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Abstract

While opportunities for adolescents to drive their own learning are increasing, differences in motivations for and engagement
in these opportunities are rarely investigated. The current study employed a sample of adolescents (N=580, M, =16.53)
enrolled in GripTape, a 10-week self-driven learning program in which youth pursue topics of their choosing. Cluster analysis
classified adolescents based on their personal (e.g., resilience, competence) and ecological (e.g., adult support, safe environ-
ments) assets, resulting in two distinguishable groups. A High Asset group scored more favorably on these indicators than
a Lower Asset group. Between-cluster comparisons revealed that compared to the Lower Asset group, the High Asset group
reported greater levels of motivation for self-driven learning (i.e., intrinsic, extrinsic, and competence demonstration), but
not engagement (i.e., positive learning experience, commitment to learning topics and activities). Subsequent tests showed
that extrinsic motivation and competence demonstration negatively correlates with youth commitment to learning topics
and activities. These findings enrich the literature concerning adolescents’ motivations for and engagement in self-driven

learning, and how to support youth self-driven learning.
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Research suggests that during adolescence, individuals
develop more refined cognitive, affective, and self-regula-
tory abilities which enable them to adaptively pursue new
goals and seek novelty and excitement (Dahl et al., 2018;
Steinberg, 2015). In recognition of these changes, oppor-
tunities for adolescents to guide their own learning and
student-centered learning are growing in abundance and
quality across educational landscapes. These opportunities
can be found in both formal and informal learning contexts,
and manifest in a variety of recognized forms including
active learning, independent learning, ownership learning,
and self-driven learning (e.g., Broad, 2006; Kopzhassarova
et al., 2016; Lee, 2020; Meyer, 2010; Motjolopane, 2021).
Despite subtle differences in definition, each of these forms
of learning emphasizes student autonomy and control to a
greater extent than traditional forms of instruction (Mot-
jolopane, 2021), enabling learners to decide what they are
interested in, how they should work towards goals, monitor
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progress, and assess achievements. An overarching aim of
these opportunities is to enhance student engagement and
the quality of learning by emphasizing students’ own respon-
sibility, agency, and motivations for pursuing meaningful
goals (Ferlazzo, 2013).

Despite the proliferation of opportunities to direct one’s
own learning, the personal and ecological assets of adoles-
cents most interested in these experiences have not been
fully explored. Rarer still, are investigations into what moti-
vates adolescents to seek out opportunities to drive their own
learning in the first place, and what keeps them engaged
when they do. Such questions can be explored within the
context of GripTape, a self-driven learning program that
invites ethnically and socioeconomically diverse adolescents
from across the United States to direct their own learning
on any topic or skill they choose. Capitalizing on the rich
diversity of youth enrolled in this program we identified
unique profiles of adolescents and explored how they were
differentially motivated for and engaged in their learning.
Findings from this research could shed new light on strate-
gies for enhancing youth engagement in self-driven learning.
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Engagement in Self-Driven Learning

Engagement refers to adolescents’ degree of involvement
concerning interest, effort, and enjoyment in an activity
(Mahoney et al., 2009). It is positively associated with
academic achievement in various domains, and social and
emotional learning outcomes (Klem & Connell, 2004).
Much research on engagement has been conducted in the
formal learning context (Christenson et al., 2012; Schmidt
et al., 2020), while recent years witness an increasing trend
to employ the framework of engagement to understand
learners’ learning experiences out of school (Bell et al.,
2019; Christenson et al., 2012). For instance, Shernoff and
Vandell (2007, p. 891) conceptualized student engagement
as “the simultaneous experience of concentration, interest,
and enjoyment” and measured students’ engagement in
after-of-school activities using the experience sampling
method. They found that students reported higher levels
of engagement when participating in after-school sport
and art activities than when completing homework at pro-
grams. Schmidt et al. (2020) researched how youth experi-
ences (e.g., challenge, relevance) are associated with their
engagement in summer STEM programs. They measured
youth momentary engagement using four items focusing
on the levels of their hard work, concentration, enjoyment,
and interest and found that when the youth perceived the
program activities to be more challenging and relevant and
to have more affordances for their development and learn-
ing, they tended to report higher engagement (Schmidt
et al., 2020). Similarly, this study measured engagement
through youth perceived enjoyment in and commitment to
their self-driven learning.

The conceptualization of engagement highly depends
on context (Schmidt et al., 2020), which indicates that
research on engagement conducted in the formal learning
context may not be directly applied to informal, or more
specifically, youth self-driven learning context. As a result,
our understanding of the extent to which adolescents
engage in self-driven learning in which they take leader-
ship roles and can determine their own learning topics and
paths is limited. Furthermore, how other factors, such as
youth personal and ecological assets, and motivations cor-
relate with their engagement in self-driven learning remain
uninvestigated. This exploratory study aimed to respond
to these research gaps and extend our understanding of the
motivation for and engagement in self-driven learning of
youth with different personal and ecological assets. Given
the uniqueness of the self-driven learning of this current
study—enabling youth to choose their own learning topics
and activities—the extent to which youth commit to the
topics and activities of their choosing reflects their levels
of engagement. Therefore, in addition to measure youth’s
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levels of enjoyment and interest, we added several items
to measure youth commitment to their learning topics and
activities as part of our engagement scale.

