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ABSTRACT
Increasing Student Engagement and Knowledge Retention in an Entry-Level General
Nutrition Course with Technology and Innovative Use of a Graduate-Level Teaching

Assistant

by

Minhee Kang, Master of Science
Utah State University, 2016
Major Professor: Dr. Heidi Wengreen
Department: Nutrition, Dietetics, and Food Sciences

Higher student enrollment rates and evolving student expectations are current
challenges for many universities. Today’s students expect teaching pedagogy that
integrates technology and offers flexibility. Blended course designs provide both of these
things because they include both face-to-face and online learning opportunities. Utilizing
web-based learning platforms, now offered by many college textbook publishers, can also
enhance a student’s online learning experience and performance.

This research focuses on a blended-design general education nutrition course
offered at Utah State University (USU). Prior to Fall 2015, “Mastering” (Pearson
Publishing) was the web-based learning platform being used in this course. A separate
study, completed in 2015, assessed the efficacy of Mastery over two consecutive

semester periods and concluded that it was ineffective in increasing students’ final letter
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grade or improving knowledge retention. As a result, Mastering was replaced by a new

web-based learning platform, called “Connect” (McGraw Hill Publishing).

One of the purposes of this study was to evaluate Connect. Students who used
Connect earned higher final grades and showed increased knowledge retention rates at
the end of the semester compared to students who had used the old platform (Mastering).
When below-average and above-average pre-test score groups were compared, there was
no statistical difference between Mastering and Connect on students' knowledge retention
rates on a post-test administered 4 months after course completion. We also found that,
like Mastering, the knowledge retention rate for students who used Connect increased the
most among the students who scored the lowest on an initial assessment of nutrition-
related knowledge.

One complaint of blended courses that students often report is a feeling of
disconnection or decreased engagement. A second part of this research measured self-
reported rates of student satisfaction and engagement to determine the effect, if any, of
additional technological tools (Google+, for example) and greater interaction and support
from a graduate-level teaching assistant (TA).

Compared to the class without the additional tools and TA support, final grade,
course satisfaction level, and student attendance rate improved in the classes that did
incorporate these things. A student engagement survey was given at the beginning and
end of the semester to measure the change in the engagement level during the semester.
Interestingly, freshman students earned higher final grades than upper classmen and

student engagement rates decreased as the semester progressed.



Overall, the Connect platform and the additional tools and TA support had
desirable effects, including greater student-reported levels of course satisfaction and
improved academic performance. Also, it appears that these additional components
helped at-risk students the most — especially freshmen students and students who scored
low on the pre-test that measured existing nutrition knowledge at the beginning of the
course.

(117 pages)
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PUBLIC ABSTRACT

Increasing Student Engagement and Knowledge Retention in an Entry-Level General

Nutrition Course Using Technology and a Graduate-Level Teaching Assistant

Minhee Kang

Blended-design courses integrate both face-to-face and online learning. This
thesis discusses the use of three teaching innovations and their effect on student
engagement and course satisfaction in a blended-design nutrition course. The three
teaching innovations include 1) a web-based learning platform, called Connect (published
by McGraw-Hill Education) 2) other easily-accessible technological tools (such as
Google+), and 3) higher-level use of a graduate-level teaching assistant.

Another form of web-based learning platform, Mastering, published by Pearson
Education, was use previously in the course. However, students, especially those earning
the highest grades in the course, did not see value in completing these assignments as a
way to help them to learn the material. The experience of students using Mastering was
compared to the experience of students using Connect. When student’s retention of
information taught in the course was assessed four months after the courses ended.
Students who had used the Connect platform performed similarly to students who had
used the Mastering platform. In addition, like Mastering, retention of the information was
best among the students who had low levels of nutrition knowledge at the beginning of
the semester. Other tools such as Google+ and a teaching assistant were used in a second

study to increase the feeling of engagement in the blended learning class. Compared to
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the class without the extra tools, final grade, course satisfaction level and student

attendance rate improved. Interestingly, with the extra tools, freshman students earned the
highest final grade than a sophomore, junior and senior student group. A student
engagement survey was given in the beginning of the semester and at the end of the
semester. It was surprising that student engagement decreased across the semester. Both
studies created desirable effect such as greater student course satisfaction level and the
improved academic performance. Also, it appears that the tools implemented in both
studies helped at risk students more than students who came to the class with a higher the
most, such as freshman students and/or the students who have lack of fundamental

knowledge when entering the course.
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CHAPTER I

