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Motivation, Engagement,
and Interest

“In the End, It Came Down to You and How
You Think of the Problem”

K. Ann Renninger, Yanyan Ren, and Heidi M. Kern

This chapter addresses the similarities and differences between motivation, engagement, and interest
and their implications for learning science research. For example, it is possible for a person to be
motivated or engaged, but not interested, whereas, when something is of some interest to a person,
it 1s always motivating and engaging. Understanding these variables and the relations among them
can contribute to the effective design, facilitation, and evaluation of learning environments as wide-
ranging as everyday experiences (e.g., TV programming, family interactions, Facebook), designed
settings (e.g., museums, online courses, zoos), and out-of-school programs (e.g., scouting, sports,
music lessons).

“Motivation” concerns individuals and their response to their social and cultural circumstances;
specifically the will to engage, and the influence of will on individuals’ setting goals and working to
accomplish them (Hidi & Harackiewicz, 2000; Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean,
2006). “Engagement” typically deals with the context of participation and individuals’ cognitive,
affective, and behavioral responses to it, which reflect their beliefs about the possibility of their par-
ticipation (Christenson, Reschly, & Wylie, 2012; Fredricks, Blumentfeld, & Paris, 2004; Shernoft,
2013). Finally, “interest” describes individuals’ participation with particular content (e.g., computer
science, ballet)—individuals’ psychological states during engagement with that content, as well as the
likelihood of their independent and voluntary reengagement with it over time (Hidi & Renninger
2006; Renninger & Hidi, 2016).

Consider the case studies of Nasir and Emily (Figure 12.1). They demonstrate how a learner’s
motivation and level of engagement can change depending on factors such as their interactions with
other people and the structure of the task or environment. The cases also show the motivation and
level of engagement that can characterize persons in diftferent phases of interest development (Nasir
with less, Emily more).

Nasir describes himself as motivated by the open-ended assignments he is given in his computer
science (CS) courses, compared to the tight structure of chemistry assignments. He finds that his CS
teachers put him in charge of his own learning by asking him to set and achieve realistic goals. He
describes having fun working on rich problems alongside his friends. It may also be important that
they may all be doing different things in order to accomplish their goals.

In contrast, Emily reports thriving on the structure and discipline of ballet once she understood
that the intense practice required to master harder steps put her closer to being a “real” ballerina.
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Case 1: Nasir*

Case 2: Emily

Nasir’s eyes lit up when asked about his major
in computer science (CS). Coming into college,
Nasir had no idea what CS was. He assumed
that he would be pursuing chemistry and only
decided to take an introductory CS course
because his friends were signing up for it. He
explained, “CS [computer science] feels like art,
like drawing.” He described the first course,
saying, “We all worked on designing a slot
machine that worked. In the end, they did, and
they were all different. We would look at each
other’s efforts to build a slot machine and laugh
(even when it wasn’t working). There wasn’t a
better or best answer. In the end, it came down
to you and how you think of the problem.” He
explained that the project focus was novel for
him and a contrast to the advanced chemistry
course in which he was also enrolled. He said,
“The [chemistry] lab journal felt unreasonably
strict, and everything felt like a procedure,” and
noted that even though chemistry had been

his intended major, he switched to major in CS
after taking more classes and doing a summer
internship as a software engineer. He described
CS as challenging and at the same time doable,
and the kind of thing that he and his friends had
fun hanging around thinking and talking about.

Emily says that dance is an important part of who she
is, but reports that it was not always this way. She
started taking ballet classes at the age of 5. She looked
up to the older dancers as role models, and worked
hard in class to impress her teacher, who challenged
and encouraged her. Each year Emily took more classes
and performed more roles. Age 10 was a critical year
for her. “I remember when | was 10, my teacher
moved me into the advanced class, and | felt so out

of place. | didn’t think I’d ever be as good as the older
girls. The steps were too hard for me, and | wanted

to quit.” She explained that instead of boosting her
confidence, being moved into the advanced class
lessened her self-efficacy. She left most classes feeling
discouraged, but continued to attend them because of
her mother’s encouragement. That spring, her teacher
announced that the following fall Emily would be
ready for her first pair of pointe shoes (which she knew
everyone got at age 12, not 10). “When my teacher
said | was ready for pointe, my whole perception
changed. | came to class every day working hard to
make her proud and prove that | could do it. With
pointe shoes, | could show everyone that | really was a
ballerina.” Emily persevered through the challenging
exercises and continued into company classes and
pointe work, earning more lead roles in the annual
performances.

