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ABSTRACT
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In the current study, we applied self-determination theory to
explore a potential explanation for how instructors’ intellectually
stimulating behaviors might inﬂuence student motivation.
Undergraduate student participants (N = 418) responded to a
questionnaire regarding their instructors’ teaching behaviors and
perceptions of their own of engagement, frequency of studentto-student academic support, self-eﬃcacy for learning, and
intrinsic motivation to learn. Results from a structural regression
model revealed that intellectual stimulation had a direct eﬀect on
students’ intrinsic motivation as well as an indirect eﬀect through
the mechanisms of volitional student engagement, self-eﬃcacy
for learning, and supportive peer relations. Results from our study
indicate that intellectually stimulating instructional behaviors are
associated with educational outcomes such as engagement, peer
relations, and self-eﬃcacy, and thus promote students’ optimal
development by fostering intrinsic value and a sense of
fulﬁllment associated with learning.
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Transformational leadership continues to be one of the most popular theories of leadership, accounting for decades of research across various disciplines (Northouse, 2018).
However, transformational leadership in the classroom, or transformational teaching,
is a relatively new domain of scholarship, and research in this ﬁeld is still relatively
scarce in comparison with other applied contexts (Bolkan & Goodboy, 2009). Though
there is some debate surrounding the components of transformational leadership,
Bolkan and Goodboy (2010) argued that transformational leadership in the classroom
is best conceptualized as a combination of three general teaching qualities including
charisma, individualized consideration, and intellectual stimulation. This study focuses
on the latter, intellectual stimulation, which includes behaviors such as using an interactive teaching style, challenging students, and encouraging independent thought.
Intellectual stimulation has been found to be important in classroom settings insofar
as it has been positively related with a variety of educational outcomes. For example,
student perceptions of intellectual stimulation have been observed to be positively correlated with students’ communication satisfaction, aﬀective experiences, perceptions of
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learning, state motivation, and learner empowerment (Bolkan & Goodboy, 2010). Moreover, students who reported being more intellectually stimulated by their instructors also
reported participating more frequently in class and were more likely to rate their instructors as credible (Bolkan & Goodboy, 2009). Perhaps one explanation for why intellectual
stimulation beneﬁts students in the classroom is because research has shown that students who perceived their instructors as more intellectually stimulating have also
reported higher levels of intrinsic motivation (Bolkan, 2015). In particular, researchers
suggest that intellectual stimulation leads to intrinsic motivation by generating positive
aﬀect as well as increasing student attention and engagement (Bolkan, 2015; Bolkan &
Griﬃn, 2018). That said, other mechanisms, which may provide a more theoretical
understanding of the link between intellectual stimulation and intrinsic motivation,
remain uninvestigated.
In this study, we applied the framework of self-determination theory (SDT; Deci &
Ryan, 1985; Ryan & Deci, 2017) to examine how instructors’ use of intellectual stimulation impacts students’ intrinsic motivation through the satisfaction of students’ basic
psychological needs (i.e., autonomy, competence, and relatedness). Admittedly, our
study is not the ﬁrst to integrate SDT into a study of transformational leadership,
several researchers have done so in the organizational context (e.g., Kovjanic et al.,
2013). However, none to our knowledge have done so in the context of transformational
leadership in the classroom. As the SDT literature suggests, instructors themselves do not
directly motivate students, rather they help provide the conditions for students to experience psychological satisfaction and produce motivation within themselves (Ryan & Deci,
2004). Therefore, we argue that the manner in which intellectual stimulation inﬂuences
intrinsic motivation in the classroom will be best explained by its ability to support students’ basic psychological needs.

Transforming the nature of students’ motivation
Intellectual stimulation
Transformational leadership has only recently been applied to classroom settings (Bolkan
& Goodboy, 2009, 2014; Bolkan et al., 2011). This brand of scholarship is largely based on
Bass’s (1985) original conceptualization of transformational leadership, where transformational leaders are considered extraordinary individuals who inspire great eﬀort from
their followers, and in turn, lead them to extraordinary performance. Speciﬁcally, Bass
(1985) argued that transformational leaders eﬀectively utilize their idealized inﬂuence
and inspirational motivation (later reconceptualized collectively as charisma; Bass &
Riggio, 2006), provide individualized consideration, and intellectually stimulate their followers to provide inspiration for greater performance. Utilizing Bass’s (1985) conceptualization, Bolkan and Goodboy (2011) identiﬁed key behavioral indicators of instructors’
transformational leadership in the classroom. This line of research provided scholars and
instructors with practical guidance regarding how to employ transformational teaching
behaviors. Although many of the transformational behaviors have been studied in
some form or another in the instructional literature (e.g., conﬁrmation, nonverbal immediacy, humor), the dimensions of intellectual stimulation were found to be unique
(Bolkan & Goodboy, 2010, 2011).
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Following Bolkan and Goodboy’s (2011) identiﬁcation of intellectually stimulating
behaviors, Bolkan and Goodboy (2010) operationalized instructors’ use of intellectual
stimulation as occurring when instructors used an interactive teaching style, challenged
students, and encouraged independent thought. More speciﬁcally, an interactive teaching
style is described as helping students learn in a novel manner through unique classroom
activities and exciting teaching techniques. Challenging students involves instructors providing students with demanding but doable assignments to ensure that students know the
course material well and to help students realize that their hard work in class is a worthwhile endeavor. Encouraging independent thought is described as forcing students to
arrive at their own conclusions by having them think deeply and critically about the
course materials being taught in class.
As we mentioned previously, researchers examining students’ perceptions of their
instructors’ intellectually stimulating behaviors have found signiﬁcant correlations
with important student outcomes. For instance, students’ perceptions of intellectual
stimulation correlated with their perceptions of instructors’ credibility, communication
satisfaction with their instructor, and self-reported participation in the classroom
(Bolkan & Goodboy, 2009). Moreover, Bolkan et al. (2011) found that students’ intrinsic
motivation mediated the relationship between their perceptions of intellectual stimulation and their reports of engaging in deep and strategic approaches to studying
course material in lieu of more surface-level approaches. When explaining their
ﬁndings, Bolkan et al. (2011) argued that students’ intellectual stimulation is likely
linked to students’ intrinsic motivation because it creates a classroom environment
that “naturally engages student interests and psychological needs” (p. 343). However,
this association has never been tested. Having said that, SDT may provide a plausible
theoretical framework for understanding the mechanisms for how instructors’ use of
intellectual stimulation can impact students’ intrinsic motivation.