INTRODUCTION AND BACKGROUND

Abstract

Current challenges of institutes of higher education include rising enrollment and
changing student expectations that includes teaching pedagogy that integrates technology
and offers flexibility that is student centered. Blended course designs that include both
face-to-face and online learning opportunities are one way to address these challenges.
The Science and Application of Human Nutrition, was first offered in a blended format in
Fall of 2011. The goal of the blended design was to maximize the advantage of both
traditional teaching and the online teaching that will satisfy the expectations of students
while allowing the department to accommodate increasing student enrollments. However,
one of the major known limitations of blended learning is decreased interaction between
students and instructors and among peers, which lead to decreased student’s engagement
in learning. The NDFS 1020 course has utilized the online learning platform known as
Mastering by Pearson education. Assessment of student learning with this platform was
previously assessed and results were not acceptable. The aims of this study are twofold:
First, this study will ascertain whether the use of new web-based platform Connect will
increase retention of basic nutrition concepts compared to old web-based platform
Mastering in the online/blended learning environment of NDFS 1020. Second, this study

will also assess the use of a TA to purposely deliver activities designed to enhance
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student engagement above and beyond the activities and contacts provided in the typical

design of the course throughout the semester.
Purpose Statement

Current challenges of Utah State University (USU) and other institutions of
higher learning include higher enrollment rates and evolving student expectations. Many
college students now expect teaching pedagogy that integrates technology, offers
flexibility, and is student-centered. Instructors are seeking for learning strategies and
tools that will effectively and efficiently increase student learning and performance.
Many instructors are incorporating web-based learning platforms and other online
resources offered by textbook publishers. Although this content provides students with
customized and real-time feedback, students may feel isolated and un-supported if too
much of the learning is dependent on these resources. The purpose of this thesis is tol)
evaluate whether the use of a new web-based platform, called Connect (McGraw Hill),
will increase knowledge retention rates of basic nutrition concepts compared to the web-
based platform that was previously used (Mastering, developed by Pearson) in an
online/blended learning General Nutrition Course (NDFS 1020: The Science and
Application of Human Nutrition) and 2) assess the effectiveness of using a graduate-
level Teaching Assistant (TA) to incorporate and manage additional study sessions and
activities on student engagement.
Background
Expectations of Learners in the 21 Century

Universities are faced with rising enrollment and learners who have been raised in

a technology-driven society. Millennials (those born between 1980 and 2000), have been



accustomed to technology being implemented in most aspects of their primary and
secondary education (Means et al., 2009). The integration of technology in classrooms
and flexible learning environment to fit into the busy lifestyle is more likely to meet the
expectations of Millennials.

The Institute of Education Sciences reports that the enrollment rate in degree-
granting institutions increased by 15 percent between 1992 and 2002. Between 2002 and
2012, enrollment increased 24 percent, from 16.6 million to 20.6 million (Snyder and
Dillow. 2016). Also, the number of 18- to 24-year-olds increased from 28.5 million to
31.4 million (a 10% increase) and the percentage of 18- to 24-year-olds enrolled in
college rose from 37 percent in 2002 to 41 percent in 2012 (Snyder and Dillow. 2016).

Studies show that growth in the number of on-line degree programs has been
attributed to the increased number of student enrollees who want to take courses that will
positively impact their future careers but not hinder family and work responsibilities
(Bangert, A.W. 2004; Maeroff G. I. 2003). The U.S. National Center for Education
Statistics also reports that in 2015, one in ten students were enrolled exclusively in online
courses (Snyder and Dillow. 2016). Studies conducted by the Babson Research Group
also acknowledge that 7.1 million American students are engaged in online learning in
some form (Johnson et al., 2015).