Figure 12.1 Case Studies

Note: Pseudonyms have been used for both cases.

She needed to figure out for herself that she could master the movements, even though other indica-
tors might have shown her that this was the case (she was moved into the advanced class; she would
be receiving pointe shoes in the fall).

In the sections that follow, we provide working definitions and findings in the study of motiva-
tion, engagement, and interest, and use Nasir’s and Emily’s cases for purposes of illustration. We
review methods employed to assess these variables, consider their relation, and use the literature
to suggest design principles for learning. We suggest that these variables are central to supporting
deeper learning.

Working Definitions and Research

Motivation

Motivation is a broad term that encompasses both engagement and interest, as well as other topics
such as: perceptions or beliefs about achievement, capability, or competence; expectancy (likelihood
of benefit from one versus another action); value; and choice. These factors are addressed by a per-
son’s consideration of the possibility, utility, importance, and benefit of participating and belonging.
Motivation can address learners’ mindsets about whether learning or being able to understand new
content/skills is possible; future time perspective; beliefs about self-efficacy, or the ability to work
with a specific task, and/or their self-concept of ability, their sense of their ability to work with the
types of tasks that characterize a domain, subject area, or field of study (e.g., science). Studies of
motivation may focus on goals that individuals set for themselves and their readiness to take initiative
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and/or to self-regulate in order to achieve these goals. Topics in motivation may also include con-
sideration of boredom, as well as incentive salience or reward.

Topics in motivation are distinct variables and areas of study, but they often co-occur. In Nasir’s
and Emily’s case material, for example, several topics in motivation are evident.

In his CS class, Nasir wants to (or has the motivation or will to):

e make the slot machine work (an identified goal);

e complete the homework (achievement motivation); and

e  be successful in comparison to his classmates (expectancy value, the expectancy that this project
is worth the time it is requiring).

Nasir’s motivation for CS is informed by his work on the initial assignment to design a slot machine,
the appeal of additional CS courses, and opportunities outside of class, such as the summer intern-
ship, to develop his ability to program. His motivation is supported by his belief that he had the
coding skills needed to build the slot machine, a project with clear outcomes and goals. He kept
coding even though he ran into some obstacles in the process, requiring him to take initiative and
self-regulate in order to accomplish his goals. At any given point he might have been identified as
being in a flow state (Csikszentmihalyi, 1990), and as interested. He did not find the same challenge
in chemistry; he found the assignments procedural and constraining, which led him to lose interest.

Nasir’s perseverance illustrates how the right level of challenge serves as motivation: he uses his
knowledge to solve the problems, gains a sense of accomplishment, and gets ready to solve more
complex problems. As a result, Nasir found CS rewarding. His interest in CS had begun to develop;
he was both motivated and engaged.

Considering Emily’s case along with Nasir’s reveals the similarity of their motivation, despite dif-
ferences in their disciplinary focus and interest level.

In her advanced class, Emily has the motivation to:

e do well (short-term goal);

e become a ballet dancer (long-term goal);

e take on more roles in the annual performance to impress friends and family in the audience
(performance goal); and

e master ballet for the sake of art (mastery goal).

Emily’s motivation for ballet is influenced by the structure and discipline of ballet, as well as the
ballet class she is taking. She has developed her ability to dance in the context of successively chal-
lenging classes, and 1s influenced by role models like her teacher and older classmates. Knowing that
the advanced class was for the older and more developed dancers, Emily was very motivated to get
into it (achievement motivation). But when she was asked to master steps she did not yet know,
participation felt overwhelming, and the challenge affected her self-efficacy. Emily’s motivation and
her interest in ballet began to wane. Her mother’s encouragement was critical to Emily’s continued
participation in the class, and the promise of pointe shoes signaled that her teacher thought the chal-
lenges of the class were within her reach.

