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ABSTRACT

The current study examined the reliability and validity of the Self-Regulation Strategy Inventory
— Teacher Rating Scale (SRSI-TRS), a measure used to assess teacher perceptions of students’
use of self-regulated learning (SRL) in a classroom context. The SRSI-TRS is part of the larger
SRSI assessment system that also includes a student self-report questionnaire (SRSI-SR) and a
parent rating scale (SRSI-PRS). Data from 343 seventh- and eighth-grade students was used for
this study. The data was collected as part of a larger longitudinal study examining the relations
between students” SRL, motivation, background variables, and academic performance. The
measures in the current study included the SRSI-TRS, the SRSI-SR, and a student version of the
SRSI-TRS (STRS). The STRS had the same items as the teacher rating scale, but was reworded
in first person to reflect students’ perspective. Construct validity of the SRSI-TRS was examined
used principal axis factoring analysis. Results yielded a two factor structure with subscales which
paralleled subscales from the SRSI-SR and the SRSI-PRS. Interrater reliability was examined
using data from a subsample of students who had ratings completed independently by two
teachers. Pearson correlations and mean differences between scores indicated high levels of
agreement between teachers. Finally, correlations were used to examine convergent validity
between the SRSI-TRS and the two student self-report measures. The SRSI-TRS was found to
have statistically significant small to medium correlations with the SRSI-SR and STRS. The
SRSI-TRS did not have a significantly higher correlation with the STRS, indicating that teachers
and students do not show high levels of agreement even when both are rating behaviors in the
same context. The results of this study provide preliminary support for use of the SRSI-TRS as a
valid and reliable measure of teacher perceptions of student SRL. The study also highlights areas

for future research for the SRSI-TRS and SRL assessment in general.
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Introduction

Self-regulated learning (SRL) has been identified as a critical factor for students’
academic success (Dent & Koenka, 2016; Pintrich, 2000; Wigfield, Klauda, & Cambria, 2011;
Zimmerman, 2001). SRL refers to a variety of behavioral, metacognitive, and motivational
processes students use to achieve their self-set learning goals (Zimmerman & Schunk, 1989).
Over the past several decades, the theoretical bases of SRL have been explored and explicated.
As researchers gained an understanding of the importance of SRL for academic functioning, they
have increased their focus on developing interventions to promote students’ SRL (Dignath &
Buttner, 2008; Dignath van Ewijk, 2011).

A key area of research that is central to both theory and intervention is SRL assessment.
Historically, the measures used to assess SRL have mirrored researchers’ conceptualizations of
SRL as a construct and have been a tool to further inform the theories (Ben-Eliyahu & Bernacki,
2015; Boekaerts & Corno, 2005; Perry, 2002). While a prevalent purpose of SRL assessment is
description in basic research, assessment plays an integral role in applied research as well
(Winne & Perry, 2000). Practitioners and educators need to assess how students apply regulatory
strategies and behavior in learning contexts in order to teach skills to those who lack them
(Greene, Robertson, & Croker Costa, 2011). Assessment is also important for establishing the
effectiveness of programs targeting students’ SRL (Boekarts & Corno, 2005). Assessment,
therefore, is not an end in and of itself, but a powerful means to shape theory and practice.

SRL assessment encompasses broad-based measures like ratings scales and interviews as
well as more fine-grained measures, such as think-alouds, diaries, and microanalysis (Winne &
Perry, 2000). Self-report questionnaires are the most commonly used form of measurement
(Dinsmore, Alexander, & Loughlin, 2008); however, these types of measures have been

criticized in the literature, with evidence showing that students are not reliable reporters of their
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own behavior (Winne & Jamieson-Noel, 2002) and that broad questionnaires do not capture the
processual nature of SRL (Boekaerts, Pintrich, & Zeidner, 2000). Researchers have shifted focus
to a variety of other measures, with an understanding that SRL, in both basic and applied
research, is best understood through the use of multiple methods and measures (Winne & Perry,
2000). The current study focuses on teacher ratings of student SRL, a potentially valuable
assessment method that to date has not been explored extensively in the literature. Teacher
ratings have been widely used to assess many areas of student functioning, and are an important
piece of a multi-informant comprehensive assessment (Merrell, 2008; Sattler, 2008).

