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Measuring Students” Motivation: Validity Evidence for the MUSIC Model
of Academic Motivation Inventory

Abstract

This study provides validity evidence for the MUSIC Model of Academic Motivation Inventory (MUSIC
Inventory; Jones, 2012), which measures college students’ beliefs related to the five components of the
MUSIC Model of Motivation (MUSIC model; Jones, 2009). The MUSIC model is a conceptual framework
for five categories of teaching strategies (i.e., eMpowerment, Usefulness, Success, Interest, and Caring) that
were derived from research and theory as ones that are critical to students’ motivation ( Jones, 2009).
Participants included 338 undergraduate students who provided questionnaire responses in reference to 221
different courses at a large public U.S. university. Our analyses included classical item analysis, confirmatory
factor analysis, the calculation of Rasch measurement scales, and Pearson’s correlation coefficients. Results
support the validity of scores produced by the MUSIC Inventory for use with college students. This inventory
could be useful to instructors and researchers interested in assessing the effects of instruction on students’
motivational beliefs.
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This study provides validity evidence for the MUSIC Model of Academic Motivation Inventory (MUSIC Inventory; Jones,
2012), which measures college students’ beliefs related to the five components of the MUSIC Model of Motivation
(MUSIC model; Jones, 2009). The MUSIC model is a conceptual framework for five categories of teaching strategies (i.e.,
eMpowerment, Usefulness, Success, Interest, and Caring) that were derived from research and theory as ones that are
critical to students’ motivation (Jones, 2009). Participants included 338 undergraduate students who provided
questionnaire responses in reference to 221 different courses at a large public U.S. university. Our analyses included
classical item analysis, confirmatory factor analysis, the calculation of Rasch measurement scales, and Pearson’s correlation
coefficients. Results support the validity of scores produced by the MUSIC Inventory for use with college students. This
inventory could be useful to instructors and researchers interested in assessing the effects of instruction on students’

motivational beliefs.

INTRODUCTION

Researchers have used various approaches to examine factors that
affect students’ motivation in learning environments. Early attempts
were aimed at understanding students’ traits and the ways in which
students approached their academic work (Entwistle & Morton,
1989). Researchers then focused more on the influence of the
learning environment on students’ motivation and learning. These
types of studies led Entwistle and Morton (1989) to conclude that,
“Students’ perceptions of their academic environment have a pow-
erful influence on the quality of their learning” (p. 452). Since then,
researchers have continued to explore how students’ external en-
vironments interact with their internal needs, cognition, and affect
(Ormrod & Jones, 2015), and many theories have been developed
to explain these interactions (Schunk, Meece, & Pintrich, 2014).

Given the importance of students’ perceptions of their learn-
ing environments, it is critical for instructors to consider these
perceptions when designing or re-designing their courses. To de-
termine students’ perceptions of their learning environment in a
course, instructors are faced with two primary questions: (1) What
perceptions should be assessed? and (2) How should these per-
ceptions be assessed? The research and theories related to student
motivation can be difficult for instructors outside of the field of
motivation to interpret because there are many theories of moti-
vation from which to choose and the jargon used is often difficult
to understand.

To address these issues, the MUSIC™ Model of Motivation
(Jones, 2009; abbreviated in this article as the “MUSIC model”) was
designed to provide a conceptual framework to help instructors
in any field understand how to apply current motivation research
and theories to instruction. The MUSIC model consists of five cat-
egories of teaching strategies that Jones (2009) derived from re-
search and theory as ones that are critical to students’ engagement
in academic settings: eMpowerment, Usefulness, Success, Interest,
and Caring (MUSIC is an acronym). Instructors who address these
MUSIC components are more likely to be successful at motivating
their students to engage in learning (Jones, 2009, 2015). Thus, the
MUSIC model provides instructors with some guidance in what
student perceptions should be assessed.

The second question noted previously was, how should stu-
dents’ perceptions be assessed? Surveying students with a question-
naire can be an expeditious method to assess their perceptions.To
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increase the validity of the scores produced from a questionnaire,
responses to several questionnaire items can be averaged to form
scales, which can comprise a larger instrument or inventory that
can be used to measure one or more psychological constructs (e.g.,
interest). Instruments that measure motivation-related constructs
usually include Likert-type items that are labeled at the endpoints
(e.g., strongly disagree to strongly agree; Eccles & Wigfield, 1995;Val-
lerand, Pelletier, Blais, Briere, Senecal, & Vallieres, 1992; Williams &
Deci, 1996). However, these instruments often measure constructs
related to a specific motivation theory, which limits their use for
instructors who want to examine a broader spectrum of motiva-
tion-related perceptions. Furthermore, because these instruments
have often been designed by different researchers at different times
for different purposes, the instruments can differ in many ways,
including the tone of the items, the types of items (e.g., questions,
statements), the number of response options (e.g., | to 5, | to 7),
and the labels provided at the response options (e.g., strongly agree,
very interested). These differences make it difficult to compare and
interpret the scores obtained from the instruments. As a result,
instructors and researchers who want to assess students’ percep-
tions on all five MUSIC model components with these instruments
have to modify the original measures, sometimes fairly significantly
(e.g., Jones, 2010a).