Motivations for Self-Driven Learning

Longstanding perspectives on what motivates students
to learn (e.g., Self Determination Theory; Ryan & Deci,
2000; Vansteenkiste et al., 2006) point to a bifurcation
of influences that can be broadly qualified as intrinsic
and extrinsic. Whereas intrinsically motivated students
are driven by their own interest, enjoyment, and satisfac-
tion for learning, extrinsically motivated students attend
primarily to external rewards and consequences that they
believe obtainable with having learned something. This
distinction may vary in magnitude within individuals
—indeed, a student may, at times, experience both intrinsic
and extrinsic motivations to learn. Yet, there is ample evi-
dence that stronger intrinsic motivations for learning tend
to be adaptive, corresponding with higher quality learning
(Vansteenkiste et al., 2004), better academic performance
(Cerasoli et al., 2014), and enhanced creativity (Ryan &
Deci, 2000).

Adolescence is a critical period for investigating motiva-
tions for learning, given the consolidation of one’s sense of
autonomy, self, and identity is understood as central to this
developmental period. Adolescents increasingly demonstrate
a need for independence, personal agency, responsibility,
and autonomy (Earl et al., 2017), which is a fundamental
motive for intrinsic motivation (Ryan & Deci, 2017; Van-
steenkiste et al., 2006). According to the Cognitive Evalua-
tion Theory (CET; Deci & Ryan, 1985), social and environ-
mental factors such as optimal challenges, feedback, choice,
and the opportunity for self-direction facilitate intrinsic
motivation as a result of satisfying the basic psychologi-
cal need for competence. However, research suggests that
as people grow older, intrinsic motivation weakens while
extrinsic motivation increases because of increasing social
demands and individual responsibilities curtail the freedom
to be intrinsically motivated (Ryan & Deci, 2000). A longi-
tudinal study (Gottfried et al., 2001) suggested that students’
mean level of academic intrinsic motivation decreases from
childhood to late adolescence but is modified by subject
areas. This is relevant with an important feature of intrinsic
motivation — topic-specificity, which suggests that a person
may be internally interested in some topics but not others.
To the extent that self-driven learning opportunities allow
individual learners to select topics they perceive as mean-
ingful and important, one might expect adolescents would
demonstrate high intrinsic motivation when provided with
such opportunities.
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Adolescents Personal (i.e., Resilience,
Competence) and Ecological (e.g., Adult
Support, Safe Environments) Assets

Both personal characteristics and the broader ecologies in
which they are situated may influence youth engagement in
out-of-school activities and their development (Mahoney
et al., 2009). The Social Cognitive Theory (Bandura,
1999) posits that individual behaviors are influenced by
personal factors and traits as well as social environmental
factors. Therefore, this study considered adolescents’ per-
sonal (i.e., resilience, competence) ecological (e.g., adult
support, safe environments, the value of school learning)
assets when researching their engagement in out-of-school
self-driven learning. The reasons for choosing these fac-
tors are elaborated as follows:

Personal competence is a central determinant of engage-
ment (Mahoney et al., 2009). Prior knowledge or skills is
related to cognitive competence and ability (Kumar et al.,
2018). Students’ prior knowledge or skills regarding a
learning challenge tend to impact their perceived compe-
tence for accomplishing it. Individuals are more likely to
experience engagement when there is a balance between
their perceived competence in an area and the challenges
involved in tasks (Csikszentmihalyi & Schneider, 2000).
Furthermore, perceived competence tends to be related to
one’s resilience. Individuals who have higher competence
at a task tend to endorse approach achievement goals and
be more resilient to failure, while the ones who are not
confident with their competence are more likely to endorse
avoidance achievement goals and react more strongly to
failure (Cury et al., 2006).

Resilience is about the ability to adapt successfully
and maintain or regain mental health in the face of stress
and adversity (Wu et al., 2013). It is essential for success
in school and life given that challenges are ubiquitous.
Individuals develop resilience through interactions with
environments (Rutter, 2006). In the self-driven learning
context, when less structure but greater autonomy is pro-
vided, youth may experience positive affects; but on the
other hand, they may experience challenges and frustra-
tions (Reynolds & Caperton, 2011). How youth respond
to the challenges and frustrations emerging during their
learning process is likely to influence their engagement
in learning.

Personal assets affect and are affected by the ecological
assets (e.g., parents, school, and neighborhood) in which
they interact and develop (Mahoney et al., 2009). The eco-
logical assets may include aspects of adult support and
help; safety of the school, home, and neighborhood; the
value of school learning; and the importance of doing well
in school to their future goals. All students deserve a safe,

respectful, positive, and caring learning environment in
which they feel belonged, are respected and cared for, joy-
ful, and responsible. Previous studies (e.g., Lizzio et al.,
2002; Raufelder & Kulakow, 2021), which tend to focus on
the school environment, have found connections between
the ecological assets and students’ academic achievement,
self-efficacy, and satisfaction. Hamid et al. (2013) sug-
gested that students who perceive the ecological assets as
more favorably tend to have greater learning achievement
than those who do not. In turn, Ahmed et al. (2018) found
that compared with low achievers, high achievers perceive
their ecological assets significantly more positively.

