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Agency is inherent in students’ ability to regulate, control, and monitor their own learning.
A learners’ effectiveness in regulating their cognitive, affective, and behavioral processes
as they interact within the learning environment is critical to their academic success.
This article advances a theory of learner agency, or agency for learning (AFL), as an
emergent capacity that is intentional, self-generated, and reactive to social factors in
the learning context. This article further traces the development of the Agency for
Learning Questionnaire (AFLQ) and examines the internal consistency, predictive validity,
and psychometric properties covering four dimensions of agentic functioning including
intentionality (planfulness, decision competence), forethought (intrinsic and extrinsic
motivation), self-regulation, and self-efficacy. Results of this research demonstrate that
the AFLQ provides a reliable, valid, multidimensional measure of AFL based on existing
theoretical and empirical findings, advancing both theory and practice. Understanding
how agency develops and emerges within learning environments is a key factor in
identifying why learning occurs enabling educational psychologists to potentially identify,
measure, and study agentic processes in the context of learning across a variety of
research designs.
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INTRODUCTION

Agency is the capability of individuals to make choices and to act on those choices in ways that make
a difference in their lives (Martin, 2004). Agency is in operation only when individuals self-reflect
and identify external influences that are most nurturing to the self. Students enact their agency
to manage their cognitive, affective, and behavioral processes as they interact with environmental
factors. Personal and social aspects of agency in self-regulation are integral to a student’s ability
to regulate, control, and monitor their own learning. Although often mentioned as an important
influence in the self-regulated learning (SRL) literature, agency has never been measured (see
Zimmerman, 2000; Martin, 2004; Karoly et al., 2005).

Research in educational psychology over the past 20 years has done much to explain the role of
the cognitive system in relation to perception, affect, motivation, and behavior (e.g. Wolters and
Yu, 1996; Pintrich, 2004; Jarvenoja and Jarvela, 2009; Garcia-Martin and Garcia-Sanchez, 2020).
Efforts to understand how these processes integrate with each other and the impact of social
and environmental influences are starting to emerge (e.g. deJong et al., 2005; Beishuzen, 2008;
Greene et al., 2010). However, confusion among researchers exploring the relationship between
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metacognition, self-regulation, and SRL has contributed to a
disjointed theoretical paradigm in which to empirically study
these processes (see Dinsmore et al., 2008; Lajoie, 2008; Schunk,
2008). Dinsmore et al. (2008) conducted a detailed review
of the literature on the conceptualizations of metacognition,
self-regulation, and SRL, and discovered that surprisingly few
researchers explicitly defined the constructs they were studying.
Only 57% of studies explicitly defined self-regulation, 69%
defined SRL, and 32% defined metacognition. Further, Dinsmore
and colleagues exposed problems with construct definition,
measurement alignment, and found noticeable variability in
the degree to which measures were explicated by researchers.
For example, they found that the scope of SRL identified in
the literature was quite large and that typically the measures
of SRL were also broad, often involving general measures of
academic behavior (e.g. MSLQ; Pintrich et al, 1993). As a
result of this broad operationalization it was unclear how “these
broad measures that [sought] to generalize across multiple
times and situations, as well as across cognitive, motivational,
emotional, and behavioral domains, [could] fairly and accurately
gauge monitoring or capture the dynamic interplay of person,
environment, and behavior that is the hallmark of self-regulation”
(p. 409). However, Dinsmore et al. found commonalities in
the research literature on metacognition and self-regulation that
revealed “a marriage between self-awareness and intention to
act that aligns these bodies of work” (p. 409). A theory of
human agency, as described by Bandura (2006), provides a
conceptualization of this “marriage” and explains how these and
other self-processes interact with personal, behavioral, and social-
environmental factors to provide a more holistic and contextual
view of learning.

BANDURA’'S THEORY OF HUMAN
AGENCY

Agency is “the power to originate action” (Bandura, 2001, p. 3).
Agency in social cognitive theory (SCT; Bandura, 1986) is present
in the ability of people to regulate and control their cognition,
motivation, and behavior through the influence of existing self-
beliefs (i.e. self-efficacy). SCT understands human functioning
in terms of processes of triadic reciprocal causation among
internal personal factors, behavioral patterns, and environmental
influences - all operating as interacting determinants that affect
one another bi-directionally (Bandura, 2006, 2001). In SCT,
this is an agent that is both determined and determining.
Agency arises within social structures and contexts, and once
emergent may exert influence capable of altering social, cultural
contexts, and structures (Bandura, 1986, 2000, 2001, 2006). In
SCT, behavioral, cognitive, and other personal factors, as well
as environmental influences operate as determinants of (causal
influences on) each other. The regulation of personal processes
is inherently an individual endeavor, however, the individual
(self) does not operate in isolation and requires the meditative
efforts of others and aspects of the sociocultural environment to
develop and operate in a goal-directed manner. SCT considers
the self-as-agent to encompass four core features of human

agency (Figure 1)- intentionality, forethought, self-reactiveness
(self-regulation), and self-reflectiveness (self-efficacy).

Intentionality

Intentionality is an awareness and will to act in a particular
way based on an idea or mental state (Lewis, 1990; Owen, 2009;
Brownell, 2013; Noctor, 2017). Intentions are actualized through
goal setting and planning. Planfulness involves the extent to
which individuals report making rational, rather than impulsive,
decisions (Hitlin and Elder, 2007). Students exhibit planful
competence if they have the capability to select social settings
that best match their goals, values, and strengths (Shanahan,
2000; Brady and Gilligan, 2019). This competence helps students
to project their agency in an organized way over time. The
projection of agency is managed by forethought.

Forethought

Forethought involves the ability to anticipate the outcomes of
actions. Through the exercise of forethought, students motivate
themselves and guide their actions in anticipation of future
events. Self-determination theory distinguishes between three
different types of motivation orientation and intentionality
based on different goals (Deci and Ryan, 2000). Students
are intrinsically motivated if they do something because it is
inherently interesting or enjoyable, extrinsically motivated if they
are externally driven into action and a-motivated if they do
not value the activity. Once motivated to act, students regulate
their behavior to achieve their established goals (e.g. Brady and
Gilligan, 2019; Garcia-Martin and Garcia-Sanchez, 2020).

Self-Regulation

Self-regulation is “an active, constructive process whereby
learners set goals for their learning and then attempt to monitor,
regulate, and control their cognition, motivation, and behavior,
guided and constrained by their goals and the contextual features
in the environment” (Pintrich, 2000, p. 453). In the development
of academic competence, the strategies learners select and
use are critical if they are to achieve their desired outcome.
Self-regulation for academic achievement implies a conscious
awareness and involves selecting and deploying appropriate
strategies in order to achieve explicit or implicit learning goals
(Jain and Dowson, 2009; Jansen et al., 2019). Agency develops
through continuous reflection and evaluation on task progress.

Self-Efficacy

Self-efficacy is a functional self-awareness in which students
reflect on their personal efficacy, thoughts, actions, the meaning
of their pursuits, and make corrective adjustments if necessary
(Bandura, 2006). Self-efficacy inherently involves students
judging the correctness of their plans against the outcomes
of their actions. This “metacognitive capability to reflect
upon oneself and the adequacy of one’s thoughts and actions
is the most distinctly human core property of agency”
(Bandura, 2006, p. 165). Self-efficacy is a self-reflective belief
in one’s capability to succeed and is an essential condition
of human functioning (Bandura, 1997). These “beliefs act
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as determinants of behavior by influencing the choices that
individuals make, the effort they expend, the perseverance they
exert in the face of difficulties, and the thought patterns and
emotional reactions they experience” (Pajares, 1996, p. 325).
Self-efficacy beliefs contribute to a student’s sustained interest,
motivation, and performance in school (Panadero et al., 2017;
Garcia-Martin and Garcia-Sénchez, 2018).

