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Abstract
Drawing on data from five large enrollment introductory courses in a public university, we
compare students’ perceptions of blended learning on design, interaction, learning, and
satisfaction in four different blended models. The models, which were the result of a course
redesign initiative, had different combinations of face-to-face lectures, online sessions, and small
group tutorial classes. Our findings suggest that students perceive courses with fully online
lectures and in-class tutorials most positively on design and overall satisfaction, while those in
courses with in-class lectures and in-class tutorials, supplemented by online discussions, feel
most positively about interaction. Students perceived the former courses more favourably on
learning than the latter, however the differences were not statistically significant. The least
preferred model overall was the one that had in-class lectures and tutorials that alternated weekly
between in-class and online sessions.

Blended Learning in Large Enrollment Courses: Student Perceptions across
Four Different Instructional Models
1. Introduction
At a time when public postsecondary institutions in most countries are facing funding cutbacks
and rising class sizes, there is a need to rethink the design of large enrollment lecture courses
(Bates, 2015). The redesign of courses using blended learning is an option that offers the
possibilities of increased student satisfaction, improved learning and retention, and better
utilization of classroom space, while maintaining student face-to-face contact with peers and the
instructor (Dziuban, Hartman, Juge, Moskal, & Sorg, 2006). Twigg (2000) recommended that for
institutions to realize the greatest impact from their investment, they should focus course
redesign efforts on large enrollment introductory courses that most students take. By doing so a
redesign initiative will impact the greatest number of students. This study is situated at a public
university whose school of fine arts heeded Twigg’s advice and redesigned five large enrollment
introductory academic courses. The faculty decided to redesign the courses using four different
blended learning models that had different combinations of face-to-face lectures, online sessions,
and small group tutorial classes. Previously, all courses contained all components fully face-toface. Our research goal was to compare students’ perceptions of their experiences in the courses
across the four models, and to assess the strengths and limitations of the models for large
enrollment introductory courses from their perspective.
Blended learning, in this study, is broadly conceived as the thoughtful and
complementary integration of face-to-face and online technologies (Garrison & Vaughan, 2008).
This definition is pedagogically helpful as it does not restrict blended learning to be a specific
portion of time spent online as does the widely-cited Allen, Seaman, & Garrett (2007) definition.

Although student perceptions of blended learning is a well-researched topic (Drysdale, Graham,
Spring, & Halverson, 2013), no research has been published comparing student perceptions
across various blended models within the same academic discipline. Researchers to date have
focused on: (a) comparing student perceptions of blended learning to those of traditional lectures
or to fully online courses (e.g., Larson & Sung, 2009); (b) exploring perceptions of blended
courses across a wide variety of disciplines and academic levels (e.g., Dziuban et al., 2006); (c)
studying the relationship of perceptions to achievement (e.g., López-Pérez, Pérez-López, &
Rodríguez-Ariza, 2011); or (d) investigating perceptions of proportion of time spent online in a
blended course (e.g., Owston & York, 2018). This study responds to calls for deeper and more
nuanced research about the design characteristics of blended learning that promote student
success, rather than research that compares blended learning to other modes of instruction
(Bernard, Borokhovski, Schmid, Tamin, & Abrami, 2014; Zhao, Lei, Yan, Lai, & Tan, 2005).
Our investigation of student perceptions in large enrollment courses is also of
significance because of the unique pedagogical challenges these courses pose. There is no agreed
upon quantitative definition in the literature of what constitutes a large enrollment class, as
largeness depends much upon the academic nature and goals of the course. For example, a fine
arts studio course would be considered large with 30 students, whereas an introductory
psychology course with that many students would be judged as small. We concur with Maringe
and Sing’s (2014) definition of largeness as “any class where the numbers of students pose both
perceived and real challenges in the delivery of quality and equal learning opportunities to all
students in that classroom” (p. 763). Not surprisingly, as class sizes increase there tends to be a
reduction in the amount and intensity of interactions among students and students with the
instructor. This in turn can lead to passivity and anonymity, decreasing engagement with course

content, higher levels of absenteeism and dwindling attendance especially toward the end of
semester, noise and distraction as students arrive late and leave early from class, more off-task
behavior, and overall low student satisfaction (Mulryan-Kyne, 2010). Despite these seemingly
insurmountable difficulties, lectures still have a valuable role to play in higher education and
should not be disparaged as some critics have done (e.g., Laurillard, 2002). French and Kennedy
(2017) argue that lectures can provide an overarching view of and bring structure to a subject;
allow the lecturer the opportunity to build a complex argument over time and model how an
expert approaches a topic; motivate, stimulate, and challenge students; promote listening and
note-taking skills; be cost-effective and efficient for teaching at scale; and develop a shared
communal sense of understanding. They see integration of interactive learning opportunities,
such as tutorial classes or online activities, either in lieu of some of or in addition to the lecture
time, as a way to mitigate many of the shortcomings of the lecture. Therefore, the study of
various combinations of face-to-face and online lectures and tutorials can contribute to our
understanding of the role blended learning can play in redesigning traditional large enrollment
courses.
2. Theoretical Framework
We chose to study four key dimensions of student perceptions of blended learning that
are fundamental to the development of blended courses: design, interaction, learning, and student
satisfaction of blended learning in higher education. Thus, our research is framed by the
literature on student perceptions of these four factors which are next discussed.
2.1 Design of Blended Courses
Blended course designers are typically faced with three unique instructional dilemmas:
(a) what learning activities are suitable for online and face-to-face components; (b) what is the