Emily’s case portrays the mix of goals that underlie learner motivation: short-term and long-term,
performance and mastery (Vedder-Weiss & Fortus, 2013). Even though getting pointe shoes made
her feel accomplished, it is her mastery of the dance sequences—the development of her knowledge
and corresponding value for the dance sequences as integral to ballet—that is motivating. Emily’s case
also provides insight into how transitional support from other people and possible attainments such as
pointe shoes can contribute to continued motivation, even for those with more developed interest.

Nasir’s and Emily’s cases highlight people’s difterent needs for support in recognizing and engaging
with opportunity (e.g., new disciplinary pursuits, advanced coursework). It is through interactions
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with others that they determine whether they think that they can be successtul (self-efficacy), set
goals for themselves, and self-regulate.

Engagement

Although many topics either individually or together can be used to describe motivation, engage-
ment is a meta-construct that describes the context of participation (e.g., school, sports team, family)
and individuals’ cognitive, affective, and behavioral responses to it. Moreover, as Fredricks et al.
(2004) point out, the cognitive, emotional, and behavioral components of engagement co-occur
and, unlike topics in motivation, overlap.

Cognitive engagement describes how invested people are in a given task, their conscientious-
ness and/or willingness to exert effort in order to master challenging content and difficult skills.
Both Nasir and Emily are cognitively engaged, because they are receptive to support from other
people and the structure of the tasks on which they are working. They are able to work with chal-
lenge and persevere to set and achieve their goals. Nasir and Emily are emotionally and behaviorally
engaged, as well. Their emotional engagement refers to their attitudes about the learning environ-
ment, including their feelings that they can engage. Their behavioral engagement includes their
continuing participation in CS and ballet, respectively, and their subscribing to rules, expectations,
and norms of these learning environments.

Nasir’s developing interest in CS and Emily’s interest in ballet distinguish them from those who
lack motivation and interest, and whose disengagement and ensuing school dropout rates have moti-
vated much of the research on engagement (Reschly & Christenson, 2012). When learners have not
yet made a connection to the assignments, tasks, or contexts in or on which they are supposed to
be working, they may engage superficially, and can benefit from support to evaluate their situations,
rules, and expectations. Their situations differ radically from those of students like Nasir who are
meaningfully engaged, even if their interest is not fully developed.

Nasir was excited to engage deeply with the CS assignment. He saw that the assignment was not
just an opportunity to earn a grade, but allowed him to learn to code. The learning environment
gave him the chance to work with challenging content and collaborate with others for strategies,
yet follow his personal design ideas, creating a unique slot machine that he was proud of. Nasir’s
meaningful engagement is similar to that of the youth Boxerman, Lee, and Olsen (2013) describe,
who used video to document science on their outdoor field trip, and those who participated in the
structured and collaborative version of Gutwill and Allen’s (2012) museum program, Inquiry Games.

Interest

Interest describes meaningful participation with particular content: people’s psychological state dur-
ing engagement, as well as the likelihood that they will continue to re-engage that content over
time. In their four-phase model of interest development, Hidi and Renninger (2006) describe inter-
est as developing through four phases: triggered situational interest, maintained situational interest,
emerging individual interest, and well-developed individual interest (Table 12.1).

Neuroscience has established that triggering, or activation, of interest is associated with reward
circuitry in the brain (Berridge, 2012). This means that once interest is triggered and begins to
develop, engaging the content of interest becomes its own reward. It also indicates that interest can
be triggered, regardless of a person’s age, gender, previous experience, and personality. The goal
in working with those who have less developed interest or none at all is to make engagement feel
rewarding.

Interest can be triggered or introduced by other people (e.g., teachers, coaches, peers), by the
tasks and activity of the learning environment, and by a person’s own efforts to deepen understand-
ing. The process is one in which attention is piqued, and present knowledge and value is then
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Table 12.1 Learner Characteristics, Feedback Wants, and Feedback Needs in Each of the Four Phases of Interest Development

Less developed (earlier)

More developed (later)

PHASE 1 — Triggered Sltuational
Interest

PHASE 2 — Maintained
Sltuational Interest

Phase 3 — EMerging Individual
Interest

PHASE 4 — WELL-DEVELOPED
INDIVIDUAL INTEREST

Learner
characteristics

Feedback wants

Feedback needs

Learners:

Attend to content, if only
fleetingly

Need support to engage
content:

o From others (e.g., group
work, instructional
conversation)

o Through instructional
design (e.g., software)

May experience either positive
or negative feelings

May or may not be reflectively
aware of the experience.