The Current Study

The current study aimed to explore how adolescents’ per-
sonal and ecological assets might converge into unique pro-
files, and how these profiles might correspond with differ-
ent kinds of motivations for and engagement in self-driven
learning. The GripTape self-driven learning program pro-
vides a unique setting for conducting this study because it
enables adolescents to choose learning topics that they con-
sider as meaningful and realistic and fit their competence.
We explored four questions:

1. Can adolescents be classified into unique clusters based
on their personal and (e.g., resilience, competence)
and ecological (e.g., adult support, safe environments)
assets?

2. Do the emergent clusters differ in their motivations for
self-driven learning?

3. Do different types of adolescents engage in self-driven
learning differently?

4. What factors correlates with adolescents’ engagement
in self-driven learning?

Method
Participants

There were 1217 adolescents accepted by the GripTape
project. Among them, 580 adolescents completed the pre-
survey and filled in the post-survey concerning the relevant
measurements. The 580 adolescents were included in this
study, and 212 were males (36.55%), 353 were females
(60.86%), and 15 were others. Their age ranged from 15 to
19 years (M =16.53). Regarding the race/ethnicity of the
participants, 21.72% identified as Black or African Ameri-
can; 19.14% identified as Hispanic or Latino; 17.59% iden-
tified as White, Non-Hispanic; 13.28% identified as Asian;
2.76% identified as American Indian or Alaska Native;
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0.52% identified as Native Hawaiian or Other Pacific
Islander; the rest of the participants either reported others
or did not report the race/ethnicity information.

Procedure

The data were collected by the GripTape team (https://
griptape.org/) from 2016 to 2020 for internal evaluation
and future research purposes. The GripTape project offers
adolescents between 15- and 19-years old opportunities to
pursue learning challenges that they are passionate about.
The project is based on a belief that “all young people should
have the support and resources to deepen their interests and
chart their path to success.” Therefore, this project especially
targets adolescents who usually do not have access to an
abundance of learning resources or support.

After they were accepted by the project and before they
started their learning challenges, the adolescents filled out
the pre-surveys, including instruments on their resilience,
competence, ecological assets, and motivations for self-
driven learning. Then the adolescents were empowered and
funded to pursue 10-week or around learning challenges
determined by themselves — what they cared about but usu-
ally did not have opportunities or resources to pursue. Their
learning topics were very diverse and cover most subject
areas, such as Computer Science (e.g., Artificial Intelli-
gence, Virtual Reality, R and Python); Arts & humanities
(e.g., Latin American rhythms, photography, Spanish lan-
guage); Clinical, Pre-clinical & Health (e.g., cardiovascu-
lar surgeon, sports medicine; neurodegenerative disease)
and many others. Each adolescent was assigned an adult to
encourage them along with their learning challenges (see
Learning Challenge Overview for a more detailed descrip-
tion of the project, GripTape, 2021). Finally, the adoles-
cents filled out a post-survey concerning their engagement
in self-driven learning. The Institutional Review Board at
the authors’ university waived the ethics protocol review
because we do not have access to the private identifiable
information of the participants nor any master list that would
allow the re-identification of the data.

Materials

The instruments were developed by the GripTape team. They
first conducted hundreds of interviews with the adolescents
to understand what they want and the best ways to support
them. Then they honed on the core concept development of
agency — “‘the ability to make intentional choices about and take
an active role in the course of one’s own learning” (what we
refer to as responsibility, control, and agency in this study, see
GripTape, 2017). Accordingly, they developed a framework of
youth agency which suggests that learner internal locus, learner
skills, learner experience, and ecological assets nest conditions
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and interrelated components for the agency to develop. In this
study, resilience, competence, and ecological assets correspond
to different layers of the framework. The team adapted relevant
instruments to fit the self-driven learning context. We briefly
described the instruments here and elaborations on exploratory
factor analysis results and final scales can be found in the
Supplementary material.

Participants’ resilience was measured using a four-point
Linkert scale with nine items. On this scale, 1 represents
strongly disagree and 4 denotes strongly agree. The nine
questions are about the extent to which the learners think
they can deal with problems, challenges, and new tasks;
believe that hard work and persistence will lead to success;
and how calm they would be in facing difficulties. The par-
ticipants were surveyed on their competence (i.e., perceived
knowledge or skills related to the topic that they explored)
using one four-point Likert item before they started the
challenge. The question is “How would you rate your skills
or knowledge in your learning journey topic before start-
ing the journey?’ The responses ranged from “no skills or
knowledge yet” (1) to “advanced skills or knowledge” (4).
The participant’s perception of their ecological assets was
measured using a four-point Linkert scale (strongly disagree
to strongly agree) with thirteen items. The items are about
the extent to which the learners think they are supported
by adults around them; their home, school, and neighbor-
hood are safe; school is a waste of time and has no connec-
tion with their future; doing well in school will benefit their
future; they have control over school learning and see the
value of what they learn in school.