relationship between the face-to-face and online components; and (c) how course time is
distributed between online and face-to-face components of the course (McGee & Reis, 2012).
Beyond these, all other instructional decisions for designing blended courses are essentially the
same as those necessary for designing effective fully face-to-face or fully online courses.
Current research suggests that the nature of the learning activities is more important to
students than their delivery mode (Banerjee, 2011; Manwaring, Larsen, Graham, Henrie, &
Halverson, 2017). A growing body of literature shows that students tend to prefer activities that
offer choices and promote social interaction. Students also appear to value online lectures,
problem-solving exercises, the use of various tools, and online discussions (Bueno-Alastuey &
Lopez-Perez, 2014; Hung & Chou, 2015; Wai & Seng, 2015). On the other hand, students feel
less engaged when they have trouble downloading lectures, use intricate tools that restrict their
online participation, or the instructor’s presence is not established or lacking (Wai & Seng,
2015).
Once the learning activity is designed (or selected) in alignment with the learning
objectives of the course, the designer determines which mode of delivery fits best to support
student learning (Garrison & Vaughan, 2008; McGee & Reis, 2012; Stein & Graham, 2014).
When the both modes of delivery are integrated purposefully, students tend to perceive value in
the blended course and recognize the advantages of both face-to-face and online activities
(Gerbic, 2010). For example, Gerbic noted that online asynchronous discussions allowed more
time for thoughtful and higher-quality dialogue and enable them to influence the direction of the
conversation. At the same time, students endorsed the opportunity to connect with their peers in
the classroom environment. On the other hand, when the relationship between the two modes
was weak, students reported that online discussions became isolated and irrelevant to their

learning. The recent study by Herbert, Velan, Pryor, and Kumar (2017) demonstrated that
students were highly satisfied with their blended learning experience when an interactive face-toface sessions were complemented with synchronous video sessions. Students also reported in this
study that they perceived online activities were meaningful and engaging.
Little research has been done on the proportion of time to be allocated to each mode and
its benefits. A few studies (Asarta and Schmidt, 2015; Farley, Jain, & Thomson, 2011) reported
that students opt to attend about half of the face-to-face classes, when they are given the choice
of attending lectures or accessing lecture recordings online. More recently, Owston and York
(2018) found a small but significantly more positive perceptions of student experiences in the
courses with 36% to 50% time spent online over those with lower proportions online.
2.2 Interaction in Blended Courses
A growing body of literature shows that increased interaction has become a critical
success factor in blended courses. Moore (1989) classified learner interaction into three
categories: student-to-student (S-S), student to teacher (S-T), and student to content (S-C). Since
then researchers have sought to explore the effectiveness of these three types of interaction, and
found that interaction is contextually grounded in such factors as field of study, course
organization, student experience, course interaction expectations, and level of instructor’s
facilitation (Castaño-Muñoz, Duart, & Sancho-Vinuesa, 2014; Means, Toyama, Murphy, & Baki,
2013).
In a meta-analysis of 74 individual studies, Bernard et al. (2009) found that all three types
of interaction had a significant impact on academic achievement with an overall weighted
average effect size of 0.38. Both S-C and S-S interactions were equally strong compared to S-T
interaction suggesting that the latter interaction was “less effective, more difficult to implement

consistently, or [they] provided less added value than either S-S or S-C” (p. 1259). Later work by
Castaño-Muñoz et al. (2014) found that the purposeful integration of online discussions and
collaborative project work tend to increase significantly both S-S and S-T interactions. Similarly,
Kurucay and Inan (2017) found that students engaged in group projects scored significantly
higher on graded assignments than students who interacted with the learning material
independently.
Other research explored interaction in relation to students’ perceived learning and
satisfaction. While several researchers (Kuo, Walker, Schroder, & Belland, 2014; Kurucay &
Inan, 2017; Sher, 2009) found that both S-S and S-T interactions were significantly related to
perceived learning and satisfaction, Chang and Smith (2008) found that all three types of
interactions were significant predictors of satisfaction. The variations in the outcomes of these
studies may be caused by subject matter, instructional design decisions, and the level of
facilitation required for both online and face-to-face learning contexts (Dennen, 2005; McGee &
Reis, 2012).
As blended pedagogy matures as a field, Gerbic (2010) expanded upon the concept of
interaction to develop a framework that builds upon the strengths of both face-to-face and online
interactions: (a) presence or absence of visual and aural cues, (b) synchronous and asynchronous
timing, and (c) speech- and text-based communication. For example, in-class time may be used
to introduce students to online activities to ensure they fully grasp the instructional directions
they need to follow. Further, the instructor can prioritize the role of face-to-face small groups to
build their confidence and establish social presence, resulting in increased interaction during
online activities. On the other hand, online time can be utilized to prepare students for more
effective discussions in the classroom. This approach to interaction seemed to be a balance

