
Two adaptive learning 
tools: Comparing feedback, 
achievement and 
satisfaction
ERIN A. CRISP, M.S. & JODI MILLS, PH.D

INDIANA WESLEYAN UNIVERSITY



Introduction

Overall, there were remarkably few 
differences between the effectiveness of 
the two software tools tested. 

Achievement between the two groups 
showed no significant differences, and 
both persistence and satisfaction 
differences could be attributed to 
confounding variables. 

Even though the principle, that timely, 
relevant feedback increases achievement, 
is simple to understand, the praxeology 
involved with implementation produces 
mixed results. This study compares two 
instructional technologies marketed as 
adaptive learning software tools-
RealizeIt and MyMathLab. Central to the 
effectiveness of adaptive learning is 
assessment and the feedback that 
learners receive with both successful and 
unsuccessful responses. 



Defining Feedback
Feedback “describe[s] any of the numerous procedures that are used to tell a 
learner if an instructional response is right or wrong" (Kulhavy, 1977, p. 211). 
Feedback provides “information about the correctness of the response,” (Jaehing, 
2007, p. 220). 

Included both human and computer-assisted forms of feedback. 

Feedback could be a pre-programmed, automated response, delivered from the 
adaptive-learning platform to the student. Feedback could also be a peer or an 
instructor’s response to the student’s question in an online discussion forum. 



Feedback Assumptions
Distributed practice is better than massed practice. Ideally, students should 
practice every day, receiving elaborated feedback each time. Practice and 
feedback 7 days a week with EF feedback after each response equates to the 
ideal feedback experience.

Feedback that does not show correct/incorrect responses is generally meant to 
encourage students (Ex: great job, keep it up), and although it will count toward 
the frequency score(Fr), it will not count as elaborated or verification feedback 
because it is not instructive. 

Both computer-based and instructor-delivered feedback can be equivalently 
evaluated; one doesn’t automatically carry more weight than the other because 
of its nature as computer-based or instructor-delivered. 

Since it would be difficult to establish causation between quantity and quality of 
feedback, we combine both into one variable. 



Research Questions
1. How do student feedback experiences, 

achievement (grade), persistence (time on 
task), and satisfaction (end of course 
survey) vary between the adaptive 
learning tool (RealizeIt) and the 
personalized learning tool (MyMathLab) 
under consideration?

2. How do students experience feedback in 
terms of quality, quantity, and frequency?

3. What correlations exist between a student’s 
feedback experience and their academic 
achievement, persistence, and satisfaction?



Feedback Experience (Fx)
Quantity

The number of feedback 
instances available to a 
student in 1 week.

Quality

Each feedback instance coded 
0 (KR), 1 (VF), or 2 (EF) quality 
points. 
See Table 1, (Pyke, 2007, p.25). 

Frequency
# of days with feedback 
out of 7 days as a %age

Ex: 3/7, Fr= 43%

-Homework responses 
-Discussion forum responses
-Practice question responses

QQ

For example, imagine a student worked through 28 homework problems where 20 problems were 
correct and given “Great job!” (0, KR) as feedback. The other 8 problems were wrong, and she was given 
elaborated feedback (2, EF). She also received 2 instructor or peer responses to her discussion board 
posts, each with verification feedback (1, VF). In total, she has 30 feedback (28 HW + 2 DB) instances for 
the week, each with a maximum possible quality score of 2. 
Her maximum possible QQ points = 60
Her actual QQ points = 19 (20HW*0KR)+(8HW*2EF)+(2DB*1VF)=19
Total actual QQ score is 19/60=31.67% Fx: (31.67%)*(43%)/2=37.34%

QQ Fx
Ex: (QQ*Fr)/2= 

37.34%

Feedback Experience Score 
is the mean of QQ and Fr.
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0
Knowledge of 
Results (KR)

1
Verification Feedback (VF)

2
Elaborated Feedback (EF)

The student knows 
whether his/her 
attempt is correct or 
incorrect. He/she 
receives no next 
steps. 
Ex: Great work!