Participants’ motivation for the self-driven learning
project was measured using 11 items developed based on
the self-determination theory (Deci & Ryan, 1985) and the
nature of the project. There were four response levels to
these items: not applicable (0), not important (1), some-
what important (2), and very important (3). The questions
are about the extent to which the adolescents think internal
factors (e.g., exploring a topic that they are interested in,
care about, but do not have other pathways to pursue) and
external factors (e.g., receiving funding, recognition, and a
letter of recommendation, being encouraged by peers and
adults, demonstrating what they can accomplish) influence
their decision to apply to the self-driven learning.

The engagement in the self-driven learning instrument
measured the participants’ experiences throughout the learning
challenges. This instrument includes nine five-point Linkert
scale items (1 representing strongly disagree and 5 denoting
strongly agree) which load onto two factors: positive learning
experiences and commitment to learning topics and activities.
The positive learning experiences factor consists of six ques-
tions about the extent to which the participants enjoy their
learning, gain meaningful knowledge or skills, receive help-
ful support and encouragement and sufficient resources, and
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accomplish their goals. The commitment to learning topics and
activities factor includes three questions concerning the extent
to which the participants are motivated throughout the learning
challenges and would commit to the same learning topics and
activities when they have chances to redo the learning.

Analytic Plan

Because we created scales using a series of discrete items
assessed by GripTape surveys, exploratory factor analysis
(EFA) was conducted to examine the internal structure of
the scales. EFA refers to a set of statistical procedures to
determine the number of distinct constructs that account for
the pattern of correlations among an instrument (Fabrigar
& Wegener, 2011). In this study, for each measurement, we
first conducted a parallel analysis, a technique that compares
the scree of factors of the observed data (Buja & Eyuboglu,
1992), to explore the number of factors. Then we ran a factor
analysis using the ‘psych’ packages to further understand the
structures and components (Revelle, 2020). In each meas-
urement, to ensure the validity of the items, we removed
the items with a factor loading smaller than 0.30. The Root
Mean Square Residual (RMSR), Root Mean Square Error of
Approximation (RMSEA) value, and Tucker-Lewis Index
(TLI) were adopted to evaluate the fitness of the models.
RMSR<0.08 and RMSEA <0.08 represent a good fit (Parry,
2021). Regarding TLI, a cutoff value over 0.90 indicates a
good fit (Hu & Bentler, 1999). The internal reliability of
each factor in each scale was estimated using Cronbach’s
(1951) alphas. Cronbach’s alpha values above 0.6 are
acceptable (e.g., van Griethuijsen et al., 2015). Details of
the EFA results, structures, and items of the engagement
in self-driven learning, motivation for self-driven learning,
resilience, and ecology scales can be found in the Supple-
mentary material. Table 1 shows the descriptive statistics of
key research variables and their correlations.

K-Means Cluster Analysis To respond to the first question
regarding how adolescents can be classified into distinct
groups, we conducted a K-means clustering analysis. Cluster
analysis identifies subgroups that have distinct properties and
characteristics between groups but similar features within
groups in terms of the input elements (Bergey & Ranellucci,
2021; Hair et al., 1998). We computed the Silhouette coefficient
to determine the optimal number of clusters (i.e., the K value).
Silhouette is a visual and classic method for identifying the
optimal number of clusters (Kaufman & Rousseeuw, 2009).
The following steps were employed to investigate a stable
classification of the participants. First, we conducted cluster
analyses with the input information of the 580 participants. The
cluster elements were participant’s resilience ability, resilience
beliefs, resilience attitude, competence, adult support and
help, safe environments, the value of school learning, school

for future goals, and control-value beliefs. Then we randomly
selected half of the participants (i.e., 290) and ran the Silhouette
coefficient analysis 30 times to determine the most popular
optimal number. Finally, we chose the optimal number and
clustered the participants into groups.

T-Test and Multiple Linear Regression To compare the mean
difference of motivations for self-driven learning of different
clusters (RQ2), we conducted T-tests. Two sample T-test
determines whether the means of two independent groups
have statistically significant differences. In this study, we
used a probability value of 0.05 as the threshold of statistical
significance. Similarly, two sample T-tests were conducted
to respond to the third research question concerning whether
different types of adolescents have different levels of
engagement in self-driven learning. Finally, to answer the
fourth research question concerning factors correlating with
adolescents’ engagement in self-driven learning, we conducted
multiple regression analyses using adolescents’ personal and
ecological assets, and motivations for self-driven learning as
predicting variables.

Results

RQ1 Profiles of Adolescents in the Self-Driven
Learning

The repeating Silhouette analysis with the input information
of 580 participants, a random selection of half participants
from the 580 participants all suggested that two is the opti-
mal number of clustering. Therefore, we classified the 580
participants into two clusters. Figure 1 shows the Silhouette
statistic with the input elements of 580 participants, confirm-
ing that the K-means clustering has the best performance
when the number is set to two.