The purpose of the present study was to provide validation
evidence for the MUSIC™ Model of Academic Motivation Inven-
tory (Jones, 2012; abbreviated in this article as the “MUSIC Inven-
tory”) that includes five scales to measure the five components of
the MUSIC model. A strength of the MUSIC Inventory is that the
scores produced from it can be used by instructors to improve
their instruction because each MUSIC Inventory scale corresponds
to one of the five key MUSIC components that can be used to
increase students’ motivation.

CONCEPTUAL FRAMEWORK

The MUSIC model is a conceptual model based on many differ-
ent theories and focuses on how social contexts affect students’
perceptions of key motivational beliefs (Jones, 2009, 2015). Five
key principles of the model are that instructors need to ensure
that students: (I) feel empowered by having the ability to make
decisions about some aspects of their learning, (2) understand why
what they are learning is useful for their short- or long-term goals,



(3) believe that they can succeed if they put forth the effort re-
quired, (4) are interested in the content and instructional activities,
and (5) believe that the instructor and others in the learning envi-
ronment care about their learning and about them as a person. In-
structional recommendations are directly related to each of these
five principles. Because instructors are typically not experts in the
field of motivation, the terminology used for the MUSIC compo-
nents emphasizes the importance of these five principles and the
related instructional implications, rather than providing the names
of the motivation jargon (e.g., autonomy, self-concept, utility value)
that has specific meanings to motivation scholars. As a result, the
MUSIC model principles can relate to more than one motivation
construct, especially given that many constructs have similar or
overlapping definitions (Schunk, 2000).

In measuring students’ perceptions of the MUSIC components
in a learning environment, it is necessary to relate each MUSIC
component to a specific construct.Table | provides definitions for
each of the five MUSIC model components assessed in the MUSIC
Inventory and lists the constructs to which they most closely re-
late. In designing the MUSIC Inventory, Jones (2012) targeted one
of the related constructs for each MUSIC component (shown in
italics in Table I):autonomy for empowerment, utility value for use-
fulness, expectancy for success, situational interest for interest, and
caring for caring. Definitions of these constructs and the associated
references are provided in the remainder of this section.

The empowerment component refers to the amount of con-
trol students perceive that they have over their learning environ-
ment in the course. Students who are empowered perceive that
they can make choices and decisions, as opposed to feeling that
they are being controlled by the instructor or other factors. For
example, a student who feels empowered might say, “I did what |
wanted to do during that activity.” This student felt free to make
her own decisions, and thus, felt empowered during the activity.

The empowerment component is consistent with the “auton-
omy” construct as defined by Deci and Ryan (1991) in the follow-
ing description: “The need for autonomy (or self-determination)
encompasses people’s strivings to be agentic, to feel like the ‘origin’
(deCharms, 1968) of their actions, and to have a voice or input
in determining their own behavior. It concerns the desire to ex-
perience an internal perceived locus of causality with regard to
action—that is, to experience one’s actions as emanating from the
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self” (p. 243).

It is important to note that the empowerment component and
the autonomy construct are not synonymous with the “autonomy
support” construct that may be familiar to some readers. The au-
tonomy support construct includes aspects of the autonomy con-
struct, but it is more broadly defined than autonomy. Definitions
of autonomy support typically include most of the following five
elements: providing meaningful rationales, acknowledging negative
feelings, using non-controlling language, offering choices, and nur-
turing inner motivational resources (for a review, see Su & Reeve,
2011). For an example of how autonomy support is broader in
scope than the autonomy construct, consider that nurturing inner
motivational resources can include constructs such as interest, in-
trinsic motivation, competence, relatedness, sense of challenge, and
intrinsic goals (Su & Reeve, 201 1).

The usefulness component of the MUSIC model involves the
extent to which students perceive that the coursework (e.g., as-
sighments, activities, readings) is useful for their short- or long-
term goals. One way in which a course could be perceived as being
useful is if it provided knowledge or skills that were relevant to
students’ careers. The usefulness component is consistent with
constructs such as utility value (Eccles et al., 1983; Eccles & Wig-
field, 1995;Wigfield & Eccles, 2000) and instrumentality (De Volder
& Lens, 1982; Kauffman & Husman, 2004). As explained by Wigfield
and Eccles (2000), “Utility value or usefulness refers to how a task
fits into an individual’s future plans” (p. 72).

