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Background
Wiley Learning Solutions commissioned a study to measure the benefits of using 
their adaptive learning functionality, ORION, a newer component of their teaching 
and learning system, WileyPLUS. Thirteen instructors agreed to incorporate 
WileyPLUS with ORION into their Spring 2014 classes and participate in this 
study. While every instructor had access to ORION from the beginning of the 
semester, many only incorporated it into their course later in the semester. At the 
end of the semester, each instructor submitted their students’ grades, including  
the output from each system and the final course grade.

The instructors are from both community colleges and four-year institutions and 
span three subject areas: Accounting, Business, and Anatomy & Physiology. 
Each instructor varied in their engagement with WileyPLUS with ORION. 
Certain instructors required their students to use the tools, while other instructors 
only recommended their use. In turn, certain students were energetic in their 
use of both learning tools, while other students were more limited in their use. 
The final results show how both instructor engagement and student 
engagement with the tools affect student outcomes.

Hypotheses
Wiley commissioned Broadview Analytics, Inc., a third-party evaluator, to 
oversee the experiment and report the results. The hypotheses to be tested  
were that increased engagement with WileyPLUS with ORION among either  
the instructors or students would result in greater student achievement. 

Student engagement is defined as: 
• the amount of assignments attempted or completed,  
• achievement of mastery,  
• amount of time spent on achieving mastery and the completion of assignments.

Instructor engagement is defined as: 

• having WileyPLUS and/or ORION either required or optional,  
• the number of assignments and any contribution to the final grade. 

Student achievement is defined as:  
• the final grade in the course  
• and, where available, performance on midterm and final exams. 

The experimental design of the WileyPLUS with ORION study has 913 test 
cells, defined as each student who completed the course. Each of the 13 
instructors serve as blocks in the design, and the degree of engagement from 
instructors or students are considered to be random treatments.

Key Takeaways
•  Greater student use of 

ORION, through either 
time spent or number of 
engagements, 
corresponds to a higher 
grade in the course.

•  When instructors use 
ORION as part of the 
course grade, students’ 
scores in ORION are 
closely related  
to the final grade.

•  When both WileyPLUS 
homework and ORION  
are required, students  
who actively engage  
with both score nearly a  
whole letter grade higher 
than do those with  
lower engagement.

The hypotheses  
to be tested are  
that increased 
engagement with 
WileyPLUS with 
ORION among either 
the instructors or 
students result in 
greater student 
achievement. 
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Classroom Performance
The 13 instructors reported on 913 students who participated in the course.  
Of the 913 students who participated, 804 completed the course. Since certain 
instructors only provided the data for those who have completed their course, 
the decision was made to only evaluate those who completed their course. 

Accounting Business Anatomy & Physiology

The number of students for each 
instructor varies greatly. Some 
instructors had multiple sections  
of students, and even different 
formats for different students. 

Instructor
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Overall Performance In Course

Sample Size

Students earned a variety of 
grades in their respective courses. 
The final grade for each student 
shows that 94% passed the 
course, 75% earned a C or higher 
and 39% earned a B or higher. 
Each grade in the course is 
matched with its numerical 
representation on the 4.0 point 
scale. The overall average for the 
students is 2.39, which is between 
a B- and a C+.
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Average student performance in course by instructor The average grade for the 
students differs among each 
instructor. Every instructor gave at 
least one student an A, while only 
eight gave any of their students an 
F. The average grade per course 
ranges from a low of 1.97 to a high 
of 3.81. Most instructors gave an 
average grade in the 2.00 to 2.30 
range, while four instructors gave 
an average grade of 3.00  
or higher.
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ORION
ORION was utilized to a varying degree by all of the instructors. In general, 
those instructors who integrated ORION later in the course utilized fewer 
chapters. Those who required the use of ORION as either part of the grade or 
for extra credit saw their students attempt more chapters, while those who only 
recommended it saw their students attempt fewer chapters (8.4 chapters vs. 
3.6 chapters, respectively). 