Table 2 shows the descriptive data of the two clusters.
Compared with Cluster 2 (n=263, 45.34%), Cluster 1
(n=317, 54.66%) showed significantly higher resilience
ability, resilience beliefs, resilience attitude, competence,
adult support and help, safe environments, the value of
school learning, and school for future goals. These results
suggest that two distinct subgroups applied to the self-driven
learning project. We labeled Cluster 1 as a High Asset group
and Cluster 2 as a Lower Asset group.

RQ2 Motivation Difference among the Identified
Clusters

Table 3 shows the descriptive data of the two clusters in
terms of motivations for self-driven learning. T-tests
between the two clusters suggest that the High Asset group
has significantly greater levels of intrinsic, extrinsic, and
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Table 1 Descriptive statistics of key research variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1. ResAb

2. ResBIf 0.44%**

3. ResAttd 0.48%#*  (.53%%%*

4. Com 0.07 0.02 0.04

5. AdultS 0.24%*%  (22%** () 23%%* () [4%%*

6. SafeE 0.19%**%  0.12%*%  0.16%** 0 0.38*%%*

7. ValueS 0.15%**% Q.12%*  0.17**%* 0.11*% 0.20%*%  (.17%%*

8. FutureG 0.06 0.08%* 0.08 0.08 0.14%%*%  (.17%*%*  (0.35%**

9. ExternalM  0.11%*  0.14%*%* (.15%%* (.05 0.24%**% (.01 0.08%* 0.10*

10. InternalM ~ 0.14%*** (0.13**  (0.14**  0.09* 0.05 —0.01 0.07 0.07  0.24%%*

11. DemonAb Q.21%** (.25%** (22%** (.01 0.12**  0.02 0.08 0.03  0.32%%*  (.10*

12. LnExper  0.08 0.07 0.10% —0.04 0.08 0.07 —0.06 —-0.04 -0.02 0.01 0.03

13. TopComt  0.11*%*  0.10% 0.09%* 0.01 0.06 0.04 0.04 —0.02 —0.17*** —0.04 —0.09% 0.40%**

M 3.35 3.68 3.34 2.25 3.22 3.18 3.07 3.47 1.94 255 271 4792 3.25
SD 0.53 0.39 0.50 0.61 0.63 0.51 0.60 0.70  0.66 0.83 044 0.69 1.14

ResAb: Resilience ability, ResBIf: Resilience beliefs, ResAttd: Resilience attitude, Com: competence

AdultS: Adult support and help, SafeE: Safe environments, ValueS: Value of school learning, FutureG: School for future goals

IntrinM: Intrinsic motivation, ExtrinM: Extrinsic motivation, DemonAb: Competence demonstration

LnExper: Positive learning experience, TopComt: Commitment to learning topics and activities

#p <.05; **p < .010; **%p < 001

competence demonstration motivations than the Lower Asset
group. These results suggest that the participants who have
higher personal and ecological assets are more motivated for
self-driven learning.

RQ3 Difference among the Identified Clusters
Concerning Engagement in Self-Driven Learning

As shown in Table 4, the t-tests analysis between the High
Asset group and Lower Asset group on engagement in self-
driven learning (e.g., positive learning experiences and com-
mitment to learning topics and activities) did not show any
significant difference, suggesting the participants tended to
have similar positive learning experiences and commitment
to learning topics and activities at GripTape regardless of
their personal and ecological assets.

RQ4 Factors Correlating with Adolescents’
Reflections on Self-Driven Learning

As shown in Table 5, the multiple regression analysis indi-
cated that participants’ personal and ecological assets,
motivation for self-driven learning, and cluster member-
ship explained 3.1% of their positive learning experiences
at GripTape. However, none of the factors significantly cor-
relate with participants’ positive learning experiences in
self-driven learning.
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Table 6 shows the multiple regression analysis of partici-
pants’ personal and ecological assets, motivations for self-
driven learning, and cluster membership correlating with
their commitment to learning topics and activities through
the learning challenge. These factors explained 6.5% of
participants’ commitment to learning topics and activities.
Extrinsic motivation (B=-0.31, p<.01) and competence
demonstration (p=—0.23, p <.01) negatively correlate with
participants’ commitment to learning topics and activities,
indicating the adolescents who were motivated by external
factors or aimed to demonstrate their competence were less
likely to commit to their chosen topics and activities.

Discussion
Main Findings and Explanations

This study identified unique profiles based on the personal
and ecological assets of adolescents who participated in the
GripTape self-driven learning program, examined how their
motivations for and engagement in self-driven learning dif-
fer, and explored what factors correlate with their engage-
ment. Several findings were noteworthy.