However, there are limitations to an online environment as a teaching and
learning tool. In an online delivery format, synchronized, face-to-face interaction is often
absent and university instructors often need to rethink the roles of the teacher and the
learner (as they are typically defined in a traditional classroom environment) and adjust

the course design to effectively reach desired learning outcomes (Conceigdo, 2007).



Blended Learning

A blended course combines traditional learning (a synchronous face-to-face
experience in a classroom or IVC setting) with online learning (an asynchronous
experience). At Utah State University (USU), a blended course is defined as one where
online (asynchronous) participation is between 21 and 79 percent and the remainder is
traditional (synchronous in a classroom or IVC setting) (Utah State University Center for
Innovative Design & Instruction, n.d). Blended learning was introduced to the USU
campus as a way to bridge and maximize the strengths and advantages of both traditional
and online teaching.

The U.S. Department of Education published a meta-analysis of the research on
blended learning in 2010, which found that students performed better in courses that
included an online component compared to those in traditional face-to-face courses. The
report noted that blended courses often included additional learning time and provided
instructional elements that were not available to students in face-to-face or fully-online
classes (Means et al., 2009).

A research review published by Kaplan Inc. also found that blended learning
courses can potentially offer more personalized, student-focused, and flexible forms of
teaching than traditional face-to-face-only settings (Bullmaster-Day, 2011).

While the effectiveness of blended learning models varies from course to course,
it has become clear that there is a demand from students for learning opportunities that
are more accessible and Blended-design courses offer this. However, blended design also
requires high quality support at all levels: organizational infrastructure, well organized

course format to effectively deliver the course material, faculty development to have



instructors who are knowledgeable in the environment; as well as consistent student
learning support mechanisms that will help the students to be aware of the responsibilities
and additional demands of the online setting (Carr, 2014; Moskal et al., 2013). Even
though there is increased opportunity for synchronized sessions, a lack of face-to-face
interaction between students and an instructor compared to the traditional face-to-face
classes is still one of the generally accepted limitations of blended design learning. Also,
generally, access to instructors and teaching assistants through office hours or other
means is often less readily available in web-based classes (Wang and Newlin, 2002).

A lack of interaction between instructors and peers often results in feelings of
isolation among students, which is associated with decreased academic engagement and
performance (Wang and Newlin, 2002; Artino and Jones, 2012; Cho and Summers,
2012). Studies suggested that the lack of interaction and feelings of isolation are main
contributors to a high dropout rate in online courses (Wang and Newlin, 2002; Lee and
Choti, 2011; Willging and Johnson, 2009). This high dropout rate among online students
has been a long-standing concern and problem among educators.

Feelings of isolation can affect a student’s self-confidence and discourage them
from registering for additional online courses. In addition, low completion rates can lead
to a loss of profits for institutions. If completion rates could be improved, it may suggest
that the quality of the course has improved and institutions would make better use of
resources without waste and administrators could plan budgets for future fiscal years
more efficiently (Banna et al., 2015).

One study measured student engagement in online courses by comparing

participation in active activities (discussion forums, labs and group projects, research
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Personal factors Environmental

Figure 1: Social Cognitive Theory Model (Bandura, 1986)

papers, and current events assignments.) or passive activities (reading, taking quizzes,
watching/looking at PowerPoints or video lectures). The study concluded that there was
no significant difference in student engagement levels between the two. Instead, it was
suggested that participation in multiple communication channels may correlate more with
higher rates of engagement. It was also noted that, in general, there is a strong and clear
correlation between student-to-student and instructor-to-student communication and
student engagement within a course. This study recommended that online instructors use
active learning activities but focus more on communication and interaction between and
among students. Incorporating meaningful and multiple ways of interacting with students
and encouraging/requiring students to interact with each other (Dixson, 2010).
Social Cognitive Theory in Behavior Change

Bandura’s Social Cognitive Theory (BSCT) proposes that people are driven not
by inner forces, but by external factors (Bandura, 1986). This model suggests that human
functioning can be explained by a triadic interaction of behavior, personal factors, and
environmental factors (See Figure 1). This is often known as reciprocal determinism.