between social activity and instructor’s presence and scaffolding in both online and face-to-face
environments (Garrison, Anderson, & Archer, 2001; Palinscar, 1998).
2.3 Learning in Blended Courses
Undergraduate students tend to perceive that they learn better in blended courses than in
face-to-face courses across a variety of undergraduate subject areas and class sizes (Castle &
McGuire, 2010; Herbert et al., 2017; Melton, Bland, & Chopak-Foss, 2009; Owston, York, &
Murtha, 2013). After analyzing 4,038 student self-assessments of learning, Castle and McGuire
found that undergraduate students preferred onsite courses that had online components i.e.,
blended courses. Melton et al. reported that students in general health courses scored
significantly higher on a learning self-assessment scale than those in traditional courses (N =
177). Two of the above cited studies also specifically mentioned large enrollment classes. A large
enrollment (N = 264) pathology course studied by Herbert et al. required students to spend 50%
of course time working on online modules. Students strongly agreed on an end of course survey
that the modules promoted deeper understanding, made learning more efficient, motivated them
to learn about the topic, and individualized their learning. Owston et al. found that students in 20
different undergraduate courses in a wide range of subjects preferred learning in the blended
mode over other traditional courses they had taken. Several of the courses in this study had over
300 students enrolled.
Students’ beliefs about learning are supported by six independent meta-analyses that have
yielded a median effect size of 0.37 favouring blended learning (Bernard, Borokhovski, Schmid,
Tamim, & Abrami, 2014; Çirak Kurt, Yildirim, & Cücük 2018; Means et al., 2013; Spanjers,
Könings, Leppink, Verstegen, de Jong, Jeroen Katarzyna, & Merriënboer (2015); Vo, Zhu, &
Diep, 2017; Zhao et al., 2005). These studies, summarized in Table 1, include 583 individual

effect sizes, and indicate a range from a small to large effects according to Cohen’s (1988)
criterion.

Insert Table 1 about here

Three moderating variables emerged from the above studies that are of interest to the
present study. Vo et al. (2017) found a larger effect size for STEM courses (g+ = .496) compared
to non-STEM courses (g+ = .210), which suggests that STEM disciplines may be more amenable
to blended learning. Spanjers et al. (2015) reported that objective end-of-course assessment
measures yielded a larger effect size (g+ = .34) than subjective measures (g+ = .27). Lastly,
proportion of time spent online appears to be related to achievement. Zhao et al. (2005) found
that students in courses with 60% to 80% of time spent online achieved higher than those who
spent more time online. Both Bernard et al. (2014) and Means et al. (2013) included this variable
in their analyses but did not find it to be a statistically significant factor, although they reported
that a larger proportion of time spent online in blended courses approached significance. More
recently, Owston and York (2018) found that students performed better in blended courses when
36% to 50% of time was spent online versus lower proportions of online time.
In addition to the meta-analytic studies, large scale longitudinal research has found higher
success and lower withdrawal rates for blended learning than face-to-face or fully online courses
(Moskal, Dziuban, & Hartman, 2013). This research was conducted over a span of 16 years and
involved over one million students at the University of Central Florida enrolled in many different
academic programs across the campus.

2.4 Student Satisfaction in Blended Courses
Research indicates that students generally prefer blended over face-to-face and fully
online courses. A recent EDUCAUSE Center for Applied Research survey of undergraduate
students indicated that almost three-quarters of students prefer a mix of online and face-to-face
components, while the remainder are about equally split between preferring face-to-face and
fully online courses (Brooks, 2016). This trend has remained consistent over the four years that
the U.S. national survey has been conducted. Other studies found similar results where over 70%
of students were satisfied with their blended courses (Dziuban et al., 2006; Owston, Garrison, &
Cook, 2006). They noted flexibility, convenience, reduced travel time, face-to-face interaction as
one of the most appealing features that met their educational needs.
In their meta-analysis of 30 studies, Spanjers et al. (2015) found that students slightly
favored blended formats with a small average effect size (g+ =.11, p<.05). The body of evidence
suggests that students often rank the blended delivery of the course significantly higher over its
face-to-face or web-enhanced counterpart on satisfaction, teaching effectiveness, and their
overall course expectations (Forte & Root, 2011; Kumrow, 2007; Vernadakis, Giannousi,
Tsitskari, Antoniou, and Kioumourtzoglou, 2012). Lim, Morris, and Kupritz (2007) found that
students were more clear on the method of learning in the blended course as it allows for
opportunities to seek clarification about course requirements. Though some studies (e.g., Larson
and Sung, 2009) were inconclusive whether the course delivery methods influence student
satisfaction.
More recently, researchers have examined whether there is a relationship between
satisfaction and other measures of learning, such as performance and attitude. They found that
high achievers tend to view blended learning more positively than low achievers (Owston, York,