Average number of ORION chapters attempted by students for each instructor The typical student utilized ORION 
for several chapters. Over 
three-quarters of the students 
attempted at least one chapter of 
ORION. The average student 
attempted 4.9 chapters of ORION, 
while those who attempted at least 
one attempted 6.4 chapters.

Not included in grade Included in grade
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The average student attempted 
over one-third of the chapters 
available. In the courses where the 
instructor included ORION as part 
of the grade, students attempted 
64% of the chapters, compared to 
only 30% in the other courses.

Number of Chapters Attempted
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ORION percent of chapters attempted for each student Students who attempted more 
chapters of ORION earned a 
better grade in the course. 

The regression equation is:

(CG) = 2.175 + .558 * (%CA)

Equation values: Course Grade (CG), 
Percent of Chapters Attempted (CA)

Percentage of Chapters
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Course performance by percent of ORION chapters attempted That is, those who attempt 100% 
of the chapters have, on average, 
over a half-point higher grade than 
those who have not attempted any 
chapters. The significance level of 
the model has a p-value of less 
than 0.0005.

Percentage of Chapters
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ORION chapters attempted by student
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Time spent (minutes) on ORION by students

Average time (minutes) spent by students on ORION for each instructor The amount of time a student 
spends using ORION is closely 
associated with the number of 
chapters that the student has 
attempted. The instructors who saw 
their students attempt more chapters 
also saw more time spent on ORION. 
The overall average amount of time 
spent on ORION per student is 86 
minutes, with those who included it in 
the grade reporting 151 minutes 
versus only 62 minutes for those 
who did not include it.

The students varied in their amount of 
engagement with ORION. The typical 
student spent 86 minutes engaging 
with ORION, while those who spent at 
least one minute averaged 112 minutes. 

Not included in grade Included in grade
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Minutes Using ORION

Instructor
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Students who engaged with 
ORION averaged over 60% in the 
ORION proficiency score for their 
chapters. The proficiency score is 
the reported average of scores 
across all assessments per 
chapter. Note that no student 
mastered more than 90% of the 
materials for the ORION 
assessments.

ORION average proficiency by student
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Average ORION Proficiency Score
0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

Students who spend time using 
ORION have on average, a half-
point higher grade in the course.

Students who spend more time 
using ORION earn a higher grade.

The regression equation is:

(CG) = 2.269 + .0015 * (MO)

Equation values: Course Grade (CG), 
Minutes Spent on ORION (MO)

That is, those who spend an extra 
three hours using ORION have,  
on average, nearly a half-point 
higher grade in the course. The 
significance level of the model has 
a p-value of less than 0.0005.

Course performance by time spent using ORION
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0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

When evaluating the score on 
ORION among all students, that is, 
those who have ORION as part of 
their grade and those who do not, 
the average course grade is not 
affected by the average ORION 
proficiency scores. While there is 
a slight upward tilt in the 
regression line, the model is not 
significant (p-value=0.364). Those 
on the lower-end and the upper-
end of the proficiency scores show 
higher course grades, while those 
with mid-range scores show lower 
course grades.

Course performance by average proficiency score on ORION  
(among all students)
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Average ORION Proficiency Score

However, when evaluating only the 
students who have ORION 
included as part of their grade, the 
average proficiency score on the 
assignments is significantly related 
to the overall course grade. The 
regression equation is:

(CG) = 0.852 + 2.870 * (OP)

Equation values: Course Grade (CG), 
Average Proficiency Scores on ORION 
(OP)

That is, those who score an extra ten 
points on their average proficiency in 
ORION have, on average, over a 
quarter-point higher course grade. 
The significance level of the model 
has a p-value of less than 0.0005.

Course performance by average proficiency score on ORION  
(among students who had as part of grade)

Average ORION Proficiency Score
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Most of the instructors utilized 
WileyPLUS in their course (12 of 
the 13). The extent to which they 
relied on WileyPLUS varied from 
instructor to instructor. Two 
instructors assigned many 
possible points for WileyPLUS, 
while the remaining instructors 
typically had 500 or fewer 
available points.

