustrative quotations

Facilitator support 63

“Impressed by the facilitator’s dedication and 
commitment.”

“In every aspect facilitator’s role was commendable.”

“Unable to understand training delivered in English, 
but overcome with the support from TEL facilitator 
and peers.”

“Not only provided training for course development, 
but supported morally and motivated continuously.”

“Training, mentoring, alerts helped in keeping pace 
and delivering BL. Treated us as students. Post-
workshop support helped a lot.”

“Many times it became hectic for me to dedicate 
myself for the course development and sometimes I 
felt to quit this task. But my facilitator support made 
me to continue work and finally get to see the fruits of 
the work.” 

Training 36

“Glad to have the COL’s expert help continuous 
sessions conducted from time to time with more 
information in uploading the videos, conducting 
assessments, monitoring and evaluation and so on.”

“TEL workshop conducted in November 2017 by 
Commonwealth of Learning enables me to generate 
course content with help of Moodle course facilitator.”

“Thank the facilitator for being the enthusiastic 
facilitator for the Moodle Enabled-Blended Learning 
course and hands-on training workshops at RGUKT.”

“The learning activities were mainly supported by the 
training sessions and hands-on training workshops by 
Moodle-Enabled Blended Learning course facilitator.”
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Mentoring 21

“The way facilitator responded to calls/mails helped 
in BL implementation.”

“With the knowledge that the COL facilitator had 
given us for the past one year, we are now equipped 
with the skills that are required to create our own 
online blended course.”

“Facilitator was useful throughout BL project. 
Encouraged and alerted us through WhatsApp group 
and e-mails. Succeeded in motivating the BL faculty.”

14    Indira Koneru, “Blended Learning Course Design Template”: https://tinyurl.com/ydxkwx28

During the interview, the faculty also responded 
to questions related to: (i) blended course design, 
(ii) blended learning delivery, (iii) perceived 
benefits and challenges of blended learning, (iv) 
blended teaching experience and (iv) future  
TEL plans. 

6.3 Blended Course Design

The organic integration of technology with 
F2F teaching–learning requires a fundamental 

rethinking of course design, with the 
goal of optimising student engagement 
(Garrison & Vaughan, 2008). Developing 
an LMS-enabled BL course involves 
not only learning about Moodle 
functionality but also a thoughtful 
course-design process. 

The faculty members were provided 
with a Blended Learning Course Design 
Template14 during the capacity-building 
workshop in June 2017 and were 
then asked to submit their blended 
course design for review. Faculty who 
submitted their course design had 

it reviewed and received feedback from the 
COL facilitator to improve their online course 
development. This motivated and prompted 
other faculty members to design their courses 
during the course-development workshop 
organised in November 2017.  

The majority of the faculty perceived that 
training on the “backward design” (Wiggins 
& McTighe, 2002) approach enabled them to 
(i) identify desired results by defining course 
goals and unit-wise/week-wise learning 
outcomes; (ii) determine acceptable evidence by 
defining assessments and the ways to conduct 
assessments — either Moodle-enabled or 
offline; and (iii) plan learning experiences and 
instruction by designing learning activities and 
sharing and sequencing learning resources that 
equip students with the required knowledge and 
skills to improve their performance and achieve 
their desired results (see Table 24).

The majority felt that the blended course design 
helped them with online course development 
and with integrating assessments, activities and 
resources, including OER, as planned (see Table 
24 for illustrative quotations).    

The majority also felt that a half-day workshop 
exclusively on designing blended courses 
was warranted and that the blended course 
design should be made a pre-requisite activity 
for faculty teaching BL courses. They also 
maintained that peer reviewing of their blended 
course designs would help to improve the 
quality of their courses.

The organic 
integration of 

technology with 
F2F teaching–

learning requires 
a fundamental 

rethinking of 
course design, 

with the goal of 
optimising student 

engagement.
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Table 24. Blended course design and review benefits

Blended learning design 
Code 

frequency
Illustrative quotations

Blended course design 20

“Even though it took quite a lot of time to prepare 
the Blended Course Design, it paved a path to me 
as a facilitator to ensure that the course has met all 
its necessary elements of concepts including recent 
advancements.”

“Helped in planning entire course, topic-wise with 
resources and activities — assignments, forums, 
quizzes.”

Advantages 18

“Helpful for prior planning… Inevitable to thoughtfully 
integrate offline and online activities.”

“It is easier to develop the course page with blended 
course design document, as the design document 
contains all the OER links and learning objectives etc.”

OER adoption 17

“OER enabled us to expand the scope, we’re always 
restricted by the syllabus. With OER students can 
improve their knowledge.”

“Gained additional knowledge from the OER.”

“OER improved domain knowledge.”

“Students showed interest in exploring course-relevant 
OERs and in other subjects (ISRO rocket science).”

“The concept of open education has enabled me to 
reach out the students with difficulty in understanding 
the concepts and make them to explore the recent 
advancements in their interested area.”

“I collected resources for all the topics from open sources 
like NPTEL courses.”

Peer-review benefits 14

“Knowing others’ course development using different 
Moodle modules and features helped in self-reviewing 
course development.”   

“Peer review helps in 1. self-analysis, 2. sharing 
knowledge and innovative practices, 3. inculcate 
innovate thoughts of peers (e.g., video-based assignment, 
Telugu faculty using chat).”
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6.4 OER Adoption

COL has been promoting OER adoption and 
adaptation to improve access to quality learning 
resources. During the capacity-building and 
course-development workshops, the RGUKT 

TEL faculty were trained in: understanding 
OER and Creative Commons Licences; 
searching and identifying OER and 
incorporating OER in their blended course 
design unit-wise/week-wise; reusing OER 
with proper attribution in the TASL15 
format; and integrating OER in their 
Moodle courses.  

The most cited barriers to faculty OER 
adoption are inability to find existing OER on 
topics of interest, lack of time to find suitable 
materials, and unavailability of OER in their 
native language (Allen & Seaman, 2014; Mishra 
& Singh, 2017). Though faculty realised the 
potential of OER, 30–40% stated that they could 
not find course-relevant OER in their native 
language that was suitable for local contexts, 
curricula and standards, and therefore they 
adopted OER to a lesser degree, but they 
expressed an interest in releasing their own 
content as OER. 

The majority acknowledged that engaging 
in identifying course-relevant OER and 
adopting OER widened their domain and 
interdisciplinary knowledge, enabled them 
to provide multimedia learning experiences 
for students and engaged students’ interest 
in searching for course-relevant and 
interdisciplinary OER (see Table 24). Renewable 
assessments (Wiley, 2016) — such as identifying 
course-relevant OER in line with predefined 
quality criteria and collaborative authoring of 
course materials using Moodle’s wiki module — 
help to address the challenges associated with 
fluctuating and inconsistent student engagement 
in online activities (Orton-Johnson, 2009). 

