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ABSTRACT

This study sought to explore if a relationship exists between cognitive load and student
satisfaction with learning online. The study separates academic performance (a.k.a., “learning”)
from cognitive load and satisfaction to better distinguish influences on cognition (from cognitive
load) and motivation (from satisfaction). Considerations that remain critical to the field of
instructional design, as they apply to learning online, were described and used to guide a review
of the literature to find directions to fulfill the goal of this study. A survey was conducted and
1,401 students responded to an instrument that contained 24 items. Multiple analysis techniques
found a positive, moderate, and significant (p < .01) correlation between cognitive load and
satisfaction. Most importantly, the results found that approximately 25% of the variance in
student satisfaction with learning online can be explained by cognitive load. New constructs
emerged from a Principal Components Analysis that suggest a refined view of student
perspectives and potential improvement to guide instructional design. Further, a correlation, even
a moderate one, has not previously been found between cognitive load and satisfaction. The
significance of this finding presents new opportunities to study and improve online instruction.
Multiple opportunities for future research are briefly discussed and guidelines for developing

online course designs using interpretations of the emerged factors are made.
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CHAPTER ONE: INTRODUCTION

The purpose of this study is to examine the relationship between cognitive load, as an
indicator to the mental work of learning, and student satisfaction with asynchronous, online
course work. Within the literature on cognitive load and instructional design, calls for additional
research on the relationship of the affective domain with cognitive load are considerable. The
proposed outcomes of this study are to (a) produce an instrument for measuring satisfaction and
cognitive load, and (b) analyze the relationship between satisfaction and cognitive load.

The problem is that our current understanding of the relationship between motivation and
learning remains tenuous and incomplete. As a human characteristic, motivation is both complex
and unstable, thereby making the establishment of a useful theory of motivation difficult (Keller,
2006). Furthermore, current research efforts on cognitive load theory have not yet explored
whether overload from multimedia delivery strategies have any effect on satisfaction. Adding to
the problem is the potential for designers or instructors to employ multimedia instructional
technology with negative consequences that could “...damage learning and discourage learners”
(Clark, 1999, p. 28). Extending our understanding of how multimedia strategies affect human
motivation may improve our ability to predict dissatisfaction or potential failure to achieve
desired learning outcomes, and improve our employment of multimedia, as well as techniques

commonly used in designing asynchronous, online learning programs.

Contextual Orientation to the Problem

Researchers studying cognitive load and multimedia-based learning note the lack of work

being done to study the role of motivation and its impact on cognitive load and learning



(Astleitner & Wiesner, 2004; Low & Jin, 2009; Zheng, 2009). Keller (2006) suggests that recent
advances in our understanding of how to systematically design motivation into instruction is
benefiting students who want to learn but does not serve students who do not want to learn. For
those unmotivated to learn, Keller calls for research emphasizing the learner in technology-based
instructional environments (Keller, 1996; Keller, 2006). In a more recent article, Keller (2008)
reinforces the need for continued inquiry on “...ways to systematically diagnose and develop
solutions for motivational and volitional problems and to develop more refined and sophisticated
approaches to the various types of ¢’-learning” (p. 183). (Keller’s conceptualization of “e’-
learning” reflects the increasing variety of distance teaching and learning delivery models, such
as hybrid, online, and mobile, as these models must emphasize effectiveness, efficiency, and
engagement.) He attributes the need partly to the complexity of motivation and partly to the
increasing complexity of instructional delivery systems that he refers to as “e’-learning.” Within
Keller’s principles of motivation to learn, satisfaction is the fourth principle and differs from the
other three in that the principle describes a targeted outcome of learning rather than a condition
for learning. The difference between learning outcomes and learning conditions encapsulates the
unique role satisfaction plays in designing for effective instruction: satisfaction, as a
measurement, might provide insights into the effectiveness of the instructional design, provided
we more fully understand the relationship it might have with cognitive load.