Likewise, the average points for 
the students varied from instructor 
to instructor.

WileyPLUS

Average student WileyPLUS score for each instructor

Maximum possible student WileyPLUS score for each instructor
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Course performance by WileyPLUS score Students who have a higher 
WileyPLUS score earn a higher 
course grade. 

The regression equation is:

(CG) = 0.578 + 2.096 * (WPS)

Equation values: Course Grade (CG), 
WileyPLUS Score (WPS)

That is, those who score 50% in 
WileyPLUS have, on average, a 
whole grade higher than those 
who score 0%. The significance 
level of the model has a p-value  
of less than 0.0005.

Students tend to perform well when 
utilizing WileyPLUS. Nearly 
two-thirds of the students earned at 
least a 90% on WileyPLUS, while 
over 90% received a passing 
grade. The overall student average 
is in the B+ range of 87.5%.

WileyPLUS percent score for each student

Those who score 50% in WileyPLUS have, on 
average, a whole grade higher than those who 
score 0%. The significance level of the model has 
a p-value of less than 0.0005.

WileyPLUS score (as percentage of overall points assigned) 

WileyPLUS score (as percentage of overall points assigned) 
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Finally, students who obtain 
higher ORION proficiency  
scores and have a higher score 
on WileyPLUS assignments earn 
a higher course grade. 

The regression equation is:

(CG) = -0.707 + 1.419 * (OS) + 
3.026 * (WPS)

Equation values: Course Grade (CG), 
ORION Score (OS), WileyPLUS  
Score (WPS)

The significance level of the model 
has a p-value of less than 0.0005.

Course performance by student segment

High Engagement

High Engagement Medium Engagement

Medium Engagement

Low Engagement

Low Engagement

A scatterplot of the average 
ORION proficiency score and the 
WileyPLUS score shows a positive 
correlation (coefficient=0.326) in 
those courses where ORION is 
part of the grade. Using a k-means 
Cluster Analysis, we are able to 
identify three segments: High 
Engagement (35% of students), 
Medium Engagement (36%) and 
Low Engagement (29%). The High 
Engagement students have the 
highest WileyPLUS scores (88%) 
and ORION scores (77%). The 
Medium Engagement students 
have higher WileyPLUS scores 
(81%) and lower ORION scores 
(59%). The Low Engagement 
students have the lowest 
WileyPLUS scores (74%) and 
ORION scores (40%).

ORION versus WileyPLUS performance

Students who obtain higher ORION proficiency 
scores and have a higher score on WileyPLUS 
assignments earn a higher course grade. 
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CONCLUSION
Students who engage with Wiley’s adaptive learning system, ORION, perform 
better in their course. Those students who either spend more time with ORION 
or attempt more of the chapters earn a higher course grade. Likewise, those 
who have a higher score in their WileyPLUS assignments earn a higher 
course grade.

Among teachers who include ORION scores in their students’ grades, including 
for extra credit, we see higher grades among students who engage with ORION 
and WileyPLUS. The increase in the course grade is higher than what can be 
directly attributed to either ORION or WileyPLUS, implying greater performance 
on exams and other graded materials. Students who engage with both ORION 
and WileyPLUS earn a full GPA point higher than do those students who had 
limited engagement.
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ORION Efficacy Study: Student Survey  
and Instructor Interview Analysis 

August  2014

Student Survey Findings
At the end of the term, the instructors participating in the study asked their 
students to respond to an optional questionnaire to assess their perceptions of 
and attitudes towards ORION. 227 of the students in the study completed the 
questionnaire.

Student reactions to ORION were highly positive, with students recognizing 
ORION for the many ways in which it helped them over the course of the term. 
Students rated ORION as highly helpful throughout the process of building and 
maintaining their knowledge, from identifying the material they need to work on, 
to practicing that material and evaluating their progress, to ultimately preparing 
for the graded assessments in their course. 