Learners want:

To have their ideas respected
Others to understand how
hard work with this content is
To simply be told how to
complete assigned tasks in as
few steps as possible.

Learners need:

To feel genuinely appreciated

for the efforts they have made
A limited number of concrete

suggestions.

Learners:

e Re-engage content that
previously triggered
attention

e Are supported by others to
find connections between
their skills, knowledge,
and prior experience

e Have positive feelings

e Are developing knowledge
of the content

e Are developing a sense of
the content’s value.

Learners want:

e To have their ideas
respected

e Concrete suggestions

e To be told what to do.

Learners need:

e To feel genuinely
appreciated for the efforts
they have made

e Support to explore their
own ideas.

Learners:

Are likely to independently
re-engage content

Have curiosity questions that
lead them to seek answers
Have positive feelings
Continue developing
knowledge and value for
what they understand

Are very focused on their
own questions

May have little value for the
canon of the discipline and
most feedback.

Learners want:

To have their ideas
respected

To express their ideas
Not to be told to revise
present efforts.

Learners need:

To feel that their ideas and
goals are understood

To feel genuinely
appreciated for their efforts
Feedback that enables them
to see how their goals can
be more effectively met.

Learners:

Independently re-engage
content

Have curiosity questions
Self-regulate easily to reframe
questions and seek answers
Have positive feelings

Can persevere through
frustration and challenge in
order to meet goals
Recognize others’
contributions to the discipline,
as well as the presence of
additional information/skills/
perspectives to be understood
Actively seek feedback.

Learners want:

To have their ideas respected
Information and feedback
To balance their personal
standards with more widely
accepted standards in the
discipline.

Learners need:

To feel that their ideas have
been heard and understood
Constructive feedback
Challenge.
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stretched. Novel information can trigger interest by calling attention to gaps in or differences from
previous understanding, enabling the development of new knowledge. Triggers for interest can be
included in lectures or in discussion, and can also be embedded in assignments, tasks, or activities.

Nasir’s and Emily’s cases illustrate interest development. In describing his developing interest in
CS, Nasir points to support from his friends, the challenge (and doable nature) of the task, differ-
ences between the assignments in CS and chemistry, and his feelings about them. Even though Nasir
had entered college with an interest in chemistry, this interest had fallen oft, at least in part because
of the procedural nature of the assignments, and presumably because neither his professor nor peers
had supported him to understand the importance or utility of the procedural nature of the tasks, nor
had he asked questions about this. In contrast, the connections that Emily had developed to ballet
were deep. However, the difficult period that she described is common even for those who have a
developed interest. Emily needed support in order to persevere. In Emily’s case, her mother’s and
teacher’s encouragement served as critical triggers for her continued study of ballet, and the promise
of pointe shoes enabled her to continue to work on what at the time probably felt like the procedural
details of the dance steps she needed to master.

The four-phase model describes phases (not stages) because an initial triggering of interest may,
or may not, lead to the development of a well-developed interest. If interest is not supported to
develop, it will fall off, go dormant, or possibly disappear altogether (Bergin, 1999). Interest con-
tinues to develop depending on the quality of a person’s interactions with other people and/or
the design of tasks in the learning environment (e.g., Linnenbrink, Patall, & Messersmith, 2012;
Renninger et al., 2014; Xu, Coates, & Davidson, 2011).

The development of interest is coordinated with the development of other motivational variables
and with a person’s self-representation, or identity (Renninger, 2009). Those with less developed
interest like Nasir may need scaffolding from others and/or their tasks in order to know how to work
with new content. They do not identify as persons who pursue the potential interest (e.g., computer
scientists); they may not even think that developing an interest is possible. Their self-efficacy and
their ability to self-regulate may be low. These people need scaffolding and feedback to enable them
to make connections to the content to be learned (Table 12.1).

On the other hand, those with more developed interest, like Emily, are typically able to deepen
their knowledge independently, as long as they continue to feel challenged and have confidence.
Emily identifies as a ballerina, and has well-developed self-efficacy and self-regulation ability.
However, if the tasks on which they are working feel impossible, their situation is not unlike those
with less developed interest. They, too, need support to find continued engagement rewarding.