The question of a relationship between the reaction to instruction and learning flows over
from practices in education into business training. The prevalent model for evaluating instruction
is Kirkpatrick’s four level framework (Kirkpatrick, 1959a; Kirkpatrick, 1959b; Kirkpatrick,
1960a; Kirkpatrick, 1960b; Kirkpatrick, 1998; Kirkpatrick & Kirkpatrick, 2005). In an article

reporting the results of a meta-analysis of the relations among training evaluation criteria (i.e.,



the levels) and a book chapter on the same topic, Alliger and his colleagues (Alliger & Janak,
1994; Alliger, Tannenbaum, Bennett, Traver, & Shotland, 1997) find that reaction measures (i.e.,
level 1 in the Kirkpatrick framework) “...cannot be used as surrogates of other measures. In
particular, affective reactions are unrelated to other indicators — liking does not equate to
learning or performing” (p. 353). Later in the same article, these researchers concede the
limitation to their meta-analysis stems from “several shortcomings” of Kirkpatrick’s model that
do not include “...recent developments from areas like cognitive psychology...” (p. 354). The
researchers then identify the value of future research that explores “new taxonomic models” and
“...alternative methods of gathering reaction data” (p. 354). This researcher interprets this as
further indication for the need to explore the relationship between reaction to training (i.e.,
satisfaction) and learning.

Low and Jin (2009) recently offered the following observation regarding research efforts
on cognitive effects from the use of multimedia within instructional contexts: "In the field of
multimedia learning, research on cognitive effects and their implications for instructional design
is rich. Given the importance of motivation in learning and the extensive use of multimedia
learning in educational contexts, research on the effects of motivation in a multimedia learning
context is surprisingly sparse" (p. 165). Indeed, their chapter appears as one of two on the topic
of affective perspectives in multimedia learning in a collection of 18 chapters in the book,
Cogpnitive Effects of Multimedia Learning (Zheng, 2009).

Instructional strategies that employ multimedia are exciting (i.e., attention-grabbing) but
also potentially damaging if not carefully employed (Clark, 1999). Opportunities to include the
wide variety of rich media increase the complexity of reaching effective instructional designs.

Not only are there choices with media format, but there are choices to determine the level of



interactivity between the system and learners, between the learners, between the instructor and
learners, and between learners and outside resources (i.e., both organic and inorganic). Within
each of those interactions, Clark (1999) would include access, pacing, scheduling, feedback, and
structure amongst the options a designer or instructor will have to make when building the
instruction. To reduce potential damaging consequences and improve the positive potential of
instruction using multimedia, he suggests monitoring two motivational indexes (Pintrich &
Schunk, 1996): mental effort and persistence. Clark notes that mental effort, or *...the amount of
energy invested in the conscious, deliberate and cognitive elaborative processing required to
learn novel declarative knowledge...” (p. 28), is correlated to cognitive load and task-specific
efficacy. This is a further indication of the importance in studying the relationship between
cognitive load and satisfaction for instances that leverage multimedia technologies. However, in
the work by the authors of the two articles (Clark, 1999; Low & Jin, 2009), their references to
multimedia technologies do not specifically include asynchronous, online learning.

The preceding discussion clearly presents the need to study whether a relationship exists
between cognitive load and student satisfaction. The bridge between the specific calls for
additional research on the relationship between satisfaction (i.e., the affective domain) and
cognitive load, as pertains to multimedia-based learning, can and should be extended to include
asynchronous, online learning. The argument for this position is that the instructional elements
that comprise the set of instructional materials or devices used within online asynchronous
courses are vast and varied — and they often are the same multimedia technologies to which Low
and Jin and Clark refer. Today, instructors routinely use and mix text, audio, video, animation,
and simulations in their strategies to teach asynchronous, online courses. It is this broad

employment of a variety of technologies that instructors can use within online course delivery



that suggests extending the call for additional research on satisfaction and cognitive load to
include online learning contexts.

As previously discussed, there is considerable support for additional research on the
relationship of satisfaction (i.e., the affective domain) with cognitive load as it pertains to
multimedia-based learning. In this study, the need to conduct further studies on multimedia
learning is extended to include asynchronous, online learning, which can be called
“asynchronous learning networks,” or ALNs. An operational definition of ALN is provided later
in the operational definitions section.

The proposed outcome of this study is to produce an instrument for measuring and methods
for analyzing if a relationship exists between satisfaction and cognitive load. Such outcomes will
be useful for instructors and instructional designers whose responsibility it is to design and

deliver quality instruction using asynchronous, online delivery strategies.