SDT
The principles of SDT suggest that a person’s psychological well-being and quality of
motivation are determined by the extent to which social contexts support or thwart
their basic psychological needs (Ryan & Deci, 2000b). This premise is further explained
within cognitive evaluation theory (CET), a mini theory within SDT. The propositions of
CET suggest that individuals have three basic psychological needs that require satisfaction in order for a person to become intrinsically motivated: these needs include autonomy, competence, and relatedness (Ryan & Deci, 2000b). Ryan and Deci (2000b) argue
that these three psychological needs are essential nutriments, and therefore, “individuals
cannot thrive without satisfying all of them” without some detriment to one’s psychological well-being and quality of motivation (p. 75). Conversely, when these basic psychological needs are satisﬁed, individuals become autonomously motivated and function at their
optimal capacity. In the classroom, this means that when students perceive that their
behaviors in class are self-endorsed, feel competent in their learning endeavors, and
experience a sense of belongingness with others while in pursuit of their learning, they
are more likely to exhibit their “natural love of learning” as well as their “desire to internalize the knowledge, customs, and values that surround them” (Niemiec & Ryan, 2009,
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p. 133). Put diﬀerently, when students have their basic psychological needs fulﬁlled in the
classroom, students become intrinsically motivated to learn (Taylor et al., 2014).
Intrinsic motivation
Intrinsic motivation refers to the extent to which an individual is compelled to act due to
the inherent interest and enjoyment of an action itself (Deci & Ryan, 1985; Ryan & Deci,
2000a). As a result, individuals who are intrinsically motivated possess an “inherent tendency to seek out novelty and challenges, to extend and exercise one’s capacities, to
explore, and to learn” (Ryan & Deci, 2000b, p. 70). As multiple meta-analyses have illustrated, intrinsic motivation represents the most autonomous form of motivation along a
continuum of self-determination, and is the strongest predictor of academic achievement
and quality of work compared with other forms of motivation (i.e., extrinsic or controlled
motivations; Cerasoli et al., 2014; Howard et al., 2017; Taylor et al., 2014). However, SDT
theorists note that while the capacity for intrinsic motivation is inherent within all
humans, it is contingent upon supportive conditions for the individual (Ryan & Deci,
2000b). Thus, instructors who wish to intrinsically motivate students may do so by engaging in needs-supportive behaviors such as providing autonomy-supportive instruction
(Baker & Goodboy, 2019), personalizing students’ education (Goldman et al., 2017),
engaging in charismatic teaching behaviors such as humor (Bolkan & Goodboy, 2014),
and practicing face threat mitigation (Hadden & Frisby, 2019).
Autonomy: student engagement
Autonomy in the SDT literature refers to when an individual perceives him or herself as
the “origin or source of one’s own behavior” (Ryan & Deci, 2004, p. 8). However, autonomy is not to be confused with independence. Within SDT, individuals can experience
full autonomy in conjunction with dependence on others, as long as the reason for
dependence stems from that individual’s volition (Ryan & Deci, 2004). For example, students may be mandated to attend class in order to receive a grade, but their volitional
recognition of the value of class attendance coupled with the inherent satisfaction they
experience from attending class would mean that their attendance is autonomous
despite the presence of external control. In support of this conclusion, students’ perceptions of their own engagement such as their involvement, attention, and feelings of
boredom have been observed to be related to, and reﬂective of, their perceptions of
autonomy in the classroom (Miserandino, 1996; Patrick et al., 1993; Skinner & Pitzer,
2012; Tze et al., 2014; Vasalampi et al., 2009). These components of student engagement
reﬂect experiences of autonomy insofar as they represent outcomes that demonstrate a
student is involved in activities they truly want to be a part of.
Competence: self-eﬃcacy beliefs
Ryan and Deci (2004) describe competence as “feeling eﬀective in one’s ongoing interactions with the social environment and experiencing opportunities to exercise and
express one’s capacities” (p. 7). Individuals’ needs for competence is satisﬁed as they
undertake challenges that exercise the peak of their abilities, and when they feel
conﬁdent and eﬀective in their operating environment (Ryan & Deci, 2004). Unsurprisingly then, students actually report more overall satisfaction in challenging courses and
do not necessarily view an increased workload as less satisfying provided that the hours
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spent on academic work are of value (Gillmore, 2001). Marsh’s (2001) research supports
this notion and adds that when students do not ﬁnd enough challenge in their academic
work, they lose interest and ﬁnd less value in their learning. These ﬁndings support the
notion that intellectually stimulating classes, that challenge students to work hard
(Bolkan & Goodboy, 2010), can naturally satisfy one’s need for competence. This
process likely occurs through boosting students’ self-eﬃcacy for learning.
Self-eﬃcacy is deﬁned as “beliefs in one’s capabilities to organize and execute the
courses of action required to produce given attainments” (Bandura, 1997, p. 3). Selfeﬃcacy then clearly represents a major component of an individuals’ need for competence, and therefore, according to the propositions of SDT, a path toward students’ intrinsic motivation. In fact, older models of motivation such as Eccles
(1983) expectancy-value model place a strong emphasis on self-eﬃcacy beliefs as a
predictor of motivation and academic achievement (i.e., self-regulation and performance; McKeachie et al., 1986). Indeed, individuals must ﬁrst feel eﬀective in their
environments before they can become motivated to operate vigorously within
them (Bandura, 1997; Pintrich, 2003). Several empirical investigations demonstrate
as much (Bong, 2001; Komarraju & Nadler, 2013; Pintrich & De Groot, 1990;
Walker et al., 2006).