Methods, an Overview

Studies of motivation primarily address basic research questions such as how and why a particular
variable works as it does. As such, they tend to focus on one or two motivation topics as independent
variables, and analyze their relation to outcomes such as performance on standardized achievement
measures. The different topics in motivation are typically targeted for study as though they were
distinct from one another, although in practice they co-occur, as Nasir’s and Emily’s case material
indicates. With the exception of studies of engagement and to some extent those addressing interest,
motivation research does not usually report on, or include analyses of, the learning environment.
Because studies of engagement often focus on understanding disengagement and how to enable
the disengaged to become productive participants, they are concerned with how people engage in
the learning environment. The learning environment is typically studied as a dependent variable,
and participants’ engagement, as reflected in their cognitive, affective, and behavioral responses, is
studied in relation to it. Researchers have conducted both survey-based quantitative studies (e.g.,
Martin et al., 2015) as well as more qualitative studies (e.g., Dhingra, 2003; Rahm, 2008) that
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provide descriptions of learning environments and participants’ cognitive, affective, and behavioral
responses to them. Although some researchers investigating engagement do not conduct interven-
tions, the forms of descriptive data that are collected can be used to enable school psychologists and
educators to intervene to increase the likelihood of meaningful engagement (e.g., Christenson &
Reschly, 2010).

Studies of interest are by definition both studies of continuing motivation and studies of mean-
ingful engagement. As such, they have focused on interest as both a dependent and independent
variable. When interest is studied as a dependent variable, the focus is often on topics of interest or
the development of interest through interactions with the learning environment. When interest is
studied as an independent variable, investigations consider the effect of interest on other variables
such as attention, memory, or school performance.

Researchers studying motivation, engagement, and interest often use self-reports from surveys
(e.g., Patterns of Adaptive Learning Scales [PALS; Midgley et al., 2000]), Likert-type anonymous
questionnaires (Vedder-Weiss & Fortus, 2013), or semi-structured, in-depth interviews (e.g.,
Azevedo, 2013). These data provide descriptive information about the frequency (or amount) and/or
quality of the variable under study, and are often analyzed as influences on the learning environment
(as independent variables).

Because self-reports are dependent on how self~aware and reflective participants are, coupling
self-report data with other data sources may be important in ensuring the accuracy of self-reports,
especially when participants lack motivation, engagement, or interest. Examples of such data sources
include: ethnographic data (e.g. Ito et al., 2010); observational or video data (e.g., Barron, Gomez,
Pinkard, & Martin, 2014), artifact analysis (e.g., Cainey, Bowker, Humphrey, & Murray, 2012), and
experience sampling (e.g., Jirveld, Veermans, & Leinonen, 2008).

As sampling permits, and research questions specify, age, gender, race, and status as a first gen-
eration student are likely to be addressed in each of these literatures. As described in the previous
section of this chapter, the motivation, engagement, and interest of all individuals have similar char-
acteristics. However, groups of individuals with similar demographic profiles also can vary in the
frequency, intensity, or development of their motivational or engagement profiles or topics of inter-
est. Such difterences may require different support for learning.

For example, work on competence and achievement indicates that, even at very young ages,
children are aware of their performance and care about it (Wigfield et al., 1997). At approxi-
mately 8—10 years of age, they begin engaging in self-other comparisons (Harter, 2003) and,
as Renninger (2009) points out, these have implications for the kinds of support that they may
need to seriously engage content that they have not already mastered (Table 12.1). It is because
of this that learners roughly below the age of 8 are more likely and readily able to work in and
explore different content areas than are those who are older. This does not mean that those who
are older cannot develop interest, but it does affect the nature of the supports that may need to
be in place for that to happen.

Gender is another variable that can affect performance, and appears to be related to the
context of the tasks provided. Topics such as health and caring for humans have been found to
be more girl-friendly. For example, Hoftmann and Hiussler (1998) reported that girls’ learning
is benefited if heart pumps rather than oil pumps are used to provide the context for physics
instruction, and that boys work with either context effectively. Another finding from this pro-
ject was that, given that girls often have little experience with mechanical objects, it made a
difference when teachers focused units dealing with force and velocity on cyclists’ use of safety
helmets (Hoftmann, 2002). Similarly, self-perception (e.g. “I love math”) plays a more impor-
tant role for women than men when they are deciding to pursue a computing-related education
(Hong, Wang, Ravitz, & Fong, 2015).