Students rate ORION as highly helpful

About one-third of the survey respondents were students whose instructors 
made ORION part of the grade (either by making it part of their required 
coursework or extra credit). As we know from the usage data captured by 
ORION, these students spent more time in the system and completed more 
chapters on average—and through their survey responses we can see that 
these students also had even more highly positive reactions to ORION, felt 
more strongly about the benefits of using ORION, and were more likely to 
recommend ORION to peers and to their instructors. 

Student quotes
“ I really liked how [ORION] told 
you what your weakest areas 
were so you could focus studying 
them. I used ORION to study for 
my second test and my score was 
10 points higher! I will definitely 
use it to study for our final. It 
helped me retain material a lot 
easier, so it should help in later 
classes that this was a prereq for. 
It helped me focus on the areas I 
really needed to, and provided a 
much better alternative to just 
reading and outlining the 
chapters—it gave me questions 
similar to the ones we were tested 
on so I was much more confident 
walking into our actual test.”

—Emily Armentro, Financial 
Accounting student, Virginia Tech

“ I think I will benefit [from ORION] 
by getting a better grade because 
I understand the concepts behind 
the problems that I am doing. It 
changed how I studied because 
before I would only do problems, 
but this way, I was able to learn 
definitions and concepts instead 
of just learning the motions of the 
problems.” 

—Elizabeth Burke, Financial 
Accounting student, Virginia Tech

Evaluating my progress in learning the material

Identifying the material that I need to practice

Preparing for tests/quizzes

Practicing the material on a regular basis

% Helpful/Very Helpful

Broadview Analytics, Inc.



Students for whom ORION was part of the grade were more likely to 
recommend ORION to a friend, with 74% giving a rating of 7 or higher (on a 
scale from 0 to 10, where 10 was “extremely likely”), versus 54% of students 
for whom ORION did not factor into the grade. When ORION factored into the 
grade, students liked it more for its key features: the availability of a large 
number of practice questions, the way it adapts to their level of knowledge and 
progresses from the easy to the difficult questions and concepts, the reports 
showing progress, and the ability to leave notes or mark questions for review 
later on. 

 What, if anything, do you like most about using ORION?

By making ORION factor into the course grade, instructors were generally able 
to motivate their students to spend more time engaged with the system, and as 
a result their students became more aware of ORION’s features and benefits. 
Students whose instructors made ORION part of the grade agreed more 
strongly that using ORION helped them in feeling more confident tackling their 
course material, motivating them to practice and study, studying more 
efficiently, and understanding and retaining the material. 

“ [ORION’s benefits include] Better 
grade in the course overall. Much 
better retention and recall of 
information. I will be able to 
self-develop a more systematic 
and efficient approach to learning 
and studying going forward.  
[ORION] improved focus and 
efficiency by providing a concise, 
systematic construct in which to 
operate with no pressure of 
failure. Quite simply, ORION 
became a game that I simply 
enjoyed playing!” 

—Adrian Rhodes, Anatomy & 
Physiology student, Lehman College

“ I think it motivated me more to 
study and helped me determine 
what I needed to focus on. It gave 
me a more engaging way to study 
other than just reading the 
textbook and my notes for hours.” 

—Nicole Dean, Financial 
Accounting student, Virginia Tech

“ I liked being able to use [ORION] 
as a study and review tool 
whenever I wanted. I liked being 
able to see the breakdown of 
what I needed to study more and 
what I was doing well within the 
chapter. I liked how the system 
allowed me to access the reviews 
both after the chapters and before 
exams. It was a useful study tool 
for exams as well as overall 
comprehension.” 