Relatedness: student academic support
Relatedness in the SDT literature is described as “feeling connected to others, to
caring for and being cared for by those others, to having a sense of belongingness
both with other individuals and with one’s community” (Ryan & Deci, 2004,
p. 7). Multiple studies illustrate that students’ relatedness positively covaries with
desirable learning outcomes in the classroom thus supporting the theoretical rationale that relatedness is a psychological need for growth and motivation. For example,
students’ self-reports of student-to-student rapport and perceptions of a connected
classroom have both correlated positively with their reported participation in class
as well as their aﬀective experiences and perceptions of cognitive learning (Frisby
& Martin, 2010). Students’ perceptions of a connected classroom climate have also
been found to be positively correlated with reports of students’ state motivation
and academic self-eﬃcacy (LaBelle & Johnson, 2018). Students who perceived a
more connected classroom environment have also reported having higher-quality
relationships with peers as well having greater perceptions of classroom assimilation
which included feeling more competent, valuable, and involved in the classroom
(Sollitto et al., 2013).
We argue that the need for relatedness may be more salient in intellectually stimulating classes, and that this need may be satisﬁed through student-to-student support. This
is the case because the challenging nature of intellectually stimulating classes likely
creates conditions which foster connectedness among students and promote studentto-student academic support. Research by Thompson (2008) supports this conclusion
insofar as increased academic workloads, increased academic responsibilities, and
greater need for support were found to be antecedent conditions to students oﬀering
and receiving academic support to and from each other.
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Rationale
In this study, we contend that SDT may be a suﬃcient theoretical framework for understanding how transformational behaviors, such as intellectual stimulation, create an
environment that supports students’ intrinsic motivation. Ultimately, utilizing an SDT
framework in the present study provides an opportunity to understand when and why
intellectually stimulating behaviors would be most eﬀective in the classroom. For
example, a class in which an instructor provides high face-threatening feedback to students’ contributions may epitomize the concept of “challenging students,” but such a
behavior would likely be detrimental to students’ motivation (Trad et al., 2014) and
their self-eﬃcacy for learning, as it undermines their competence (Hadden & Frisby,
2019). Instead, challenging students in a manner which helps them understand why
their hard work is worth the eﬀort or encouraging them to arrive at their own conclusions about course materials should provide greater satisfaction for their need to
feel autonomous and competent in their education. In these ways, intellectually stimulating instructors may transform students’ classroom experiences from ones they must
endure for extrinsic reasons to experiences that students ﬁnd rewarding. That said,
observing the relationship between indicators of students’ psychological needs and
their perceptions of their instructors’ intellectually stimulating behaviors will provide
instructional researchers clarity as to what nature of intellectually challenging behaviors
eﬀectively enhance students’ intrinsic motivation to learn.
Thus, the focus of our present study was to show how the provision of intellectually
stimulating behaviors might inﬂuence students’ intrinsic motivation through the fulﬁllment of their basic psychological needs operationalized through the mechanisms of
engagement (autonomy), self-eﬃcacy (competence), and student-to-student academic
support (relatedness). To help guide our inquiry, we oﬀered the following hypothesis:
H: Students’ perceptions of their instructors’ use of intellectually stimulating behaviors will
be associated with students’ intrinsic motivation through the indirect paths of experiences of
engagement, self-eﬃcacy beliefs, and student academic support.