AGENCY FOR LEARNING

Agency for Learning (AFL; Code, 2010) is a necessary extension
of social cognitive theory as it situates agentic capabilities as
mediating factors between the effects of personal, behavioral,
and social-environmental aspects on the self. Individual agency
is expressed or constrained in different contexts for different
reasons, thus it is important to consider agency from the
perspective of the learner in the context of learning - in situ.
AFL posits that agency “is an emergent entity that is manifested
in individual abilities to interact with personal, behavioral,
environmental, and social factors in the learning context” (Code,
2010, p. 2). Ultimately, agency is an emergent capability that is
intentional, self-generated, and has external sources of influence.
Emergence refers to “the arising of novel and coherent structures,
patterns, and properties during the process of self-organization”
(Goldstein, 1999, p. 49). A capability is emergent if it has
several component parts but is irreducible with respect to
them (O’Connor and Wong, 2002; Martin, 2003). Since agency
emerges through self-generated intentional action; it can only be
explained by the interaction between its component influences.
These component influences are represented by an individual’s
intentionality, forethought, self-regulation, and self-efficacy.

Agency is integral to students’ ability to regulate, control,
and monitor their own learning. Students enact agency through
their ability to regulate their cognitive, affective, and behavioral
processes as they interact with factors in the environment
which, “entails not only a behavioral skill in self-managing
environmental contingencies, but also the knowledge and the
sense of personal agency to enact this skill in relevant contexts”
(Zimmerman, 2000, p. 14). AFL implies a more unified approach
to the study of learning processes in individual and social
settings. AFL presents agentic capabilities as mediating factors
between personal, environmental, and behavioral processes. AFL
is situated within a social cognitive view and extends this
view by incorporating aspects of developmental, historical, and
sociocultural theorizing that emphasize the integral nature of
agency on the regulating processes necessary for learning. AFL
presents a more complete picture of how students regulate and
use their influence to meet personal and collective goals and
provides a framework that enables further study of learning in
formal and informal educational contexts.

PURPOSE OF THIS RESEARCH

Students enact agency through their ability to regulate their
cognitive, affective, and behavioral processes as they interact

with factors in the environment. Aspects of intentionality,
forethought, self-regulation, and self-efficacy are often studied
independently in the literature (e.g. Wolters and Yu, 1996;
Little, 1998; Loedewyk and Winne, 2005; Gestsdottir and Lerner,
2007; Kitsantas, 2008; Panadero et al., 2017; Jansen et al., 2019)
but are often neither theoretically or empirically linked. These
agentic factors need to be studied and interpreted collectively
to fully examine the role agency plays in learning. AFL presents
a framework in which to study agentic processes and provides
a means to re-interpret existing findings (Code, 2010). The
purpose of this research is to develop a self-report instrument
that measures the multidimensional aspects of agency in learning.
Using classical test theory and item response analysis this study
examines the internal consistency, predictive validity, and the
psychometric properties of this new instrument, the Agency for
Learning Questionnaire (AFLQ).

Item Generation and Refinement

A pool of items corresponding to the multidimensional aspects
of agentic functioning was generated based on several existing
instruments used in educational psychological research. These
instruments were selected for inclusion based on three criteria:
(1) the instruments were to be designed and validated for the
university or college aged student, (2) the instruments were
selected based on their theoretical foundations and similarities to
modes of agentic functioning, and (3) validation evidence for the
instruments must have been available in the literature - internal
consistencies must have been reported in a validation study and
be above acceptable levels oy > 0.70 (Tabachnick and Fidell,
2006). An initial item pool was formed by selecting questions
from these instruments which assessed along the four component
elements of agency described by AFL theory. To select items
appropriate for assessing a range of ability levels along the
four dimensions, a selection method outlined by Fletcher and
Nusbaum (2010) was used to reduce the number of items in the
pool and come up with the final AFLQ. This procedure included
an analysis of content (to reduce redundancies and maximize
content validity), factor loadings (to ensure relationship with
construct, factorial validity, and construct validity), and fit
with the IRT model. To produce an instrument that will
assess a wide range of abilities items must have at minimum
good item discrimination (a > 0.75), assess difficulties between
—2.0 < 6 < 2.0, and test information I(0) > 4.0. Each of the
measures selected as a basis for the item pool are described below.

Intention

The Melbourne Decision Making Questionnaire (MDMQ, Mann
et al,, 1997) and the Adolescent Decision-Making Questionnaire
(ADMQ, Tunistra et al, 2000) measure decision making
patterns based on decision conflict theory (see Janis and Mann,
1977). Decision conflict theory concerns decision-making styles
through elements of self-confidence, vigilance, panic, evasiveness,
and complacency. Janis and Mann (1977) classify these factors
into two categories, adaptive and maladaptive decision-making
patterns. An adaptive pattern involves carefully deliberated
behavior such as vigilance and self-confident decision-making.
Reported internal consistencies of the original scales that were
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FIGURE 1 | A visual conceptualization of agency. / is intentionality; F is
forethought; SReg is self-regulation; SRef is self-reflection (self-efficacy); and A
is agency. The solid lines represent intentional, conscious emergent influences.

used with several samples of university students are o = 0.63
for self-confidence and a = 0.80 for vigilance (Mann et al,
1997; Tunistra et al., 2000). Six items comprising the self-
confidence subscale representing aspects of intentionality defined
in AFL were adapted to measure decision competence (e.g. “The
decisions I make turn out well”). Six items from the vigilance
subscale representing aspects of planfulness in AFL were adapted
to measure planful competence (e.g. “I try to be clear about my
objectives before choosing”). Students indicated to what extent
each of the statements corresponded to them using a five-point
Likert scale (1 = does not correspond and 5 = corresponds exactly).

Intention and Forethought

The Academic Motivation Scale (AMS; Vallerand et al., 1992)
measures academic motivation and intentionality based on the
tenets of self-determination theory (see Deci and Ryan, 1985;
Deci et al.,, 1991). The AMS is a 28-item inventory that measures
intrinsic motivation (12 items), extrinsic motivation (12 items),
and amotivation (4 items). Reported reliability estimates of the
original French-Canadian version (EME, Vallerand et al., 1989)
ranged from a = 0.76 to 0.86. For the translated English version
reliability estimates ranged between o = 0.83 and 0.86. All items in
the English version were added to the initial item pool. Students
rated the degree to which each statement presently corresponded
to the reasons they went to college on a five-point Likert scale
(1 = does not correspond and 5 = corresponds exactly). An example
of an intrinsic motivation item on this scale is “for the intense
feelings I experience when I am communicating my own ideas to
others” and extrinsic motivation item is “for the material and/or
social benefits of being a University graduate.”

Self-Regulation

The volitional components inventory (VCI; Kuhl and Fuhrmann,
1998) is a 52-item inventory that measures competence in self-
regulation (12 items, o = 81), self-control (8 items, a = 77),
volitional development (12 items, o = 83), self-access (12 items,

o = 82), and general life stress (8 items, a = 83). Only items from
the self-regulation subscale of the VCI were added to the initial
item pool. Students rated the degree to which each statement
applied to them and their situation using a four-point Likert scale
(1 = not at all and 4 = in full). An example of a self-regulation
item is “when a task gets boring, I usually know how to make it
interesting again.”