15   TASL: https://wiki.creativecommons.org/wiki/Best_practices_for_attribution#Title.2C_Author.2C_Source.2C_License
16   COL, “Developing & Teaching Online Courses”: https://tell.colvee.org/course/view.php?id=4 

6.5 Blended Course Peer 
Review

Guidelines and standards for the evaluation 
of online and blended courses help alert 
instructors to critical factors to consider when 
designing the online portion of blended courses 
(Owston & York, 2018). During the Workshop on 
Technology-Enabled Learning Implementation 
Review, in March 2018, faculty were asked to use 
the adapted version of COL’s Online/ Blended 
Course Quality Checklist16 for peer reviewing 
and self-reviewing the quality of their blended 
online courses.   

The majority of the respondents realised the 
peer-review activity was a useful exercise not 
only to identify the strengths and gaps in their 
own courses but also to identify and adopt their 
peers’ innovative online teaching practices, 
such as audio-based resources, video-based 
assignments, interacting with students through 
Moodle’s chat module, etc. (see Table 24 for 
illustrative quotations).   

6.6 Benefits of Blended 
Learning

Faculty discussed the benefits of BL from the 
teacher’s and learner’s perspectives.

Benefits to Teachers

Switching from traditional approach of teaching 
to blended approach made the RGUKT faculty 
appreciate a variety of benefits, including: 
flexible teaching, improved communication and 
learning interactions with students, improved 
domain knowledge, saved time, improved 
digital literacy, etc.  (see Table 25 for illustrative 
quotations).

COL has been 
promoting OER 

adoption and 
adaptation to 

improve access to 
quality learning 

resources. 
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Table 25. Benefits of blended learning for teachers

Blended learning 
benefits

Codes 
frequency

Illustrative quotations

Flexible teaching 8

“Met with an accident and couldn’t open mouth, then felt the 
need of some online platform and tools to share teaching-
learning content.” 

“Moodle-enabled blended learning enabled me to assign 
activities and assignments to students when I was on sick 
leave.”

Multimedia learning 
resources

10

“Enriched students learning with multimedia content.” 

“Shared OER, NPTEL videos and PPTs.”

“Provided PPTs and videos for each and every unit.”

“Embedded NPTEL OERs and Khan Academy videos in the 
book and page modules.”

“Can explain any complex topics using A/V – animations so 
that students see the flow and answer questions.”

“The animated videos can be shared and this enables 
students to understand as beyond the conventional teaching 
classes.”

“Sometimes it is difficult for facilitator to explain some 
aspects of the course in more visualized manner. This course 
has enabled me to convey topics in more advanced manner.”

“Shared videos on complex molecule structures.”

“Create videos on ‘Star Poems’ and shared on Moodle 
course.”

“Shared video tutorials on ANSYS 2D Modelling, ANSYS 3D 
Modelling, ANSYS Meshing.”

“It was very easy for me to give them resources (tutorials) 
about the software tool.”

Learning activities
10

“Provided a Q&A forum.”

“Forums were useful for expressing and exchanging ideas 
and improving their communication skills.”

“Used forum for submitting assignment.”
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Blended learning 
benefits

Codes 
frequency

Illustrative quotations

Assessments 15

“Students improved their learning by typing Telugu poems 
in online assignments.”

“Created video-based assignments – ANSYS/Autodesk 
Inventor, professional software-based assignments.”

“Created interactive video with interacting content with 
some description, objective questions.”

“Created quizzes for each and every topic.” 

“By giving quizzes I could provide competitive environment 
and spirit in them since nowadays most of the competitive 
exams are online based.” 

“Created quizzes with all types of questions – MCQs, drag-
and-drop questions, numerical-type questions, matching 
questions.”

Improved 
communication

7

“The process of blended learning has taught me the effective 
ways of communicating with students through Moodle 
platform and its features.”

“My students also feel very happy on receiving messages 
through announcements.”

“In order to give any information, though there is no 
classroom teaching Announcements area helped me a lot.” 

“Used Moodle messaging functionality for sending alerts.”

“Helped in overcoming conventional teaching challenges 
– engaging students in discussions, receiving through 
e-mails.”

Improved domain 
knowledge

4

“While searching for relevant open educational resources 
I as a teacher could improve my knowledge which was 
advantageous while I am delivering the content to my 
students.”
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Blended learning 
benefits

Codes 
frequency

Illustrative quotations

Saved time 4

“Handing large size classrooms have been made easy, lot of 
the time have been saved on developing more standard and 
more durable teaching materials with the help of already 
existing OER.”

“Firstly, it helped me in providing the required content to my 
students whenever I want. Previously, I used to run after IT 
staff to request them in providing the content. Sometimes, I 
used to carry in a pen drive and give them. Some of the files 
which I used to save could not be opened by the students in 
the class. Now, I can straightaway provide the link, which is 
saving my time.”

“During evaluation I used the dialogue box where I can give 
comments and grades by rectifying their wrong ones in the 
uploaded PDF document. It made the students to know their 
results within a few days which help me to save my time in 
evaluation process.”

Learning 
interactions

4

“Activities are the new things that happened in this course. 
These allow more effective interactions between the students 
and teacher.”

“This technology-supported teaching techniques render 
better interaction with student.”

“Pre-readings improve interaction and discussion in  
the class.”

“From the learner point of view, with the online preparatory 
readings, the classroom interaction with the facilitator and 
peers improves, which eventually leads to the improving of 
the test scores.”

Improved digital 
literacy

2 “Initially, faced challenges in understanding technology 
and Moodle-enabled teaching. Peers’ support helped in 
improving my digital literacy.”

Flexible learning is the most commonly cited 
benefit of BL. RGUKT’s BL environment 
provided teachers with “flexible teaching” 
opportunities. The flexible teaching–learning 
environment created opportunities to cover 
and share more materials (Karabulut-Ilgu, 
Jaramillo Cherrez & Jahren, 2018). Faculty 

could engage students in learning activities and 
assessment tasks even if they were on sick leave 
or educational leave or were participating in 
conferences and workshops (see Table 25).
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Benefits to Students

For students, “flexible learning” was the most 
frequently cited benefit. The other benefits that 
faculty mentioned include: advanced knowledge, 
improved digital literacy, improved rapport, 
improved communication skills, self-monitored 
learning, active learning, improved critical 
thinking and better preparation for competitive 
exams (see Table 26 for illustrative quotations).

Students could access the course materials 
24/7, pause and rewind the videos and video 
tutorials, take notes, attempt to solve complex 
problems and attempt practice quizzes anytime, 
from anywhere, using any device, at their own 
pace, then review their attempts and learning 
progress. The BL environment also provided 
opportunities to improve their soft skills that 
today’s competitive global market and changing 
work environment demand of engineers (Kumar 
& Hsiao, 2007).

Table 26. Benefits of blended learning for students

Blended learning 
benefits

Code 
frequency

Illustrative quotations

Flexible learning 15

“Offers greater flexibility for learners in terms of where and 
when they study.”