Environmental factors represent situational influences. Environment in which behavior is



preformed while personal factors represent affective, cognitive and biological matters
that can motivate or discourage the behavior change (Bandura, 1986). BSCT was applied
for the continued development of the Science and Application of Human Nutrition
(NDFS 1020) course design. For this study, the environmental factors can be improved
by 1) offering appropriate support from an instructor and a TA and 2) providing an
effective and user-friendly web-based learning platform. When the environment factors
are improved, it is likely to lead to high self-efficacy of students, believing in self that the
one can complete the task correctly. Students with high self-efficacy are more likely to be
engaged with the course materials of NDFS 1020 and will change the individual learning
behavior. The positive change in the students’ behavior (keeping up with readings,
participate in review sessions) will be reflected in higher final grades and higher-class
completion rate.
NDFS 1020

The Science and Application of Human Nutrition (NDFS 1020), taught in a
blended-design implemented a web-based learning platform in Fall 2013 and Spring 2014
in the hope of improving student learning outcomes, including the retention of
information. The web-based platform is a tutorial program that included a comprehensive
teaching tool that reinforces concepts discussed in course readings, assignments, and
lectures through different pedagogy such as Socratic questioning (progressive
questioning) and metacognition (the use of self-reflection as part of a course of study).
However, the Mastering program showed to be an ineffective tool in increasing overall
letter grade of students during two consecutive semesters. Also, there were no differences

in mean scores at pre, final, or posttests between groups that were given to measure
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information retention rate. The study concluded that the use of a web-based platform as

part of the NDFS 1020 course structure should be re-evaluated and it seems to be costing
students more time and money than the benefit observed in this group (Litchford, 2015).

As the e-textbook market continues to evolve, teaching and learning through web-
based learning platform is becoming a popular complementary method of conventional
teaching and learning approaches, especially in high enrollment courses such as general
nutrition. These web-based learning resources are touted by book publishers to produce a
more meaningful learning experience by enhancing students’ knowledge retention thus
improve students’ academic performance (Jaaman et al., 2013). The instructors of NDFS
1020 reviewed the available textbook and accompanying web-based learning platforms
and selected the Human Nutrition: Science for Healthy Living Text by Stephensen and
Schiff and Connect platform by McGraw-Hill Education because the learning objectives
addressed seemed to be a good fit for the USU NDFS 1020 course.

Connect is a web-based assignment and assessment platform. It uses digital
technology and adaptive learning techniques to better connect professors to their students,
and students to their course materials in an easy-to-use online site. Adaptive learning
techniques include SmartBook give adaptive “highlighted” reading that emphasizes
critical content decided by the authors. It also adaptively assesses students’ knowledge
and confidence level around that knowledge and provide students with individualized
instruction and additional practice questions as needed. Connect provides courses ranging
from Accounting and Chemistry to Biology and Psychology, and instructors can
customize Connect platform to give different range of assignments which the platform

subsequently grades immediately and automatically. Connect platform also allows



instructors to upload recorded class lectures and presentations, highlight important
sections of, and add notes to, the course e-book, as well as track student progress and
concept comprehension (The McGraw Hill Companies, 2011).

In a report published by McGraw-Hill, the publisher of the Connect platform,
student performance and satisfaction was reviewed in 18 case-studies of courses using the
Connect platform. Data were aggregated from high enrollment general courses such as
general chemistry, basic accounting, psychology, economics, biology, and marketing
from diverse colleges and universities in the United States. The study reported four major
areas of improvement. 1) Reduction in administrative time for instructors because of
automated grading system provided by Connect 2) increase in effectiveness of lectures
and engagement of students through Connect course materials that guides and prepare
students before the class and be ready to be engaged in more meaningful and high level
of learning 3) rise in student confidence and retention rates through adaptive learning
techniques and access to recorded class lectures through Tegrity and 4) improvement in 3
to 5 points increase in test scores and overall grades (See Figure 2) (The McGraw Hill
Companies, 2011).