Self-Efficacy

The self-efficacy for self-regulated learning (SE-SRL) scale (11
items, a = 0.87) originally created by Bandura in 1989 and
published by Zimmerman et al. (1992) was modified for use in
this study. Students rated their degree of confidence on a list of
tasks using a seven-point Likert scale (1 = not well at all and
7 = very well). An example of a self-efficacy item is “arrange a
place to study without distractions.”

STUDY 1

Method

Participants (Sample 1, Year 1)

Data were collected via an anonymous Web survey from a
convenience sample of second year undergraduate students
(N = 1056) enrolled in five sections of organic chemistry taught
by one of three instructors at a Canadian university. Students
recruited consented to voluntary participation and received a
bonus mark to their final course grade (0.5% bonus grade) and
were given 8 weeks to complete the survey. The response rate
was 73.5% (N = 776, 498 Female). Approximately 95% of the
respondents were between the ages of 18 and 23.

Measures

An initial pool of 50 items was created from various instruments
measuring agentic factors of intentionality and forethought
(AMS; Vallerand et al.,, 1992), self-regulation (VCI; Kuhl and
Fuhrmann, 1998), and self-efficacy (Zimmerman et al., 1992).
The instructions and response scales were as follows.

e Intentionality and forethought (28 items): “Using the scale
below, indicate to what extent each of the following
items presently corresponds to one of the reasons why
you go to college”s (1 = does not correspond and
5 = corresponds exactly).

o Self-regulation (11 items): “Please rate the degree to which
each statement applies to you or your current situation,
using the given scale”; (1 = not at all and 4 = in full).

o Self-reflectiveness (11 items): “Using the scale below,
indicate to what extent each of the following statements
presently corresponds to you”; (1 = not well at all and
7 = very well).

Data Analysis

A classical analysis, including an exploratory factor analysis
(EFA) was conducted to assess the unidimensionality of each
scale, a primary assumption required for unidimensional-IRT
analysis (Hambleton et al., 1991). Following each scale’s classical

Frontiers in Education | www.frontiersin.org

February 2020 | Volume 5 | Article 19


https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles

Code

Agency for Learning

analysis several IRT procedures were used. First, local item
independence must be established. Local independence means
that, when controlling for examinee trait level(s) the test items
are not correlated (are independent). Local item independence is
estimated using Yen'’s (1993) Qs statistic. Second, Yen’s (1981) Q;
and Drasgow et al.’s (1995) chi-square were used to determine
the fit of the data to the IRT model chosen for this analysis.
A 2PPC IRT model was selected because the items being analyzed
are Likert-style. Finally, to analyze item parameters (difficulty
and discrimination) and overall measurement characteristics,
item response functions (IRF), item information functions (IIF),
category response curves (CRC), test information functions
(TIF), and standard error of measurement (SEM) graphs were
used. The classical analytical procedures and factor analysis was
performed. IRT analysis was performed using PARDUX (Burket,
2002), and graphing performed MODFIT (Stark, 2002).

Results

Academic Motivation Scale

Descriptive statistics

Table 1 presents the results of the classical analysis for the AMS.
Items identified as poorly discriminating were 1, 5, 12, 19, and
26. Items 5, 12, 19, and 26 comprise the amotivation subscale. If
CTT were the only procedure performed during this analysis it
would be acceptable to remove these items completely. However,
there was little additional information as to why the items on the
amotivation subscale performed so poorly so further IRT analysis
was warranted. The distribution of item correlations (CITC) was
from —0.123 to 0.669.

Exploratory factor analysis

An EFA was used to assess latent dimensionality since the original
validation of the AMS was preliminary (Vallerand et al., 1992)
and further validation studies have demonstrated mixed results
(e.g. Fairchild et al., 2005). Factors were extracted using Varimax
rotation with Kaiser Normalization. The EFA on this data set
revealed a three-factor structure (as based on the Scree plot):
Intrinsic motivation (a0 = 0.92, Clos = 0.91, 0.93), extrinsic
motivation (a = 0.95, Clgs = 0.84, 0.87), and amotivation
(a0 = 0.80, Clg5 = 0.78, 0.83). All calculated internal consistencies
were above the acceptable level of oy > 0.70 (Tabachnick
and Fidell, 2006). Several items identified in the literature as
representing extrinsic motivation (items 3, 7, 10, 14, 17, 21, and
25) loaded on the first factor, intrinsic motivation. This finding is
not surprising as there are known issues with the AMS and the
simplex structure and motivation continuum on which it is based
(see Fairchild et al., 2005). These challenges are either in the item
construction or the theoretical foundation on which it is based
(self-determination theory). From this point forward, these items
were analyzed as part of the intrinsic motivation subscale.

Assessment of local dependence

Parameter estimations for the AMS are in Supplementary
Table S1. Separate IRT analyses were performed on each of
the three AMS scales. The success of an IRT analysis and the
use of the 2PPC model depends on the assumption that the
latent variable being measured is unidimensional and locally

TABLE 1 | Classical item analysis of the AMS (a = 0.87, Clgs = 0.86, 0.88).

Response category?

Item M° SD cITC® a® 1 2 3 4 5

1 3.82 1.01 0.207 0.873 24 62 147 336 207
2 3.62 0.88 0.446 0.867 9 65 252 333 117
3 424 0.87 0.355 0.869 10 23 96 291 356
4 272 1.02 0.508 0.865 100 214 294 138 30
5 1.80 1.03 -0.123 0.881 404 204 108 41 19
6 3.09 1.03 0.581 0.863 54 161 280 222 59
7 3.35 1.20 0.536 0.864 84 90 199 278 125
8 405 095 0.394 0.868 16 33 131 309 287
9 3.46  1.01 0.533 0.865 30 99 236 303 108
10 418 0.85 0.325 0.870 6 29 100 329 312
11 247  1.09 0.488 0.866 170 238 230 112 26
12 194 113 —0.083 0.881 376 194 112 67 27
13 3.24 1.06 0.634 0.862 54 134 263 247 78
14 3.30 1.16 0.621 0.862 76 103 218 272 107
15 3.89 1.06 0.395 0.868 28 53 155 281 259
16 3.69 0.96 0.500 0.866 18 69 199 336 154
17 3.81 095 0.471 0.866 16 63 154 364 179
18 231 1.1 0.496 0.865 216 248 196 85 31

19 144 080 —0.064 0.877 553 129 74 13 7

20 3.17  1.08 0.648 0.861 61 141 255 243 76
21 315  1.22 0.579 0.863 99 129 209 235 104
22 3.85 1.01 0.351 0.869 24 50 163 317 222
23 3.64 096 0.450 0.867 20 72 206 345 133
24 3.56 1.03 0.439 0.867 31 84 220 302 139
25 268 1.14 0.547 0.864 132 225 225 148 46
26 158 092 —0.091 0.879 501 154 80 31 10
27 319  1.06 0.669 0.861 56 138 262 246 74
28 3.40 1.12 0.639 0.861 57 103 209 285 122

CITC = Corrected Item Total Correlation; Bolded items have a CITC < 0.25. @ltem
mean is a CTT indicator of difficulty. Pltem discrimination. a if item is deleted.
91 = does not correspond: 2 = corresponds a little; 3 = corresponds moderately;
4 = corresponds a lot; 5 = corresponds exactly.

dependent. When items on a scale are locally dependent, TIF
and reliabilities may be overestimated. Local dependence also
indicates that the items may be assessing the same content.
Yen’s Q3 statistic is a common way to infer this relationship.
There were several clear violations of local independence where
Q3 comparisons were significant at p < 0.01. The following
groups of items on the intrinsic motivation scale were locally
dependent: 6, 13, 11; 18, 16, 23; and 18, 25. The following
groups of items on the extrinsic motivation scale were locally
dependent: 3, 10, 7; 14, 7, 21; 14, 21; 1, 22, 7; 28, 14, 28; and 21,
28. No items on the amotivation scale were locally dependent.
Items identified as locally dependent had the language revised to
more accurately reflect the construct for Sample 2 in hopes of
improving independence.