—Kara Dennis, Financial 
Accounting student, Virginia Tech

The availability of a large number of  
practice questions

The reports showing how I did during my 
time practicing

The way the system helps me progress from 
easy to difficult questions and concepts

The way the system adapts to my level  
of knowledge

The ability to leave notes for myself or mark 
questions for review later on

% Students

Students w/ORION as part of grade Students w/ORION ungraded

Student Survey and Instructor Interview Analysis
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Students strongly agree about the benefits of ORION

Additionally, while the majority of students participating in the survey were  
likely to recommend that their instructor continue to use ORION in future terms, 
those who had used ORION as part of their grade were even more likely to 
recommend that their instructor continue to use it (76% vs. 56%). 

This study suggests that, by assigning ORION as part of the course grade 
or as extra credit, instructors not only successfully incentivized their 
students to spend more time and to tackle more chapters in ORION, but they 
also helped students become more conscious of the benefits of the system, 
increasing the likelihood that they would continue to use and ultimately 
benefit from ORION in the form of a better final grade for the course.

Overall, 71% of students participating in the study said that ORION had a 
‘positive’ or ‘very positive’ impact on their grade. 69% of students agreed that 
they would use ORION in a future course, even if their instructor did not assign 
it (this goes up to 75% if ORION was part of their grade). 

“ I think I will benefit from the extra 
practice with the use of ORION. 
Using ORION made me study a 
bit more than usual.” 

—Marsol Wood, Introduction  
to Business student,  

City College of San Francisco  

“ ORION provided a good idea of 
what questions were going to be 
in our class exams. Because of 
ORION I was able to properly 
focus and hone in on portions that 
I struggled on.” 

—Introduction to Business 
student, City College  

of San Francisco  

“ [ORION] helps me study for the 
tests without having to create my 
own practice tests. It motivates 
me more because it challenges 
me on what I think I know but don’t 
and what I need to focus more on.” 
—Rebekah Manning, Introduction 
to Business student, City College 

of San Francisco   

Helped me develop a better understanding  
of the concepts

Helped me to better retain the material 

Made me feel more confident in my ability  
to learn the material for the course

Helped me use my study time more efficiently  
by showing me what I need to focus on most

Helped me feel more motivated to  
practice and/or study for this course

% Agree/Strongly Agree

Students w/ORION as part of grade Students w/ORION ungraded

Student Survey and Instructor Interview Analysis
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Instructor Interview Findings 
The instructors in this study were highly positive about ORION—they would all 
use ORION again and would recommend it to their colleagues. Regardless of 
the approach that they employed this past term, nearly all of the instructors 
said that they would incorporate ORION further into their course and make it 
count towards the grade in future terms.

- 13 out of 13 instructors in the study said that they will continue to use 
ORION in future terms

- 12 out of 13 instructors said (or implied) that they would make ORION 
part of their course grade in future terms

- 13 out of 13 instructors said that they would recommend ORION to  
a colleague

Key Benefits of ORION for Instructors:
While instructors may have had varying levels of success in convincing their 
students to use ORION, they agree that it is highly beneficial to the students 
who did use it. Instructors agreed that students who used ORION learned 
more/achieved a better understanding of the course material and were better 
able to identify and remediate their own weak areas, resulting in higher grades, 
increased confidence, and more focused/efficient study sessions. 

“ The ones who used it, and actually did it the way they were supposed to, what I 
heard is that they learned more and were able to see their weak spots. When 
I would give a test across multiple chapters they would think it is too much to 
study but then they would use ORION and would be able to just study the parts 
they don’t know.” 

—Deanna Kirchen

“ [ORION] helps [students] make best use of their time in reviewing the 
material. They can get a lot of responses in WP and textbook but ORION 
incorporates everything together. ORION tells them where they should spend 
more time and it helps them review effectively and efficiently.” 

—Lijun Lei

Instructors also recognized that ORION benefitted them directly by providing 
them with concrete data on where their classes are on learning the material as 
a whole, which in turn helps them to use their class time more efficiently. It also 
gives them the ability to view individual student progress and proficiency, 
illuminating confidence levels and providing them with information and insights 
that the students themselves may be reluctant to share in class.