“Blended learning enables students to access the content and 
do the activities from anywhere at any time, i.e., it provides 
flexibility in terms of availability.”

“Students can access, can revise, can attempt quizzes, and 
participate in discussion forum and clear doubts from 
anywhere.”

“The students uploaded their files at their convenient timings.”

“I felt that though the student is absent to a particular class, 
he/she may access from his/her place and can follow the 
instructions and complete that particular task.”

Improved 
knowledge

14

“Quizzes improved their knowledge.” 

“Students are interested in extra resources and activities, 
advanced knowledge with application.”

“Blended learning learner attends the classroom with 
preparedness over a conventional learner who attends the 
classroom with a very meagre knowledge about the course.”

“With OER students can improve their knowledge.”

Improved digital 
literacy

7
“Improved their digital literacy and communication skills.”

“Improved digital literacy and got knowledge of software.”
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Blended learning 
benefits

Code 
frequency

Illustrative quotations

Improved rapport 4

“Improved rapport with students. Students approached for 
guidance on projects.”

“Improved rapport with helping students in TEL.”

“Changed outlook towards teacher–student relationship.”

Improved 
communication 
skills

4

“It enables them in improving their communication skills and 
increases their opportunities in employment.”

“Improved digital literacy, interaction and communication 
skills.”

Self-monitored 
learning

4

“Found LMS useful for submitting assignments and self-
assessing knowledge.”

“Enabled students track their learning progress and self-
monitor learning.”

Active learning 3

“Moodle functionality promotes active learning.”

“Blended learning makes more active learning possible.”

“Engaged students in active learning activities.”

Improved thinking 3

“Students come to class with preparedness about the definition 
and facts to the topic and make inferences from the concepts 
made available on Moodle course.”

“Forums helped in improving critical thinking.”

Preparation for 
competitive exams

3

“To improve objective knowledge, useful for GATE – to have 
continuous study.”

“By giving quizzes I could provide competitive environment 
and spirit in them since nowadays most of the competitive 
exams are online based.”

“I provided solutions for quiz questions. Once they finish the 
test they can crosscheck their results through not only with 
answer but also with explanation; more or less I created a test 
series environment similar to GATE preparation.”



IMPACT OF TECHNOLOGY-ENABLED LEARNING IMPLEMENTATION AT RAJIV GANDHI UNIVERSITY OF KNOWLEDGE TECHNOLOGIES 42

6.7 Challenges of Blended 
Learning

Faculty reported the various challenges 
encountered by them and their students, from 
planning through delivery of blended courses. 

The salient challenges for teachers included 
workload and time constraints, low levels of 
student motivation and engagement, finding 
course-relevant OER, and lack of: (i) curriculum-
integrated approaches, (ii) weight given to online 
assignments and quizzes for the final grade, 
(iii) quick and responsive technical support, (iv) 
software and tools for recording lectures and (v) 
digital literacy among students (see Table 27).

RGUKT’s TEL policy covers the majority of 
these issues including: (i) integrating technology 
into the curriculum, (ii) using the LMS for 
innovative internal assessment and making 
students’ assessment and achievement records 
available through the LMS, (iii) providing 
digital literacy to students and (iv) resolving 
technical downtime within 24 hours. The TEL 
policy, developed with COL support, has yet to 
be approved and adopted by the university, so 
TEL implementation has not yet moved from 
the project stage to the mainstreaming stage at 
RGUKT.

Table 27. Teachers’ challenges

Teacher 
challenges

Code 
frequency

Illustrative quotations

Workload and 
time constraints

26

“Many times it became hectic for me to dedicate myself for the 
course development and sometimes I felt to quit this task.”

“Only four faculty dealing with three to four subjects.” 

“Lack of time due to additional administrative position.”

“TEL teachers require workload exemption for designing and 
developing online courses.”

“It needs much more time than I expected.”

“We could make only for few topics as the time is limited.”

“Time constraint to accommodate demo to students.”

“Not provided online feedback because of lack of time.” 

“Time constraint – teaching three courses, shortage of faculty and 
course duration is three months (should be four months).”
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Teacher 
challenges

Code 
frequency

Illustrative quotations

Students lack 
motivation

16

“The toughest job is to ask the students to shift to digital media as 
they lack motivation.”

“Up to first assignment students were not interested.”

“Students are more interested in job-oriented engineering braches 
(computer science), not in chemical engineering. Motivating students 
to develop aptitude for chemical engineering was challenging.”

Finding OER 11

“Unable to find course-relevant and student-level relevant 
(second-year) OER.”

“Unable to align OER with the RGUKT syllabus.”

“Unable to find OER as per RGUKT curriculum.”

“OERs are not matching with the curriculum.”

“No chemical engineering relevant OER.”

“Not much content is available in data mining as OER.”

“Students unable to understand the language and slang.”

No assessment 
weightage

12

“Weightage should be assigned to assignments.”

“Later students’ assignments submission was reduced because 
they don’t have any marks to the assignment and quizzes.”

“Weightage to assignments improves participation.”

“Utility of online course content not improved because 
mandatory evaluation component is not there.”

No curriculum-
integrated 
approach

10

“Should take initiatives to make this technology-based teaching 
mode as a part of academic curriculum.”

“Dean, Academics/Dept. Head should involve in TEL and 
periodically review blended courses for improved Moodle 
courses utility.”

“Support from the administration is important for 
mainstreaming BL.”

“Curriculum-integrated approach would enhance teachers’ 
engagement and students’ engagement in blended learning.”

“Deans should review course content, activities and assessments 
using a dashboard and address the issues faculty face in BL.”
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Teacher 
challenges

Code 
frequency

Illustrative quotations

Recording 
lectures

5

“I observed that video lecture which we record need a proper 
recording environment.”

“In recording video there is no studio but I tried to be audible 
and uploaded on Moodle page.”

“Facilities for recording videos not available.”

Lack digital 
literacy

5

“In the beginning of the course they felt uneasy.”

“The students’ responses for the course at early stages of course 
were poor due to unawareness of its features and fear of lacking 
technical skills.”

“Provide laptops and basic IT training to students prior to the 
first semester, as students’ engagement depends on their digital 
literacy.”

Technical support 5

“A technical support system with two to three dedicated staff 
is needed for providing timely support and addressing access 
issues.” 

“Need a Moodle team to train and provide continual support on 
Moodle-related issues, identify and install Moodle plugins for 
allowing students record and submit their assignments.”