Method
Participants and procedures
Upon receiving approval from the institutional review board, 418 undergraduate student
participants were recruited from a large university on the West Coast. Participants were
recruited from 31 communication classes, all of which were listed as general education
requirements or electives, oﬀering a greater likelihood for representation of the
general university population despite convenience sampling. Minimal extra credit was
oﬀered by some instructors at their own discretion in return for their students’ participation in this study. Data collection occurred during weeks 8–10 of the semester. Students who agreed to participate in the study were directed to an online platform
where they were asked to report on the last class they attended prior to data collection.
Students were instructed to keep this class in mind as they responded to each of the
measurements listed below.
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Participants included 358 ﬁrst-year students, 12 sophomores, 21 juniors, and 13
seniors, 14 individuals did not report their year in college. Among the participants,
164 individuals identiﬁed as male, 240 identiﬁed as female, one identiﬁed as nonbinary,
one preferred not to answer, and 12 individuals did not report their gender. Participants’
ages ranged from 18 to 37 (M = 18.8, SD = 1.9). There were 116 participants who identiﬁed as Asian, 14 who identiﬁed as black/African American, 168 who identiﬁed as Latino/
Hispanic, 14 who identiﬁed as Middle Eastern, one who identiﬁed as Native American,
eight who identiﬁed as Paciﬁc Islander, 53 who identiﬁed as white/Caucasian, 28 who
identiﬁed as “mixed,” and three who identiﬁed as “other.” Thirteen individuals did not
report their race.
Instrumentation
The composite reliability for all measures used in this study (except where otherwise
noted) was estimated by calculating McDonald’s omega (ω) instead of Cronbach’s
alpha (α), as omega oﬀers a more precise estimate of reliability (Dunn et al., 2014). In
our study, omega was calculated using Hayes and Coutts’ (2020) OMEGA macro for
SPSS. For each measure, we used Hancock and An’s (2020) closed-form option to estimate ω with 95% conﬁdence intervals derived from 10,000 percentile bootstrap samples.
Intellectual stimulation
Students’ perceptions of their instructors’ intellectually stimulating behaviors were
measured using Bolkan and Goodboy’s (2010) 10-item student intellectual stimulation
scale which measured three dimensions of instructors’ use of intellectually stimulating
behaviors in the classroom. Four items measured an interactive teaching style (ω
= .905, 95% CI: .886, .922; M = 4.60, SD = 1.43; e.g., “Uses unique activities to get the
class involved with the course material”), three items measured challenging students
(ω = .873, 95% CI: .845, .898; M = 5.11, SD = 1.36; e.g., “Makes me work hard to
ensure that I really know the material well”), and three items measured encouraging independent thought (ω = .886, 95% CI: .859, .909; M = 5.22, SD = 1.41; e.g., “Encourages me
to come to my own conclusions about course material”). Each item was measured using a
7-point scale ranging from (1) never to (7) always.
Autonomy
Autonomy was measured as a latent variable representing students’ engagement in the
classroom. In particular, student engagement was operationalized as a function of students’ sustained attention, involvement, and boredom in class. We chose to operationalize autonomy in this manner because when students ﬁnd their courses to be more
intellectually stimulating and personally valuable, they should also be more volitionally
involved in the classroom and make greater eﬀorts to sustain their attention toward lectures and classroom-related activities (Bolkan, 2015; Bolkan et al., 2011; Bolkan & Griﬃn,
2018; Deci & Ryan, 1985). Essentially, students’ self-reported perceptions of these particular engagement behaviors provide a lower-inference measure of their autonomous
regulation in the classroom.
Sustained attention was measured using a 6-item scale derived from Wei et al. (2012)
which assesses students’ attention toward class lectures, discussions, and learning
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activities. An example item from this measure is, “I pay full attention to the lecture
during class.” Each item was measured using a 7-point scale ranging from (1) not at
all true of me to (7) very true of me (ω = .842, 95% CI: .810, .869; M = 5.20, SD = 1.03).
Involvement was measured using a 7-item subscale from Miserandino’s (1996) perceived
behavioral engagement scale which assesses students’ behavioral engagement in class.
Items in this scale were adapted to focus on a speciﬁc class rather than school in
general. An example item from this measure is, “The ﬁrst time my teacher talks about
a new topic, I listen carefully.” Each item was measured using a 4-point scale ranging
from (1) not at all to (4) very true (ω = .692, 95% CI: .604, .751; M = 3.43, SD = .41).
Boredom was measured using a 5-item subscale from Miserandino’s (1996) perceived
emotional engagement scale which assesses students’ feelings of boredom in the classroom. Items in this scale were adapted to focus on a speciﬁc class rather than classwork
or school in general. An example item from this measure is, “When my teacher ﬁrst
explains new material, I feel bored.” Each item was measured using a 4-point scale
ranging from (1) not at all to (4) very true (ω = .794, 95% CI: .750, .827; M = 2.19, SD
= .62).
Competence
Competence was operationalized as self-eﬃcacy in this study. Individuals’ self-eﬃcacy
beliefs vary across diﬀerent tasks and domains (Bandura, 1997); therefore, measurements
for self-eﬃcacy beliefs should focus on the speciﬁc domain or activity being observed. In
this study, we were interested in student’s self-eﬃcacy in a particular course. To assess
these self-eﬃcacy beliefs, we measured students’ perceptions of their self-eﬃcacy using
the 8-item self-eﬃcacy for learning and performance subscale from the Motivated Strategies for Learning Questionnaire (Pintrich et al., 1991). An example item from this
measure is, “I’m certain I can understand the most diﬃcult material presented in the
readings for this course.” Each item was measured using a 7-point scale ranging from
(1) not at all true of me to (7) very true of me (ω = .949, 95% CI: .939, .957; M = 5.39,
SD = 1.07).
Relatedness
Relatedness was operationalized as academic support and was measured using Thompson and Mazer’s (2009) 15-item student academic support scale which asked participants
to report how frequently they received informational support, esteem support, motivational support, and venting support from their peers. Because our study was focused
on a speciﬁc course, students were directed to report on the frequency of these types
of support from their classmates in the same course. Seven items measured informational
support (ω = .942, 95% CI: .931, .951; M = 2.48, SD = 1.02; e.g., “Helped me gain a clearer
understanding of class materials”), three items measured esteem support (ω = .937, 95%
CI: .921, .950; M = 2.29, SD = 1.19; e.g., “Enhanced my self-esteem through academic
support”), three items measured motivational support (ω = .888, 95% CI: .864, .910; M
= 2.20, SD = 1.21; e.g., “Helped me stay focused on my schoolwork”), and two items
measured venting support (Spearman–Brown = .897; M = 1.94, SD = 1.17; e.g., “Listened
to me vent about frustrations with a class”). Since estimation of ω is unavailable for scales
with less than three items (Hayes & Coutts, 2020), a Spearman–Brown split-half
reliability estimate was calculated for the subscale venting support as the Spearman–
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Brown coeﬃcient is a superior alternative to Cronbach’s alpha (α) when calculating the
internal reliability of two-item scales (Eisinga et al., 2013). Each item was measured using
a 5-point scale ranging from (1) not at all to (5) about every day.
Intrinsic motivation
Students’ intrinsic motivation was measured using Goldman et al.’s (2017) 10-item
intrinsic motivation to learn scale used for assessing students’ interest and enjoyment
for learning course material. An example item from the intrinsic motivation to learn
scale is “I desire to learn new things in this class because it gives me a sense of fulﬁllment.” Each item was measured using a 7-point scale ranging from (1) strongly disagree
to (7) strongly agree (ω = .906, 95% CI: .882, .924; M = 5.23, SD = 1.02).