& Murtha, 2013); and upper-year students, compared to first-year students, appear to be more
engaged in blended courses (Madriz & Nocente, 2016). At the same time, undergraduate
students, on the whole, favor blended learning more than graduate students (Castle & McGuire,
2010). Other research suggests that positive satisfaction with blended learning is more likely to
nurture a positive attitude towards learning (López-Pérez et al., 2011).
3. Research Questions
The goal of this study was to investigate, from the perspective of students, four different
blended learning instructional models in large enrollment undergraduate classes that had
different combinations of face-to-face lectures, online sessions, and small group tutorial classes.
Four key factors were chosen to compare the models: design, interaction, learning, and student
satisfaction. From the above overview of research on these factors several trends are evident.
Designers face challenges of how to divide course components between online and face-to-face,
how online and face-to-face activities can be integrated, and what proportion of time of a course
should be spent online. Decisions about these factors appear to be mediated by intended course
learning outcomes and course content area. Research recognizes the need for student-student,
student-instructor, and student-content interactions to be present in a blended course, although
there is no consensus on their relative importance. There is consensus that students tend to learn
modestly better in blended courses compared to traditional lectures; however, students in STEM
fields appear to perform better than those in non-STEM fields, and there may be a need to have a
substantial portion of time spent online for the benefits to accrue. Lastly, students in blended
courses appear on average to be more satisfied overall, nevertheless high performing students
and undergraduate students tend to show higher satisfaction.
Our specific research questions were:

(1) How do student perceptions of four blended models, which have different
combinations of face-to-face lectures, online sessions, and small group tutorial classes, compare
on design, interaction, learning, and overall satisfaction?
(2) What are the strengths and limitations of the four models for large enrollment blended
introductory courses?
4. Method
4.1 Setting
The study took place over a three-year period at a large public comprehensive university
located in a major urban city in Canada. The student body is very culturally and racially diverse,
and a significant number of students are first generation in their family to attend university. The
vast majority of students commute to campus, and approximately half of them work part time
during the academic year. Undergraduate humanities and social sciences programs enroll the
majority of the university’s students.
The university’s school of fine arts embarked on a redesign initiative for five of its large
(~300 enrollment) freshman introductory academic courses for non-majors: art, dance, film,
music, and theatre. Art and dance were offered twice over the three-year period of study, while
theatre, music, and dance were offered three times. Fine arts students were required to take any
two of the five courses that were not in their major area of study. Before the redesign courses
were offered with a two-hour lecture and a one-hour tutorial class weekly for one semester. Four
different blended models were used in the redesigned courses: Blend CLTW had the normal inclass lectures and tutorials but the course was enhanced by online discussions; Blend CLOT had
in-class lectures with online tutorial classes; Blend OLCT had asynchronous online lectures with

in-class tutorials; and Blend CLHT had in-class lectures and hybrid online/in-class tutorials. A
more detailed overview of the blends is given in Table 2.
In-class lectures were given in a large hall that accommodated all students. The instructor
who taught online, although an experienced lecturer, had little experience with teaching in this
medium, but had participated in several faculty workshops on the topic. Face-to-face tutorial
classes had 25 to 30 students in smaller classrooms. All tutorial classes were led by teaching
assistants (TAs), all of whom were graduate students with little or no previous teaching
experience.
The focus of the five courses was on different urban fine art practices: visual arts, film,
theatre, dance, and music. Student assignments involved a mixture of research and writing
assignments, as well as creative and analytical work. At the weekly class meetings, the instructor
would support lectures with audio-visual presentations, including film screenings as well as
discussions with invited guests. TAs would help students further explore the course material via
online or face-to-face discussions, readings, film analyses and reviews, and various assignments.
Out-of-class experiential learning activities were essential to all these courses and were part of
course grade assessment. For instance, the experiential activities included: (a) visiting art events,
institutions, and architecture in the city; (b) watching assigned films online at students’ own
convenience; or (c) attendance at theatrical performances.
The course instructors clearly stated the expectations with regards to attendance of faceto-face sessions and participation in the online activities. For instance, in one of the courses, the
course syllabus stated that “being part of an intellectual community requires that you attend both
lectures and tutorials regularly (whether online or in person), read required readings in advance
and with care, and involve yourself in discussions in ways that will help you and other students

to learn.” All online components made use of the Moodle course management system. In
addition a few courses also used quizzes, Twitter, and other technologies to promote student
engagement with the content.
4.2 Instruments
Students were given a questionnaire based on Owston et al. (2013) that contained 20
Likert scale questions relating to four factors about their experience in their course: Design (Q1
to Q5), Interaction (Q6 to Q11), Learning (Q12 to Q16), and Satisfaction (Q17 to Q20).
Participants responded on a 5-point scale (1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 =
Agree, 5 = Strongly Agree) to statements about the four factors relative to other traditional
lecture courses they had taken. Cronbach’s alpha for the scales were 0.8, 0.9, 0.7, and 0.7 for
Design, Interaction, Learning, and Satisfaction respectively, which are generally considered as
acceptable levels (Tavakol & Dennick, 2011).
The study was approved by the university’s research ethics board and students voluntarily
consented to participate. Administration of the questionnaire occurred in class toward the end of
the semester, and all students in attendance at that time agreed to participate. A total of 2081
valid responses were obtained which represented a 54% response rate. The number of responses
for each blend was: CLTW = 261, CLOT = 691, OLCT = 969, and CLHT = 160.
4.3 Data Analysis
For each of the four scales – Design, Interaction, Learning, and Satisfaction – a
multivariate analyses of variance (MANOVA) was carried out, with scale questions as dependent
variables and Blend as the between subjects factor. If significant differences between Blend were
found, follow-up analyses of variance (ANOVAs) and post-hoc analyses were conducted to
determine where the differences occurred. Prior to undertaking the analyses, tests were