The Problem Statement and Applicable Theoretical Basis

As noted earlier, the primary problem under study is the relationship between human
motivation and learning remains unclear. Specifically, this study will seek to answer the
question: is there a relationship between cognitive load theory and student satisfaction with
asynchronous, online course work? The study intends to answer the question and address the
problem by testing the hypothesis through data collection and a quantitative analysis. An
instrument will be created and validated to support data collection. The instrument will be
delivered to students electronically using the Internet. The findings can be used to provide
formative information for instructors and instructional designers who build and support

asynchronous, online courses.



Research involving satisfaction is tied to the field of motivation. For decades researchers
separated motivation and cognition in their studies (Volet, 2001a). There are reasonable
explanations why satisfaction studies do not include aspects of information processing theory,
such as cognitive load. Research on satisfaction seems to have been conducted by those
preoccupied with motivation and not by those studying cognition — the research groupings were
separated philosophically. However by the late 1990s, a growing trend among educational
psychologists included studies of cognitive development emphasizing the social nature of
learning (De Corte, 2000; Jarveld, 2001). In 1986, Sorrentino and Higgins took the view that
future research must consider cognition and motivation as inseparable (Sorrentino & Higgins,
1986).

The learning process usually takes students from novice levels to more highly informed or
skilled levels — not necessarily mastery, but towards mastery. According to dual-process theories
of cognition, information processing takes place simultaneously on parallel pathways. On the
controlled pathway, processing is effortful, slow, and conscious of perceptual and semantic
information. On the automatic pathway, processing is effortless, fast, and non-conscious through
pattern recognition-based processes that are said to rely on heuristics and generalized, stereotypic
schematic representations (Feldon, 2007b; Schneider & Shiffrin, 1977; Sloman, 2002). This
bears a strong relationship to the automaticity construct in foreign language learning. Processing
through the controlled pathway is restricted to the constraints of working memory (Cowan, 2001;
Miller, 1956, 1994) and excessive cognitive load can “...prevent fully conscious, deliberate
reasoning by forcing some goals to be... neglected” (Feldon, 2007a, p. 124). This theoretical
framework is part of Cognitive Load Theory (CLT). Aspects of CLT suggest mechanisms, such

as split attention, redundancy, the modality effect, or extraneous load, by which the novice



learner can become overwhelmed and successful learning becomes unlikely. Students may not be
aware of these effects, but their satisfaction with learning in an excessively loaded climate may
reflect a negative experience without the students necessarily knowing the source of their
dissatisfaction. Research in CLT suggests using instructional design techniques to mitigate
cognitive load related issues for students (Clark, 1999; Deubel, 2003; Hartley, 1999), while not
at all addressing the affective domain because the focus in those studies did not take into account
whether a relationship exists between these cognitive load experiences and student satisfaction.
The case being made here is that research on student satisfaction should include aspects that
incorporate cognitive load, which is part of the learning experience. To support this research, the
theoretical orientation for cognitive load theory includes the following works: Briinken, Plass, &
Leutner, 2003; Mayer, & Moreno, 2003; van Merriénboer, Jeroen, Kirschner, & Kester, 2003;
and Pass, Renkl, & Sweller, 2003b.

In their article Nine Ways to Reduce Cognitive Load in Multimedia Learning, Mayer and
Moreno (2003) examine five overload scenarios identified from 12 years of empirical research
that included 30 experiments. For each of the five scenarios, the authors describe the cognitive
processing problem details, along with proposed methods to reduce the load. For this study, the
work by Mayer and Moreno will provide a framework from which survey items can be
developed as a means to indicate evidence of overload instances within asynchronous, online
course work. The details for selecting and implementing this strategy are discussed in more
detail in the methods section in this chapter, as well as in the review of the literature and methods

chapters.



Hypothesis

A null hypothesis will be tested to answer the research question. Null hypothesis (Hy):
there is no relationship between perceived cognitive load (as described by Briinken, Plass, &
Leutner, 2003; Mayer, & Moreno, 2003; van Merriénboer, Jeroen, Kirschner, & Kester, 2003;

and Pass, Renkl, & Sweller, 2003b) and satisfaction with their online learning experience.