Estimation of IRT model-fit parameters

Yen’s Q1 chi-square goodness-of-fit test was computed for each
item on the AMS. A QI value indicates whether the IRT
model selected for the analysis was appropriate. Bolded items
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in Supplementary Table S1 indicate that these items do not fit
the specified IRT model and have Q1 values outside the accepted
range of |z| = 4.6. Items 5, 12, and 26 were removed due to their
lack of fit to the IRT model as they had a ¥ ?/df > 3. Items 19 and
27 could not be estimated because of an estimation failure and
were removed from subsequent analysis. It was noted that items
5,12, 19, and 26 comprise the amotivation subscale. Additional
items with low discrimination values (a < 0.75) had the language
revised to more accurately reflect the construct for Sample 2.

Self-Regulation Scale of the Volitional Components
Inventory (SR-VCI)

Descriptive statistics

Results of the classical analysis of the SR-VCI are in Table 2.
None of the items on this scale had a CITC < 0.25, had good
overall discrimination, and differentiated well between students
who rated the degree to which each statement applied to them.
Item response frequencies are also listed in Table 2.

Exploratory factor analysis

An EFA was performed to assess latent dimensionality of the
SR-VCI given that the population used for this study was
culturally different than the original validation study (Kuhl and
Fuhrmann, 1998) and only selected items from the VCI were
used. Factors were extracted using Varimax rotation with Kaiser
Normalization. The EFA on this data set revealed a one-factor
structure for self-regulation (as based on the Scree plot). The
internal consistency estimate for the SR-VCI subscale (o = 0.87,
Clgs = 0.85, 0.88) was above the acceptable level of ay > 0.70
(Tabachnick and Fidell, 2006).

Assessment of local dependence

Parameter estimations of items on the SR-VCI are presented
in Supplementary Table S2. There were two violations of
local independence on the SR-VCI where Q3 comparisons are
significant at p < 0.01. The following grouped items are locally

dependent: 32, 40; and 32, 41. The language of these items were
revised to more accurately reflect the construct for Sample 2 in
hopes of improving dimensionality.

Estimation of IRT model-fit parameters
Bolded items in Supplementary Table S2 indicate that these
items do not fit the specified IRT model and have values outside
the accepted range of |z| = 4.6. Items 28 and 41 were removed
due to their lack of fit to the 2PPC model.

Self-Efficacy for Self-Regulated Learning

Descriptive statistics

Results of the classical analysis of the SE-SRL are in Table 3.
None of the items on this scale had a CITC < 0.25, had good
overall discrimination, and differentiated well between students
who stated how confident they felt performing a particular task.
Item response frequencies are also listed in Table 3.

Exploratory factor analysis

An EFA was used to assess latent dimensionality of the SE-SRL
given that the population used for this study was post-secondary
students and the original validation study was with school age
children (Zimmerman et al., 1992). Factors were extracted using
Varimax rotation with Kaiser Normalization. The EFA of this data
set revealed a one-factor structure of SE-SRL (as based on the
Scree plot). The internal consistency estimates for the SE-SRL
subscale (o = 0.87, Clys = 0.85, 0.88) were above the acceptable
level of g > 0.70 (Tabachnick and Fidell, 2006).

Assessment of local dependence

Parameter estimations of items on the SE-SRL are presented
in Supplementary Table S3. There was one violation of
dimensionality where the Q3 comparison is significant at
p < 0.01. Items 6 and 7 are locally dependent. The language of
these items was revised to more accurately reflect the construct
for Sample 2 to improve dimensionality.

TABLE 2 | Classical item analysis of self-regulation scale of the VCI (a = 0.87,
Clgs = 0.86, 0.88).

TABLE 3 | Classical item analysis of self-efficacy for self-regulated learning scale
(a =0.87, Clgs = 0.85, 0.88).

Category? Category?
ltem ma SD ciTC® «° 1 2 3 4 Item M? SD CITC® o 1 2 3 4 5 6 7
3 128 0718 0.427 0.848 86 424 230 36 1 5670 1506 0.485 0.876 16 16 48 59 184 119 334
14 150  0.833 0.476 0.847 85 305 299 87 2 4081 1.394 0573 0.874 39 44 186 184 233 49 41
15 145 0724 0.453 0.848 61 349 320 46 3 4536 1.256 0.689 0871 17 19 113 196 300 75 56
16 1.11 0.825 0.455 0.848 188 357 192 39 4 4.822 1.448 0.384 0879 25 28 81 126 289 120 107
27 133  0.808 0.303 0.850 109 357 252 58 5 3.996 1.578 0.455 0877 67 59 162 180 194 58 56
28 138  0.821 0.460 0.847 99 355 251 716 4500 1.371 0621 0872 27 22 115 202 262 78 70
29 123 0.799 0.505 0.847 133 374 224 45 7 4634 1.407 0582 0873 23 25 104 179 265 90 90
32 145  0.790 0.404 0.849 76 345 285 70 8 4465 1.325 0.586 0.873 25 26 115 199 268 94 49
40 156 0717 0.450 0.848 36 334 338 68 9 4537 1515 0.524 0875 34 33 121 154 259 78 97
41 1.09 0735 0.403 0.849 153 420 180 23 10  4.329 1.385 0646 0.871 37 29 124 210 257 66 53
42 123 0746 0.490 0.847 109 413 217 37 11 3479 1656 0.475 0.877 110 117 185 147 135 36 46

CITC = Corrected Item Total Correlation; @ltem mean is a CTT indicator of difficulty.
bitem discrimination. Ca if item is deleted. 91 — Not at all; 2 — Somewhat; 3 — For
the most part; 4 — In full.

CITC = Corrected Item Total Correlation; @ltem mean is a CTT indicator of difficulty.
bitem discrimination. Ca if item is deleted. 91 = not well at all: 3 = not too well:
5 = pretty well; 7 = very well.
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Estimation of IRT model-fit parameters

All items listed in Supplementary Table S3 fit the specified IRT
model and did not have values outside the accepted Q; range of
|z| =4.6.1tems 1,4, 5,8, 9, and 11 had low discrimination values
(a < 0.75) therefore the language of these items were revised to
more accurately reflect the construct for Sample 2.

Summary

Intentionality and Forethought

A three-factor model was revealed in the EFA of the AMS:
Intrinsic motivation (a0 = 0.92, Clgs = 0.91, 0.93), extrinsic
motivation (a0 = 0.95, Clgps = 0.84, 0.87), and amotivation
(¢ = 0.80, Clos = 0.78, 0.83). Several items theoretically
associated with extrinsic motivation (7 items) loaded on the
intrinsic motivation factor. There were eight violations of local
dependence on the extrinsic motivation scale and four violations
on the intrinsic motivation scales. These items were revised for
Sample 2. The four items on the amotivation scale were removed
due to their lack of fit to the IRT model. Two items on the
amotivation scale were also identified as poorly calibrated as they
had a y2/df > 3. Five items on the extrinsic motivation scale
reported poor discrimination (a < 0.75). The plots of the TIF and
SEM for intrinsic motivation had the best measurement precision
with I(0) > 6.0 between theta values of —2.5 < 6 < 2.5. The
plots of the TIF and SEM for extrinsic motivation had the best
measurement precision with I(6) > 6.0 between theta values of
—3.0 <6 < 1.0.