The Self-Regulation Strategy Inventory — Teacher Rating Scale (SRSI-TRS) is an
existing scale designed to assess SRL behaviors that students exhibit in the classroom setting
(Cleary & Callan, 2014). The SRSI-TRS was developed as part of a system of assessment that
also includes a self-report questionnaire and a parent rating scale. Although several recent studies
have shown the SRSI-TRS to be a promising tool in assessing student SRL (Callan & Cleary,
2017; Cleary & Callan, 2014; Cleary, Dembitzer, & Kettler, 2015), there are many issues that
were not explored in prior research. The current study will examine the factor structure and
interrater reliability of the scale, two psychometric properties that have not been addressed. In
addition, the study will build on existing research by examining the scale’s convergence with
two student self-report measures. It is expected that the results generated from this study will
underscore the value of the SRSI-TRS as a method for assessing students’ self-regulated
behaviors in the classroom, and more generally, will add to the broad literature base examining

the effectiveness of teacher ratings for various types of student behavior.
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Overview of Self-Regulated Learning

Self-regulated learning (SRL) is broadly described as “the degree to which students are
metacognitively, motivationally, and behaviorally active participants in their own learning
process” (Zimmerman, 1986). This overarching definition includes several key dimensions of
SRL. Effective self-regulated learners use metacognition before, during, and after learning to
check their understanding of the task, develop plans or set goals, and monitor and evaluate their
performance (Winne, 2011). Motivation beliefs, such as self-efficacy and task interest, play an
integral role in the initiation and maintenance of regulatory behavior (Eccles & Wigfield, 2002;
Pajares, 2008; Schunk & Usher, 2011; Wolters & Rosenthal, 2000). Finally, self-regulation
includes the use of behavioral strategies to select and structure environments in order to create an
optimal learning experience (Alexander, Graham, & Harris, 1998; Broadbent, 2017; Corno,
2011).

Although many students will use regulatory strategies from time to time, a key
distinguishing feature of self-regulated learners in school contexts is their deliberate and
thoughtful use of strategies to improve their academic performance. Thus, they understand the
link between regulatory processes and learning outcomes and purposefully apply strategies to
achieve their goals (Zimmerman, 1990). As Zimmerman (1998) aptly explains, self-regulated
learners ““are distinguished by their view of academic learning as something that they do for
themselves rather than as something that is done to or for them” (p. 1).

Zimmerman (2000) elaborated a model of SRL based on social-cognitive theory.
According to this model, SRL is a cyclical process that occurs in three phases: forethought,
performance, and reflection (Zimmerman, 2000). The forethought phase sets the stage for

learning. During this phase, effective self-regulated learners engage in the processes of task
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analysis, goal setting, and strategic planning (Butler & Cartier, 2004; Schunk, 2001;
Zimmerman, 2011). During the performance phase, students apply regulatory strategies, such as
environmental structuring, use of self-consequences, and seeking information from others, as
well as task strategies, such as making predictions while reading or drawing pictures to solve
algebra problems (Cleary, 2018; Pressley & Harris, 2008; Zimmerman & Martinez-Pons, 1986).
Self-observation is another key performance phase process in which students monitor the
effectiveness of their learning and strategy use while engaged in the task (Chen & Rossi, 2013).
The final phase, reflection, occurs after the learning task. The key processes for this phase are
self-judgements and self-reactions; that is, students assess their performance, make causal
attributions about the reasons they performed the way they did, and react affectively based on
their judgement (Schunk & Usher, 2013; Zimmerman, 2011). The feedback generated during the
reflection phase is used for a subsequent forethought phase, thus beginning the cycle again
(Zimmerman, 2000). The feedback loop is an integral part of the SRL cycle. Students use
feedback from their own monitoring and attributions as well as external feedback from others to
continuously regulate their behavior, affect, and environment (Zimmerman, 2001; Zimmerman
& Schunk, 2011).
Importance of Self-Regulated Learning

Self-regulated learning has been identified as an important factor for students’ academic
success (Pintrich, 2000; McClelland & Cameron, 2011; Zimmerman, 2001). Research has shown
that students with good SRL skills perform better academically than other students (Nota, Soresi,
& Zimmerman, 2004; Perry & Rahim, 2011; Weinstein & Acee, 2013), and they also have more
optimistic views of their future (Zimmerman, 2002). Ertmer and Newby (1996) explain that the

difference between expert and novice learners lies not in the actual amount of knowledge they
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have in a domain, but in their ability to be aware of their knowledge and deficits, control their
learning, and reflect — essentially, their SRL skills. SRL is a key to compensating for individual
differences in ability and allowing all students to access success (Zimmerman, 2002). Beyond
the classroom, self-regulation is important for success in the workforce and in recreational
settings, where it is necessary to be proactive about learning and refining skills. A goal of
education is to prepare students for lifelong learning, and SRL skills are an important component
of this (Weinstein & Acee, 2013; Zimmerman, 2002).