The student sees the original 
question and the correct 
response along with his/her 
own response for 
comparison. 
Ex: You selected B but the 
correct response is D. 

The student sees the original 
question, the correct response, 
his/her own response, and in 
addition is given next steps for 
learning or a question for 
further consideration.
Ex: D is the correct response. 
Watch the Variables video for 
additional explanation.

Table 1. Quality of feedback rubric.



Materials and Methods
The two versions of the College Algebra course used the same LMS platform. 

Version RI utilized RealizeIt to instruct, assess, and provide feedback within each 
homework assignment. 

Version PS utilized MyMathLab to assess and provide feedback within each 
homework assignment.

End of course survey used in all IWU courses. 

Faculty Feedback survey.

Open-ended reflection as an in-class assignment asking students to discuss 
strengths and challenges in the course.

Reporting metrics from system data: time on task, items accessed per student, 
type of feedback provided.

Mid-term and final exams were identical for all students.
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Version RI Screenshot of a learning path



Version PS Screenshot of a Study Plan



Q1 Version PS Mean (SD) Version RI Mean (SD)
Student Feedback Experience 34.10 (7.2) 30.99 (10.3)

Quality/Quantity 31.50 (4.8) 27.09 (8.8)*

Midterm Exam (0 – 100) 79.81 (13.8) 79.58 (17.8)

Final Exam (0 – 100) 73.10 (16.4) 65.91 (27.3)

Course Grade (0 – 1000) 854.81 (77.9) 839.45 (97.4)

Persistence 3675.42 (2097.2) 5310.42 (3616.2)*

Course Satisfaction (0 – 5) 4.68 (.1) 4.51 (.2)*

Instructor Satisfaction (0 – 5) 4.83 (.1) 4.87 (.1)*

*p<.05



Q2

“I like MML best. I think it’s because that’s what 
we have used in the past so I’m more familiar 
with it.” 

“The system truly helped me accomplish the 
homework and gain a better understanding”

“I already took an Algebra course, and this was 
more difficult than I expected, but I have obtained 
more knowledge on mathematics and I am glad I 
was assigned this course.”

Very Pleased Pleased Displeased Very Displeased N/A

Version PS 5 3 1

Version RI 1 5 1 3 1

Blind scored qualitative feedback ratings based on students’ open ended responses to the course journal 
reflection question.



Mean
Standard 
Deviation

Correlation with
Student Feedback 
Experience (Fx)

Student Feedback 

Experience

32.49 9.07

Midterm Exam 79.68 1.98 -.119

Final Exam 69.39 2.85 -.254*

Course Grade 3846.89 88.14 -.090

Persistence 4518.47 385.54 .125

Course Satisfaction 4.59 0.02 -.159

Instructor Satisfaction 4.85 0.01 -.082

*p<.05

Q3: Analysis found only one 
statistically significant correlation.  
A Spearman's rank-order 
correlation was run to determine 
the relationship between the 
student’s feedback experience and 
their final course grade. 

There was a small, negative 
correlation between the student’s 
feedback experience and their final 
course grade, which was statistically 
significant (rs(62) = .-.254, p = .043). 

As the student’s feedback 
experience scores increased, their 
final course grade decreased. 
Students who needed more 
feedback (practice questions and 
discussion responses) scored lower 
on exams.



Conclusions

We learned that there was a significant difference 
in the quality and quantity of feedback students 
received, as we chose to measure it, but that 
students’ achievement was not impacted.

Students in the RI group showed greater 
persistence and students in the PS group showed 
greater satisfaction. Neither group differed in 
achievement, so neither their time in the learning 
environment, nor their satisfaction, significantly 
impacted their achievement. 

We note that greater quantity of time on task 
appeared to produce no greater achievement for 
students, and therefore we wonder if Version PS 
is the most effective choice, most other variables 
being equivalent. 



Limitations
Adult learners, accelerated 5 week courses.

Most students had prior experience with 
MyMathLab

Small sample sizes. Study is ongoing to increase 
sample size.

Untested method for quantifying students’ 
feedback experience.

Only College Algebra. English composition study 
is ongoing.

Four different instructors involved.
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