In this study, we hope to see information retention rate of students through
switching web-based platform to Connect. We will assess a significant change in
information retention rate in students through utilizing adaptive learning techniques
provided by Connect along with grades, attendance rate, and student retention rate.
Literature Review

Increasing student engagement through improving communication between

students and instructor and among students through switching web-based platform
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Average Variations in Performance Metrics

_ | 95.0 93.8
750 ———— : : | =

70.0 | 793
65.0 !
- [ o6 |

Grades Pass Rate Attendance Rate Retention Rate

H Without Connect . With Connect
Figure 2: Average variations of “Without Connect” vs. “With Connect”. Grades:
based on 30 control/test groups, from 9 institutions of higher education, Pass Rates: based
on 8 control/test groups from 5 institutions of higher education; Retention Rates: based
on 6 control/test groups from 4 institutions of higher education; Attendance Rates: based

on 2 control/test groups from 2 institutions of higher education (The McGraw Hill
Companies, 2011).

and utilizing effective technology and a TA can be measured by various academic
outcomes. Increased student pass rate, information retention rate, student satisfaction
score for the class and stronger GPAs are used as indications of increased engagement in
previous studies assessing the level of engagement of University students. (Banna et al.,
2015, Carini et al., 2006; NSSE, 2014; Ward and Walker, 2008; Yadav et al., 2011).
Overcoming the barriers, such as improving lack of interactions between students and
instructors and among students, to increase various outcome listed above will result in
creating better learning environments for students and will positively influence the
learning behaviors of students (Bandura, 1986). Available evidence from peer-reviewed

studies to identify a valid tool to measure student engagement and performance and to



11
assess barriers and solutions to achieve high levels of student engagement, performance,

and satisfaction in college courses with an online learning component were reviewed.
Information from the previous work in this area will inform the design of this study and
decisions regarding the future design of the NDFS 1020 course.
Tools to assess student engagement

Course Engagement Questionnaire (SCEQ) was designed to measure student
engagement, especially for lower division courses. To generate items, the study used
inductive method by asking undergraduates and faculty at University of Colorado at
Denver to describe what engaged students do, feel, and think. A preliminary
questionnaire with 27 items was developed and it was asked to total 266 undergraduates
(90 men, 175 women), ages ranged from 18 to 56 years in three disciplines, psychology,
political science, and mathematics. Participants then completed few more questions such
as “How engaged are you in this class?” and “How engaged are you in this class,
compared to the other courses you’re taking this semester?”” Participants were classified
according to their answers. From the result, final 24 items were selected and determined
into four dimensions of engagement (skills, emotional, participation/interaction, and
performance). All four of the SCEQ factors were associated with at least one other
measure; the different patterns among the variables supported the distinctiveness of the
student engagement factors. (See Appendix 1) For example, performance engagement
was associated mainly with traditional or extrinsic outcomes of achievement, such as
assignment grades and midterm examinations. In comparison, emotional engagement was
associated with intrinsic outcomes of learning, such as being engaged in the class and

holding an incremental theory about learning (Handelsman et al., 2005).
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Researchers then tested validity of the SCEQ on a different group of participants.

Participants were 40 undergraduates (30 women, 10 men), ages ranged from 18 to 45
years, who were enrolled in a basic liberal arts mathematics class and who majored in a
wide variety of subjects. Class grade, a commonly accepted proxy measure, for each
participant were obtained and compared with the result of the questionnaire. As a result,
the study found that the performance engagement was a significant predictor of
homework assignment grades. Performance, participation/interaction and skills
engagements were significant predictors of midterm grades. Participation/interaction
engagement was a significant predictor of final exam grade. Thus, the study obtained
evidence of convergent and discriminant validity of the SCEQ (Handelsman et al., 2005).

Also, the study obtained evidence for the reliability of the measure from empirical
evidence; all the factors had reliabilities above the recommended level and showed the
usefulness of the SCEQ. The study reported that the questionnaire gives an easily
administered but comprehensive snapshot of students’ engagement. It provides more
information than simply asking students how they feel (skewed toward emotional
engagement), watching their performance in class (skewed toward skills and
participation/ interaction engagement), or making inferences according to their grades
(skewed toward performance engagement) (Handelsman et al., 2005).