The adolescents who participated in this project had a
higher intrinsic motivation level than extrinsic motivation
(see Table 1). This result suggests that learners’ intrin-
sic motivation does not necessarily become weaker than
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Fig. 1 Silhouette statistics with all participants’ input elements

Table2 Two clusters categorized based on adolescents’ personal and
ecological assets

Input variables Cluster 1: High Cluster 2: Lower

asset group Asset group
(n=317) (n=263)
Resilience ability 3.50%#* 3.15
Resilience beliefs 3,79k 3.54
Resilience attitude 3.45%%% 3.19
Competence 2.34%%% 2.15
Adult support and help 347k 291
Safe environments 3.35%%* 2.98
Value of school learning ~ 3.31%*** 2.76
School for future goals 3.90%*%* 2.93

#Hkp < 001

extrinsic motivation as they age (Ryan & Deci, 2000). The
autonomy and meaningfulness principles of motivation
help explain this finding (Kumar et al., 2018). Self-driven
learning enables the participants to take a high level of

autonomy, control, and responsibility. A greater sense of
autonomy is likely to enhance learners’ intrinsic motiva-
tion (Ryan & Deci, 2017). Furthermore, as the partici-
pants were empowered to choose the topics that they cared
about, they were likely to pursue what they consider most
meaningful and relevant to them. Toshalis and Nakkula
(2012) also suggested that when the youth are given more
opportunities to exercise choice, control, challenge, and
collaboration, their motivation and engagement tend to
rise. Similarly, Miiller and Louw (2004) found that uni-
versity students’ perceived autonomy and competence are
correlated with their intrinsic motivation, study interest,
and self-determined forms of extrinsic motivation. The
current study presents empirical evidence that adolescents
can maintain high intrinsic motivation when provided with
opportunities and resources to pursue what they are pas-
sionate about. With appropriate conditions, we can help
adolescents fulfill their potentials of being active, inquisi-
tive, and curious creatures who explore the world around
them (Vansteenkiste et al., 2006).
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Table 3 Descriptive data of the
two clusters on motivations for

Intrinsic motivation

Extrinsic motivation Competence demon-

X X stration
self-driven learning
M SD M SD M SD
High asset group 2.64%* 77 2.03 %% .68 2777k .39
Lower Asset group 2.45 .90 1.83 .62 2.63 49

#p < 01 #+¥p <.001

Table 4 Descriptive data of the two clusters on positive learning
experiences and commitment to learning topics and activities

Positive learning Commitment to

experiences learning topics
and activities
M SD M SD
High asset group 4.74 .70 3.29 1.18
Lower Asset group 4.69 .66 321 1.10

Using cluster analysis, participants were classified into
two distinct groups with significant differences in per-
sonal and ecological assets. Consistent with previous stud-
ies (Cury et al., 2006; Mahoney et al., 2009), this result
further confirms the interconnection between individuals’
resilience, competence, and ecological assets as these con-
structs can profile participants into distinct groups, and one
group scored higher on all of these factors while the other
group scored lower on all factors. Furthermore, the High
Asset group had significantly higher intrinsic, extrinsic,
and competence demonstration motivations than the Lower
Asset group. Previous studies have mainly researched how

students’ motivation is affected by their psychological needs
(i.e., competence, autonomy, and relatedness) and social and
environmental factors that influence these psychological
needs (see Bureau et al., 2021 for a review). Students experi-
encing competence tend to be confident that their actions can
significantly shape their academic experience; experiencing
autonomy are likely to engage in learning tasks voluntar-
ily; experiencing relatedness feel connected with important
others for their learning (e.g., teachers, peers, Bureau et al.,
2021; Ryan & Deci, 2000). These psychological needs can
be better satisfied when students can benefit from supportive
environments. Both the self-determination (Ryan & Deci,
2017) and expectancy-value theories (Wigfield et al., 2015)
emphasize the importance of social context (i.e., parents and
teachers) in explaining adolescents’ differences in terms of
intrinsic motivation and achievement. Diaconu-Gherasim
et al. (2020) found that adolescents who experience lower
parental rejection and greater teacher support show greater
mastery goals and perceived higher competence, which are
associated with intrinsic motivation. However, to our best
knowledge, few studies have considered youth personal and
ecological assets as a whole and examined how youth with

Ta!JIe5 Rggression'results Predictor b o2 s Fit

using positive learning 95% CI 95% CI

experience as the criterion [LL, UL] [LL, UL]
(Intercept) 4.771%* [3.57,5.86]
Competence -0.05 [—0.15, 0.04] .00 [-.01, .01]
Resilience ability 0.03 [-0.10, 0.15] .00 [—.00, .00]
Resilience beliefs 0.02 [-0.16, 0.19] .00 [—.00, .00]
Resilience attitude 0.09 [—0.04, 0.22] .00 [-.01, .01]
Adult support and help 0.06 [-0.05, 0.17] .00 [-.01, .01]
Safe environments [—0.08, 0.17] .00 [—.00, .01]
Value of school learning —0.11 [-0.21, 0.00] .01 [-.01,.02]
School for future goals —-0.08 [—0.20, 0.04] .00 [-.01, .01]
Extrinsic motivation —-0.06 [-0.15, 0.04] .00 [-.01, .01]
Intrinsic motivation [—0.06, 0.08] .00 [—.00, .00]
Competence demonstration [-0.11,0.17] .00 [—.00, .00]
Cluster -0.12 [-0.32, 0.09] .00 [-.01,.01]