Researchers have documented the importance of SRL skills across a variety of academic
domains, such as reading, writing, mathematics, and science (Cleary & Platten, 2013; Fuchs et
al., 2003; Graham & Harris, 2009; Tonks & Taboada, 2011). To this end, several intervention
programs that enhance students’ regulatory skills and academic performance in different content
areas have been developed over the past decade (Butler, Beckingham, & Lauscher, 2005; Cleary,
Velardi, & Schnaidman, 2017; Graham & Harris, 2009). In addition, numerous studies have
shown how SRL skills impact academic performance for students across all grade levels, from
preschool through college (Adagideli, Sarac, & Ader, 2015; Hofer, Yu, & Pintrich, 1998; Perry,
VandeKamp, Mercer, & Nordby, 2002).

Although SRL is important across educational levels, these skills are particularly crucial
as students transition to middle school. Middle school students typically experience a decrease in
motivation and self-efficacy and a decline in academic performance (Cleary & Chen, 2009;
Dembo & Eaton, 2000; Eccles et al., 1993). In middle school, students are often faced with
multiple assignments given by many different teachers, and they have less personal connection
with teachers and principals (Barber & Olsen, 2004). Students are expected to be more self-

motivated and take responsibility for their learning (Rudolph, Lambert, Clark, & Kurlakowsky,
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2001). When combined with other changes such as increased complexity in peer relationships
and the “storm and stress” of adolescence, this becomes a particularly challenging time for
students. In the classroom, self-regulated learners can employ strategies and behaviors, such as
self-monitoring the number of math problems completed during class, planning the format for a
writing assignment, and seeking help before a test, in order to engage in their learning in a
meaningful and productive way (Moos & Ringdal, 2012; Pape, Bell, & Yetkin, 2003). As middle
school students navigate a rigorous academic environment and cope with other challenges in
their personal lives, SRL skills can help put them on the path to success.

Assessment of Self-Regulated Learning

Assessment of SRL occupies a central place in research and practice. Without
assessment, it is difficult to apply and evaluate interventions geared to improving students’ SRL
(Boekarts & Corno, 2005). As the conceptual understanding of SRL evolved and expanded,
research on SRL measurement progressed as well (Perry, 2002). Historically, ratings scales —
particularly student self-reports — were the predominant method of measurement (Dinsmore et
al., 2008; Greene et al., 2011.) Because of inherent limitations with this method, researchers have
begun to shift their focus to other assessment tools and methodologies.

The measures designed to evaluate students’ SRL behaviors and strategies are grounded
in researchers’ understanding of the construct they seek to assess. Winne and Perry (2000) posit
that SRL has characteristics of both an aptitude and an event. An aptitude is a relatively stable
attribute or trait that predicts future behavior. An event, on the other hand, is a discrete entity
with a beginning and end that exists within a larger series of events unfolding over time. Using

this framework, Winne and Perry (2000) grouped SRL measures into two broad categories: event
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measures and aptitude measures. The two types of measures differ in their purpose and scope,
and each yields important information regarding students’ SRL.

Event measures, such as microanalysis, behavioral traces, and think-alouds, are
contextualized forms of assessment that seek to capture information about regulatory processes
as they occur during a specific learning task (Cleary & Callan, 2017; Zimmerman, 2008). These
types of assessment tools emphasize SRL as a process that involves applying domain-specific
skills in an actual learning situation (Boekaerts & Corno, 2005; Schunk, 2001). Event measures
are useful for diagnosing and remediating deficits in SRL, particularly as they relate to specific
tasks and situations (Zimmerman, 2008). Event measures vary in their formats and the types of
data they generate; for example, think-alouds require students to verbalize their thoughts while
engaged in a task (Greene & Azevedo, 2007), online trace logs provide a record of strategies
used by the student (Winne et al., 2006), and microanalysis uses structured protocols to interview
students on the processes they use before, during, and after engaging in a learning task (Cleary &
Callan, 2017).