undertaken to determine whether statistical assumptions were violated. All data were analyzed
using the IBM Statistical Package for Social Sciences (SPSS) version 24.
4.4 Study Limitations
Several limitations to this study are evident which may affect interpretation of the results.
Courses were taught by different instructors and each tutorial class had different TAs. Our
comparisons of the blend learning models do not take these variables into consideration. Even
though the five courses we investigated were organized around a common theme of art in the
city, the academic content was different for each course. Lastly, available resources did not
permit us to observe during lectures or study online interactions, so we are not able assess how
effectively interactions were facilitated.
5. Results
Tables 2 through 5 show the mean differences, standard errors, significance of the
differences, and the 95% confidence intervals of each of four scales. The MANOVA tests
indicated significant differences for Blend for each scale: Design, Pillai’s Trace V = .040, F(15,
4959) = 4.42, p < .001, partial eta squared ƞ2 = .013; Interaction, V = .070, F(18, 5889) = 7.84, p
< .001, ƞ2 = .023; Learning, V = .045, F(15, 4890) = 4.92, p < .001, ƞ2 = .015; and Satisfaction,
V = .104, F(12, 6024) = 8.11, p < .001, ƞ2 = .035.
Since all MANOVAs were significant, follow-up ANOVAs were conducted for each scale
question. For Design, significant differences for Blend were found for all five questions (Q1 to
Q5) p < .05, and partial eta squared, ƞ2, ranged from .015 to .017; for Interaction significant
differences for Blend were found for all six questions (Q6 to Q11) p < .001 and ƞ2 ranged
from .019 to .027; for Learning significant differences for Blend were found for three of the five
questions (Q12 to Q16) p < .016 and ƞ2 ranged from .005 to .016; and for Satisfaction significant

differences for Blend were found for all four questions (Q17 to Q20) p < .015 and ƞ2 ranged
from .005 to .077. Thus out of the 20 questions, Blend was not significant for only two Learning
variables: Q12 (I was more engaged in the course), and Q15 (Course helped me develop better
communication skills). According to Richardson (2011), partial eta squared values of .01, .06,
and .14 represent small, medium, and large effects respectively, hence effect sizes ranged from
very small to medium.
5.1 Research Question 1
To address the first research question, post hoc analyses were done for the significant
variables using the Games-Howell test, as the assumption of homogeneity of variance could not
be assumed. Results of these analyses are given in Tables 3 to 6 for the Design, Interaction,
Learning, and Satisfaction questions respectively, which are summarized next.
Design questions. Post hoc analyses of the Design questions given in Table 3 indicate
that 14 significant differences were found. Students in Blend OLCT rated all five questions
significantly higher than Blend CLHT, and more favourably than Blend CLOT on four out of
five questions: Q1 (online and face-to-face course components enhanced each other), Q2 (find
information easily on Moodle), Q3 (online resources useful), and Q4 (clear course expectations).
Other significant differences found were: Blend CLTW higher than Blend CLOT on Q1 and
higher than Blend CLHT on Q2, Q4, and Q5 (reliable online technology); and Blend CLOT
higher than Blend CLHT on Q5. Thus, overall Blend OLCT was rated the highest by students on
Design questions followed by Blend CLTW, while Blend CLHT was the lowest. Moreover,
Blend OLCT was rated significantly higher than the other blends on Q1, which concerns the
important design feature of blending of the online and face-to-face components.

Interaction questions. For Interaction, 22 significant differences were found as shown in
Table 4. Thirteen of these significant differences were due to Blend CLTW students rating
Interaction questions more positively than the other blends. On three of those questions – Q7
(amount of interactions with other students, Q8 (quality of interactions with other students), and
Q9 (I felt connected to other students) – Blend CLTW was significantly higher than all of the
other blends. Blend OLCT students rated six questions significantly higher than Blend CLOT
and three questions higher than Blend CLHT. In no other blend did students rate Interaction
questions higher than Blends CLTW or OLCT.
Learning questions. The post hoc analysis given in Table 5 indicates that of the three
significant differences found, Blend OLCT students perceived Learning significantly higher than
Blend CLOT students on two questions – Q13 (increased interest in material) and Q14
(improved understanding) – and higher than Blend CLHT on Q14. Blend OLCT Students rated
all three Learning questions higher than Blend CLTW, however the differences were not
significant.
Satisfaction questions. Table 6 indicates that 12 significant differences were found for
Satisfaction. Blend OLCT was rated higher by students than the other three blends on Q17 (I was
satisfied) and on Q19 (allowed more flexibility); students also rated Blend OLCT higher than
Blend CLHT on Q18 (I would take another course). On Q19 (more flexibility in personal
schedule) and Q20 (reduced travel time to campus), Blend CLOT was higher than Blend CLTW,
and on Q20, Blend CLHT was higher than Blend CLTW. Hence, Blend OLCT was rated most
favourably overall by students on Satisfaction.