Self-Regulation

A single factor model was revealed in the EFA for SR-VCI: Self-
regulation (a = 0.87, Clgs = 0.85, 0.88). There were two violations
of local dependence. Two items on the scale did not fit the IRT
model and were removed. Five items had low discrimination
values (a < 0.75). The plots of the TIF and SEM for self-regulation
had the best measurement precision with I(6) > 4.0 between theta
values of —3.0 < 6 < 3.0.

Self-Efficacy

A single factor model was revealed in the EFA for SE-SRL: Self-
efficacy (a = 0.87, Clgs = 0.85, 0.88). There was one violation
of local dependence. Six items had low discrimination values
(a < 0.75). The plots of the TIF and SEM for self-efficacy had the
best measurement precision with I(6) > 6.0 between theta values
of —3.0 < 6 < 3.0.

STUDY 2

The following changes were made to the item pool for
administration to Sample 2. First, all items that violated the
local dependence assumption and had low discrimination values
were revised. Second, all items that did not fit the IRT model
were removed. Third, items on the intentionality, forethought,
and self-regulation scales were converted to a single Likert style
inventory where students indicate to what extent each of the
statements corresponds to them, using a 5-point scale (1 = does
not correspond and 5 = corresponds exactly). To improve the

discrimination of items on the self-efficacy scale the original
Likert scale was changed from 7 options to 5 (1 = not confident
and 5 = extremely confident). The instructions for each subscale
were adapted to reflect the aforementioned changes. Finally, since
the intentionality scale did not reveal any aspects of planfulness
in the EFA, 12 items from the MDMQ (Mann et al., 1997) were
modified to meet this requirement. An example of a planfulness
item is “I consider how best to carry out a decision.” After these
changes, there were 61 items remaining in the pool.

Method

Participants (Sample 2, Year 2)

Data were collected via an anonymous Web survey from a
convenience sample of second year undergraduate students
(N =1097) enrolled in five sections of organic chemistry taught
by one of three instructors at a Canadian university. Students
recruited consented for voluntary participation were given a
bonus mark for participating (0.25% bonus grade) and had
2 weeks to complete the survey. The response rate was 77.5%
(N = 850, 517 female). Approximately 93% of the respondents
were between the ages of 18 and 23.

Measures
The instructions and response scales were as follows.

e Intentionality (12 items) and self-regulation (11): “Using
the scale below indicate to what extent each of the
following items presently corresponds to you”; (1 = does not
correspond and 5 = corresponds exactly).

e Forethought (27): “Using the scale below indicate to what
extent each of the following items presently corresponds to
one of the reasons why you go to University”; (1 = does not
correspond and 5 = corresponds exactly).

o Self-reflectiveness (11 items): “Using the scale below rate
your degree of confidence with each of the tasks”; (1 = not
confident and 5 = extremely confident).

Data Analysis

The same analytical procedures from Study 1 were
used with Study 2.

Results

Intention

Descriptive statistics

Results of the classical analysis of the intentionality scale are in
Table 4. None of the items on this scale had a CITC < 0.25
indicating that all items had good overall discrimination and
differentiated well between students of differing abilities. Item
response frequencies are also listed in Table 4.

Exploratory factor analysis

An EFA was used to assess latent dimensionality given that
the population used for this study was post-secondary students
as opposed to school age children and adults in the original
validation studies (Mann et al,, 1997; Tunistra et al., 2000),
and only selected items from these instruments were modified.
Factors were extracted using Varimax rotation with Kaiser
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TABLE 4 | Classical item analysis of the intentionality scale (a = 0.76, Clgs = 0.73,

TABLE 5 | Classical item analysis of the forethought scale (@ = 0.92, Clgs = 0.91,

0.78). 0.92).
Categoryd Categoryd

Item M2 SD cITc® o 1 2 3 4 5 Item M2 SD cITck of 1 2 3 4 5
Ar 3.41 1.038 0.421 0.831 21 157 255 283 134 1 3.20 1.094 0.359 0.915 71 139 272 281 87
5r 3.78 1.102 0.434 0.830 23 101 187 266 273 2 3.74 0.907 0.542 0.912 11 59 248 357 175
8 3.33 0928 0592 0816 20 139 308 310 73 3 380 0923 0562 0912 11 66 201 378 194
9 334 0934 0613 0814 30 112 321 314 73 4 298 1090 0516 0912 76 220 264 2256 65
10 356 0963 0486 0825 17 104 251 344 134 5 392 0920 0497 0913 13 48 174 374 241
11 3928 0782 0619 0816 18 88 409 304 3 6 332 1046 0597 0911 46 128 295 274 107
12 576 0840 0468 0826 7 48 237 404 150 7 323 1225 0263 0917 96 134 235 246 139
13 374 0788 0548 0821 6 44 933 447 120 8 328 1.158 0439 0914 76 132 245 273 124
16 3.61 0.810 0.469 0.826 8 59 280 406 95 9 3.65 0.976 0.568 0.911 19 84 238 342 167
17r 352 1047 0459 0827 22 122 268 267 171 ° .74 0968 0600 0911 23 62 212 368 185
18 377 0.837 0.455 0.807 5 51 230 405 157 11 2.78 1.152 0.462 0.913 132 222 253 185 58
23 3.77 0.906 0.471 0.826 11 64 209 389 177 12 5.18 1116 0.610 0.910 & 193 27 258 %

13 3.89 0.915 0.552 0.912 14 51 172 393 220
CITC = Corrected Item Total Correlation; @ltem mean is a CTT indicator of 14 293 1.261 0.470 0913 138 190 214 207 101
difficulty. ©ltem discr/minalion. Cq if item is deleted. 91 = does not correspond: 15 335 1.130 0472 0913 66 122 238 208 126
g:;c;:ge;;z;rzjc;sejazttzl/‘e; 3 = corresponds moderately; 4 = corresponds a lot; 16 355 1.033 0.643 0.910 a5 9 048 304 151

17 2.63 1.220 0.383 0.915 191 217 208 180 54

18 3.40 1.099 0.607 0.911 54 116 252 295 133
Normalization. The EFA on this data set revealed a two- 19 3.31 1.076 0.558 0.911 52 134 269 285 110
factor structure of intentionality (as based on the Scree plot): 2p 344 1026 0635 0910 37 111 260 322 120
Planfulness (o = 0.82, Cly95 = 0.80, 0.84) and decision 21 322 1265 0381 0915 104 141 217 236 152
confidence (a0 = 0.82, Clp 95 = 0.80, 0.84). Internal consistency 22 232 1204 0415 0914 279 218 199 109 45
estimates for the subscales were above the acceptable level 23 376 0944 0566 0911 17 64 214 370 185
of a9 > 0.70 (Tabachnick and Fidell, 2006). Correlations 24 3855 0977 0602 0911 29 74 285 323 139
between the planfulness and decision confidence subscales 25 2.80 1177 0550 0912 140 204 261 178 67
are significant at r = 0.357, p < 0.01. From this point 26 345 1062 0561 0911 46 105 253 315 131

27 3.72 0.998 0.617 0.911 29 62 213 357 189

forward analyses of each factor on the intentionality scale were
completed separately.