In contrast, aptitude measures, such as self-report questionnaires, rating scales, and some
types of structured interviews, assess a student’s overall use of SRL skills and strategies
(Zimmerman, 2008; Winne & Perry, 2000). These tools often provide a global measure of the
frequency or likelihood with which students apply SRL concepts in their school and/or
homework. Typically, aptitude measures ask respondents to retrospectively rate or record their
use of specific strategies and behaviors. The ratings are then aggregated to yield a single score
that represents a global picture of the student’s use of the strategies and behaviors (Winne &
Perry, 2000). Two commonly used aptitude measures that are relevant to the study, self-report

questionnaires and teacher rating scales, are discussed in greater detail next.
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Self-report questionnaires. Self-report questionnaires, such as the Learning and Study
Strategies Inventory (LASSI; Weinstein, Schulte, & Palmer, 1987), and the Motivated Strategies
for Learning Questionnaire (MLSQ); Pintrich, Smith, Garcia, & McKeachie, 1991), have
traditionally been the most frequently used measures of SRL (Dinsmore et al., 2008; Winne &
Perry, 2000). Self-report questionnaires have many benefits. They are relatively easy and cost
effective to design, administer, and score (Winne & Perry, 2000). In addition, self-report
questionnaires allow students to report on motivation beliefs that are not observable to others
(Patrick & Middleton, 2002). However, there are disadvantages to using student self-reports, as
they are susceptible to response biases and may not accurately represent what students actually
do while engaged in learning tasks (Cleary & Chen, 2009; Winne & Jamieson-Noel, 2002). Also,
because they capture SRL as a global construct, self-report questionnaires may not be sensitive
to small, nuanced shifts in students’ SRL, such as following an intervention (Cleary, et al.,
2017). Furthermore, research has shown that students’ reports of their behavior often have a low
level of correspondence with adults’ reports, and are less predictive of future outcomes (Loeber,
Green, & Lahey, 1990).

Teacher rating scales. Extensive research has documented the value of gathering
information about children from multiple informants, such as parents and teachers, because each
informant can contribute a unique perspective based on the context and setting in which they
observe and interact with the child (Achenbach, McConaughty, & Howell, 1987; De Los Reyes
et al. 2015). Teachers can provide valuable information about students’ functioning, particularly
with regard to academic skills and behaviors (Frick, Barry, & Kamphaus, 2010; Kettler et al.,
2014; Perry & Meisels, 1996). Because teachers interact with students for many hours over

several months, most will have a rich and varied sample of student behavior and performance on
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which to base their judgements (Gerber & Semmel, 1984). Critics have raised concerns that
rating scales are susceptible to response bias, and teacher ratings may be influenced by students’
abilities or cultural factors (Darling-Hammond, 1995; Hoge & Butcher, 1984; Merrell, 2008).
However, a relatively large literature base shows that teacher ratings are a valuable and accurate
measure of students’ functioning across a range of academic and behavioral outcomes (Hoge &
Colodarci; 1989; Loeber, Green, Lahey, & Stouthamer-Loeber, 1989; Perry & Meisels, 1996).
Teacher rating scales are also a cost-effective and efficient method of measurement (Kenny &
Chekaluk, 1993; Perry & Meisels, 1996). Many SRL measures, such as self-report scales,
microanalysis, and think-alouds, rely on student reports; thus, gathering data from teachers is
important because it can be used to corroborate students’ perspectives (Achenbach et al., 1987,
Loeber et al., 1989).

Teachers are well positioned to provide information about students’ SRL because they
interact frequently with the students and can observe them engaging in various learning activities
over a long period of time (Callan & Cleary, 2017). Several studies have examined the reliability
and validity of teacher ratings of student SRL. The measures used in prior research are the
Rating Student Self-Regulated Learning Outcomes: A Teacher Scale (RSSRL; Zimmerman &
Martinez-Pons, 1988) and the SRSI-TRS (Cleary & Callan, 2014), which is the target measure
that is the focus of this study.

Zimmerman and Martinez-Pons (1988) developed the RSSRL to measure students’ use of
SRL strategies that are observable in school, as well as outcomes of strategy use. The purpose of
their initial study was to establish the validity of a student self-report interview (Self-Regulated
Learning Interview Schedule; Zimmerman & Martinez-Pons, 1986) by using teacher ratings as a

criterion measure. Using a sample of 80 tenth grade students, the authors found that a single
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underlying construct best represented the RSSRL and the construct was distinct from student
achievement. Many (but not all) of the strategies endorsed by students on a self-report interview
were significantly correlated to the underlying SRL construct of the teacher measure
(Zimmerman & Martinez-Pons, 1988). In a later study, the RSSRL was shown to be predictive of
students’ achievement on a science task; it accounted for 26% of the variance in scores
(DiBenedetto & Zimmerman, 2013).