The success component of the MUSIC model is based on the
idea that students need to perceive that they can succeed if they
put forth the appropriate effort. Students who believe that they
can be successful, expect to do well in future activities. The suc-
cess component of the MUSIC model is consistent with constructs
such as expectancy for success (Eccles et al.,, 1983; Eccles & Wig-
field, 1995; Wigfield & Eccles, 2000), self-efficacy (Bandura, 1986),
and competence motivation (Elliot & Dweck, 2005; White, 1959).
For example, expectancy for success (Eccles et al., 1983) has been
defined and measured as “children’s beliefs about how well they
will do on upcoming tasks, either in the immediate or longer term
future” (Wigfield & Eccles, 2000, p. 70).

Consistent with current theories of interest (e.g., Hidi & Ren-
ninger, 2006), Jones (2009, 2010a) has discussed interest in the MU-
SIC model as consisting of two theoretically distinct constructs: sit-

TABLE |. Definitions of the MUSIC Model Components and Related Constructs

MUSIC model components The degree to which a student perceives that: Related constructs'

eMpowerment he or she has control of his or her learning environment in the course *autonomy

Usefulness the coursework is useful to his or her future eutility value
einstrumentality

Success he or she can succeed at the coursework sexpectancy for success
eself-efficacy
scompetence

Interest the instructional methods and coursework are interesting ssituational interest
eintrinsic motivation
eintrinsic interest value
«flow

Caring the instructor cares about whether the student succeeds in the coursework and cares about the ecaring

student’s well-being *belongingness

erelatedness
eattachment

'Items in the MUSIC Inventory were designed to measure the constructs in italics, although the other constructs listed are closely related.
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uational interest and individual interest. Situational interest refers
to the immediate, short-term interest that arises spontaneously in
a particular situation (Schraw, Flowerday, & Lehman, 2001), where-
as individual interest refers to internally activated personal values
about a topic that are more enduring. Although situational and
individual interests can interact (Ainley & Ainley, 201 1), students’
perceptions of their situational and individual interest can be con-
sidered to be somewhat independent of one another. For example,
a student could have a high individual interest in a topic and a low
situational interest in an activity related to that topic. Or, the stu-
dent could have a low individual interest in a topic and a high situa-
tional interest in an activity related to that topic. Because the intent
of the MUSIC Inventory is to assess students’ perceptions about a
course and the topics within it, it includes a measure of situational
interest and not a measure of individual interest. The rationale was
that regardless of students’ individual interest in a course or course
topics, instructors should strive to design a course that triggers
students’ situational interest.

Students who are situationally interested pay attention to and
are emotionally aroused by instructional methods and coursework.
The situational interest component of the MUSIC model is consis-
tent with constructs such as situational interest (Hidi & Renninger,
2006), intrinsic motivation (Deci, | 975), intrinsic interest value (Ec-
cles & Wigfield, 1995), and flow (Csikszentmihalyi, 1990). As Hidi
and Renninger (2006) explained: “Situational interest refers to fo-
cused attention and the affective reaction that is triggered in the
moment by environmental stimuli, which may or may not last over
time” (p. I 13).

The caring component of the MUSIC model involves the ex-
tent to which a student believes that others in the learning envi-
ronment (e.g., the instructor, other students) care about whether
he or she succeeds in the coursework and cares about his or her
well-being. When students feel cared for by the instructor, they
perceive the instructor’s caring through actions such as the in-
structor: listening to students, helping students with their academic
needs, and being respectful of students. The caring component can
be divided into academic caring (i.e., caring about students’ success
in the coursework) and personal caring (i.e., caring about students’
well-being). However, because academic and personal caring have
been shown to form one construct (Jones & Wilkins, 2013) and the
educational implications for both are very similar (Jones, Watson,
Rakes, & Akalin, 2012), both academic and personal caring are as-
sessed with one scale in the MUSIC Inventory. The caring compo-
nent is consistent with constructs such as caring (Noddings, 1984,
1992), belongingness (Baumeister & Leary, 1995), relatedness (Deci
& Ryan, 2000), and attachment (Ainsworth, 1979; Bowlby, 1969).
As Noddings (1992) explains:“A caring relation is in its most basic
form, a connection or encounter between two human beings—a
carer and a recipient of care, or cared-for” (p. I5). The carer (the
one providing the caring) must be in a state of consciousness that is
characterized by “open, nonselective receptivity to the cared-for”
(p. 15); he must “really hear, see, or feel what the other tries to
convey” (p. 16).Additionally, the cared-for must receive the caring
and show that it has been received (p. 16).

PURPOSE

We designed this study to provide further validation evidence for
the MUSIC Inventory.At the time of this study, the MUSIC Invento-
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ry had not been tested across a variety of higher education courses
in many different subject areas. Further, no studies had provided
evidence for the convergent, divergent, and predictive validity of
the MUSIC Inventory by correlating the MUSIC Inventory scales
to other measures.The purpose of this study was to address these
needs.