Operational Definitions

Asynchronous Learning Networks (ALNs): Distributed instructional delivery systems
whereby the preponderance of activity between students and instructor is asynchronous, which
are Web-only (W) and Mixed-mode (M) type courses (Dziuban, Moskal, Brophy-Ellison, &
Shea, 2007).

Cognitive Load Theory: Cognitive load can be said to be the non-automatic mental
elaborations applied to information processing or learning. The theory seeks to clarify the
cognitive processing differences between novices and experts (Feldon, 2007a; Paas, Renkl, &
Sweller, 2003a, 2003b; Sweller, 1988; Salomon, 1984). The theoretical framework includes a
categorization of three types of cognitive load: representational holding (i.e., intrinsic), incidental
(i.e., extraneous), and essential (i.e., germane) (Mayer and Moreno, 2003; Pass, Renkl, and
Sweller, 2003a). The details behind the duplication of terms are elaborated in the following
section. Deriving student perceptions for each of the three categories define their cognitive load
for a course.

Satisfaction: Satisfaction refers to a range of feelings, from positive to negative, about a
learner’s accomplishments and learning experiences. These feelings are intrinsic in the individual

learner, are associated with an outcome that is perceived by the individual to be fair, and are



influenced by extrinsic rewards (i.e., the situative learning context) (Dubuc, 2009; Deci, 1975).

Overall student satisfaction is derived from self-report items.

Proposed Method

The methods for this study will involve two phases: instrument development and analysis
of the final data set. The research study seeks to examine the relationship between cognitive load
and satisfaction, which represents a new direction in the field of cognitive load theory and
motivation theory research. There are several indirect measurement instruments designed to
work with cognitive load, but these instruments — Subjective Workload Assessment Technique
(SWAT), NASA Task Load Index (TLX), and the Workload Profile (WP) (Rubio, Diaz, Martin,
& Puente, 2004) — are task focused, and they are not designed to incorporate satisfaction.
Therefore, to meet the needs for this study, a new instrument will be developed and piloted. The
development efforts reflect phase 1 activities. The final instrument will be the outcome of phase
1. Phase 2 activities will include analysis of the data collected using quantitative techniques. The
outcome of phase 2 will be the reported findings.

Phase 1. Instrument Development

To derive the satisfaction data, the study method will employ data collection and
quantitative analysis. Data collection will use a questionnaire delivered online and will include
response items developed following guidelines on cognitive load theory, student satisfaction with
learning via ALNs, and student demographics. The dependent variables associated with this
research study are student perceptions of cognitive load and their perception of satisfaction to
achieve course objectives. As discussed previously, the work by Mayer and Moreno (2003) will
be leveraged to develop the items for the cognitive load items for the electronic questionnaire.

The Sloan Model (Dziuban, Moskal, Brophy-Ellison, & Shea, 2007; Moskal, Dziuban, &
9



Hartman, 2009) will be leveraged to develop the items for the student satisfaction with learning
via ALNs. The complete instrument is fully presented in Chapter 3 - Methods. Items for
cognitive load and satisfaction statements will be set in a five-point Likert rating scale to range
from Strongly Agree to Strongly Disagree. The midpoint will be Neither Agree Nor Disagree.
Open-ended items will also be used for participant free response.

Study participants will be current college students who state they have had experience with
asynchronous, online courses prior to the term the study is conducted, who are 18 years of age or
older, and who agree to participate in the study. They will be recruited from current online
course offerings that are offered as either type W (fully online) or M (mixed mode or blended)
courses. Working closely with Course Development & Web Services and the Center for
Distributed Learning, instructors of type W or M courses will be approached to participate in the
study. The only effort on the part of participating faculty will be to permit solicitation of student
participation through the Webcourses@UCF infrastructure. This researcher will develop a
solicitation message that will be delivered through Webcourses@UCF. The message will include
a link to an instrument that exists on an independent server. The survey environment that
contains the instrument will provide multiple accesses, while guaranteeing participant
anonymity. Further, the survey environment supports export to statistical analysis packages.