The SRSI-TRS was developed by Cleary and Callan (2014) and is designed to capture
teacher perceptions’ of students’ use of regulatory behavior in the classroom. Several studies
have examined the predictive validity of the SRSI-TRS and its relations with student self-report
measures (Callan & Cleary, 2017; Cleary & Callan, 2014). Using a sample of 128 ninth grade
students, Cleary and Callan (2014) found that the SRSI-TRS accounted for a medium amount of
variance (9.4%) in students’ mathematics test scores, after controlling for prior achievement and
students’ self-reported regulatory behaviors and motivation beliefs. More recently, Callan and
Cleary (2017) conducted a study using a sample of 100 eighth grade students and found that the
SRSI-TRS accounted for a medium amount of variance in two of the three outcome measures
examined (students’ posttest mathematics scores and standardized test scores). The SRSI-TRS
has also been shown to have significant, medium correlations with the Self-Regulation Strategy
Inventory — Self-Report (SRSI-SR; Callan & Cleary, 2017; Cleary et al., 2015).

The studies reviewed provide promising results about the use of teacher ratings of student
SRL, and specifically the SRSI-TRS, although further work remains regarding the reliability of
scores and ensuing inferences from the measure. It should be emphasized that both event (i.e.,
contextualized) and aptitude (i.e., broad, aggregate) measures, and the multiple types of measure

included within each category, have the potential to generate unique and important information
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about a student’s SRL (Winne & Perry, 2000). Thus, best practice indicates that a combination of
measures is most useful for assessing SRL processes (Boekaerts & Corno, 2005; Patrick &
Middleton, 2002), and teacher ratings can be a valuable piece of a multi-method assessment
(Callan & Cleary, 2017). High quality measurement requires tools yielding reliabile scores from
which valid inferences can be drawn; therefore, researchers need to continue to focus on the
psychometric properties of the SRL measures, including triangulation and convergence across
different measures (Callan & Cleary, 2017; Cleary, 2011; Winne & Perry, 2000).
SRL Assessment Practices in the Schools

Although SRL assessment has been an emerging focus of researchers, there exists a gap
between the research findings and actual practice within the schools. While there is room for
improvement with regard to assessment of SRL in practice, there is evidence to indicate that
educators and practitioners perceive assessment of SRL to be valuable and useful (Cleary, Gubi,
& Prescott, 2010; Cleary & Zimmerman, 2006), and school psychologists are interested in
learning more about SRL assessment (Cleary et al., 2010). Developing and researching measures
that can be used within school systems can help bridge the gap between research and practice.

Historically, assessment has occupied a large role in school psychology practice.
Estimates of the percentage of time spent on assessment have remained stable over the last four
decades, with studies indicating that practitioners spend roughly half of their time on assessment
activities (Castillo, Curtis, & Gelley, 2012; Farling & Hoedt, 1971; Goh, Teslow, & Fuller, 1981;
Hosp & Reschly, 2002; Hutton, Dubes, & Muir, 1992). However, there have been shifts in the
focus and scope of assessments by school psychologists over the years. The need to assess skills
and competencies beyond intelligence and academic ability has become apparent as researchers

and practitioners gain a better understanding of the factors that influence students’ learning.

11
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Various studies have stressed the importance of assessing academic enablers, including
motivation, interpersonal skills, and self-regulation, as part of an effort to promote student
achievement (Cleary, 2006; DiPerna, Volpe, & Elliot, 2002; Linnenbrink & Pintrich, 2002).

The trends in school psychology assessment practice form an important backdrop for
incorporating SRL assessment in the schools. Furthermore, best practice in school psychology
mandates a multi-method assessment approach that evaluates multiple areas of functioning and
makes use of different measures, methods, and informants (Fagan & Wise, 2007; Sattler, 2008;
Whitcomb & Merrell, 2013). SRL skills are an important factor for students’ success at school,
and can be a crucial point of intervention for trying to improve academic achievement (Cleary et
al., 2017). In addition, self-regulation and motivation deficits are involved in about a quarter of
all student referrals for special education evaluations (Bramlett, Murphy, Johnson, &
Wallingsford, 2002; Cleary, 2009). Thus, SRL clearly has a place in a comprehensive, multi-
method assessment.