The MUSIC Inventory could be useful to instructors and re-
searchers because one inventory that measures all five MUSIC
model components does not currently exist. Consequently, in-
structors and researchers are forced to use instruments that vary
in the tone and type of items, in the number of response options
provided, and in the labels used for the response options.These dif-
ferences make it difficult, if not impossible, to interpret the scores
from any one instrument in relation to the scores from the instru-
ments measuring the other MUSIC components. Furthermore, it is
unwieldy for instructors to piece together various instruments de-
signed by different researchers for different purposes and different
populations. It is more practical and useful for instructors to have
one inventory that measures all five of the MUSIC components.

METHODS

Participants and Procedure

Participants included 397 undergraduate students who were en-
rolled in an online course at a large public U.S. university. A little
over half (56.4%) of the students were female and most of the stu-
dents were White (77.3%), while the remaining students reported
their race/ethnicity as Asian or Pacific Islander (15.6%), Black or Af-
rican American (3.0%), Hispanic (2.0%), or other (2.0%).About half
of the students reported their academic class standing as senior
(49.9%), 22.4% reported it as junior, 20.9% reported it as sopho-
more, and 6.8% reported it as first year.

Near the end of the course, students completed a [21]-item,
online questionnaire that included the MUSIC Inventory items and
the other motivation-related items described in the “Instruments”
section below, as well as items about a course, an instructor, their
personality, and their demographic information. Students received
a small amount of course credit for completing the questionnaire,
but their responses were not graded; rather, students received full
credit if they completed the questionnaire items and were asked to
answer them honestly. At the end of the questionnaire, they were
asked whether or not they would allow their responses to be in-
cluded in the present study.

At the beginning of the questionnaire, students provided their
name and email address. Next, they were asked to do the following:
“think of a course that you are enrolled in this semester OTHER
THAN [THE CURRENT COURSE] and provide the information
below. If you are not enrolled in any other courses, you may use
[the current course]; otherwise, please think of another course
besides [the current course].” The next three questions asked stu-
dents to list the course name abbreviation, course number, and
course title. Students were notified that they would need to re-
fer to that course when answering the questions in the following
sections. The final introduction question asked students to choose
whether the course was primarily a face-to-face course, an online
course, or a hybrid course that takes place face-to-face and online.

Instruments
In this section, we describe all of the instruments that we used in
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TABLE 2. Example Items from the Instruments

MUSIC model components MUSIC Inventory example items

Comparison scale example items

eMpowerment/autonomy
my own way.

Usefulness/
utility value

| was confident that | could succeed
coursework.

Success/
expectancy for success

Interest/
situational interest

The coursework was interesting to me.

The instructor cared about how well |
the course.

Caring

| had the freedom to complete the coursework

In general, the coursework was useful to me.

My instructor listened to how | would like to do things.
(Learning Climate Questionnaire)

What | learned in this course was relevant to my life. (Utility
Value scale)

in the During this course, | felt confident in my ability to learn the

material. (Perceived Competence scale)
In general, how interested were you in learning the content
material in this course? (Interest scale)
did in | believe that my instructor cared about how much |
learned. (Classroom Life Instrument)

the study. Table 2 shows example items from the MUSIC Invento-
ry and other instruments intended to measure similar constructs
(hereafter referred to as the “comparison scales”).

MUSIC Inventory. The MUSIC Inventory consists of 26
items that are organized into five scales that include five empow-
erment items, five usefulness items, four success items, six interest
items, and six caring items (the complete inventory is provided in
Jones, 2012). All items are rated on a 6-point Likert-type format
scale ranging from strongly disagree to strongly agree with descrip-
tors at each point.

Learning Climate Questionnaire (LCQ). We used five
items modified from the 6-item, short version of the LCQ (Wil-
liams & Deci, 1996) that measures the degree to which students
perceive the instructor as supporting their autonomy. Items were
rated on a 7-point Likert-type format scale ranging from strong-
ly disagree to strongly agree. Similar to Jones (2010a), we did not
use one of the six items, shortened another item, and changed
the wording in three of the items to make it past tense. In prior
studies, the Cronbach’s alpha values for this modified version have
been good (in Jones, 2010a,a = .81,.85,.92,.91;in Jones et al,, 2012,
a=.93).

Utility Value Scale. We used
three-item utility value scale used by Hulleman, Durik, Schweigert,
and Harackiewicz (2008) which measures the extent to which stu-
dents perceived the course to be useful to their life and future.
Items were rated on a 7-point Likert-type format scale ranging
from strongly disagree to strongly agree. Similar to Jones (2010a), we
changed the wording of the three items from “class” to “course”
and changed the word “career” in one item to “my future” to make
the question more general than the word “career” The Cronbach’s
alpha values for this modified version of the utility value scale have
been good (in Jones, 20103, a = .88, .86,.94,.93;in Jones et al., 2012,
a=.95).

Perceived Competence Scale.We used a modified 4-item
Perceived Competence Scale, which assesses students’ feelings of
competence in a course (Williams & Deci, 1996; Williams, Freed-
man, & Deci, 1998). Items were rated on a 7-point Likert-type for-
mat scale ranging from very untrue to very true. Similar to Jones
(2010a), we changed the wording for one item slightly and this scale
has led to good Cronbach alpha values (in Jones, 2010a, a = .88, .84,
.92, .86;in Jones et al., 2012, a = .93).