Results
See Table 1 for intercorrelations between the variables used in our study. We used a
structural regression model in Mplus to test our hypotheses in this project. Speciﬁcally,
we tested the notion that intellectual stimulation would indirectly inﬂuence students’
experiences of intrinsic motivation through their perceptions of engagement (autonomy), self-eﬃcacy (competence), and peer academic support (relatedness; see
Figure 1). In our analyses, intellectual stimulation was modeled as a latent variable consisting of its three dimensions (i.e., interactive teaching style, challenging students, and
encouraging independent thought). Similarly, autonomy was modeled as a latent variable
consisting of sustained attention, boredom, and involvement. Peer relatedness was also
modeled as a latent variable using its four dimensions as observed variables. Finally,
both self-eﬃcacy and intrinsic motivation were modeled as latent variables with their
respective items serving as observed variables.
Our data analysis proceeded in two steps. First, we tested a measurement model to
assess its ﬁt to the data, after that we tested a structural model (Kline, 2016). Regarding
the measurement model, results of a conﬁrmatory factor analysis using robust maximum
likelihood estimation indicated that the model ﬁt the data reasonably well: scaled χ 2 =
789.983, df = 340, p < .01, SRMR = .059, CFI = .934, RMSEA = .056, CI: .051, .061. After
examining the global ﬁt of our model to the data, we examined local ﬁt using normalized
residuals. This information, along with the modiﬁcation indices, suggested an improved
ﬁt with the addition of a path between the error terms of two reverse-coded items in the
intrinsic motivation to learn scale (“I ﬁnd learning new things in this class to be unfulﬁlling” and “I do not enjoy trying to comprehend new ideas in this class”). After adding this
path, we tested our model to see how well it ﬁt the data. Again, results indicated that the
measurement model ﬁt the data reasonably well: scaled χ 2 = 723.645, df = 339, p < .01,
SRMR = .056, CFI = .944, RMSEA = .052, CI: .047, .057 and a scaled χ 2 diﬀerence test
indicated that the new model ﬁt the data better than the original: scaled χ 2 = 36.89, df
= 1, p < .01. However, because the CFI was low, we examined the normalized residuals
and modiﬁcation indices once again. This data pointed to an improvement in ﬁt with
an added path between the error terms of two self-eﬃcacy items with similar content
(“I’m certain I can understand the most diﬃcult material presented in the readings for
this course” and “I’m conﬁdent I can understand the most complex material presented
by the instructor in this course”). After adding this path, we tested our model to see

Table 1. Zero-order correlations.
1

2

3

4

5

–
–
.655†
[.591, .713]
.805†
–
3. Encourage
.646†
[.575, .713]
[.761, .843]
†
†
.361
.360†
–
4. Attention
.308
[.205, .405]
[.264, .452]
[.261, .455]
.244†
.683†
–
5. Involvement
.136**
.254†
[.156, .351]
[.143, .341]
[.625, .736]
[.030, .236]
†
†
†
†
−.362
−.391
−.559
−.459†
6. Boredom
−.442
[−.521, −.353] [−.451, −.273] [−.476, −.300] [−.624, −.485] [−.534, −.377]
.326†
.269†
.313†
.300†
7. Self-Eﬃcacy
.398†
[.184, .406]
[.219, .427]
[.150, .377]
[.208, .420]
[.198, .398]
.245†
.191†
.060
.027
8. Informational
.268†
[.174, .361]
[.151, .340]
[.092, .286]
[−.049, .166] [−.073, .129]
.285†
.221†
.130*
.097
9. Esteem
.318†
[.226, .405]
[.188, .377]
[.121, .313]
[.028, .228]
[−.008, .197]
†
†
†
.237
.182
.062
.003
10. Motivational
.259
[.170, .349]
[.145, .328]
[.090, .270]
[−.041, .162] [−.096, .100]
.150**
.129*
−.023
−.002
11. Venting
.250†
[.153, .345]
[.043, .254]
[.024, .229]
[−.130, .082] [−.104, .097]
†
†
†
†
.407
.467
.454
.421†
12. Intrinsic
.350
[.256, .441]
[.313, .496]
[.365, .558]
[.361, .539]
[.330, .508]