Inadequate Infrastructure

One hundred percent of the faculty cited 
inadequate infrastructure as the first and 
foremost challenge for students. Limited 
bandwidth and inadequate reliability of network 
connectivity affect users’ ability to access the full 
range of the content needed (Andersson, 2008). 
Non-working laptops, lack of smartphones, 

unreliable Internet connectivity and bandwidth 
issues were the factors that created challenges 
for students (see Table 28). Despite the challenges 
noted, faculty members developed BL courses 
and offered them to students. The overwhelming 
responses from the students also indicate that 
both teachers and students were enthusiastic 
about adopting TEL.
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Table 28. Students’ challenges

Students’ 
challenges

Code 
frequency

Illustrative quotations

Internet 
connectivity and 
bandwidth

19

“Initially students faced Net connectivity issue.”

“Need to overcome the bandwidth issues.”

“Student couldn’t access Moodle due to poor net connectivity 
and signal in hostels.”

“Students borrowed smartphones from friends and managed to 
access Moodle course.”

“1 GB bandwidth does not support 6,000 users.” 

“No Net connectivity, LAN port, managed with Jio.”

Not owning 
smartphones

7
“Many students don’t have smartphones and mobile data.” 

“Only 52 students have smartphones.”

Non-working 
laptops

6

“No working laptops for students. Asked students to share 
laptops.”

“Many students do not have either smartphone or working 
laptops.”

Operating system 
and browser 
issues

2
“Students faced issues with Zorin operating system, as it doesn’t 
allow use the Google language input tool offline for typing 
Telugu.”

Workload and Time Constraints

Faculty workload could be greater in TEL 
courses if there is no TEL policy to recognise 
specific roles unique to the medium and provide 
for appropriate workload adjustments. Faculty 
tend to be reluctant to participate due to the time 
commitment needed to teach, to produce course 
content and to deliver course materials, and the 
intensity of teaching-related communication 
with students (Tabata & Johnsrud, 2008; Tynan, 
Ryan & Lamont-Mills, 2015). The majority of 
the faculty reported high workload and time 
constraints as the biggest challenges in fulfilling 
the goals and objectives of the TEL project; 
20% of the faculty stated they had to perform 
administrative roles in addition to teaching, and 

they felt their blended teaching activity needed 
to be recognised as part of their regular teaching 
load and release time provided accordingly, as 
envisaged in the draft TEL policy.  

Student Engagement

The majority of teachers reported that low 
student engagement online was another 
big challenge during the course. Students 
demonstrated little or no interest in submitting 
assignments, as these were seen as non-
compulsory and were not assessed. Even faculty 
were uninterested in grading assignments or 
providing timely and constructive feedback 
due to time constraints and lack of a supportive 
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policy for including online assessments in 
the university’s evaluation scheme. Students’ 
participation even in the discussion forums was 
very low, as faculty did not promote interactions 
with peers and instructors or provide 
adequate opportunity and support for student 
engagement through forums (Montgomery  
et al., 2015).

Technical Support

A high degree of organisational support, 
including technical support, elicits more 
favourable attitudes, leads to greater acceptance 
and has a positive effect on the perceived 
usefulness of Moodle (Igbaria, 1990; Sánchez & 
Hueros, 2010). The majority of the respondents 
preferred to have a dedicated technical support 
team who could: train faculty and students 
on LMS-enabled teaching and learning; solve 
problems related to hardware, software and 
operating systems (Ralph, 1991); create courses 
on Moodle; assign roles to teachers; enrol 
students; identify and integrate generic and 
domain-specific LMS plugins;17 and back up 
courses and restore these for the next  
academic year. 

17   The COL facilitator installed in the RGUKT Moodle several functionalities: (i) attendance, (ii) H5P – interactive 
content, (iii) inspire and analytics graphs, (iv) quiz analytics, (v) virtual programming lab, (vi) code runner question 
type for Computer Science Faculty and (vii) RecordRTC for text editor. 

Collaborative Course 
Development

Faculty expressed interest in collaborative 
course development. They felt that collaboration 
would provide them with opportunities for 
establishing intra- and inter-institutional 
partnerships to improve the quality of blended 
courses. 

Future Plans 

Faculty were satisfied with their blended 
teaching practices and expressed a need 
to optimally explore Moodle functionality 
so as to focus on quality interactions and 
student engagement and improve their 
teaching effectiveness. The majority opined 
that participating in the TEL project was a 
professional development opportunity that 
needs to be extended to the entire teaching 
community. Some of them agreed to contribute 
towards promoting RGUKT TEL initiatives and 
also felt that BL teachers should receive credit 
during appraisal or promotion, appropriate 
recognition as well as the opportunity to provide 
leadership to others (Lane, 2013; Mishra & 
 Singh, 2017).   
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7. Discussion and Conclusions

The intent of this study was to investigate the 
impact of BL on: (i) students’ learning experience 
and learning outcomes and (ii) teachers’ 
instructional strategies and pedagogical 
practices. The study examined whether students’ 
perceptions of and satisfaction about teachers’ 
blended course design and blended teaching 
practices and students’ online course dedication 
time improved their achievement. 

The first research question, “How do learners 
describe the effectiveness of the blended 
learning environment in their course of study?” 
sought students’ responses on the overall 
effectiveness of BL. Students perceived that 
RGUKT’s BL environment was very effective 
in providing flexible, broader and easier access 
to multiple learning resources, a higher level 
of autonomy in regulating their learning and 
pace, continuous access to the instructor, 
opportunities to communicate and interact 
with faculty and peers, support and guidance 
from faculty, and quicker reception of grades 
and feedback than in traditional courses (Lim, 
Morris & Kupritz, 2006; Martinez-Caro & 
Campuzano-Bolarin, 2011; Owston, York & 
Murtha, 2013). A further comparative analysis 
found that male students had more positive 
perceptions of BL effectiveness than female 
students. Comparison of education levels 
revealed differences in the perceptions of PUC 
and B.Tech. students about some dimensions of 
BL effectiveness.

To seek answers to the second research 
question, “How do students perceive their 
teachers’ practices and behaviour in a blended 
learning environment?” students were asked 
to rate several aspects of their teachers’ 
performance: blended teaching practice and 
interest in students’ learning; tracking of 
their learning progress; alerting students; 

providing orientation and feedback; 
and stimulating students’ interest. 
Students had a highly positive 
perception of their teachers’ blended 
teaching practices and behaviour. 
Comparative analyses of gender 
and education level indicated that 
male students had a more positive 
perception than female students about 
their teachers’ BL practices, but there 
was no difference in perception by 
education level.

The third research question, “How 
does teacher practice affect students’ 
perception of blended learning 
courses?” measured students’ 
perception of TEL teachers’ blended course 
design and delivery. Students had positive 
perceptions of their teachers’ blended course 
design, development and delivery practices, 
which helped them understand the course 
overview, learning objectives, assessment and 
measurement, instructional materials, activities 
and learner interactions, technology, learner 
support, accessibility and usability. They also 
had positive perceptions of teachers’ attitudes, 
beliefs, willingness to try new teaching methods, 
and ability to provide a balanced mixture of 
synchronous and asynchronous communication 
(Alammary, Carbone & Sheard, 2014; Owston & 
York, 2018; Quality Matters, n.d.).