R?=.031
95% CI[.00,.04]

A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized
regression weights. s7° represents the semi-partial correlation squared. LL and UL indicate the lower and
upper limits of a confidence interval, respectively.* indicates p <.05. ** indicates p <.01
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Table 6 Regression results

. ) . Predictor b b sr2 sr2 Fit

us.mg.toplc commitment as the 95% CI 95% CI

criterion [LL, UL] [LL, UL]
(Intercept) 2.19% [0.31, 4.07]
Competence -0.01 [-0.16, 0.15] .00 [—.00, .00]
Resilience ability 0.19 [-0.02, 0.40] .01 [-.01,.02]
Resilience beliefs 0.22 [-0.06, 0.51] .00 [-.01,.01]
Resilience attitude 0.12 [-0.10, 0.33] .00 [-.00, .01]
Adult support and help 0.15 [-0.03, 0.32] .00 [-.01,.01]
Safe environments -0.04 [-0.24, 0.17] .00 [-.00, .00]
Value of school learning 0.08 [—0.09, 0.25] .00 [-.00, .01]
School for future goals -0.03 [-0.22, 0.16] .00 [-.00, .00]
Extrinsic motivation —0.3]%* [-0.46, —0.15] .03 [.00, .05]
Intrinsic motivation -0.02 [-0.14, 0.09] .00 [-.00, .00]
Competence demonstration —0.23* [-0.46, —0.00] .01 [-.01,.02]
Cluster 0.06 [-0.28, 0.39] .00 [—.00, .00]

R2=.065%%*

95% CI[.02,.09]

A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized
regression weights. s represents the semi-partial correlation squared. LL and UL indicate the lower and
upper limits of a confidence interval, respectively.* indicates p <.05. ** indicates p < .01

different profiles of personal and ecological assets differ in
motivation. This study has extended the literature by cluster-
ing the youth based on their overall personal and ecological
assets and examining their specific motivation for self-driven
learning.

Furthermore, this result indicates that the High Asset ado-
lescents in the formal learning context, also tend to have
greater motivations in new informal learning contexts. This
result is different from our conjecture that the self-driven
learning project will especially attract the students who do
not feel belonged or are valued in the formal school learning
context. Rather, the students who perceive higher personal
and ecological assets, tend to have greater motivations for
self-driven learning. However, this result is not surprising,
given the importance of competence, resilience, and ecologi-
cal assets to motivation (Dweck & Leggett, 1988). Moreover,
this result suggests that the assets that adolescents develop in
schools can motivate them to explore self-driven learning.

The greater motivation of the High Asset group does not
result in greater engagement. Both the High Asset group and
Lower Asset group had very high levels of positive learn-
ing experiences and did not significantly differ in terms of
engagement in self-driven learning. Similarly, the regres-
sion analyses suggested that the group membership did not
correlate with positive learning experiences or commitment
to learning topics and activities. The results of the current
study may be explained from the perspectives of learners’
autonomy and academic relevancy. As discussed above,
the self-determined theory suggests that students tend to
perceive that they are freely and voluntarily engaging in

learning tasks when they are experiencing autonomy (Ryan
& Deci, 2000). When learners are in autonomous regulation
conditions in which they do work because of “I wanted to
do it” rather than “I had to do it”, they tend to have more
positive experiences such as being happy, free, concentrated,
and in control (Bassi & Delle Fave, 2012). Academic rel-
evancy is the extent to which a learner perceives the current
task to be useful and relevant to future goals (Crumpton &
Gregory, 2011). Crumpton and Gregory (2011) found that
for low-achieving students, academic relevancy serves as
a protective factor against academic disengagement, and
intrinsic motivation mediates the relationship between aca-
demic relevancy and engagement. In this study, as the learn-
ing topics were chosen by the participants themselves based
on their interests, they were likely to consider the learning
content as relevant and meaningful. Furthermore, tasks con-
nected to the “real world” beyond school can offer learners’
a sense of ownership and purpose (Newmann et al., 2007).
Such relevancy, purpose, and ownership could contribute to
participants’ positive learning experiences and commitment
to learning topics and activities regardless of their personal
and ecological assets before participating GripTape. As a
result, individual initial differences do not have to be magni-
fied across time, and the self-stabilizing cycles of motiva-
tion, engagement, and disaffection (Skinner & Pitzer, 2012)
can be changed. Future research is needed to verify this
explanation.

Extrinsic motivation and competence demonstration
negatively correlate with the commitment to learning
topics and activities, which is not surprising. Participants
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who attended the self-driven learning with greater levels
of external reasons and competence demonstration were
less likely to commit to the learning topics and activi-
ties of their choosing in facing challenges. These results
are consistent with the self-determination theory, which
suggests that the extent to which learners are externally
regulated is associated with their level of interest, value,
or effort and adjustment coping styles when facing chal-
lenges (Ryan & Deci, 2000). Similarly, Boyd (2002) sug-
gested that when experiencing academic challenges, the
students who are intrinsically motivated tend to persist.
Walker et al. (2006) found that college students’ intrinsic
motivation was positively associated with their meaningful
cognitive engagement (e.g., cognitive elaboration, creating
complex knowledge structure); while their extrinsic moti-
vation only contributed to shallow cognitive engagement
(e.g., rote memorization, basic rehearsal).