Interest Scale.To measure situational interest, we used three
items that are similar to those used by others to measure “interest”
and “intrinsic interest value” (e.g., Eccles & Wigfield, 1995; Simpkins,

items modified from the

https://doi.org/10.20429/ijs0tl.2016.100107

Davis-Kean, & Eccles, 2006).The scale assesses the degree to which
students enjoy and are interested in the course. ltems were rated
on a 7-point Likert-type format scale ranging from very uninterested/
strongly disliked to very interested/enjoyed a lot. Researchers who have
used this scale have reported good Cronbach alpha values (in Jones,
2010a,a = .88,.87,.90, .85;in Jones et al,, 2012, a = .90).

Classroom Life Instrument (CLI). We used two, 4-item
scales of the CLI (Johnson, Johnson, & Anderson, 1983) titled Teach-
er Academic Support and Teacher Personal Support. These scales
measure students’ perceptions of teacher support in academic and
personal dimensions, respectively. Students provided their ratings
on a 7-point Likert-type format scale ranging from never to always.
We modified these scales similar to Jones (2010a) by changing the
items from present to past tense and making a few wording chang-
es to three of the items. The Cronbach alpha values have been
found to be good with these modifications (for academic support,
a =.84,.89,.94,.93 in Jones,2010a,and a = .93 in Jones et al., 2012;
for personal support, a = .83, .85, .92, .86 in Jones, 2010a,and a =
.92 in Jones et al.,2012).

Effort/Importance Scale. We used a 4-item measure of
effort used by Jones (2010a) that was based on the 5-item Effort/
Importance scale that is part of the Intrinsic Motivation Inventory
(Plant & Ryan, 1985) and that assesses the amount of perceived
effort that students put forth in a course. An example item, rated
on a 7-point Likert-type format scale ranging from very untrue to
very true, is:“l put a lot of effort into this course.” Similar to Jones
(2010a), we changed the items to focus on “this course” and we did
not use one of the original five items because students in that study
found it confusing and unclear (in Jones, 2010a, a = .84, .84, .86, .84).

Instructor and Course Ratings. To measure students’
overall perceptions about the instructor and course ratings, we
used one item for the instructor rating and another for the course
rating. Both items had a 7-point Likert-type format scale with a
descriptor at each point ranging from terrible to excellent. The ex-
act wording of the items was: “My overall rating of the instructor
for the course | listed is:” and “My overall rating of the course |
listed is:” We selected these items because they are similar to the
one-item scales completed by students on their official university
course evaluation forms at the end of a course and they were also
used by Jones (2010a).

RESULTS
First Validation Phase
The purpose of the first validation phase of this study was to assess



the statistical qualities of the MUSIC Inventory. Of the 397 students
who responded, 68 indicated that they had completed the items in
reference to the same course in which they were asked to complete
the questionnaire. Because this subgroup scored significantly higher
than the remaining sample, we included a random sample of only nine
of these students.We chose to include nine students from this course
because the highest frequency of responses from the other courses in
the sample was 10 and we did not want to over- or under-sample the
students from this course.Additionally, we were concerned that a sys-
tematic bias of responses could occur for students who referenced
an online-only course. Because the responses for online courses were
almost identical to those for face-to-face or hybrid courses, we did
not find a systematic bias for online versus face-to-face courses. In
sum, we conducted the study with 338 students who provided re-
sponses in reference to 221 different courses, of which 82.8% were
reported to be primarily face-to-face courses, 10.1% were primarily
online courses, and 7.1% were hybrid courses that took place face-
to-face and online.

Classical item analysis showed that the items in the MUSIC In-
ventory maintained their statistical qualities and coefficient alphas
were at least 0.90 for each scale. Next, we conducted a confirmatory
factor analysis (CFA) of the five-factor model using MPlus statistical
software. The purpose of the CFA was to determine whether the
data fit our hypothesized model in which each of the five MUSIC
Inventory scales comprised separate factors.VVe found that each item
loaded on the assigned factor (e.g., the empowerment items loaded
on the empowerment factor) and each loading was statistically signifi-
cant with none of the items cross loading on any of the other factors
(e.g., the empowerment items did not load on the usefulness, success,
interest, or caring factors). The five-factor model fit the data well, as
was evidenced by three fit indices: the Comparative Fit Index (CFl),
the Standardized Root Mean Square Residual (SRMR), and the Root
Mean Square Error of Approximation (RMSEA). The CFl index was
0.920, which represented a reasonable fit because values can range
from 0 to | (Hu & Bentler, 1999). The SRMR also varies between
0 and I, but values closer to 0 indicate better fit. SRMR was 0.055,
which indicated a reasonable fit (Kline, 2005). The RMSEA, which also
varies between 0 and | with values closer to 0 indicating better fit,
was 0.085 and represented a borderline reasonable fit (Browne &
Cudeck, 1993; Byrne, 2001; Kline, 2005). All of this evidence is taken
into consideration as a whole because there is no one particular sta-
tistical test to determine whether the data fits a model or not.

