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ABSTRACT 

 

This pilot study evaluates the effect of an online learning tool, adaptive learning 

courseware.  It is focused on the usefulness and effectiveness of the adaptive learning 

courseware, and its impact on student achievement and success.  Positive results from the use of 

adaptive learning courseware, namely CogBooks, an adaptive learning technology platform, 

show benefits that builds on those results, delivering quality online instruction coursework to 

improve student-learning outcomes.  Survey results (n = 143, 89%) show that adaptive learning 

courseware supports the delivery of full technology-assisted learning modules, by combining 

both the highest quality content and the latest online adaptive learning technology.  Surveys and 

interviews were used to gain insight into reasons and explanations for the behaviors and patterns 

of the focus groups, students in general Biology courses, using the adaptive courseware in 

learning the course content.  This study reiterates the effectiveness of using adaptive learning 

courseware to deliver quality online instruction to improve student-learning outcomes. 

 

INTRODUCTION 

 

Over the last twenty years, research has been conducted showing tremendous changes in 

the learning process, demonstrating that teaching tools have changed, learners have changed, 

and, as a consequence, teaching methods have also changed ((Ertmer & Newby, 1993).  Based 

on research findings, the way learning takes place is not contingent on what learners do, but on 

what learners know and how they come to acquire it (Felder & Brent, 2005).  According to 

Cassidy (2004), there is a general acceptance of the manner in which students choose to learn or 

approach a learning situation that impacts their performance and achievement of learning 

outcomes. Further research findings suggest that: 1) learning processes theory is developed 

around the belief that it is the quality of thinking during learning which affects the learning 

outcome; 2) learning processes is sometimes emphasized by sensing and intuition, with a 

preference for one or the other that may be mild, moderate, or strong; and 3) active learning is 

one method to obtain higher learning outcomes, creating teacher-based and learner-based 

ontologies (Cassidy, 1993, Felder, 1993, Chung and Kim, 2012). 

 

Research into the way we define learning and what we believe about the way learning 

occurs has been associated with theoretical implications for situations in which we want to 
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facilitate changes in what people know and/or do (Ertmer & Newby, 1993).  Over the years, 

learning theories have provided verified instructional strategies and techniques for facilitating 

learning as well as the foundation for intelligent strategy selection (p. 43).  Additionally, varying 

learning environments and innovative technological tools have influenced the way learning takes 

place.  Learning theories have roots that extend far into the past, equated with discrete changes 

between states of knowledge rather than with changes in the probability of response (p. 51).  The 

relevant perspectives on learning, including behavioral, cognitive, and constructivist, have 

provided  structured foundations for planning and conducing instruction design activities, laying 

out the foundation for exploring how student learn (Ertmer & Newby, 1993).  These perspectives 

on learning have confirmed specific interpretations of and beneficial learning processes for 

teaching and learning, supporting the fundamentals of learning. 

 

RESEARCH MERITS 

 

Research has consistently shown that students are characterized significantly by different 

learning styles that preferentially focus on different types of information, tend to operate on 

perceived information in different ways, and achieve understanding at different rates (Felder 

1993).  Feldstein (2013) concluded that adaptive learning is merely an umbrella term that applies 

to an incredibly broad range of technologies and techniques with very different educational 

applications.  The common thread is that differing applications when used by students observe 

some aspect of student performance and adjust what it presents to each student based on those 

observations (Feldstein, 2013). 

 

Students tend to focus on facts, data, algorithms in learning; while others are more 

comfortable with theories and mathematical models; some respond strongly to visual forms of 

information, like pictures, diagrams, and schematics; others get more from verbal forms, written 

and spoken explanations; and where some prefer to learn actively and interactively (Felder, 

1993).  Regardless of the matter of style in learning, students must develop both visual and 

verbal skills to obtain information to function well in a professional capacity (Felder, 1993). 

 

According to Bower (2016), adaptive learning is evolving and has launched into an 

innovative form, supporting student learning styles and creating learning experiences for students 

based on the configuration of a set of elements in a specific period, aiming to increase student 

performance.  Adaptive learning is spreading across the educational spectrum, varying in nature 

from being invoked by the computer to being enacted by users.  Fleming (2014) concluded that 

adaptive learning is both, a concept as well as a tool, and occurs best when content delivery, 

assessment, and mastery are adapted to meet students’ unique needs and abilities.   Research into 

the concept of adaptive learning is as old as education itself, but the tools are quite novel (p. 3).  

Uniquely and innovatively, adaptive learning presents exploration for ways to address the 

problems of tuition costs, student retention and success, especially in general education courses 

(Fleming 2014).   
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Looked on as an umbrella term, adaptive learning applies to a broad range of technologies 

and techniques, involving courseware that observe student performances and adjusts what is 

presented to students based on those observations (Wetton & Serafin, 2015).  Adaptive learning, 

taking on many forms that include interface-based, learning flow-based, content-based, interactive 

problem solving support, adaptive information filtering, adaptive user grouping (Bower, 2016), 

informs that adaptive learning is helping in addressing student learning challenges.  Adaptive 

learning merely mimics some aspect of what a good instructor does, given that every student has 

individual needs (Fleming, 2013).  Benefits of adaptive learning are centered on the ability to 

personalize learning, to meet individual learning needs.   