Comparative analysis of the data gender-wise 
and programme-wise indicated a difference 
between the perceptions of male and female 
students but no significant difference between 
PUC and B.Tech. students’ perceptions of the 
blended course design dimensions, barring one 
dimension: “teacher’s communication of ideas 
and information in the course.” A course-wise 
comparison found that the students’ perceptions 

Comparative 
analyses of gender 
and education level 
indicated that male 
students had a more 
positive perception 
than female 
students about 
their teachers’ BL 
practices, but there 
was no difference 
in perception by 
education level.
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of blended course design statistically differed 
among the various blended courses. However, 
such variation could not be attributed to any 
specific discipline.

The fourth research question, “How is the 
learning achievement in blended learning 
courses different from other courses in the 
university?” necessitated comparing the scores 
of the 2018 January–April semester BL students 
with the scores of two previous academic years’ 
non-TEL course students taught by the same 
faculty. Comparison showed mixed results, 
with improvement in nine courses and no 
improvement in nine courses. The results were 
consistent with other studies that reported no 
difference between blended and traditional 
formats in terms of exam scores and student 
learning (Karabulut-Ilgu, Jaramillo Cherrez & 
Jahren, 2018). The results were further analysed 
to identify the difference (if any) in the course 
design, content sharing, structured activities and 
course-delivery patterns that optimised student 
engagement (Dziuban, Moskal & Hartman, 2005; 
Garrison & Vaughan, 2008; Owston & York, 
2018).

Among the 18 courses, there was no major 
difference in the organisation and structure 
of the Moodle courses, as each had a course 
introductory video/overview in text and 
presented learning outcomes, resources, 
activities and unit-wise/week-wise assessments. 
The study identified the following deficiencies 
in the nine non-impacted blended courses: 
(i) 70–80% of the learning resources were 
text-based files rather than multimedia; (ii) 
there were fewer activities; (iii) there was no 
moderation or interaction in the forums; and (iv) 
there were no or fewer assignment submissions 
and quiz attempts. The number of assignment 
submissions and quiz attempts were 90–100% 
in the first month but dropped to 10–0%, as the 
online assessments were not considered part of 
evaluation, and the faculty did not grade them 
or provide prompt feedback. These courses 
failed to engage students with their online 

resources and activities or to motivate students 
to do the online assignments, thus resulting in 
lower academic performance (Wichadee, 2018).

The fifth research question was meant to 
measure the relationship between student 
satisfaction with BL courses and academic 
achievement. Perceived ease of use of 
technology and online content, relationships 
between peers and teachers, course flexibility, 
mobile app-enabled learning and course 
overall experience are measures of learner 
satisfaction within a BL environment (Bowyer & 
Champbers, 2017; Shee & Wang, 2008). As per the 
correlation analysis, the relationship between 
student satisfaction and grades was not positive. 
However, the relationship among the satisfaction 
variables was positive. The regression analysis 
results established that the relationship between 
student satisfaction and achievement was not 
statistically significant.

The sixth research question ascertained whether 
there was a relationship between students’ 
online course dedication time and online 
course content views and their achievement. 
Moodle data generated using the “Course 
dedication” and Heatmap blocks were used to 
correlate students’ course dedication time and 
activities and resources view count with their 
end-of-semester scores. The first correlation 
test was to determine the relationship between 
students’ course dedication time and their 
end-of-semester results to ascertain whether 
the proportion of online time devoted to online 
activities influenced learning outcomes (Owston, 
2018). The results indicated a moderately 
strong positive and linear relationship between 
students’ course dedication time and their 
achievement.  

The second correlation test was to determine 
the relationship between students’ viewing 
of course resources and activities and their 
end-of-semester scores indicated a moderate 
linear relationship.  
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Correlations were also tested to ascertain the 
relationship between the number of assignments 
and quizzes that faculty created in the BL 
courses and students’ grades. The relationship 
between the number of online assignments 
created for a course and students’ grades was 
strong and positive, whereas the relationship 
between the number of quizzes created in a 
course and students’ scores was negative and 
not significant. This is an interesting finding, as 
the assignments were more detailed tasks that 
would have taken learners longer to complete, 
while the quizzes were activities that could be 
completed in less time than the assignments. 
In this cohort, the learners were more inclined 
towards deep analysis, problem solving and 
reflection.  

The seventh research question asked how 
students’ perceptions of BL related to their 
achievement. The study found no statistically 
significant relationship between students’ 
perception of BL and their achievement.   

The final research question was meant to 
measure the impact of training and mentoring 
on RGUKT teachers’ blended teaching and 
pedagogical practices. COL’s TEL initiative 
focuses on developing the capacities of teachers 
and learners to make effective use of appropriate 
technologies and sustain the integration of 
technology with teaching and learning. 

Faculty responses to the interview questions 
yielded answers to this research question. 
Between 90 and 100% of the RGUKT faculty felt 
that training and distance mentoring helped 
them to understand and integrate Moodle 
functionality with blended course design and 
to develop and facilitate online courses. Faculty 
perceived that the training on the “backward 
design” (Wiggins & McTighe, 2002) approach 
enabled them to (i) identify the desired results 
by defining course goals and unit-wise/
week-wise learning outcomes; (ii) determine 
acceptable evidence by defining assessments 
and the ways to collect assessment evidence 

whether Moodle-enabled or offline; and (iii) 
plan learning experiences and instruction by 
designing learning activities and sharing and 
sequencing learning resources that will equip 
students with the required knowledge and skills 
to improve their performance and achieve their 
desired results.  

The majority acknowledged that engaging 
students in identifying course-relevant OER 
and OER adoption widened their domain and 
interdisciplinary knowledge, enabled them to 
provide multimedia learning experiences for 
students and engaged student interest 
in searching for course-relevant and 
interdisciplinary OER. Renewable 
assessments (Wiley, 2016) — such as 
identifying course-relevant OER in 
line with predefined quality criteria 
and collaborative authoring of course 
topics using Moodle’s wiki module 
— help in addressing the challenges 
associated with fluctuations 
and inconsistencies in student 
engagement with online activities 
(Orton-Johnson, 2009).   

From the findings it is evident that 
RGUKT’s BL environment provided 
the teachers with a flexible teaching 
environment and enabled them to 
enrich students’ learning experience 
with a mix of instructor-led teaching 
and technology-based learning as 
well as traditional and interactive 
multimedia (Bielawski & Metcalf, 2005; Lim & 
Morris, 2009). As reported by the faculty, the BL 
environment enabled students to gain advanced 
knowledge, improve their digital literacy 
and communication skills, engage in active 
learning, self-monitor their learning, prepare for 
competitive exams through flexible learning and 
improve the soft skills and critical thinking that 
today’s competitive global market and changing 
work environment demand of engineers (Kumar 
& Hsiao, 2007).