Instructor quotes
“ [ORION] is a confidence 
builder. I think their confidence 
was really high. They know that if 
they want to learn the material 
they can actually assess 
themselves. And that assessment, 
if they do it and feel good about 
the amount of time they put into it, 
can make them feel confident that 
they’ll do well. They don’t have as 
much fear.” 

—Mary Padula

“ I wanted my students to practice 
reading and answering questions. 
In the past I have had students 
rely on my lectures to learn, even 
though I specify that I want them 
to read the text. ORION gave me 
a chance to enforce that because 
the questions in ORION are 
based on the text material. […]  
At first they were not quite sure, 
they didn’t get the point. But then 
they realized that to answer the 
questions they had to refer to the 
book, and once they did that – 
their grades went up. […] They 
think it does help them with their 
exams. And it forces them, as 
they answer some of the 
questions and complete them,  
to try more challenging questions. 
It encouraged them to learn 
more and read the text more.” 

—Maryam Bamshad

Student Survey and Instructor Interview Analysis
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“ I was able to use my class time in a much more productive way. In my years 
of teaching, these were two of my best sections and I think it is because they 
were so involved in the learning platform. A lot of times I don’t know what they 
do know or don’t know, and whether I should just go over what’s in the chapter.” 

—Mary Padula

The instructors in this study emphatically agree that they would use ORION 
again and would recommend it to their colleagues—many noted that they plan 
to make ORION an even more integral part of their course, assigning it as a 
grade and stressing its importance to their students.

“  I would recommend ORION because it releases you from tedium and allows the 
students who want to learn to have an academic resource that as individuals we 
can’t duplicate. Professionals in the field, nationally based, have made it and it 
prepares students to become better learners. […] It makes your life easier, fun, 
and more engaging.” 

—Mary Padula

“ Yes. Definitely. I think it is something that I was waiting for in terms of 
getting students to focus on their textbook.The questions come from the text 
and it is a way for students to realize what they don’t know and what to focus on. 
And because it is adaptive it is suited to each student’s learning abilities and 
encourages them to continue learning and push themselves. I would go more in 
depth in introducing ORION to students and what it can do for them, and have 
them look at their progress and have them follow up themselves. I want to make 
students independent learners and ORION helps them.” 

—Maryam Bamshad

“ Yes. In fact I keep telling my staff that they need to give their students ORION. 
[…] I think it is absolutely the missing piece we have been waiting for.” 

—Deanna Kirchen

“ I want to be a spokesperson and go out to other instructors and show them that 
I am one of them and here is what the statistics have revealed. Here is what I 
have been able to reveal.” 

—Susan Berston 

“ [In future terms] I might give them more credit or some way of factoring it in, 
because I feel that [ORION] is helpful and unless they get a tangible benefit most 
students won’t use it. I would be an even stronger advocate of providing a 
stronger reason for them to use it.” 

—Herb Hunt

“ [With ORION] I can adjust my 
class and focus in class to help 
them learn more about the 
topics they are struggling with 
and help them – rather than 
review all the material again. 
[…]It gives me feedback of the 
performance of the students that  
I can’t receive from them. They 
won’t say that they had a problem 
with a chapter if everyone else 
seemed confident in class. But I 
can see if they did and help them 
and myself.” 

—Lijun Lei

“ [ORION] is one of those tools 
that you can hone your lectures 
around, and focus areas of your 
class around what students 
struggle with. It gives you the 
empirical data that you need.” 

—Tom Mobley

“ [ORION] allowed me to have a 
deeper relationship and better 
knowledge of the students who 
are suffering and the students 
who are really not in danger of 
failing the course. I have 
individual meetings with them and 
will be able to talk to them about 
how much time they are spending  
with the book and with ORION 
because I do equate a lot of time 
on ORION with the time they are 
spending with the book, or online 
with the ebook. They have told 
me that they spend more time 
with the ebook.” 

—Susan Berston
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