5.2 Research Question 2
Research question 2 was to assess the strengths and limitations of the four models. The
assessment was done qualitatively by synthesizing the above results. The data suggest that
students clearly preferred Blend OLCT on Design and Satisfaction compared to the other
models. With regard to Learning, students preferred Blend OLCT significantly more than Blends
CLOT and CLHT, but not significantly more than Blend CLTW. On Interaction Blend CLTW
was highest followed by Blend OLCT. Blend OLCT had online lectures and face-to-face
tutorials, while Blend CLTW had online discussions and web resources that supplemented the
normal in-class lectures and tutorials. Blend CLHT, with lectures and hybrid tutorials, appeared
to be the least desirable model according to students. Blend CLOT, which had in-class lectures
and online tutorials, and Blend CLTW were preferred approximately the same overall, although
Blend CLTW was significantly stronger on Interaction than the other models and Blend CLOT
was seen as more flexible and convenient than Blend CLTW likely because of its online tutorials.
6. Discussion and Conclusions
Traditionally, higher education institutions have integrated tutorial classes into large
enrollment lecture courses as a way to improve student learning of lecture content (Ramsden,
2003). As more institutions adopt blended learning for traditional lecture courses, the question
arises about how to redesign these courses using the blended model. Our research contributes to
the understanding of this issue from the perspective of student preferences. To date, the literature
has not addressed the question of what combinations of online and face-to-face lectures, online
sessions, and tutorials students prefer. We compared four different blended models in redesigned,
large enrollment fine arts courses that had previously used a traditional mix of weekly lectures

and tutorials. The comparison was made on four key factors – design, interaction, learning, and
satisfaction.
Our finding that courses with online lectures and in-class tutorials (Blend OLCT) were
rated significantly higher than the other three models on Design and Satisfaction, and higher than
two out of three other models on Learning was perhaps not too surprising. Blend OLCT was the
only one in this studied with fully online lectures. Given the large size of the courses in this
study, students normally sat passively in a tiered lecture hall listening to their instructor and
watching multimedia presentations on the screen at the front of the class. Placing essentially the
same content online, with instructor narration, as was done in this study would have allowed
students to more carefully study and review content, something that was not available to them in
the traditional version of the courses. At the same time, students had the opportunity to discuss
the content with and receive individual assistance from TAs during tutorial classes. Thus, Blend
OLCT became somewhat like a traditional course that includes lecture capture technology.
Research has shown that students highly value lecture capture courses, as they can review course
content multiple times and view classes that they missed, while at the same time, maintain
interaction with their instructor and peers (Karnad, 2013; Soong, Chan, Cheers, & Hu, 2006;
Traphagan, Kucsera, & Kishi, 2009).
That students in the traditional web-enhanced courses (Blend CLTW) rated interaction
significantly higher than Blend OLCT can be explained quite readily. We believe that this was
because students in Blend CLTW were able to interact with the TAs in the same way as the
Blend OLCT students, however they were also able to interact with the TAs online in the
supplementary discussions. In other words, Blend CLTW students simply had more opportunities
to interact with peers, the instructor, and TAs. Our research also bears out what others have found

about interaction: namely that students prefer to learn socially, and whether it is interaction with
peers or the instructor does not seem to matter as much as the fact that there are many occasions
to converse (Chang & Smith, 2008; Gerbic, 2010; Sher, 2009). The finding that Blend OLCT
was slightly higher than Blend CLTW on Learning, but not significantly so, may be because
students in Blend CLTW spent more time on task than the other blends, hence students might
have felt that they simply learned more. Means et al. (2013) speculated that time on task was one
of the reasons students tend to learn more in blended courses.
An interesting finding was that overall preferences for Blend CLTW, which had in-class
lectures and tutorials and Blend CLOT which had in-class lectures but online tutorials, were
about the same with only two exceptions. First, as noted above, Blend CLTW students rated
interaction higher than all other modes. Second, on two questions about freedom in their personal
schedules and reduced commute to campus, Blend CLOT students were higher than Blend
CLTW. This finding is consistent with one of the often-cited advantages of blended learning
about the convenience it provides students (Moskal et al., 2013). Other than these two
exceptions, what is evident is that students did not indicate a clear preference for either online or
face-to-face tutorial sessions.
Courses with lectures and hybrid tutorials (Blend CLHT) were the least preferred overall.
Students in this group did not rate any questions higher than students in other groups. This was
likely due to the blended nature of the tutorials. Students in Blend CLHT alternated between
meeting in person for tutorials one week, followed by online tutorials the other week. It seems as
though this course format did not provide meaningful flexibility and convenience to students, nor
did sufficient benefit accrue from half of their time being spent in either fully online tutorials or
fully face-to-face tutorials.

We conclude from this study that, relative to the other blending models, courses with
online lectures and in-class tutorials (Blend OLCT) were most preferred overall. This study was
focused on large enrollment courses, so the current findings suggest that institutions may be able
to free up large lecture halls for other purposes if they adopt this model. An implication for
further research is to assess whether students in this model are likely to achieve higher than other
blend designs. There is some promising evidence that they may. Blend OLCT had an equivalent
of two-thirds of the course online, one third face-to-face. Zhao et al. (2005) found that courses
with proportions of time online of this magnitude led to higher student achievement, however it
should be noted that their meta-analysis was undertaken when online technologies were not as
advanced as today. Moreover, Bernard et al. (2014) and Means et al. (2013) both speculated that
when greater than half of a blended course is online, performance will be higher than when
proportionally less time is spent online. Hence, we recommend that future research be conducted
to examine student achievement in blended courses where lectures are online and face-to-face
tutorial sessions are held.
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Table 1
Summary of Meta-analytic Studies of Blended Learning Achievement Effect Sizes
Study

Effect Size

No. of Effect Sizes

(Hedges g+ or

Included in Study (k)

Notes

as indicated)
Bernard et al.