To calculate scores for respondents, we calculated Rasch mea-
surement scales for each of the five MUSIC scales. Rasch scaling is
preferable to simply summing the item scores because it accounts for
differences in overall scoring between items. That is, summed scores
are probably ordinal at best, whereas Rasch scales are closer to
equal-interval measurements.VWe used WINSTEPS (Linacre, 2006) to
calibrate item parameters. Because all items had the same response
choices, we investigated the application of a rating scale model (An-
drich, 1978). For two scales, the rating scale model fit better than the
partial credit model (Masters, 1982). For two other scales, the partial
credit model fit better, and for the remaining scale, there was no dif-
ference in fit between the two models. As a result, for simplicity, we
used the partial credit model for all scales. Individually, all items but
one fit the model. For that one item, there was no obvious reason for
the misfit and because this item otherwise displayed good response
variance and discrimination, we included it.
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The WINSTEPS program calculates a Rasch person measure,
or scale score, for each possible summed score for each of the five
scales. These Rasch measures typically span a scale of approximately
-7.0 to +7.0. For reporting purposes, we applied a linear transforma-
tion to each scale Rasch measure to produce a scaling ranging from 0
to 100.The end result of these analyses was a table converting each
summed scale score to its corresponding Rasch measure.

Descriptive statistics and coefficient alpha reliability estimates
for each scale are shown in Table 3. For this sample, scores were
relatively higher for the Usefulness, Success, and Caring scales and
relatively lower for the Empowerment and Interest scales.

Second Validation Phase

The purpose of the second phase was to examine the construct and
predictive validity of the MUSIC Inventory by comparing the scores
obtained from the MUSIC Inventory to those from other instruments
that measure (a) constructs similar to the MUSIC components and
(b) constructs that the MUSIC components have been shown to pre-
dict.We compared the MUSIC Inventory scales to other instruments
intended to measure similar constructs (the “comparison scales”).

We calculated Pearson’s correlation coefficients to examine the
relationships between each of the MUSIC Inventory scales. Based on
the results of prior studies that included similar constructs, we ex-
pected that the correlations between the MUSIC Inventory scales
would be moderate because the MUSIC components have been
found to be distinct, yet correlated constructs (Jones & Wilkins, 201 3).
As shown in Table 4, the correlation coefficients for the MUSIC In-
ventory scales ranged from .46 to .77 which indicated that the scales
were correlated as expected. We calculated similar correlations for
the comparison scales and the coefficients ranged from .45 to .82, as
shown in parentheses in Table 4.

We also calculated Pearson’s correlation coefficients between
the five MUSIC Inventory Rasch scales and the five comparison scales.
In addition, we correlated these |0 scales with students’ reported
effort, students’ overall instructor rating, and students’ overall course
rating. The results in Table 5 show that the MUSIC Inventory scales
are highly correlated with the comparison scales that measured
similar constructs. That is, the bold values on the diagonal in Table 5
ranged from .82 to .88, with the exception of the correlation between
the Empowerment scale and LCQ, which was .57. These strong cor-
relations provide evidence for the convergent validity of the MUSIC
Inventory scales (Campbell & Fiske, 1959).

The fact that the MUSIC Inventory scales were not as highly cor-
related with the scales that measured different constructs provides
evidence for the discriminant validity of the MUSIC Inventory scales
(see Table 5; Campbell & Fiske, 1959).That is, the values in bold on the

TABLE 3. Scale Mean Scores, Standard Deviations, and

Reliability Coefficients

Scale Raw item scores® Rasch scale scores® a
M (SD) M (SD)

eMpowerment 4.26 (1.1) 61.7 (17.7) 091

Usefulness 4.78 (1.1) 70.8 (22.4) 0.96

Success 4.98 (0.9) 74.3 (20.7) 0.93

Interest 4.40 (1.2) 59.9 (21.0) 0.95

Caring 5.15 (0.9) 72.6 (20.9) 0.93

3Scale ranges from | to 6;®Scale ranges from 0 to 100



TABLE 4. Pearson’s Correlation Coefficients for the MUSIC

Inventory Scales and the Comparison Scales

MUSIC Inventory scales
(Comparison scales)

|. Empowerment (LCQ)

2. Usefulness

(Utility Value Scale) 33 (52)

3. Success (Perceived

Competence Scale) 53 (:58)

57 (48)

4. Interest (Interest Scale)
5. Caring (CLI)

67 (.60)
46 (82)

77 (76)
54 (45)

65 (.65)
62 (49)

60 (57)

Note. Information for the comparison scales is shown in parentheses; p < .001 for
all coefficients.

diagonal of Table 5 are higher than the other values in the same row
and column as that value. The only exception is that the correlation
between empowerment and LCQ (r = .57) is lower than the values
between LCQ and Interest (r = .63) and Caring (r = .78), an issue
that we discuss further in the “Discussion and Conclusion” section.