6

7

8

9

10

11

1. Interactive
2. Challenge

–
–
.078
[−.026, .174]
.176**
[.081, .266]
.125*
[.024, .220]
.096
[.002, .189]
.407†
[.308, .506]

–
.712†
[.648, .767]
.648†
[.574, .712]
.515†
[.422, .600]
.142**
[.044, .235]

–
.768†
[.711, .817]
.567†
[.478, .648]
.207†
[.106, .299]

–
.618†
–
[.536, .695]
.156**
.070
[.060, .246] [−.032, .166]

Note. 95% conﬁdence intervals derived from 5,000 percentile bootstrap samples. *p < .05; **p < .01; †p < .001 (two-tailed). Interactive = interactive teaching style; Challenge = challenging students; Encourage = encouraging independent thought.

COMMUNICATION EDUCATION

−.322†
[−.419, −.222]
−.105*
[−.210, 000]
−.220†
[−.318, −.120]
−.120*
[−.216, −.019]
−.092
[−.192, .011]
−.513†
[−.586, −.435]
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Figure 1. Hypothesized model.
Note: Interactive = Interactive Teaching Style, Challenge = Challenging Students, Encourage = Encouraging Independent
Thought. Observed variables are not shown for Self-Eﬃcacy and Intrinsic Motivation.

how well it ﬁt the data. Results indicated that this measurement model ﬁt the data well:
scaled χ 2 = 676.825, df = 338, p < .01, SRMR = .055, CFI = .950, RMSEA = .049, CI: .044,
.054. A scaled χ 2 diﬀerence test indicated that the new model ﬁt the data better than
the previous model: scaled χ 2 = 18.64, df = 1, p < .01.
Next, we analyzed the structural model to assess its ﬁt to the data. Results indicated
that the model was a reasonable ﬁt to the data: scaled χ 2 = 695.776, df = 341, p < .01,
SRMR = .069, CFI = .948, RMSEA = .050, CI: .045, .055. Subsequently, we examined
local ﬁt using normalized residuals. This information combined with the modiﬁcation
indices suggested an improved ﬁt with the addition of a path between the latent variables
autonomy/engagement and competence/self-eﬃcacy. After adding this path, we tested
our model again. Results indicated that the measurement model ﬁt the data well:
scaled χ 2 = 678.929, df = 340, p < .01, SRMR = .056, CFI = .950, RMSEA = .049, CI: .044,
.054. Furthermore, a scaled χ 2 diﬀerence test indicated that the new model ﬁt the data
better than the previous model: scaled χ 2 = 11.45, df = 1, p < .01. Because composite
model ﬁt statistics are known to be inﬂuenced by the measurement model (O’Boyle &
Williams, 2011), we calculated the RMSEA-P to determine the ﬁt of the path model
alone. Results indicated that the RMSEA-P was .01 indicating an acceptable ﬁt of the
path model to the data (see Figure 2).
To examine whether or not instructors’ intellectually stimulating teaching behaviors
indirectly inﬂuenced students’ experiences of intrinsic motivation, we conducted an
analysis for unstandardized indirect eﬀects using maximum likelihood estimation with
bias-corrected estimates computed from 5,000 bootstrapped samples using a 95% conﬁdence interval. In support of our hypotheses, results indicated that the indirect eﬀect of
instructors’ intellectually stimulating teaching behaviors on students’ intrinsic motivation was signiﬁcant through the paths of engagement/autonomy (indirect eﬀect
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Figure 2. Final model.
Note: Interactive = Interactive Teaching Style, Challenge = Challenging Students, Encourage = Encouraging Independent
Thought. Observed variables are not shown for Self-Eﬃcacy and Intrinsic Motivation. All values are standardized and signiﬁcant at p < .01. R 2 = Motivation (.43), Engagement (.24), Self-Eﬃcacy (.13), Academic Support (.11).

= .042, CI: .025, .064), competence/self-eﬃcacy (indirect eﬀect = .015, CI: .005, .028), and
peer relatedness/academic support (indirect eﬀect = .009, CI: .003, .017).