.33

117

Comparison of blended to face-to-

(2014)
Çirak Kurt et

face
1.04*

32

Comparison of blended to face-to-

al. (2018)
Means et al.

face
.35

50

Comparison of blended to face-to-

(2013)
Spanjers et

face
.34

30

al. (2015)

Comparison of blended to face-toface with objective performance
measures

Vo et al.

.39

51

(2017)

Overall effect of STEM and nonSTEM courses combined compared
to face-to-face

Zhao (2005)

.49*

51

Compared to face-to-face when
60% - 80% of course online

* Cohen’s d (considered equivalent to Hedges g+ for samples k >20)

Table 2
Descriptions of the Four Blends
Blend CLTW (Class Lectures/Tutorials/Web-enhanced): There was no reduction of face-toface time under this model. The instructor retained the structure of the traditional course
format and used Moodle to supplement in-class sessions with additional online activities to
enhance students’ understanding of key concepts and to increase interaction among the
participants. Additionally, Moodle was utilized to build a repository of course documents,
reference materials, and complementary resources for students to support their learning.
Blend CLOT (Class Lectures/Online Tutorials): Students attended a weekly two-hour
lecture delivered by the instructor in the face-to-face format, and participated in a fully online
tutorial session facilitated by the TAs. Students were also able to obtain help at informal dropin sessions every other week.
Blend OLCT (Online lectures/in-class tutorials): Students viewed a weekly two-hour online
lecture delivered by the instructor via Moodle, and attended a one-hour face-to-face tutorial
facilitated by TAs every week.
Blend CLHT (Class Lectures/Hybrid Tutorials): Students attended a weekly two-hour
lecture delivered by the instructor in the face-to-face format, and participated in a one-hour
TA-guided tutorial that alternated weekly between face-to-face and online with Moodle.

Table 3
Post Hoc Multiple Comparisons for Design Questions
Dependent
Variable

Blend
Format
(I)

CLTW
Q1. The online
and face-to-face
components of
this course
enhanced each
other

CLOT
OLCT
CLTW

Q2. I was able
to find course
information
easily at the
Moodle site
Q3. The online
resources at the
Moodle site
were useful

CLOT
OLCT
CLTW

CLOT
OLCT
CLTW

Q4. The course
expectations
were clearly
communicated

CLOT
OLCT
CLTW

Q5. The
technology used
for online
CLOT
portions of this
course was
OLCT
reliable

Blend
Format (J)

Mean
Difference
(I-J)

Std.
Error

Sig.

95% Confidence
Interval

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.277*
-.093
.246
-.371*
-.031
.340*

.100
.082
.127
.079
.125
.110

.03
.663
.213
0
.995
.013

Lower
Bound
.018
-.305
-.081
-.575
-.354
.053

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT
CLOT
OLCT
CLHT
OLCT
CLHT
CLHT
CLOT
OLCT
CLHT
OLCT
CLHT
CLHT
CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.149
-.079
.362*
-.228*
.213
.441*
.182
-.081
.279
-.263*
.097
.360*
.082
-.115
.307*
-.197*
.225
.423*
.025
-.040
.447*
-.065
.422*
.488*

.096
.077
.121
.075
.120
.106
.090
.069
.112
.072
.114
.099
.086
.067
.118
.071
.121
.108
.092
.076
.121
.073
.120
.107

.407
.736
.016
.014
.294
0
.182
.646
.066
.002
.83
.002
.776
.323
.05
.03
.248
.001
.993
.951
.002
.808
.003
0

-.099
-.278
.048
-.424
-.099
.167
-.050
-.26
-.012
-.449
-.199
.103
-.140
-.289
.000
-.382
-.088
.141
-.214
-.237
.133
-.255
.112
.209

Note. The error term is Mean Square (Error) = 1.262.
*The mean difference is significant at the .05 level.

Upper
Bound
.537
.117
.575
-.168
.292
.627
.398
.120
.677
-.033
.525
.716
.414
.097
.571
-.076
.394
.618
.305
.059
.615
-.013
.538
.704
.264
.156
.762
.124
.733
.767

Table 4
Post Hoc Multiple Comparisons for Interaction Questions
Dependent
Variable

Q6. I was more
likely to ask
questions in this
course

Blend
Format
(I)

Blend
Format (J)

CLTW

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT
CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.144
-.160
.380*
-.305*
.237
.541*
.580*
.378*
.577*
-.202*
-.003
.199

.080
.073
.109
.057
.100
.095
.083
.077
.124
.061
.115
.111

95% Confidence
Interval
Lower
Upper
Bound
Bound
.269 -.061
.349
.128 -.349
.029
.003 .098
.664
.000 -.452
-.157
.084 -.021
.494
.000 .296
.786
.000 .366
.794
.000 .179
.577
.000 .256
.899
.005 -.358
-.046
1.000 -.300
.295
.276 -.088
.486

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.551*
.310*
.343*
-.241*
-.209
.032