The National Survey of Student Engagement (NSSE) is a survey made by NSSE
institute to measure the level of student participation at universities and colleges in
Canada and United States yearly. The NSSE assesses “whether an institution’s programs
and practices are having the desired effect on students’ activities, experiences, and

outcomes” It organized engagement indicators into four engagement themes, which are:
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level of academic challenge, active and collaborative learning with peers, experiences

with faculty through student faculty interaction, and supportive campus environment
(NSSE, 2014). However, the NSSE focuses on active learning and other educational
experiences at the “macro level” and assesses students’ overall perceptions rather than
focusing on individual university courses. (Handelsman et al., 2005)
Factors That Influence Student Dropout Rate

One study looked at empirical research findings from 1999 to 2009 to review the
factors that influence students’ decision to drop out of a course. After identifying the
factors, the study classified the factors into three main categories: (1) Student factors
55%, (2) course/program factors 20%, and (3) environmental factors 24%. Student
factors such as lack of academic background and relevant experiences skills were
recommended to implement strategies such as providing high quality and responsiveness
of academic advising and ensuring that students are comfortable with technology and
have good writing skills. Course/Program factors they identified related to course drop
included poor course design and institutional support. The strategies for these factors
included providing content, which is relevant to students’ experiences and interests and
utilizing tutors to support and identify at-risk students and provide them with appropriate
guidance. Environment factors that affect dropout of a course were work commitment
and poor supportive environment. As shown in Bandura’s Social Cognitive Theory, the
environmental factors are closely related to behavior of the students. Providing
supportive environment for learners can lower the student dropout rates. There were no

strategies the study found in the review for the work commitment but identifying students
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as early as possible that might be more at-risk for excessive personal demands was

mentioned (Banna et al., 2015).

False expectations of students’ role in online and blended course also cause less
engaged students and a high dropout rate. Students often do not realize that online and
blended courses still require as much as a time commitment as the traditional classes.
Students also often think that the online and blended courses will be easier than the
traditional classes (Clay et al., 2009).

A case study to improve the communication and to increase the interactions
between the instructor and the students in blended learning for Science, Technology,
engineering and Mathematics (STEM). Live streaming of a lecture with online chat was
used in different courses including Information Technology and Work-Integrated
Learning at a university. Student surveys about their experiences in the live lectures and
the weekly journals kept by teaching staffs were evaluated at the end of the semester. The
result indicated that utilizing effective computer technology such as virtual chatting
during the synchronized lecture, not only to on-campus students but also to off-campus
students, gave the opportunity to take part in real-time and it allowed collaboration
among both off-campus and on-campus students. However, implementing virtual chatting
during the lecture requires a teaching staff to be diligent, flexible, spontaneous,
cooperative, and inclusive at all times and will put a lot burden on the instructor (Hains-
Wesson et al., 2015). When implementing this strategy, having a moderator, such as a

TA, addition to the instructor will help to alleviate the burden of an instructor.
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Published Web-Based Learning Platforms — Strengths and Weaknesses

There is growing number of web-based learning platforms available both for free
and for sale as the demand for online and blended learning increase. While web-based
learning platforms serve as a medium that allows greater flexibility of learning for
students and various ways to deliver the contents for instructors, little is known of
strengths and weaknesses of different platforms and under what setting they should be
used.

There is a study reported that different web-based platforms can affect test
performance of students. In the study, students completing an online quiz in one platform
performed significantly better than another when the educational content in two platforms
was identical. The study concluded that difference in the details of the user interfaces
between two platforms affected the quiz scores (Tselios et al., 2001). Another study
implemented a web-based platform to be used for blended language learning for adults.
However, because of variety of technological difficulties, there was an outspoken
negative evaluation towards the usability of the electronic platform (Hurkmans and Goos,
2013). A meta-analysis and review from U.S Department of education, after looked at
different studies that used at web-based platforms, concluded that even though the
alternative platforms can be used as primary delivery channels or as supplements to Web-
based instruction, “overall, the controlled studies are too few to support even tentative
conclusions concerning the learning effects of using alternative or multiple delivery
platforms for online learning.” (Means et al., 2009).