 

 Appropriate adaptive learning is becoming increasingly popular in line with the more 

widespread use of web technology for learning (Surjono, 2011).  The delivery of adaptive 

learning through distributed instructions is flexible and helpful in impacting student learning, 

enhancing teaching, analyzing assessments, and confirming student achievement (p. 235).  

Research findings concluded that adaptive learning tailors exactly to one’s needs, not only in 

lifelong learning, for extending or improving one’s qualification, but in all levels of education 

(Kostolanyova & Sarmanova, 2014).  Specific characteristics of the student, and suitably 

structured study materials, can begin the actual process of adaptive learning (p. 173).  

Studies on adaptive learning educational hypermedia have become popular, due to the 

expanded use of e-learning around the world (Somyurek, 2015).  However, due to a variety of 

challenging issues in the educational systems, personalization options are not offered.  Somyurek 

(2015) stated in a recent field literature that the challenging issues are grouped in four main 

thematic categories, inter-operability, open corpus knowledge, usage across a variety of delivery 

devices, and the design of meta-adaptive systems. 

 

The rapid advancement of computer and network technologies has called for 

developmental tools and strategies in conducting computer-assisted learning activities to enhance 

student learning (Yang, Hwang, & Yang, 2013).  Researchers have indicated the importance of 

the learning activities taking personal preferences and learning habits into account, measuring the 

knowledge level of students and the difficulty level of the learning content (p. 185).  These are 

valuable factors for adapting learning presentation layouts and selecting appropriate learning 

content for individuals. 

 

Adaptive learning lends to the following student learning benefits: 

 Students get real-time responses to their work.  Adaptive learning courseware can 

help students to work on their own schedules, provide resources to help them 

through it on their own, especially at times when a professor is not available to 

give help. 
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 Teachers get data with insights into student needs.  Adaptive learning courseware 

can help to track what and how each student is doing so that the teachers can keep 

up with each student’s progress. 

 

 It decreases the risk of student falling behind and giving up.  Adaptive learning 

courseware can help students who are struggling with the course content, offering 

extra help or alert the teacher in time to step in to help, so those students can be 

successful. 

 

 It can make the already minimal interactions between faculty and online students 

more productive.  Adaptive learning courseware can help faculty to steer 

conversations in the right directions most important to helping the student 

succeed. 

 

 The technology actively uses research about how people learn.  Adaptive learning 

courseware can help to collect data over time so that researchers can refine how 

well the product works and become even more valuable to students. 

(Hicks, 2015) 

METHOD 

 

The theoretical framework includes qualitative and quantitative methods, yielding a mix 

method. 

 

 The qualitative research method will be used to gain insight into reasons and explanations 

for the behaviors and patterns of students using courseware in learning the course 

content, focusing on the control group, General Biology students.  Interviews are to be 

conducted. 

 

 The quantitative research method will be used to analyze data collected from the survey 

and report facts, utilizing the surveys to compile data and draw conclusions from that 

data. 

 

ADAPTIVE LEARNING COURSEWARE SURVEY 

 

 Feedback was arranged for the pilot study courses, consisting of a survey for focus 

groups. Consideration for the selected focus groups was related primarily to student satisfaction.  

Students were asked to participate including several selected general Biology classes. 

Figures 1, 2, 3 & 4 show the results (n=143) of an online survey conducted among general 

Biology students at the end of the Fall 2016 term. 
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Figure 1               Figure 2 

 

 

 

 

 

 

 

 

 

 

 

 

              

 

Figure 3                Figure 4 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Southern University and A & M College, Fall 2016 Pilot Study Survey 

 

The results of the online student survey show that the focus groups were extremely 

satisfied with the adaptive learning courseware, CogBooks.   Furthermore, the results confirm 

that the course materials presented in design and format adapted to matching students’ learning 

styles, supporting their learning needs, and meeting learning outcomes. 

 

The results (94%) of the online survey shown the focus 

groups were satisfied with using the courseware, 

confirming it was easy to use and navigate.  

 
 

The results (89%) of the online survey shown the focus 

groups gained a better understanding of the course 

concepts, confirming topics and materials covered was 

sufficient.  

 
 

The results (85%) of the online survey shown the focus 

groups were satisfied with using the courseware, 

confirming to have the courseware to be offered for other 

courses.  

 

 

The results (85%) of the online survey shown the 

focus groups were satisfied with the courseware, 

confirming to recommend the courseware to other 

students.  

 

file:///C:/Users/lspruel/Downloads/CogBooks%20SUBR%20STUDENT%20Survey%20(Biology)%20FALL%202016%20Data.pdf
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CONCLUSION 

 

Students learn best when they are given environments, opportunities, and tools to learn 

that are based on multiple perspectives in accordance with the knowledge level and the current 

cognitive state of the learner, providing flexible adaptive context (Kara and Sevim, 2013).  Most 

educators would agree to this fact and support an instructional design environment with these 

necessities, including an adaptive learning curriculum that works best for both the student and 

teacher.   

 

Following constructivist principles in designing adaptive learning systems and integrating 

compatible components of behaviorist principles, that is, immediate feedback when a learner 

needs help for a specific problem in the context, along with cognitive principles, providing 

instructional strategies regarding the cognitive state of the learners, are the supportive principles 

as well as tools that effectively help to yield positive results in student learning (Kara and Sevim, 

2013). The ultimate goal is to offer learning environments, tools and teaching methods that work 

for the betterment of student learning as individual learners as well as learners collectively.  

Offering course materials that adapt to match students’ learning styles, effectively supports their 

life-long learning success. 
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