To examine the predictive validity of the MUSIC Inventory scales,
we calculated the correlation coefficients between the MUSIC Inven-
tory scales and three outcomes that have been used in prior studies
with the comparison scales: effort, instructor rating, and course rat-
ing. The results shown in Table 5 indicate that the MUSIC Inventory
scales and the comparison scales are statistically correlated (p <.001)
with these three outcome variables.

DISCUSSION AND CONCLUSION

Validity Evidence

The purpose of the present study was to provide validation evidence
for the MUSIC Inventory. The inventory was designed to be used
as a measure of students’ motivation in a college-level course and
includes five scales that measure the five components of the MUSIC
model (Jones, 2009).The results indicate that the scores produced by
the MUSIC Inventory are valid for use with undergraduate students.
Our sample included students’ perceptions related to 221 different
online, classroom based, and hybrid courses, which enhances the gen-
eralizability of the results.

Each MUSIC Inventory scale was moderately correlated with the
other four MUSIC Inventory scales.This finding is consistent with the
findings of Jones and Wilkins (2013) who documented through CFA
that the MUSIC model components were well represented as a cor-
related five-factor model in which the components were correlated,

Measuring Students’ Motivation

yet distinct factors.The fact that the scales used in the present study
were correlated with existing instruments designed to measure sim-
ilar constructs provided evidence for the convergent validity of the
MUSIC Inventory scales. Discriminant validity evidence was provided
by the fact that the MUSIC Inventory scales were not as highly cor-
related with the instruments that measured different constructs.

One correlation that did not fit the pattern of the others was
that the empowerment scale did not correlate as highly with LCQ (r
=.57) as LCQ correlated with Interest (r = .63) and Caring (r = .78).
We believe that the explanation for the lower correlation between
the empowerment scale and the LCQ is that the LCQ correlated
highly with the CLI (r = .82).An examination of the LCQ items reveals
that some of them overlap significantly with the caring component,
such as: “My instructor tried to understand how | saw things” and
“My instructor listened to how | would like to do things.” This finding
is not surprising given the theoretical difference between autonomy
support and empowerment that we described previously. In short,
empowerment refers specifically to meeting students’ need for au-
tonomy, whereas autonomy support also includes other factors, such
as nurturing inner motivational resources (e.g., meeting students’
needs for competence and relatedness; Su & Reeve, 201 ). Thus, the
empowerment scale provides a score that is a more “pure” represen-
tation of the autonomy construct (as defined by Deci & Ryan, 1991)
than the autonomy support construct as measured by the LCQ.This
finding does not diminish the validity of the LCQ scores; rather, it
demonstrates that the empowerment scale in the MUSIC Inventory
is a more valid representation of empowerment (as defined by Jones,
2009) and autonomy (as defined by Deci & Ryan, 1991) than the LCQ,
which measures a broader spectrum of autonomy supportive factors.

The MUSIC Inventory scales and the comparison scales are cor-
related with effort, instructor rating, and course rating. Other re-
searchers have found similar correlations between these constructs
and outcomes (e.g., Filak & Sheldon, 2003), which provides evidence
for the predictive validity of the MUSIC Inventory.

Implications

The MUSIC Inventory could be useful to instructors and researchers
interested in assessing the effects of instruction on students’ motiva-
tion-related beliefs. There are several advantages to using the MUSIC
Inventory as compared to selecting existing scales to measure the
five MUSIC model components. First, all five MUSIC Inventory scales
are scored on the same 6-point Likert-type scale. Having the same
number of scale points is more desirable than selecting scales with
different numbers of points because: (a) students will likely be less

TABLE 5. Pearson’s Correlation Coefficients for the Study Constructs

M U S | C Effort IR CR
I.LCQ .57 .53 .57 .63 .78 .32 61 .54
2. Utility Value Scale A7 .88 46 .69 A5 40 .38 .52
3. Perceived Competence Scale 46 .56 .84 .63 .56 24 45 .55
4. Interest Scale .54 77 .65 .82 61 .38 .60 71
5.CLI 43 A8 .52 .55 .82 .29 .64 .54
6. Effort Scale A7 43 21 .38 31 - - -
7.Instructor Rating (IR) A4l 46 A7 61 .69 23 - -
8. Course Rating (CR) .55 .59 .60 73 .60 27 - -

Note.The following abbreviations are used: M = eMpowerment, U = Usefulness, S = Success, | = Interest, C = Caring, Effort = Effort Scale, IR = Instructor Rating, and