Despite the prevalence of SRL-related referrals and increased understanding of the
importance of SRL skills for academic success, school psychologists do not routinely conduct
evaluations of students’ SRL and motivation skills. Additionally, studies have found that school
psychologists report little to no familiarity with published, available self-report and ratings scales
designed to measure SRL and motivation (Cleary, 2009; Cleary et al., 2010). School
psychologists surveyed about SRL assessment methods indicated a preference for self-
report/rating scales, informal interviews, and classroom observations. About 88% of the
respondents included self-report/rating scales as one of their top three assessment techniques

(Cleary, 2009, p. 82). These findings may indicate that self-report/rating scale measures of SRL
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would be acceptable to school psychologists, and would fit well within a multi-method
assessment framework.
Rationale for the Current Study

The literature reviewed thus far supports the premise that teacher ratings can be a
valuable source of information about students’ SRL. Further, teacher ratings scales are cost-
efficient and easy to administer, and can be linked to intervention strategies. School
psychologists often rely on teachers to provide information about students’ academic
functioning, because teachers interact with students across a wide variety of learning situations.
Accordingly, teacher rating scales of SRL may be a particularly acceptable measure for school
psychologists to incorporate into their assessment repertoire.

This study focuses on examining the reliability and validity evidence pertaining to an
exisiting SRL teacher rating scale, the SRSI-TRS, in order to evaluate its potential as a
psychometrically sound measure of SRL. Prior studies have found that the SRSI-TRS has high
internal consistency, and have provided evidence of predictive and convergent validity (Callan &
Cleary, 2017; Cleary & Callan, 2014). The current study seeks to further explore evidence of
reliability and validity of the scale in a comprehensive way. In terms of validity, factor analysis
will be used to investigate construct validity, and additional evidence of convergent validity will
be gathered by examining the relations between the SRSI-TRS and two student self-report
measures. In terms of reliability, internal consistency and interrater reliability will be examined.
Specifically, this study seeks to answer the following questions:

1. a. What is the factor structure of the SRSI-TRS?

b. What is the internal consistency of the scale (and subscales)?
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2. What is the level of interrater agreement between two teachers in the same classroom
using the SRSI-TRS to rate the same students?

3. What is the level of convergence between the SRSI-TRS and two student self-report
measures?

The first question addresses the factor structure of the SRSI-TRS. Factor analysis is an
essential tool for establishing construct validity of a measure (Brown, 2015). To date, there is no
research examining the factor structure of the SRSI-TRS. The factor structures of the other
versions of the SRSI (the self-report questionnaire and parent rating scale) have been examined
in prior research; both have a three-factor structure. The factors in the Self-Regulation Strategy
Inventory — Self-Report (SRSI-SR) are Managing Environment and Behavior, Seeking and
Learning Information, and Maladaptive Regulatory Behaviors (Cleary, 2006). The factors in the
Self-Regulation Strategy Inventory — Parent Rating Scale (SRSI-PRS) include Managing
Behavior and Learning, Maladaptive Regulatory Behaviors, and Managing Environment (Chen,
Cleary, & Lui, 2015). The factor structures of these two measures are highly similar; both
include two adaptive scales and one maladaptive scale, and there is overlap in the item wording
and content (Chen et al., 2015). This is not surprising considering that the SRSI-SR and SRSI-
PRS both assess students’ use of SRL behaviors and strategies while studying and doing
homework; that is, outside of the classroom context. The SRSI-TRS, on the other hand, captures
teachers’ perceptions of student SRL behaviors in the classroom. In addition, the SRSI-TRS does
not include items reflecting maladaptive behaviors. Although the SRSI-TRS was developed from
the SRSI-SR, and some items are similar, the underlying factor structure may be different than

that of the other measures. Because the SRSI-TRS was not developed based on a specific factor

14



PSYCHOMETRIC STUDY OF SRSI-TRS

structure, exploratory factor analysis will be used for this study, with no a priori hypothesis about
the factor structure.

The second question examines interrater agreement for teacher ratings of student SRL, a
topic that has not been explored in the literature. Interrater reliability is important to calculate in
studies involving and subjective measurement, an external variable is measured and there is
subjectivity within the measurement, such as student behaviors measured by teacher ratings.
High levels of agreement between raters indicate that the measure is reliable and will yield stable
results across respondents (Litwin, 1995; Thomas, 2017). In their meta-analysis of cross-
informant agreement, Achenbach et al. (1987) found large correlations for interrater agreement
between two teachers (» = .64); indeed, pairs of teachers had the highest level of agreement
among all pairs of informants. Thus, it is hypothesized that similar results will be found with
regard to teacher ratings of SRL; that is, large correlations between ratings given by two teachers
in the same classroom.