Assessment of local dependence

Parameter estimations are presented in Supplementary Table S4.
Items 4 and 5 violated the unidimensionality assumption
where the Q3 comparison was significant at p < 0.01. Item
5 had the greater discrimination value and were kept for the
final instrument.

Estimation of IRT model-fit parameters

Bolded items in Supplementary Table S4 indicate that these
items do not fit the specified IRT model and had values outside
the accepted range of |z| = 4.6. Items 4r, 51, 10, 16, and 17r were
removed due to their lack of fit to the IRT model as they had a
¥2/df > 3.

Forethought

Descriptive statistics

Results of the classical analysis of the Forethought scale are in
Table 5. None of the items on this scale had a CITC < 0.25,
indicating that all items had good overall discrimination and
differentiated well between students of differing abilities. Item
response frequencies are also listed in Table 5.

Exploratory factor analysis
Based on findings from Sample 1, the following items were
revised: 3, 7, 10, 14, 17, 21, and 25. An EFA was used

CITC = Corrected Item Total Correlation; éltem mean is a CTT indicator of
difficulty. ©ltem discrimination. a if item is deleted. 91 = does not correspond:
2 = corresponds a little; 3 = corresponds moderately; 4 = corresponds a lot;
5 = corresponds exactly.

to assess latent dimensionality because so many items were
revised. Factors were extracted using Varimax rotation with
Kaiser Normalization. The EFA on this data set revealed a
two-factor structure (as based on the Scree plot): Intrinsic
motivation (@ = 0.92, Clgs = 0.91, 0.93) and extrinsic
motivation (a = 0.95, Clgs = 0.84, 0.87). All calculated internal
consistencies were above the acceptance threshold of ag > 0.70
(Tabachnick and Fidell, 2006).

Correlations among the extrinsic and intrinsic motivation
were r = 0.217, p < 0.01. Several items in the literature that
represented extrinsic motivation (items 5, 10, 12, 18, 19, 24,
26, and 27) loaded on factor 1, intrinsic motivation. These
items were removed from subsequent analysis because of this
theoretical discrepancy.

Assessment of local dependence

Parameter estimations are presented in Supplementary Table S5.
There were four violations of dimensionality (items 16, 20; and
11, 25) where Q3 comparisons were significant at p < 0.01. Items
20 and 25 were kept for the final instrument because they had the
highest discrimination for each pair.
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Estimation of IRT model-fit parameters

Bolded items in Supplementary Table S5 indicated that these
items do not fit the specified IRT model and had values outside
the accepted range of |z| = 4.6. Items 11, 17, 22, and 25 were
removed due to their lack of fit to the IRT model.

Self-Regulation

Descriptive statistics

Results of the classical analysis of the self-regulation scale
are in Table 6. None of the items on this scale had a
CITC < 0.25, indicating that all had good overall discrimination
and differentiated well between students of differing abilities.
Item response frequencies are also listed in Table 6.

Exploratory factor analysis

All items were revised to include a Likert scale that was the
same as the intentionality and forethought subscales. An EFA
was used to assess latent dimensionality as a result of this
change. Factors were extracted using Varimax rotation with
Kaiser Normalization. The EFA on this data set revealed a one-
factor structure (as based on the Scree plot): Self-regulation.
In addition, internal consistency estimate for the self-regulation
subscale (a0 = 0.91, Clgs = 0.90, 0.92) was above acceptable levels
o > 0.70 (Tabachnick and Fidell, 2006). Note that the internal
consistency increased as a result of changing the Likert scale.

Assessment of local dependence

Parameter estimations of items on the self-regulation scale are
presented in Supplementary Table S6. There were no significant
violations of local independence as assessed by Q3 comparisons
atp < 0.01.

Estimation of IRT model-fit parameters

All items listed in Supplementary Table S6 have good
discrimination (a < 0.9) and fit the 2PPC IRT model selected.
Item 3 could not be estimated by PARDUX due to an
estimation failure.

TABLE 6 | Classical item analysis of the self-regulation scale (« = 0.91,

Self-Efficacy

Descriptive statistics

Results of the classical analysis of the self-reflectiveness scale are
in Table 7. None of the items on this scale had a CITC < 0.25
indicating that all items had good overall discrimination and
differentiated well between students who felt confident in
performing a particular task. Item response frequencies are also
listed in Table 7.

Exploratory factor analysis

An EFA was used to assess latent dimensionality because the
Likert scale was changed following the analysis with Sample
1 to a five-point scale where students indicated their degree
of confidence with each of the tasks (1 = not confident and
5 = extremely confident). Factors were extracted using Varimax
rotation with Kaiser Normalization. The EFA on this data set
revealed a one-factor structure of self-efficacy (as based on
the Scree plot). The internal consistency estimates for the self-
reflectiveness subscale (o = 0.88, Clgs = 0.86, 0.89) were above
the acceptable level of op > 0.70 (Tabachnick and Fidell, 2006).

Assessment of local dependence

Parameter estimations of items on the self-reflectiveness scale are
presented in Supplementary Table S7. There was one violation of
local independence (items 3 and 4) where the Q3 comparison was
significant at p < 0.01. Item 3 was chosen for the final instrument
because it had the greatest discrimination.

Estimation of IRT model-fit parameters

All items listed in Supplementary Table S7 fit the specified IRT
model and did not have values outside the accepted Q; range of |z|
=4.6. Items identified during the Sample 1 analysis as having low
discriminations, items 4 and 8, have improved. However, items 1,
5, and 11 still have low discrimination values and were removed
from the final instrument.

TABLE 7 | Classical item analysis of self-reflectiveness scale (a = 0.88,
Clgs = 0.86, 0.89).

Clgs = 0.90, 0.92). Categoryd
Categoryd Item m2 SD cITC® ot 1 2 3 4 5
ltem M® sbD  cITch o 1 2 3 4 5 1 404 00966 0450 0.873 13 46 163 298 330
2 2.98 1.068 0.601 0.864 82 182 323 198 65
! 281 1.028 0.649 0.906 83 250 306 166 45 3 3.15 1.053 0.617 0.863 59 157 319 231 84
2 302 1.069 0.661 0905 65 214 279 224 68 4 3.36 1.073 0.594 0.864 51 120 271 290 118
s 3.04 0.997 0.713 0.903 56 189 17 240 48 5 2.79 1.142 0.467 0.873 131 214 261 190 54
4 e 1.104 0.743 0.901 127 241 269 167 46 6 3.18 1.117 0.685 0.858 71 149 286 240 104
5 .06 1.072 0.635 0.906 8 170 283 260 59 7 3.43 1.082 0.699 0.857 46 115 259 290 140
6 2.94 1.087 0632 0.907 83 221 2r2 214 60 8 3.25 0.983 0.579 0.865 43 127 333 272 75
! 2.79 1,054 0.684 0.904 94 258 276 180 42 9 3.41 1.073 0.581 0.865 40 130 261 283 136
8 304 1.005 0.657 0.905 o4 200 306 289 5 10 3.16 1.036 0.693 0.858 58 146 324 244 78
o s2r 0921 0595 0908 26 140 318 308 S8 . o5 q478 0456 0874 180 215 271 122 62
10 2.70 0.966 0.579 0.909 95 259 322 155 19
11 292  1.031 0.763 0.900 79 230 289 215 44 CITC=Corrected ltem Total Correlation; altem mean is a CTT indicator of difficulty.

CITC = Corrected Item Total Correlation.

bitem discrimination. Ca if item is deleted. 91 = not confident; 2 = a little confident;
3 = moderately confident; 4 = very confident; 5 = extremely confident.