.078
.073
.119
.057
.110
.107

.000
.000
.023
.000
.236
.990

.350
.122
.034
-.388
-.495
-.245

.753
.498
.651
-.094
.077
.309

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.469*
.270*
.519*
-.199*
.050
.249

.082
.076
.118
.057
.106
.102

.000
.003
.000
.003
.966
.073

.258
.073
.215
-.347
-.226
-.016

.680
.467
.822
-.052
.325
.513

OLCT

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.402*
.014
.477*
-.388*
.075
.463*

.088
.084
.124
.061
.109
.106

.000
.998
.001
.000
.903
.000

.175
-.203
.157
-.545
-.209
.187

.628
.230
.796
-.231
.358
.738

CLTW

CLOT

.265*

.085

.010

.047

.483

CLOT
OLCT
CLTW

Q7. The amount of
my interaction
with other students
in this course
increased

CLOT
OLCT
CLTW

Q8. the quality of
my interaction
with other students
in this course was
better

CLOT
OLCT
CLTW

Q9. I felt
connected to other
students in this
course

CLOT
OLCT
CLTW

Q10. The amount
of my interaction
with the instructor
in this course
increased

CLOT

Mean
Std.
Difference Error
(I-J)

Sig.

Q11. The quality
of my interaction
with the instructor
in this course was
better

CLOT
OLCT

OLCT
CLHT
OLCT
CLHT
CLHT

-.076
.300
-.341*
.035
.376*

Note. The error term is Mean Square (Error) = 1.414.
*The mean difference is significant at the .05 level.

.080
.121
.062
.110
.107

.778
.067
.000
.989
.003

-.283
-.014
-.500
-.250
.099

.130
.614
-.182
.321
.653

Table 5
Post Hoc Multiple Comparisons for Learning Questions
Dependent Variable

Q13. Taking this
course increased my
interest in the material

Blend
Format (I)

Blend
Mean
Std.
Format (J) Difference Error
(I-J)

Sig.

CLTW

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.195
-.168
.049
-.363*
-.146
.217

.097
.079
.120
.075
.118
.104

.182
.146
.978
.000
.603
.164

95%
Confidence
Interval
Lower Upper
Bound Bound
-.054 .444
-.371 .036
-.262 .360
-.557 -.169
-.452 .159
-.054 .487

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

.094
-.169
.154
-.263*
.060
.323*

.087
.069
.108
.069
.108
.094

.703
.067
.488
.001
.945
.004

-.130
-.346
-.126
-.439
-.220
.078

.317
.008
.434
-.086
.340
.568

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

-.218
-.163
-.298
.054
-.080
-.135

.093
.072
.116
.077
.119
.103

.093
.105
.051
.894
.906
.556

-.459
-.348
-.597
-.143
-.387
-.401

.023
.022
.001
.252
.226
.131

CLOT
OLCT
CLTW

Q14. This course
improved my
understanding of key
concepts

CLOT
OLCT
CLTW

Q16. I had more
opportunities in this
course to reflect on
what I have learned

CLOT
OLCT

Notes. Q12 and Q15 are omitted because no significant overall effect for Blend was found for
these questions. The error term is Mean Square (Error) = 2.465.
*The mean difference is significant at the .05 level.

Table 6
Post Hoc Multiple Comparisons for Satisfaction Questions
Dependent
Variable

Blend
Format (I)

CLTW
Q17. Overall I
am satisfied
with this course

CLOT
OLCT
CLTW

Q18. Given the
opportunity I
would take
another course
in the future that
has both online
and face-to-face
components

CLOT
OLCT
CLTW

Q19. This
course allowed
me to have more
flexibility in my
personal
schedule

CLOT
OLCT
CLTW

Q20. This
course allowed
me to reduce my
total travel time
to campus each
week

CLOT
OLCT

Blend
Format (J)

Mean
Std.
Difference Error
(I-J)

CLOT
OLCT
CLHT
CLTW
OLCT
CLHT

-.044
-.229*
.074
.044
-.185*
.303*

.077
.071
.120
.077
.058
.109

.942
.008
.927
.942
.008
.030

95% Confidence
Interval
Lower
Upper
Bound
Bound
-.243
.155
-.413
-.045
-.237
.385
-.155
.243
-.335
-.035
.021
.586

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

-.011
-.120
.207
-.110
.218
.328*

.086
.081
.133
.064
.124
.120

.999
.447
.405
.321
.295
.035

-.233
-.329
-.137
-.275
-.103
.016

.212
.088
.552
.056
.538
.639

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

-.838*
-1.123*
-.790*
-.285*
.048
.332*

.087
.077
.124
.066
.118
.111

.000
.000
.000
.000
.978
.016

-1.062
-1.321
-1.112
-.454
-.257
.046

-.613
-.924
-.469
-.115
.352
.619

CLOT
OLCT
CLHT
OLCT
CLHT
CLHT

-.903*
-.783*
-.736*
.120
.167
.047

.102
.095
.153
.082
.145
.140

.000
.000
.000
.457
.656
.987

-1.165
-1.028
-1.131
-.090
-.208
-.317

-.642
-.538
-.341
.331
.543
.411

Note. The error term is Mean Square (Error) = 1.162.
*The mean difference is significant at the .05 level.

Sig.