Implications

Despite these considerations, this study provides impor-
tant scientific and practical implications. Theoretically, it
expands the self-determination theory by extending the
context to self-driven learning. It implies the importance
of empowering adolescents to drive their own learning
as they did not differ in engagement regardless of their
different personal and ecological assets, and motivations
for self-driven learning. Given the connection between
motivation, self-regulation, and resilience, Skinner and
Pitzer (2012) indicated that future research should study
how positive motivational dynamics promote self-regu-
lation and resilience, and eventually help students take
ownership of their learning and success. In this study, the
participants had high intrinsic motivation and perceived
high relevance of their learning challenges as they deter-
mined the learning topics. Future research can explicitly
measure adolescents’ perceived learning relevance, and
investigate the relationships between intrinsic motivation,
learning relevance, and engagement. Practically, it sug-
gests the importance of considering youth intrinsic moti-
vation when choosing learning content in out-of-school
time programs because the ones who have greater levels of
extrinsic motivation and competence demonstration rather
than intrinsic motivation are less likely to commit to learn-
ing topics and activities. Furthermore, during the Covid-
19 pandemic, when lots of research are concerned about
students’ engagement in online learning (e.g., Ewing &
Cooper, 2021; Turnbull et al., 2021), this youth self-driven
learning not only provides a possibility to complement
students’ formal learning but also provides implications
regarding how to design learning opportunities to foster
students’ engagement in online learning.

@ Springer

Strengths and Limitations

This study adds to the literature by exploring different pro-
files of youth based on their personal and ecological assets in
self-driven learning. It also extends the literature by examin-
ing the motivation for and engagement in self-driven learn-
ing of youth with different profiles. It contributes to the lit-
erature by suggesting that adolescents can maintain a high
level of intrinsic and extrinsic motivation when they have the
autonomy support to determine their learning topics and to
control their learning process. Furthermore, this study sug-
gests that regardless of youth personal and ecological assets,
they had similar levels of positive learning experiences and
topic and commitment to learning topics and activities at
GripTape. Taken together, these results suggest the potential
importance and effectiveness of youth self-driven learning in
cultivating and sustaining youth motivation and engagement
as well as fostering their positive development.

Albeit these strengths, there are noteworthy limitations
of this research. First, this study is focused on youth who
were enrolled in a single and unique self-driven learning
program. Although GripTape shares many characteristics of
other forms of self-driven learning or independent learning
such as supporting learners’ autonomy, control, and respon-
sibility, a generalization of the current results to other pro-
grams and opportunities needs to be explored. Furthermore,
the participants in this study are not a random sampling of
adolescents in the United States. We instead intentionally
included underrepresented youth in motivation research.
Second, as an initial attempt to measure participants’ resil-
ience, ecological assets, motivation for self-driven learning,
and engagement in self-driven learning, the scales employed
in this study, although acceptable, can be improved in the
future. For instance, there are only one or two items to meas-
ure some dimensions in some scales. The Cronbach’s alphas
for some factors are between 0.5 and 0.6. This may be due
to the small number of items in these factors. Third, the data
were obtained merely through the participants’ self-report
instruments. Therefore, this study shares the limitations of
self-report measures such as being biased by responders’
feelings and social desirability of looking good.

Future Research Directions

The above-mentioned limitations need to be addressed in
future research. First, future research should re-test the clus-
ters with other samples, using other datasets and in various
self-driven learning projects. Second, this exploratory pro-
vides us with a better understanding of the structure and lim-
itations of the scales (e.g., the scale of engagement for self-
driven learning), which will enable us to refine the scales
in our future research to better understand youth engage-
ment in self-driven learning. Finally, to complement and
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triangulate self-reported data, future research can include
objective measures and collect participants’ learning process
data. For instance, to better understand the dynamics of stu-
dents’ motivation and engagement in self-driven learning,
we are collecting audio recordings from the zoom meetings
between youth and their dedicated adult supporters in which
they frequently discuss youth learning progress and chal-
lenges throughout the self-driven learning program.

Conclusions

This study researched how youth personal and ecological
assets converged into unique profiles, how youth with dif-
ferent profiles differ in motivation for and engagement in
self-driven learning, and how these factors correlate with
their engagement. We found that the youth can be classified
into a High Asset group with higher personal and ecologi-
cal assets, and a Lower Asset group who scored lower on
these factors. The High Asset group also had higher motiva-
tions for self-driven learning than the Lower Asset group.
However, the two groups did not differ in terms of engage-
ment in self-driven learning, suggesting youth tended to
have similar engagement levels at the program regardless of
their personal and ecological assets, and motivations for self-
driven learning. This study represents our first attempt to
study youth engagement in self-driven learning and extends
the research on engagement in the out-of-school context.
It sheds light on the features that promote or hinder youth
engagement and triggers questions for future research (e.g.,
how to enhance youth engagement in self-driven learning).
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