Frontiers in Education | www.frontiersin.org

February 2020 | Volume 5 | Article 19


https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles

Code

Agency for Learning

Summary

Intention

A two-factor structure was revealed in the EFA of the
intentionality scale: planfulness (6 items, o = 0.82, Cl_ 95 = 0.80,
0.84) and decision confidence (6 items, o = 0.82, CIj 95 = 0.80,
0.84). A total of five items were removed due to their lack of
fit to the IRT model: two from the planfulness scale, and three
from the decision confidence scale. Three of these items were
also identified as being poorly calibrated as they had a y2/df > 3.
The plots of the TIF and SEM for planfulness had the best
measurement precision with I(6) > 4 between theta values of
—3.5 < 6 < 2.0. The plots of the TIF and SEM for decision
confidence had the best measurement precision with I(6) > 4
at theta of —3 and between theta values of —0.5 < 6 < 0.5.
This scale should be assessed with a different sample of students
and refined to improve its measurement accuracy at a broader
range of abilities.

Forethought

Based on the findings from Sample 1, 7 items were revised. A two-
factor structure was revealed in the EFA of the forethought scale:
Intrinsic motivation (o = 0.92, Clgs = 0.91, 0.93) and extrinsic
motivation (a = 0.95, Clgs = 0.84, 0.87). However, 8 of the items
that loaded on intrinsic motivation were theoretically supposed
to be associated with extrinsic motivation. These 8 items were
removed from analysis because of this disparity. Three items on
these subscales were removed due to their lack of fit to the IRT
model. Two of these three items were also identified as poorly
calibrated as they had a x2/df > 3. After all of the removals,
there were 7 items left on the intrinsic motivation scale and 9
items on the extrinsic motivation scale. The plots of the TIF
and SEM for intrinsic motivation were similar to Sample 1 with
the best measurement precision with I(6) > 6 between theta
values of —3.0 < 6 < 2.5. The plots of the TIF and SEM for
extrinsic motivation were improved over Sample 1 with the best
measurement precision with I(6) > 4 between theta values of
—20<6 <2

Self-Regulation

Items on the self-regulation scale were revised to include the
same Likert scale as the intentionality and forethought items.
A single factor model was revealed in the EFA: Self-regulation
(¢ = 091, Clgs = 0.90, 0.92). There was a slight increase in
internal consistency from Sample 1 and there were no violations
of dimensionality. All items on this subscale fit the IRT model
however one item could not be estimated due to an estimation
failure. The plots of the TIF and SEM for self-regulation were
improved over Sample 1 with the best measurement precision
with I(0) > 6 between theta values of —2.0 < 6 < 2.0.

Self-Efficacy

Items on the self-efficacy scale were revised to include a 5-point
Likert scale asking students to rate their degree of confidence
in completing a task. A single factor model was revealed in
the EFA: Self-efficacy (a = 0.88, Clgs = 0.86, 0.89). Of the six
items identified in Sample 1 as having low discrimination values
(a < 0.75) three of them improved with Sample 2. The remaining

three items were removed from the final instrument. The plots
of the TIF and SEM for self-efficacy improved over Sample 1
with the best measurement precision with I(8) > 6 between theta
values of —3.0 < 6 < 3.0.

THE AGENCY FOR LEARNING
QUESTIONNAIRE

Following a process of selection outlined by Fletcher and
Nusbaum (2010), two versions of the AFLQ are presented
in Appendix A, B. Since Fletcher and Nusbaum (2010) used
two independent data samples for cross validation which
had a Ny = 742 further data collection for Sample 2 of
the ALFQ research presented here was not warranted since
Niotal = 850. The Agency for Learning Questionnaire — Short
Form (AFLQ-S, a = 0.90, CI95 = 0.89, 0.91) and the Agency
for Learning Questionnaire - Long Form (AFLQ-L, o = 0.93,
CI95=10.92,0.96). The AFLQ-S has 28 items that measure agentic
functioning along six dimensions: Intentionality — Planfulness
(5 items), Intentionality - Decision Confidence (3 items),
Forethought - Intrinsic Motivation (5 items), Forethought -
Extrinsic Motivation (5 items), Self-Regulation - Self-Regulation
(5 items), and Self-Reflectiveness - Self-Efficacy (5 items).
The items on the AFLQ-S were selected based on their
high discrimination values (a > 1.0). The AFLQ-L has 42
items that measure agentic functioning along six dimensions
Intentionality - Planfulness (5 items), Intentionality — Decision
Confidence (3 items), Forethought - Intrinsic Motivation (7
items), Forethought - Extrinsic Motivation (9 items), Self-
Regulation - Self-Regulation (10 items), and Self-Reflectiveness —
Self-Efficacy (8 items).

PREDICTIVE VALIDITY ANALYSES

Previous analyses have shown that self-reports of motivation
and SRL in university students tend to be negatively skewed
(e.g. Pintrich et al, 1993). The means reported throughout
this analysis show some evidence of being skewed. The means
for planfulness (M = 3.73; SD = 0.627), decision confidence
(M = 3.31; SD = 0.768), intrinsic motivation (M = 3.53;
SD = 0.756), extrinsic motivation (M = 3.45; SD = 0.697), self-
regulation (M = 2.92; SD = 0.756), and self-efficacy (M = 3.70;
SD = 0.882) are all over 2.5 giving this distribution of scores a
negative skew. These findings are consistent with previous work
in this area. Correlations among the AFLQ-L scales suggest that
the scales are related measures of the agentic processes. The
planfulness, decision confidence, intrinsic motivation, extrinsic
motivation, self-regulation, and self-efficacy scales were all
positively correlated with one another, with r ranging from 0.11
to 0.57 at p < 0.01.

In terms of predictive validity of the scales on the AFLQ-
L (Table 8), planfulness (r = 0.121, p < 0.01), decision
confidence (r = 0.136, p < 0.01), intrinsic motivation (r = 0.141,
p < 0.01), self-regulation (r = 0.114, p < 0.01), and self-
efficacy (r = 0.263, p < 0.01) showed significant correlations
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TABLE 8 | Correlations among the AFLQ Subscales with academic achievement.

1 2 3 4 5 6 7
1. Academic Achievement 1
2. Planfulness 0.121* 1
3. Decision Confidence 0.136™ 0.384* 1
4. Intrinsic Motivation 0.141* 0.341** 0.348** 1
5. Extrinsic Motivation 0.088* 0.244* 0.164** 0.573** 1
6. Self-Regulation 0.114** 0.164** 0.505** 0.379** 0.183** 1
7. Self-Efficacy 0.263** 0.317** 0.405** 0.405** 0.235** 0.463** 1

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).

with academic achievement at p < 0.01. Extrinsic motivation
also showed a significant correlation with academic achievement
(r = 0.088) at p < 0.05. These correlations are in the expected
direction and are consistent with the literature. Students who
said they approached their course work in a planful manner,
also reported they were confident in their decisions, motivated
to learn (either intrinsically or extrinsically), were good self-
regulators, and had high self-efficacy for academic tasks were
likely to achieve good grades. Overall, these student reports
indicate a high degree of AFL.