Discussion
Results from our study suggest that instructors who use intellectually stimulating behaviors inﬂuence students’ basic needs as operationalized in this study. Importantly, these
variables subsequently and independently inﬂuenced students’ intrinsic motivation. In
this study, students’ basic needs were operationalized as student engagement, selfeﬃcacy, and student-to-student academic support. Regarding the ﬁrst association, students’ perceptions of their instructors’ intellectually stimulating behaviors had an indirect eﬀect on students’ intrinsic motivation to learn through student engagement. Student
engagement has been a complex construct for scholars, especially in regard to its relationship with motivation. This has led to the consensus that student engagement occurs at
diﬀerent levels in a myriad of diﬀerent processes (Christenson et al., 2012). Due to the
conceptual overlap between engagement and motivation, scholars suggest that it
behooves researchers to clearly deﬁne conceptualizations of engagement in each study
(Reschly & Christenson, 2012). To this end, we conceptualized student engagement as
a latent factor comprising student involvement, sustained attention, and a lack of
boredom. The results of our study suggest that instructors who intellectually stimulate
their students through an interactive teaching style, challenging students, and encouraging independent thought are able to eﬀectively engage students in order to inﬂuence
their intrinsic motivation. The explanation provided for this association is that when teachers engage students in their learning environments, they create an atmosphere where
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students want to be a part of the learning process. Stated diﬀerently, when students are
engaged, we argued that they would be likely to consider the learning process one where
they wanted to be involved as opposed to one where they had to be present. As a result,
when students are engaged in the learning process, we argued that they would also be
likely to enjoy the experience and to ﬁnd satisfaction from their learning. Our results
bore this out.
Also in support of our hypothesis, students’ perceptions of their instructors’ intellectually stimulating behaviors had an indirect eﬀect on students’ intrinsic motivation
through their self-eﬃcacy beliefs. Self-eﬃcacy can be increased through several means
including through mastery experiences, vicarious experience, persuasory eﬀorts, as
well as changes in physiological and aﬀective states (Bandura, 1997). That said, an intellectually stimulating classroom environment may provide at least some of these means to
boost a students’ self-eﬃcacy. For example, students may ﬁnd themselves experiencing
greater mastery when they are successful in course tasks that are diﬃcult or challenging
(Bandura, 1997), provided that the workload is not perceived to be of poor value or
unnecessarily strenuous. Moreover, considering that intellectually stimulating behaviors
include helping students to work hard and showing them that their eﬀorts are worthwhile, it makes sense that intellectual stimulation may lead to experiences of enhanced
self-eﬃcacy. Instructors’ use of intellectually stimulating behaviors may also serve as a
persuasory means to increase self-eﬃcacy. As instructors encourage their students to
think critically and challenge them to be their best, they may promote greater eﬀort
from their students which, in turn, may enhance their beliefs in their capabilities.
In light of our results and discussion on student engagement and self-eﬃcacy, we note
ﬁnding an improved ﬁt after creating a path between student engagement and student
self-eﬃcacy. Theoretically, this path makes sense. In one direction, Bandura (1997)
suggests that individuals who experience a change in their aﬀective and physiological
states may experience an increase in their self-eﬃcacy beliefs. Because intellectual stimulation is negatively associated with students’ feelings of boredom and positively associated with students’ autonomous decisions to be more involved and sustain their
attention in class, this in turn, may generate greater self-eﬃcacy for learning. A similar
rationale was argued by Bass and Riggio (2006) in their review of the transformational
leadership literature. In particular, they concluded that “transformational leaders
empower followers to perform their jobs autonomously and creatively and that this
empowerment leads followers to feel more eﬃcacious” (pp. 44–45). In the other direction, students who feel more self-eﬃcacious (i.e., competent), and therefore eﬀective in
their environment, may then choose to be more autonomously engaged as students
inherently enjoy exercising their full capabilities through seeking challenges (Niemiec
& Ryan, 2009; Ryan & Deci, 2004).
Intellectual stimulation also had an indirect eﬀect on students’ intrinsic motivation
through student academic support. Student academic support was operationalized in
our study as a proxy for peer relatedness in the classroom. In light of this oﬀering, we
argued some antecedents in the classroom may foster a greater need for relatedness,
such as intellectually challenging coursework. Indeed, in our study, instructor’s use of
intellectually stimulating behaviors was positively related to student academic support,
and the provision of student-to-student academic support also enhanced students’
intrinsic motivation to learn. Not only did we observe increased student perceptions
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of relatedness in classes where students also reported higher levels of intellectual stimulation, but we also observed how transformational teaching may facilitate enhanced
group processes alongside individual processes. Theories of transformational leadership
have been criticized in the past for overlooking how transformational behaviors inﬂuence
group processes in favor of dyadic processes (e.g., cooperation between members or
identiﬁcation with other members; Yukl, 1999). The observed signiﬁcant indirect path
through student academic support in our present study oﬀers some unique insight for
how classroom ecologies might ﬂourish as a result of transformational teaching behaviors. Our ﬁndings suggest that instructors’ use of intellectually stimulating behaviors
may foster intrinsic motivation in the classroom through both individual development
as well as student-to-student collaboration.
Lastly, there was a statistically signiﬁcant direct eﬀect in our model between student
intellectual stimulation and students’ intrinsic motivation to learn that was independent
of the mechanisms of student engagement, self-eﬃcacy for learning, and student academic support. Put diﬀerently, the more students reported their instructors using intellectually stimulating behaviors, the more they reported being intrinsically motivated to
learn in that class; moreover, this eﬀect was quantiﬁably unattributable to any of our
three mediating variables. This result speaks to the possibility that there may be some
distinct underlying process which describes the link between transformational leadership
and motivation that occurs concurrently, independently, or interdependently with individuals’ needs satisfaction. Because there is some conceptual overlap between transformational behaviors such as intellectual stimulation and charisma (Bass, 1985; Bass &
Riggio, 2006), one such underlying process might be the aligning of student goals and