Student engagement is generally considered to be a better predicator of student’s

academic development. Engaged students has been found to be linked positively to
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desirable learning outcomes such as critical thing and higher grades. Also, an institution

that can engage its students is generally considered as a higher-level experience provider
for its learners (Carini et al., 2006). The rationale behind this concept is self-explanatory.
The more students practice or study, the most they tend to learn and the more feedback
students get from their practice, the more adept they should become (Kuh, 2003).
The Link between Engagement and Information Retention and Student Learning

A study looked at the influence of study methods and long-term recall among 56
students from an anatomy class. There were many different study methods but the five
most common study methods were detected. There were reading note/text book,
memorization, recopying notes, groups study, and lab study. The study found that no
single study method was related with academic success or long-term recall. However,
students using a multitude of study methods of both passive (memorization, reading,
recopying notes) and active study (group study, lab use) methods succeeded in the class
and recalled more information when measured 1 year later. It was concluded that when
students applied what they had learned in different contexts until it was understood and
personally meaningful, the students had significantly better grade and recall (Ward and
Walker, 2008). Another study assessed whether different formats (video, video + text,
and text only) of delivering information influenced students’ engagement and recall of
cases of people diagnosed with HIV/AIDS. The study was done among 30 undergraduate
students. Six weeks later, an interview was performed and students were asked to
describe the individuals, their families, how the individuals were contracted HIV, and
who were receiving medication. The resulted showed that video and text had similar

cognitive effects as indicated by similar amount of recall of information but different
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stories significantly influence students’ evaluation, judgment, and recall. The study

concluded that contents that are affective and emotional will have a better impact on
learners’ engagement and will lead to better recall (Yadav et al., 2011). These results
suggest that by integrating multiple methods of teaching and making the contents in the
teaching realistic, affective, and emotional can improve both students’ engagement and
recall of complex topics. A study used The National Survey of Student

Engagement (NSSE) and RAND test to 1352 students at 14 four-year colleges and
universities in 2002 (Carini et al., 2006). The four class levels were almost evenly
represented (28, 25, 23, and 23% first year students through seniors respectively), 98% of
participants were enrolled full time, about 57% were women, and about 73% classified
themselves as exclusively White. The result was compared with their college-reported
GPAs (Carini et al., 2006). RAND consist of a series of cognitive critical thinking
problems including two essays prompts from the GRE. The study emphasized the
importance of a constellation of institutional processes that may ‘‘add value’’ to student
learning to increase student engagement. NSSE survey asked questions in scale such as
frequency of student interactions with faculty, degree of participation in educationally
fruitful activities to measure the enriching educational experiences, and degree to which
the institution is perceived to be supportive to measure supportive campus climate. By
comparing the survey and RAND and GPA, the study found that better RAND scores
were reported by the institutions that were somewhat more effective at converting
student-faculty interaction, enriching educational experiences, and supportive campus
environment. Also the study found statistically significant positive relations between

student engagement and GPA. However, the study concluded that the links between
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student engagement and retention rate, student learning, and student satisfaction level are

positively correlated but more researches are needed to investigate better tools for student
engagement in the blended/online learning environment (Carini et al., 2006).

Another study looked at if a web-based learning platform can be used as a tool to
integrate multiple methods of teaching in in high enrollment courses such as basic
accounting and finance classes. There were total 287 students who participated in the
study. After, a web-based learning platform, Connect by McGraw-Hill was implemented,
the findings found the improvement of students’ grades, specifically among the low
performance students. When the grade distributions were compared between the before
and the after the implementation of Connect, there were the same number of students
who received grade A. However, 40% of the students received grade C+ to C-, 9% of the
students received D+ to D-, and 0% of the students failed the course with Connect when
only 29% of the students received grade C+ to C- and 11% of the students received D+ to
D- and 6% of the students failed the course without Connect. The study suggested that
having tools such as web-based learning which are flexible enough to fit into students’
schedules definitely aid them to reinforce the knowledge receive during lectures thus
improved course performance (Jaaman et al., 2013).

The Link between Engagement an