From the findings it is 
evident that RGUKT’s 
BL environment 
provided the teachers 
with a flexible 
teaching environment 
and enabled 
them to enrich 
students’ learning 
experience with a 
mix of instructor-
led teaching and 
technology-based 
learning as well 
as traditional 
and interactive 
multimedia.
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The study concludes that RGUKT’s BL 
environment was effective in accessing content 
online, enabling easy revision of learning 
content, allowing flexible learning modes so that 

students could control their learning 
path and pace, providing options for 
instruction and improving teachers’ 
pedagogical practices (Hannafin, 
1984; Osguthorpe & Graham, 2003).  
However, to streamline and scale 
up the BL initiative, RGUKT needs 
to address the challenges reported 
by teachers, such as workload and 
time constraints, and the lack of: 
(i) periodic review, monitoring and 
evaluation of TEL progress; (ii) a 
curriculum-integrated approach, (iii) 
weight given to online assignments 
and quizzes for the final grade, 
(iv) quick and responsive technical 
support, (v) software and tools for 
recording lectures and (vi) digital 
literacy among students. 

According to the Baseline Study on 
Technology-Enabled Learning in Rajiv Gandhi 
University of Knowledge Technologies (Venkaiah, 
2017), senior management in the university look 
favourably upon implementing TEL and rate 
the institution’s preparedness for TEL under the 
leadership criterion as 13 out of 15. However, 
the involvement of academic administrators, 
including deans, associate deans and heads of 
departments in providing the requisite support, 
addressing issues, and reviewing, monitoring 
and evaluating TEL implementation and 
progress was ineffective.

7.1 Implications

The results of the study are positive in many 
ways and provide the necessary evidence to 
streamline and scale up the COL–RGUKT TEL 
initiative. Students’ high levels of satisfaction 

revealed that the RGUKT BL environment and 
teachers’ practices were tremendously effective.  

Comparing the achievement scores of TEL and 
non-TEL students yielded mixed results due 
to the lack of: effective learning facilitation to 
engage students in activities and interactive 
learning during the course; reviews of student 
discussion posts and completed course 
assignments; and timely instructional feedback 
to encourage reflection and confirm learners’ 
understanding (Garrison, Cleveland-Innes & 
Fung, 2010; Swan et al., 2008). While designing 
blended courses, faculty need to become 
effective facilitators and e-moderators to 
establish a teaching presence online and to 
engage students in reflective, constructive, 
collaborative and social learning interactions 
and activities to improve their course dedication 
time and performance (Owston & York, 
2018; Salmon, 2011). Further research can be 
undertaken to assess whether faculty online 
facilitation improves students’ achievement.  

The results also imply that a BL environment 
will provide more opportunities for teachers 
to optimally utilise Moodle’s functionality and 
modules to design and develop pedagogically 
sound blended courses. One avenue of further 
research would be to relate student engagement 
to their achievement, as Moodle core 
functionality allows teachers to track student 
engagement through logs and reports.

7.2 Recommendations

To streamline BL at RGUKT and have a 
transformative effect on teaching and 
learning, this study makes the following 
recommendations in line with COL’s advocacy of 
the Policy–Technology–Capacity trip.

The study concludes 
that RGUKT’s BL 

environment was 
effective in accessing 

content online, 
enabling easy revision 

of learning content, 
allowing flexible 

learning modes so 
that students could 

control their learning 
path and pace, 

providing options 
for instruction and 

improving teachers’ 
pedagogical practices.



IMPACT OF TECHNOLOGY-ENABLED LEARNING IMPLEMENTATION AT RAJIV GANDHI UNIVERSITY OF KNOWLEDGE TECHNOLOGIES 51

Policy

Though RGUKT has drafted a TEL policy to 
strengthen TEL in the university, the institution 
has not created an enabling BL environment due 
to the lack of a governance structure for TEL as 
envisaged in the TEL policy. 

Based on the findings, this study recommends 
(as drafted in the TEL policy) that RGUKT 
establish a committee for facilitating TEL 
implementation, with responsibility for 
reviewing the progress of TEL, overseeing 
the teaching and learning infrastructure, 
identifying and addressing the challenges and 
issues in a timely way, and monitoring and 
evaluating TEL implementation. The TEL policy 
should clarify and communicate the roles of 
the committee members as well as deans and 
associate deans, department heads, controllers of 
examinations and other administrative officers 
in implementing the policy and accompanying 

strategies, with due focus on engaging in 
discussions about TEL implementation at a 
departmental or faculty level and periodically 
reviewing the blended courses’ content, 
activities and assessments to improve their 
utility for faculty and students (Kirkwood & 
Price, 2016; Thurab-Nkhosi, 2018).

The on-campus administrators and other 
institutional personnel should play a major 
role in driving policy implementation through 
advocacy, faculty training, resource allocation, 
input and feedback, clarification, support, 
monitoring and addressing issues related to 
governance models, infrastructure, workload, 
pedagogy and administration (Porter, 2014; 
Thurab-Nkhosi, 2018).  

It is important to note that RGUKT’s TEL policy 
implementation was driven by the Director 
of the Centre for Educational Technology and 
Learning Sciences and not by the other senior 
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managers and on-campus administrators. TEL 
implementation may be in danger if it is not 
streamlined in the university so as to have 
multiple champions.

As reported by the TEL faculty, the utility of 
online course content and students’ assignment 
and quiz submissions was reduced because 
the academic administrators did not consider 
students’ online assessments as part of internal 
assessment. As drafted in the TEL policy, 
academic administrators should encourage 
teachers to use the LMS for internal assessment, 
and to make students’ assessment and 
achievement records available through the LMS 
in order to improve students’ participation. 
The policy should also decide on the extent of 
student engagement in the online portion of the 
course, seat-time reduction, and the proportion 

of classroom time that can be replaced by online 
activities (Owston, 2018). Thus, developing its 
TEL policy should be a priority at RGUKT.

Technology

While the university provides laptops to 
all students, non-working laptops, a lack of 
smartphones, insufficient Internet connectivity 
and bandwidth, LMS access issues and slow 
technical support are barriers to effectively 
implementing BL. A technical support system 
with dedicated staff is needed to provide 
timely support for solving and troubleshooting 
hardware, software and operating system 
problems and and to address technology 
limitations as well as access and connectivity 
issues in the shortest possible time.
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Capacity

COL’s support of RGUKT helped provide 
training to faculty on BL design and delivery. 
However, TEL teachers felt there should be a 
local team to provide ongoing training and 
timely technical support. 