CR = Course Rating; p < .00 for all coefficients; values on the diagonal are bolded for easier identification.
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confused by the scaling, and thus, provide more reliable responses; (b)
the items can be administered to students in random order without
requiring students to respond on different rating scales on adjacent
items;and (c) having a different number of points for some items could
easily cue students that there are different scales and possibly lead to
them discovering the pattern in items that relate to the same scale.
Second, all of the MUSIC Inventory items have consistent labels at
each of the six response options (i.e., strongly disagree, disagree, some-
what disagree, somewhat agree, agree, strongly agree). Labels allow stu-
dents to better understand what each number represents.As Dillman,
Smyth, and Christian (2009) explained:“fully labeled scales rate higher
on reliability, validity, and respondent preference, and they are less
susceptible to context effects (Krosnick & Fabringer, 1997)” (p. 143).
Third, all five MUSIC Inventory scales have at least four items, which
is important because longer instruments generally provide more re-
liable scores than shorter instruments with fewer than four items
(Lord & Novick, 1968). Fourth, none of the five MUSIC Inventory
scales have more than six items, which is important because it results
in a shorter overall inventory; and therefore, it can be administered
to students in a shorter amount of time than a longer inventory. Fifth,
the empowerment scale is a more theoretically accurate measure of
the autonomy construct as conceptualized by Jones (2009) in com-
parison to the LCQ that measures autonomy support more broadly.
Sixth, the MUSIC Inventory can provide instructors with diagnostic
information about a course very quickly because it can be adminis-
tered rapidly. Seventh, the MUSIC Inventory provides a measurement
option for instructors interested in assessing a broad variety of mo-
tivation perceptions not limited to one particular motivation theory.
Eighth, because the MUSIC model was developed to summarize the
major ideas in current academic motivation theory and research, it
can teach instructors (or remind them if they already knew) about
the variety of motivational concepts that are important to consider
when designing instruction. Otherwise, in our experience with in-
structors, we have found that they generally consider motivation very
narrowly or naively and might only measure one or two constructs
such as self-efficacy or interest without considering empowerment,
usefulness, and caring. In this way, the MUSIC Inventory could serve
as a teaching tool for instructors. Ninth, and maybe most importantly,
the scores obtained from the MUSIC Inventory can be linked directly
to categories of instructional strategies that can be used to increase
students’ motivation (e.g., low empowerment scores indicate that the
instructor could consider strategies related to increasing students’
empowerment).

Taken together, these advantages of the MUSIC Inventory make
it a practical, useful tool that can be used quickly and easily by instruc-
tors. These advantages are especially important for instructors who
are unfamiliar with the variety of motivation constructs in the schol-
arly literature and do not want to search the many possible types of
existing motivation measures. In this way, the MUSIC Inventory pro-
vides an easy “one-stop-shopping” experience for instructors who
want to use a measure to assess students’ motivational beliefs about
their course. Open access versions of the MUSIC Inventory, instruc-
tor support materials, and scoring information are available (Jones
2012).

Instructors can use the MUSIC Inventory at any time in a course.
Typically, the inventory is used in the middle of a course as a formative
assessment or near the end of a course as a summative assessment
(see Jones, 2012, for how to change the verbs in the items to past or
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present tense). However, the inventory can be administered as early
as the first day of the course as long as students have enough informa-
tion about the course to have formed perceptions about the course.

There is no one “correct” way to use the inventory scores. How-
ever, it is common to use the scores as a diagnostic tool to assess
relative strengths and weaknesses of the instruction. For example,
an instructor who receives lower scores on usefulness and interest
than on empowerment, success, and caring, could reflect on the in-
struction to determine whether there was anything that could be
done to increase the usefulness and interest scores in ways that met
the objectives of the course. For MUSIC components that are rated
lower; instructors can also collect more feedback from students using
open-ended questionnaire items related to those components (see
Jones, 2012, for possible items) or talk to students individually before
or after class. In addition, instructors can conduct a class discussion
to gather more feedback about students’ perceptions of the MUSIC
components.

Limitations and Future Research

For a more complete examination of the validity of the MUSIC In-
ventory than we were able to obtain from a sample at one university,
these analyses could be replicated with other students in other set-
tings. One future validity study could investigate differences between
major subpopulation groups on the MUSIC Inventory scales. These
analyses could include comparing overall group differences, but they
could also examine differential item functioning and compare sub-
groups using factor analysis. In addition to gender and race/ethnicity,
differences could be investigated among types of undergraduate ma-
jors and types of course structures.

The MUSIC Inventory presented in this study queried students
about their perceptions of a particular course; however, it might be
possible to obtain valid scores from the inventory by asking students
to rate their perceptions about a particular activity by changing the
word “course” and “coursework” in all of the items to “activity.” Do-
ing so would allow instructors to assess students’ perceptions about
particular activities within a course. Finally, another line of research
could examine the extent to which instructors can be trained to im-
prove their students’ motivation, as evidenced by increased MUSIC
Inventory scale scores.
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