Dillman (2006) recognizes instrument pretesting as a ““...highly touted part of questionnaire
design” (p. 140) and divides this process into the following four sequential stages: (a) review by
knowledgeable colleagues; (b) interviews to evaluate cognitive and motivational qualities; (c)
conducting a small pilot study; and (d) doing a final check.

These are the steps this researcher will take to fulfill Dillman’s four step process.

Following a review by recognized experts in the design and operationalization of survey

10



instruments, the instrument will be pilot tested with an appropriate sample of online students.
Not only will they be asked to respond to the instrument, but they will be asked to provide
feedback and reflection about the instrument’s ease of response and to react to particular items
that may have been problematic for them with suggestions for improvement. The item’s
responses from the pilot study will be subjected to analysis and development procedures for the
satisfaction and cognitive load subscales separately.

Data analysis will include a variety of quantitative analysis techniques: (a) response
distributions; (b) alpha reliability coefficients and the impact when items are removed; (c)
correlation of satisfaction and cognitive load total scores; and (d) the covariance of the
component subscales.

Phase 2. Analysis of the Final Data Set

The final instrument will be administered to a sample of approximately 1000 students
enrolled in online classes. Once the final study data have been obtained, the following analysis
procedures will be completed: (a) response distributions; (b) alpha reliability coefficients and the
impact when items are removed; (c) correlation of satisfaction and cognitive load total scores; (d)
the covariance of the component subscales; (e) factor analysis of the instrument using the
Principal Component and Image Analysis procedures; (f) analysis of the satisfaction and
cognitive load total subscale scores by the categories of the demographic student variables
through the application of ad hoc hypothesis testing procedures; and (g) the regressions of

cognitive load on satisfaction, and satisfaction on cognitive load.

Study Limitations

There are five non-trivial limitations to this study. The first is access to students: this study

is dependent upon relationships with faculty members and the permission to incorporate the
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instruments into their courses. The second is the representative nature of the student sample: the
student population sample will be drawn only from UCF, which means this may or may not be
representative of college students across the United States. The third limitation originates from
the assumption that the courses being surveyed are not so well designed as to be free from all
aspects of cognitive load, and thereby permitting students to perceive none. The fourth limitation
is the instrument to study the relationship. Since studying student satisfaction and cognitive load
within an online context is new, any findings may be influenced by the instrument. Later studies
may seek to validate the instrument to remove this limitation. The fifth limitation involves the
risk associated with electronic survey samples: response rates are known to be poor for online
surveys, and while every strategy possible will be leveraged to improve responsiveness, it

represents a well known risk.

Significance and Implications

This research study explores the relationship between constructs of motivation and
cognition. Studying this relationship strengthens the field of instructional technology, where the
emphasis is in the pragmatic. Student engagement in learning, persistence to conclusion,
predictable learning outcomes and academic achievement are just a few of the pragmatic targets
the field serves. To date, past research has given the field two claims of concept with which this
study is directly concerned: (a) cognitive load influences student engagement, performance, or
achievement; and (b) satisfaction influences student persistence or motivation. From these two
claims, the question whether cognitive load can be perceived as a motivator (or the opposite
condition — whether the load can be perceived as an un-motivator) is a logical extension of
research to date, while retaining the pragmatic requirements to better explain learner behavior

and predict functional outcomes that will guide instructional design.
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In a recent research study, Capan, Lambert, and Kalyuga (2009) commented on the
ambiguous nature of the relationship between mental effort and actual cognitive load and
speculated that a “...low mental effort could be the result of low cognitive load or simply a lack
of interest or engagement in activity” (p. 156). Among their findings, the researchers noted that
“...students placed greater values on more challenging topics or activities...” (p. 160). However,
this cannot be taken at face value as Paas, Tuovinen, van Merrienboer, and Darabi (2005)
previously noted that if ““...learners perceive a learning task as too easy or too difficult they may
not be willing to invest mental effort in it and cease to learn” (p. 32). The focusing thread is that
cognitive load by itself does not seem able to predict performance or achievement without
including motivation as a variable. This idea is furthered by Colquitt, LePine, & Noe (2000) with
their finding that a ““... ‘g-centric’ approach to trainability is insufficient, given the strong effects
of motivational variables over and above cognitive ability” (p. 702).