One of the prime challenges that institutions 
face is building staff capacity to integrate 
technology, manage and facilitate their online 
courses and interactions, and play multiple 
roles as learning designers, content and 
process facilitators, technologists, managers, 
mentors, motivators, co-learners, assessors and 
researchers (Mallinson & Krull, 2013; Wilson 
& Stacey, 2004). The study recommends that 
RGUKT create an in-house team with adequate 
staff to motivate teachers and students and to 
provide continuous professional training to 
help faculty with using appropriate pedagogical 
approaches to online and blended learning. 
Peer support and increased self-efficacy as 
online educators influences teachers’ perceived 
teaching presence and ability to engage students 
in active, interactive and collaborative learning 
(Gurley, 2018). Training students in digital 
literacy and BL transition is equally important. 
RGUKT in-house systems should create a 
professional development culture and build 
a community of practice to: deepen teachers’ 
understanding of the intricacies of the BL 
environment; share ideas, issues, lessons learned 
and promising BL practices; and provide ample 
opportunities for teaching staff to engage in 
reflective dialogue about their current practices 
(Lim & Wang, 2016; Wenger, 2000).  

In the absence of institutional professional 
training and development systems, teachers may 
be encouraged to participate in external and 
online training programmes or MOOCs on TEL, 
blended and online pedagogy, online facilitation, 
e-Assessment, etc. to develop skills as eLearning 
designers, content and process facilitators, 

educational technologists, mentors, motivators, 
assessors and researchers.

Institutional support is necessary to recognise 
the increased workload and time commitment 
required, and to address the challenges 
that faculty face in redesigning/rethinking 
courses, handling communications, developing 
partnerships, managing time, dealing with 
technology, applying pedagogies that support 
a variety of technologies and receiving peer 
support and mentoring (Baran & Correia, 2014; 
Gurley, 2018; Lane, 2013).   

In addition to the teachers, the study 
strongly recommends building TEL 
capacity among the RGUKT staff at 
all levels because: (i) middle-level 
managers need to understand the 
implications for the curriculum and 
resources at a departmental or faculty 
level, (ii) senior managers need to 
appreciate the implications of TEL 
policies and strategies for students, 
staff and resources and (iii) academic support 
staff need to understand their role in helping 
and advising teachers and students to realise the 
benefits of TEL (Kirkwood & Price, 2016).

To progress from the early implementation 
stage to the mature implementation stage, 
RGUKT needs to adopt a comprehensive and 
integrated quality framework, such as the 
E-quality Framework (Masoumi & Lindström, 
2012). Such quality evaluation frameworks help 
with assessing institutional, technological, 
instructional design, pedagogical, student 
support, faculty support and evaluation 
preparedness, all of which are required to 
enhance the quality of blended learning in a 
university (Cleveland-Innes & Wilton, 2018; 
Masoumi & Lindstrom, 2012). 

In addition to 
the teachers, the 
study strongly 
recommends 
building TEL 
capacity among 
the RGUKT staff at 
all levels.
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Annex 1: TEL Courses and Number of Students 
Enrolled

S. No. Campus Blended course title Department
# Students 
enrolled

1 Idupulapaya Chemistry (P1S2) Chemistry 126

2 Nuzvid Chemistry (P2S2) Chemical Engineering 69

3 Nuzvid
Computational Fluid 
Dynamics

Mechanical Engineering 19

4 Nuzvid
Computer Organisation & 
Architecture

Computer Science 109

5 Nuzvid Data Mining Computer Science 183

6 Idupulapaya
Design of Machine 
Elements II

Mechanical Engineering 108

7 Nuzvid
Engineering Mathematics 
1

Sciences 65

8 Idupulapaya English (P2S2) Humanities 142

9 Nuzvid
English Language Lab 
(E1)

Humanities 148

10 Nuzvid
English Language Lab 
(E2)

Humanities 68

11 Nuzvid
Environmental 
Engineering

Civil Engineering 119

12 Idupulapaya Foundation Engineering Civil Engineering 124

13 Nuzvid
Heat Transfer Chemical 
Engineering

Chemical Engineering 75

14 Idupulapaya
Heat Transfer Mechanical 
Engineering

Mechanical Engineering 98

15 Nuzvid
Introduction to Artificial 
Intelligence

Computer Science 162

16 Idupulapaya
Mass Transfer 
Operations-II

Chemical Engineering 55

17 Nuzvid
Natural Language 
Processing

Computer Science 152

18 Nuzvid Python Language Computer Science 109

19 Nuzvid Signals and Systems
Electronics and 
Communications 
Engineering

104

20 Nuzvid Telugu (P1S2) Humanities 189

21 Nuzvid Telugu (P2S2) Humanities 248
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Annex 2: Blended Course Design Template 

Course Title: _____________________________________________________________________________

Programme:  _____________________________________________________________________________

Institution/Campus:  _____________________________________________________________________

Course Facilitator: ________________________________________________________________________

Course Description: ______________________________________________________________________  

Learning Objectives:  _____________________________________________________________________

Course 
Structure

Module-
wise/Week-

wise

Learning 
Outcomes

Assessments 
– F2F/Moodle-

enabled

Learning 
Activities 

– F2F/
Moodle-
enabled

Learning Content – F2F/
Moodle-enabled  

Facilitating 
Online

Self-
created/

Web 
resources

Supportive 
OER with 

TASL 
Attribution

Module 1/
Week 1/ 
Unit 1 

LO 1

LO 2

LO 3

LO 4

FA 1 (LO 1)

FA 2 (LO 2 & 3)

FA3 (LO 4)

Module 2/
Week 2/ 
Unit 2

Module 3/
Week 3/ 
Unit 3

Module 4/
Week 4/ 
Unit 4

Module 5/
Week 5/ 
Unit 5
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NOTES:

*  Learning outcomes – Statements that specify 
what learners will be able to do as a result of 
their learning

*  Assessments – Formative Assessment (FA), 
Summative Assessment (SA), Peer Assessment 
or Self-Assessment & tools (MCQ, essay-type 
questions, project work, etc.)

*  Learning activities – Active learning, 
collaborative learning, constructive learning, 
social learning

*  Learning content – print – textbooks, 
downloadable PDF/PPT/Word documents, 
Multimedia – Lecture videos, animations, 
images, YouTube/Vimeo/Khan Academy 
videos, OER etc.

*  Facilitating online

1. Create a course introductory video (about 
this course, learning outcomes, course 
outline, learning activities and assessments, 
grading policy, expected participation) and 
unit introductory videos, if required.

2. Share course handout/session plan/
academic plan.

3. Send introductory email to students 
one week prior to course start date with 
pre-course preparatory activities.

4. Share your contact details and time, 
channels of communication and turnaround 
time for grading assignments and 
responding to students’ queries. 

5. Provide contact details of technical support 
staff for troubleshooting login issues.

6. Create FAQ on how to: access and navigate 
the course site, learning resources; submit 
learning activities and assessments. 