CONCLUDING DISCUSSION

Results of this study indicate that the scales on the AFLQ
used with two convenience samples of university students
have excellent internal consistency, significant predictive
validity, and strong psychometric properties. To further validate
this instrument, alternative populations should be studied
and non-convenience samples should be used. There are
several implications to the development of the AFLQ as a
multidimensional assessment of agency. First, this research
provides a valid, multidimensional measure of AFL based
on existing theoretical and empirical findings. Building upon
existing research contributes to the content validity necessary
to conduct further research with this instrument. Second,
the AFLQ enables educational psychologists to potentially
identify, measure, and study agentic processes in the context of
learning and within particular experimental and developmental
designs. Understanding how agency develops and emerges
within learning environments is a key factor in identifying
why learning occurs. Finally, this research enables further
exploration into the role of agentic processes and how they
operate collectively, perhaps function as significant predictors
of academic achievement, and interact with various personal,
behavioral, and social-environmental processes.

Students enact agency through their ability to regulate their
cognitive, affective, and behavioral processes as they interact
with factors in the environment. The multidimensional aspects
of agency including intentionality, forethought, self-regulation,
and self-reflectiveness have often been studied independently
in the literature. However, in order to examine the role these
processes play in learning they need to be studied and interpreted

collectively. AFL (Code, 2010) provides a framework in which to
explore the relationship of agency to various personal, behavioral,
and social-environmental factors. Building upon this framework,
the AFLQ provides a means to empirically investigate these
processes within the learning context.
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APPENDIX A

TABLE A1 | Agency for Learning Questionnaire Short Form (AFLQ-S) (a = 0.90, Clgs = 0.89, 0.91).

ltem* Category**

Instructions: Using the scale below, indicate to what extent each of the following statements presently corresponds to you

1. | take a lot of care before choosing IN (PC)
2. | consider how best to carry out a decision IN (PC)
3. I try to be clear about my objectives before choosing IN (PC)
4. When making decisions | like to collect a lot of information IN (PC)
5. | like to consider all of the alternatives IN (PC)
6. | feel confident about my ability to make decisions IN (DC)
7. 1think that | am a good decision maker IN (DC)
8. The decisions | make turn out well IN (DC)

Instructions: Using the scale below, indicate to what extent each of the following items presently corresponds to one of the reasons why you go to University

9. Because it is one of the best ways | have chosen to develop other aspects of my life F (EM)
10. Because it is an extension of me F (EM)
11. Because through school, | feel that | can now take responsibilities for changes in my life F (EM)
12. Because training hard will improve my performance F (EM)
13. Because | want to show myself that | can succeed in my studies F (EM)
14. Because | experience pleasure and satisfaction while learning new things F (IM)
15. For the pleasure | experience when | discover new things never seen before F (IM)
16. For the pleasure that | experience in broadening my knowledge about subjects which appeal to me F (IM)
17. For the satisfaction | feel when | am in the process of accomplishing difficult academic activities F (IM)
18. Because my studies allow me to continue to learn about many things that interest me F (IM)
Instructions: Using the scale below indicate to what extent each of the following statements presently corresponds to you
19. I know exactly how to decrease my nervousness SR (SR)
20. Most of the time | feel at peace with myself SR (SR)
21. | can rapidly relax myself even when | am in a state of strong internal tension SR (SR)
22. When something upsets me, | can easily calm down SR (SR)
23. | can reduce my tension level if it starts bothering me SR (SR)

Instructions: Rate your degree of confidence with each of the tasks below using the scale provided

[92)
m

24. Study when there are other interesting things to do

[92)
m

25. Always concentrate on school subject during class
26. Plan my school work for the day

[92]
m

27. Organize my school work

»w »mw n n n
DD DD
ommmm

28. Motivate myself to do school work

IN (PC) = Intentionality: Planful Competence; IN (DC) = Intentionality: Decision Competence; F (EM) = Forethought: Extrinsic Motivation; F (IM) = Forethought: Intrinsic
Motivation;, SR (SR) = Self-regulation: Self-Regulation; S (SE) = Self-Reflectiveness: Self-Efficacy. *ltems 1-23 uses a Likert scale from: 1 = does not correspond to
5 = corresponds exactly. **ltems 24-28 use a Likert scale from 1 = not confident to 5 = extremely confident.
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APPENDIX B

TABLE B1 | Agency for Learning Questionnaire Long Form (AFLQ-L) (« = 0.92, Clgs = 0.92, 0.93).

Item* Category**

Instructions: Using the scale below, indicate to what extent each of the following statements presently corresponds to you

1. | take a lot of care before choosing IN (PC)
2. | consider how best to carry out a decision IN (PC)
3. | try to be clear about my objectives before choosing IN (PC)
4. When making decisions | like to collect a lot of information IN (PC)
5. | like to consider all of the alternatives IN (PC)
6. | feel confident about my ability to make decisions IN (DC)
7. | think that | am a good decision maker IN (DC)
8. The decisions | make turn out well IN (DC)
Instructions: Using the scale below, indicate to what extent each of the following items presently corresponds to one of the reasons why you go to University
9. Because it is part of the way in which I've chosen to live my life F (EM)
10. For the prestige of being a University graduate F (EM)
11. Because it is one of the best ways | have chosen to develop other aspects of my life F (EM)
12. Because it is an extension of me F (EM)
13. Because | must go to University to feel good about myself F (EM)
14. For the material and/or social benefits of being a University graduate F (EM)
15. Because through school, | feel that | can now take responsibilities for changes in my life F (EM)
16. Because training hard will improve my performance F (EM)
17. Because | want to show myself that | can succeed in my studies F (EM)
18. Because | experience pleasure and satisfaction while learning new things F (IM)
19. For the pleasure | experience while surpassing myself in my studies F (IM)
20. For the pleasure | experience when | discover new things never seen before F (IM)
21. For the pleasure that | experience in broadening my knowledge about subjects which appeal to me F (IM)
22. For the satisfaction | feel when | am in the process of accomplishing difficult academic activities F (IM)
23. Because my studies allow me to continue to learn about many things that interest me F (IM)
24. For the “high” feeling that | experience while reading about various interesting subjects F (IM)
Instructions: Using the scale below indicate to what extent each of the following statements presently corresponds to you
25. | know exactly how to decrease my nervousness SR (SR)
26. Most of the time | feel at peace with myself SR (SR)
27. | can rapidly relax myself even when | am in a state of strong internal tension SR (SR)
28. In most situations, | feel free to do as | please SR (SR)
29. | know how to motivate myself even when my endurance drops off SR (SR)
30. When something upsets me, | can easily calm down SR (SR)
31. Many things work out well because | approach them with lots of energy SR (SR)
32. When striving for a goal | can fully identify myself with my actions SR (SR)
33. When a task gets boring | usually know how to make it interesting again SR (SR)
34. | can reduce my tension level if it starts bothering me SR (SR)
Instructions: Rate your degree of confidence with each of the tasks below using the scale provided
35. Study when there are other interesting things to do S (SE)
36. Always concentrate on school subject during class S (SE)
37. Take good Notes during class instruction S (SB)
38. Plan my school work for the day S (SE)
39. Organize my school work S (SE)
40. Remember information presented in lecture and textbooks S (SE)
41. Arrange a place to study without distractions S (SE)
42. Motivate myself to do school work S (SE)

IN (PC) = Intentionality: Planful Competence; IN (DC) = Intentionality: Decision Competence; F (EM) = Forethought: Extrinsic Motivation; F (IM) = Forethought: Intrinsic
Motivation; SR (SR) = Self-regulation: Self-Regulation; S (SE) = Self-Reflectiveness: Self-Efficacy. *ltems 1-35 uses a Likert scale from: 1 = does not correspond to
5 = corresponds exactly. **ltems 36-43 use a Likert scale from 1 = not confident to 5 = extremely confident.
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