Motivation would seem to play a significant role in studies on cognitive load. Some
researchers studying mental effort or cognition use motivation to explain differences in outcomes
(Kanfer & Ackerman, 1989; Paas et al., 2005; Salomon, 1983; Tuckman, 2003). In other studies,
researchers differentiated learner orientations to explain differences in satisfaction reactions
(Steele-Johnson, Beauregard, Hoover, & Schmidt, 2000), which partly led Paas et al. to state that
the “...perspective regarding the relation between mental effort and performance is based on the
assumption that motivation, mental effort and performance are positively related” (p. 28). This
last is a large assumption and represents one strong argument for this study by exploring whether
such an assumption has warrants. While this study will not include performance, learning more
about a relationship between motivation and cognitive load could provide clarification to

students’ persistence to learn (or lack thereof) and an indication of engagement.
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For the field of instructional technology, this study contributes to the growing discussion
on cognitive load by essentially exploring the influence of motivation to persist when learning is
difficult or complex. Coupling satisfaction to cognitive load can provide additional guidelines on
effective instructional design, while providing deeper insight to the relationship between
motivation and cognition.

The findings will also benefit multiple local constituencies: students who enroll in online
courses (especially those who enroll almost exclusively in online courses or academic programs
of study), faculty who teach and develop online courses, department chairs and college deans
who support online teaching and learning initiatives, and university support services for online
teaching and learning. The findings can also be used to favorably adjust elements of an online
course.

Further, the findings can be used to improve approaches for measuring student satisfaction.
This study makes two assumptions about student satisfaction. The first assumption is that
satisfaction is intrinsically determined; however it is influenced by extraneous, situative factors
from the learning context. Factors that influence satisfaction can remain obscured. This study
seeks to reveal additional factors that figure into the satisfaction experience. The second
assumption is that cognitive load theory can be used to study the intrinsic factors associated with
the mental work of learning, which allows researchers to separate this type of influence from
other variables originating from the larger field of learning context.

It is appropriate and timely to express the rationale of this study as it serves the field of
instructional design. As illustrated in figure 1 below, we see a high-level conceptualization of a
researcher’s perspective of the process of instructional design where multimedia or

asynchronous-based learning scenarios are considered and developed.
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Figure 1. A researcher’s perspective of this study’s support to the systematic design

process of multimedia-based and asynchronous-based learning.

Figure 1 depicts the field and practice being guided by research focused on supporting
practitioners. Research guides design through the development of Principles, supports the
crafting of objectives and matching assessment strategies, supports the selection and sequencing

of instructional strategies, improves the choice and design of activities and exercises, and
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facilitates the evaluation of the design as to how effective the result is to achieving goals or
objectives. Fitting into this process, the rationale for this study is that a more clear understanding
of the potential influences cognitive load might have on student satisfaction with online learning
will support the field and practice of instructional design and the eventual development of
principles. Further, the results of this study may improve the approach to predict student
satisfaction. This improved ability to predict satisfaction would support evaluation efforts to
determine the effectiveness of the design solution. An improvement in an effectiveness
evaluation becomes possible by being able to recognize the variables with the largest effect on
satisfaction and noting the nature of those variables’ influence. Such influences on the
effectiveness of the instructional solution would in turn provide strengthened feedback in a loop
to improve the design process. So stated, this rationale sets the boundaries and direction for the

study to address the problem, as well as directing the review of the literature in the next chapter.

Chapter Summary

Summary

This study proposes to research the possibility that cognitive load theory can be used to
learn more about student satisfaction. The investigator proposes using theories on cognitive load
to develop lines of inquiry to be integrated into a student satisfaction questionnaire. The
instrument will be delivered electronically to students participating in or having had participated
previously in asynchronous, online courses at UCF. The research method is broadly outlined, the
limitations the study faces are presented to clarify the potential benefits and challenges, the
significance of the study is considered, and the rationale that briefly discusses the fit of the study

into the field of practice of instructional design concludes this chapter.
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Bridge to Next Chapter

The next chapter is the review of the literature. In chapter 2, the targets for the review of
the literature include restating the problem, restating and clarifying the purpose of the study as it
seeks to address the problem, stating the objectives of the review, and providing an overview of
the chapter and the process followed to create the chapter structure.