7. Send weekly e-mail communications to 
students for wrapping up a unit/topic and 
introducing the next unit/topic.

8. Engage learners in interaction with peers 
and faculty – synchronous or asynchronous. 

9. Provide learning support through 
discussion forums. Create forums for:

a. Introductions

b. Course announcements – to establish 
online course presence

c. Open forum for posting general 
queries and seeking learning support 
(encourage students to provide peer 
support)

d. Learning forums for posting learning 
reflections (encourage students to rate 
their peers’ reflections)

10. Engage learners in self-reflection, knowledge 
sharing and co-creation, recognising 
contributions by learners through badges.

11. Track student progress – course 
participation, activities and assessment task 
completion, and alert non-participants. 

12. Create rubrics for maintaining transparency 
in grading.

13. Provide timely and constructive feedback/
feed forward to improve learning.

14. Seek students’ feedback on course  
and self.
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Annex 3: Blended Learning Student Survey 
Questionnaire

Demographic Data

1. Name 

2. Age 

3. Gender 

Blended Learning Course Information

4. Online course title (dropdown list)

5. Programme of study (dropdown list)

6. Year & semester of study (dropdown list)

7. Campus (dropdown list) 

8. Name of blended learning course faculty (dropdown list)

Digital Literacy and Access to Technology (3 questions)

Excellent
Very 
good

Good Fair Poor

9. My digital literacy (use of MS Office, browse 
the Web and navigate through the RGUKT 
Learning Management System (LMS) skills are 

10. My access to and use of digital tools (Laptop, 
Smartphone) are

11. My ability to access and use RGUKT’s Moodle 
Learning Management System was

Student Evaluation of Quality of Blended Course Teaching (14 questions)

Excellent
Very 
good

Good Fair Poor

Description of course objectives, learning 
activities and assignments in the online course 
was

Communication of ideas and information in the 
course was



Expression of expectations for performance (e.g. 
online forums, assignments and quizzes) in the 
course was

The instructor’s overall organisation of the 
course was

Continuity between face-to-face class and online 
learning was

The pace of the course was

The faculty’s interest in your learning was

The faculty’s assessment of your course progress 
and sending timely alerts were

The faculty’s feedback on your performance in 
assignments and quizzes and participation in 
the forums was

Online learning resources made available within 
learning management system (Word, PPT, Web 
resources, images and videos) were

Faculty availability to assist students in class or 
online was

Stimulation of interest by faculty in the course 
was

The faculty provided orientation on use of 
the online resources, activities and learning 
management system

Overall the course experience was

Overall Blended Learning Satisfaction (8 questions)

Strongly 
agree

Agree

Neither 
agree 
nor 

disagree

Disagree
Strongly 
disagree

Where it was used, information 
technology helped me to learn.

Multimedia resources on learning 
management system (LMS) enriched 
my learning experience.



IMPACT OF TECHNOLOGY-ENABLED LEARNING IMPLEMENTATION AT RAJIV GANDHI UNIVERSITY OF KNOWLEDGE TECHNOLOGIES 66

Communicating online with students 
and faculty improved my learning.

Blended learning improved my time 
management skills.

Blended learning improved my digital 
literacy.

Blended learning improved my 
performance in mid-semester and  
end-semester exams.

Blended learning enabled me to learn 
at any time, any pace, from anywhere, 
using any device.

Use of Moodle mobile app for 
viewing/reading learning resources; 
interacting with faculty and peers in 
forums; and submitting assignments 
and quizzes was satisfactory.
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Q
Annex 4: Faculty Interview Questions

1. What was the motivation for your 
participation in the TEL project initiative? 

2. What was your experience in using the 
blended learning design document? 

3. How did the course introduction video 
help students?

4. Content and OER 

a. How was your multimedia content 
sharing experience? 

b. How did your students use or enjoy 
your multimedia learning resources? 

c. What kind of flexibility/academic 
freedom did you have in sharing the 
learning resources?

d. How did OER enhance your teaching 
experience? 

e. How did OER enhance your students’ 
learning experience? 

5. Learner support

a. How did you orient students on blended 
learning and Moodle-enabled course?  

b. How did you motivate your students? 

c. Have you identified TEL student 
ambassadors? What kind of support 
they provided to students? 

6. Student engagement 

a. Which Moodle modules helped you 
engaging students in interactions? 

b. Which Moodle modules would you like 
to use in your future blended course? 

d. Did you thoughtfully integrate Moodle-
enabled learning with your classroom 
teaching?  

e. Did you daily allocate 10 minutes (5+5) 
for providing instructions on linking 
pre-classroom, in-class and post- 
classroom activities?

7. Challenges 

a. Teacher: What were the challenges you 
faced during the course development 
and delivery? How did you overcome 
the challenges? 

b. Students: What were the challenges 
your students faced for accessing and 
participating in the BL courses? How 
did they overcome the challenges? 

8. How did blended teaching transform your 
role and your teaching strategies? 

9. How did you enhance students learning 
experience through the blended course?

10. How effectively did you use Moodle reports 
functionality?

11. How do you compare and contrast Blended 
teaching with traditional teaching?

12. How did you maintain your online presence 
throughout the course?

13. How did the facilitator’s training, support 
and mentoring help in BL designing, course 
development and delivery?

14. Institutional support

a. How was the support from your 
institution?

b. How did your Dean-Academics / HoD 
show interest / involve in reviewing 
the TEL courses progress and students’ 
participation?

c. What additional support do you expect 
from your institution?

15. What are your future TEL plans?

16. Your suggestions on improving blended 
learning effectiveness and mainstreaming 
blended learning at RGUKT.
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Annex 5: Self-reflection Journaling Template

Note: The reflective essay should be about 1,000 words.

Name of the Teacher: ______________________________________________________________________

Course Title: _____________________________________________________________________________

Program/Level: __________________________________________________________________________

Step 1: Describe  
(Descriptor sets – BL Design,  
BL Delivery)

Describe your experience of designing and 
delivering blended learning objectively. Answer 
the following prompts to describe the activities:

• What did you do?

• Why did you do it? (Perceived advantage of 
the design planned.)

• What happened as a result of the design? 

• How the course progressed?

• What were the unique features of the course 
that you introduced?

Step 2: Examine  
(Descriptor sets – BL teaching 
experience)

Question your experiences of teaching a blended 
course. Use the following prompt to write your 
response:

• What are the new things that happened in 
this course that you had not experienced 
before?

• Why do you think that these are special and 
important for student learning?

• How did your students react to the blended 
course?

• What are the things that you could have 
done better? (Improvements to be made.)

• Did the course go off as planned?

• What were the challenges encountered 
during the course, and how you approached 
to solve these?

Step 3: Learning  
(BL Reflection)

Use your responses to the prompts above in both 
the “Describe” and “Examine” sections of this 
reflection template to create a thoughtful essay 
wherein you articulate what you have learned 
from the experience. Each of the following 
questions should be addressed in your essay:

• What did you learn from this experience?

• How did you learn it?

• Why does it matter to you as a teacher?

• How does this experience relate to the 
institutional mission and vision?

• What might/should further be done in the 
light of your experiences?
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