Ethnicity too has been found to affect patterns of engagement and participation (e.g., Huang,
Taddese, & Walter, 2000). For example, in the sciences, Latino and Asian families have been
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identified as communicating stronger and clearer messages about participation than either white or
African American families (e.g., Archer et al., 2012).

Participation of underrepresented students and first generation students who are at risk for school
success 1s also positively influenced by utility value, or relevance, interventions (see Hulleman,
Kosovich, Barron, & Daniel, 2016). These interventions are relatively simple, involving supporting
students to articulate and reflect on their connections to subject matter, frequently through writing.
This type of intervention has been repeatedly demonstrated to improve course performance, likely
pursuit of additional courses, and increased interest in the subject matter for those who are at risk,
with no detriment to those who are not.

Implications: Design Principles for Learning Informed by Motivation,
Engagement, and Interest

In the course of reviewing the literature on motivation, engagement, and interest for this chap-
ter, and again in working with Nasir’s and Emily’s cases, we identified three design principles for
learning:

1 Learners need to work with relevant disciplinary content in order for it to become rewarding.
They need to work with the language and tasks of the content, and begin to develop an interest
in it in order to develop their abilities to work with its challenge and through this extend their
current understanding.

2 Support for learners to work with the content can be provided through scaffolding by another
person or by the design of tasks and activities. Moreover, learners in earlier and later phases of
interest development are likely to need different types of interactions and/or support to engage
disciplinary content.

3 The structure of tasks, activities, or the learning environment may need to be adjusted for learn-
ers in different phases of interest development to enable them to focus on relevant aspects of the
tasks and be challenged to pursue understanding.

We set these design principles out as generalized principles (not “fix-all” step-by-step formulas) and
encourage subsequent studies, with replications, of each principle (Makel & Plucker, 2014). We
also note the importance of reporting studies with insignificant results, as these data are as critical for
moving the field ahead as those that are significant: they can flag questionable assumptions and bal-
ance others reporting the same studies (Rothstein, Sutton, & Borenstein, 2006).

Nasir’s and Emily’s cases illustrate these design principles. Both Nasir and Emily need to make
their own connections to content. They also both need support from others or the tasks themselves,
despite differences in what they are prepared to work with. The nature of the interactions they have
with others, or the tasks and challenges that they are given, need to be aligned to their phase of
interest development.

In his Network of Academic Programs in the Learning Sciences (NAPLeS) webinar, Hoadley
(2013) describes working to identify design principles that can be generalized across contexts. Each of
the questions he identified involve either motivation, engagement, or interest, or would be informed
by considering them. It would be a mistake to overlook the centrality of motivation, engagement,
and interest in individuals’ participation and learning: it could affect whether a project’s goals will be
achieved, and/or whether a research project is likely to inform practice. Understanding the design
implications of research on these terms could significantly improve equity of resource allocation, the
quality of support provided to youth, and so forth. Nasir’s and Emily’s motivation, engagement, and
interest were influenced by how each thought about their respective problems, and this influenced
their participation and learning. As Nasir observed, “In the end, it came down to you and how you
think of the problem.”
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Vedder-Weiss, D., & Fortus, D. (2013). School, teacher, peers, and parents’ goals emphases and adolescents’
motivation to learn science in and out of school. Journal of Research in Science Teaching, 50(8), 952-988.
do0i:10.1002/tea.21103

This article reports on students’ motivation and engagement: how parents’ perceptions of goals predict students’

motivation, how school structure influences students’ goal setting, and how the peer network affects students’

levels of motivation.

NAPLeS Resources

Hoadley, C. A short history of the learning sciences [Video file]. In NAPLeS video series. Retrieved October 19, 2017,
from http://isls-naples.psy.lmu.de/intro/all-webinars/hoadley_video/index.html

Renninger, K. A., Ren, Y., & Kern, H. M. Motivation, engagement, and interest [Video file]. Introduction and
discussion. In NAPLeS video series. Retrieved October 19, 2017, from http://isls-naples.psy.Imu.de/video-
resources/guided-tour/15-minutes-renninger/index.html
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