Chapter 2 also presents a discussion of instructional design concerns with online learning
that align with the problem statement, relevant research in motivation, relevant research in
cognition, and connecting student satisfaction with cognitive load. The topic organization and
discussion lead the reader with logic and synthesis to identify the design attributes necessary to

fulfill the study purpose.
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CHAPTER TWO: LITERATURE REVIEW

In the introductory chapter, the rationale of this study illustrates a flow of directed activities
to guide practitioners’ efforts to produce instructional designs (see figure 1). If through this study
a relationship was found between cognitive load and student satisfaction, then practitioners
would have an additional resource to improve the effectiveness of instructional solutions. Having
some ability to improve predictions of student satisfaction implies deep knowledge of the
relationship between learning and motivation. This knowledge enhances interpretation of
solution effectiveness, which also functions as part of a feedback loop to improve guiding the
instructional design process. The flowchart indicates where this study serves the field of
instructional design, when the design implements multimedia or asynchronous learning
strategies.

The introductory chapter contains several claims. The key claims might be summarized as
the following:

e Current research efforts on cognitive load theory have not yet explored whether
overload from multimedia or asynchronous delivery strategies have any effect on
student satisfaction.

e Research in Cognitive Load Theory suggests using instructional design techniques
to mitigate cognitive load related issues for students (Clark, 1999; Deubel, 2003;
Hartley, 1999), while not addressing the affective domain because the focus in
those studies do not take into account whether a relationship exists between

cognitive load experiences and student satisfaction.



e However, we read “...that motivation, mental effort and performance are positively
related” (Paas et al., 2005).

The differences in these claims underline the need addressed by the study rationale: the
field of instructional design requires a more clear understanding of the potential influences
cognitive load has upon student satisfaction with learning solutions that employ multimedia or
ALN:S (i.e., asynchronous learning networks; a.k.a., “asynchronous online learning,” or “online
learning”). In the absence of a more clear understanding of the relationship between motivation
and cognitive load, practitioners will continue to strategize speculatively. The rationale for the

study and the consideration of these claims guide this review of the literature.

Targets for this Review of the Literature

Conceptualization for Study and Organization of the Review

Figure 2 provides a conceptual representation of the problem with a theoretical framework
that guides this study. Within the context of online coursework, students internally process
motivation or cognitive elements associated with the learning environment. Satisfaction, as a
component of motivation, has historically been associated with the context of the learning
environment, and students (a.k.a., learners, trainees, etc.) are often evaluated on their reactions to
those components. In this study, Deci’s (1975) Cognitive Approach of Motivation is referenced
to focus Keller’s meta-theory that produced the ARCS Model on satisfaction, and leverage the
theoretical relationship satisfaction has with purposive behavior. Examining the learning context
of online environments, this study will leverage the Sloan Model developed by Dziuban et al.
(2007) by using the constructs that influence student satisfaction with online learning to separate
context as a separate variable. The cognitive approach of motivation and the context of online

learning represent satisfaction in this study.
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Figure 2. Conceptual framework illustrating the relationship between major variables under

study and key theoretical and empirical foundations.

Instructional design is an applied field, and research in this field should always have this
focus. Practitioners leverage multiple theories, tools, and expert experiences to guide the
development of instructional designs. Because the field of instructional design is complex, there
are always concerns regarding practice. Among the concerns are (a) the selection of media
selection and delivery channels, (b) the alignment of design with learning and motivation
principles, and (c) the evaluation of achievement or performance. All systematic approaches to
designing and developing instruction target these three areas, although not always in the same
manner. These concerns are as important as they are vast to a designer or instructor, and research
should avail itself to address such concerns. Towards that end, this study uses these concerns to
guide the overall structure of the review.

The primary topic areas to be addressed in this review are (a) the instructional design
concerns with online learning strategies; (b) relevant research in motivation; (¢) relevant research

in cognition; and (d) connecting student satisfaction with online learning to cognitive load. Each
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of these four topic areas is further sub-divided to support the investigation of evidence, warrants,
or backing to the claims identified in the chapter introduction.

The review of the literature is divided into five major sections: (a) targets for this review of
the literature; (b) instructional design concerns with learning online; (c) relevant research in
motivation; (d) re