values to desired educational outcomes. As studies in the organizational context demonstrate, transformational leadership can provide a sense of higher purpose in one’s work,
which often leads to greater eﬀort and performance from followers (Sparks & Schenk,
2001). In the classroom, transformational teaching may similarly inﬂuence students’
eﬀorts by shaping their sense of purpose. This, in turn, may help students form more
positive attitudes toward learning. In fact, this notion parallels Bass’s (1985) early conceptualization of intellectual stimulation and follower eﬀort. Speciﬁcally, Bass argued
that intellectually stimulating leaders not only eﬀectively capture their followers’ attention but also help enhance their followers’ role acceptance and role clarity in order to
help them become more motivated in their endeavors.
Alternatively, teachers’ use of intellectually stimulating behaviors might beneﬁt
student motivation through the inﬂuence of student needs that are not yet encompassed
by SDT. To this point, the SDT literature suggests a possibility for new psychological
needs that are not currently accounted for within SDT (Vansteenkiste et al., 2020).
Recent scholarship in the SDT literature suggests the need for novelty and variety
(Bagheri & Milyavskaya, 2020; González-Cutre et al., 2020; Vansteenkiste et al., 2020)
may function as a basic psychological need independent from autonomy, competence,
and relatedness. Considering the above, the direct relationship between intellectual
stimulation and intrinsic motivation might be the result of some missed psychological
need. Though it remains to be seen whether these needs candidates can be empirically
deduced as distinct, essential, and universal—investigations into the possible relationship
between intellectual stimulation and a need for novelty, for example, may have some
warrant.
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Ultimately, our study showed that transforming students’ autonomous motivation can
occur by changing their experiences in the classroom and creating conditions that fulﬁll
their basic psychological needs. Although there are many ways to achieve this end, results
from our study suggest that it behooves instructors to engage in the intellectually stimulating practices of interactive teaching, challenging students, and encouraging independent thought in order to facilitate a means for students’ to be more engaged, boost their
self-eﬃcacy beliefs, and foster supportive climates between peers. Put diﬀerently, the
principles of SDT suggest that instructors’ provision of intellectually stimulating instruction should be needs-supportive in nature. For example, instructors should aim to facilitate student involvement by incorporating unique learning activities as this likely satisﬁes
students’ inherent tendencies to seek out novel experiences (Ryan & Deci, 2000b). Likewise, instructors should clearly communicate the value of students’ hard work and help
them actualize the full extent of their abilities in order to promote self-endorsement of
learning and foster feelings of competence. As we noted earlier, challenging students
appears to be beneﬁcial for student motivation, but only if the nature of challenging students is sensitive to their psychological needs (Hadden & Frisby, 2019). Students who are
intellectually stimulated through these eﬀective teaching behaviors report their class
experiences as more interesting, enjoyable, and fulﬁlling which, according to the empirical literature, can lead to optimal functioning, greater learning, and increased academic
performance.
Limitations and future directions
Our study is not without its limitations. The largest limitation of our study was its crosssectional nature. While each path in our structural model was supported by theoretical
rationale and evidence from the empirical literature, the data collected within our
study is correlational in nature. The current literature on transformational leadership
in the classroom has largely been limited to cross-sectional data collection, and to our
knowledge, few if any studies have experimentally controlled instructors’ intellectually
stimulating behaviors despite evidence of its unique eﬀect on student learning outcomes.
Future researchers may consider implementing research designs that oﬀer experimental
control and examine boundary conditions when investigating intellectual stimulation or
other transformational teaching behaviors. Students’ recalled interactions have their
merit, but by introducing well-designed experimental manipulations, communication
researchers will be better positioned when deﬁning which intellectually stimulating
forms of instruction are most eﬀective in actual classroom settings. Such goals should
be the primary aim of communication scholarship as knowledge of these instructional
interventions provide some of the most worthwhile implications for teaching.
A second limitation to our study was that we only examined one linear direction in
our model. Speciﬁcally, we modeled intellectual stimulation as a predictor of engagement, self-eﬃcacy, and a supportive classroom environment which intrinsically motivates students. However, intrinsically motivated students may in turn become more
autonomously engaged, ﬁnd ways to reinforce their own self-eﬃcacy beliefs through
growth and experience, and volitionally contribute in various ways to create a more supportive classroom environment. In other words, it is likely that neither the teaching nor
learning process operates in a single linear path. The process is enormously complex, and
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future empirical investigations should examine the learning process through multiple
perspectives and explore diﬀerent paths oﬀered by other theories and empirical ﬁndings.
Another direction for future researchers is to replicate and extend the study we have
conducted here. Students’ intellectual stimulation still had a direct eﬀect on intrinsic
motivation in our regression model despite controlling for engagement, self-eﬃcacy,
and academic support. This suggests a strong link between intellectual stimulation and
intrinsic motivation through other possible indirect eﬀects that were not examined in
our study. Similarly, future investigations should attempt to measure latent constructs
in this study using diﬀerent operationalizations in order to more thoroughly examine
the process of intellectually stimulating students. For example, our research design
implemented a lower-inference measure of autonomy by using speciﬁc aspects of
student engagement as a proxy to assess the self-endorsement of one’s in-class behaviors
which would be reﬂective of their autonomous self-regulation. Future researchers might
consider operationalizing autonomy as a perception of having choices in class. We also
only measured intrinsic motivation. There are other autonomous motivation forms
within the SDT framework (e.g., identiﬁed and integrated extrinsic motivation) that, if
measured, would more wholly explain the relationship between intellectual stimulation
and autonomous motivation. While our ﬁndings may be insightful, they should not be
considered generalizable throughout all classes without any attempt at replication and
extension, as should all studies. Communication researchers, as well as other social scientists, should collectively seek to perform more replication studies and promote an academic environment in which replication is encouraged.
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