The final question focuses on convergence between the SRSI-TRS and two student self-
report measures. One student measure is the previously established SRSI-SR, which asks
students to rate their use of SRL strategies and behaviors at home while studying and doing
homework. The other student measure used in this project is identical to the SRSI-TRS, with
items reworded in first person (e.g., “I monitor how well I learn class material”) and is referred
to as the STRS (i.e., student version of the TRS). As is the case with the SRSI-TRS, the STRS
asks students to rate their use of SRL strategies and behaviors in the classroom.

Previous studies found small to medium correlations between the SRSI-TRS and the
SRSI-SR. Callan and Cleary (2017) reported a significant, medium correlation (» = .30) between

the two scales. Cleary and colleagues (2015) reported small correlations between the SRSI-TRS
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and SRSI-SR adaptive subscales (» = .23 and » = .24) and a medium correlation between the
SRSI-TRS and the SRSI-SR maladaptive subscale (» =-.39). These findings are generally
consistent with research on cross-informant agreement for a variety of emotional and behavioral
problems, which has shown small correlations between teacher and student reports (Achenbach
et al., 1987; De Los Reyes et al., 2015; Phares, Compas, & Howell, 1989). In addition, the SRSI-
TRS and SRSI-SR measure SRL in different contexts, which may explain the reason larger
correlations were not found (Cleary et al., 2015). It is expected that the current study will find
similar small to medium correlations between the SRSI-TRS and SRSI-SR. There is evidence
that higher agreement can be achieved when the teacher and student questionnaires used for
comparison are similar (Kettler et al., 2014). Additionally, the SRSI-TRs and STRS assess SRL
in the same context. Thus, it is hypothesized that significant, medium correlations, at minimum,

will be found for the SRSI-TRS and the STRS.
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Methods

The data for this project was collected as part of a larger longitudinal study that aimed to
examine the relations among background variables (e.g., prior achievement, socioeconomic
status), motivation beliefs, self-regulated learning behaviors, and academic performance. A
number of data sources were utilized in the larger study, including student self-report
questionnaires, teacher rating scales, and school records. Data was collected at three time points:
Spring of 2013, Fall of 2013, and Spring of 2014. For the purposes of this study, data from the
first and second collection phases (Spring and Fall of 2013) was used. Data from the first
collection phase was used for interrater reliability analyses since that phase had the largest
sample of students with two ratings. Data from the second collection phase was used for factor
analysis and convergent validity analyses because that phase included all of the measures that
were needed for this study.

Sample

School. A middle school located in a Northeastern suburban school district participated
in the longitudinal study. The school had a total student population of approximately 1,200
students. About 29% of the students in the school qualified for Free/Reduced Lunch.

Students. The sample for this study includes 343 middle school students. Two hundred
twenty students (61.2%) were in seventh grade and 123 students (35.9%) were in eighth grade
during phase two of data collection. Of the sample, 196 students (57.1%) were female, and 86
students (25.1%) were eligible for Free/Reduced Lunch. Table 1 describes the demographic
characteristics of the overall sample. Data for a subsample of 40 students from phase one was

used to calculate interrater agreement.
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Teachers. A total of 14 math teachers provided ratings for the 343 students. Eleven
teachers were female (78.6%) and three were male (21.4%). Ten of the teachers identified as
white (71.4%) and two as Hispanic or Latino (14.3%); the ethnicity of the last two teachers is
unknown. Their years of teaching experience ranged from three to 38 years, with a mean of 13
years. For the interrater reliability analysis, each student was rated by a general education teacher
and a special education teacher who worked in the same math class.

Table 1

Demographic Characteristics of Participating Students

Measure n %

Gender

Male 147 42.9

Female 196 57.1
Grade

Seventh 220 64.1

Eighth 123 35.9
Ethnicity

White (non-Hispanic) 148 43.1

Hispanic or Latino 77 224

Asian/Pacific Islander 72 21.0

Black or African American 18 5.2

Interracial 16 4.7

Native American 2 0.6
Free/Reduced Lunch 86 25.1
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Measures

Self-Regulation Strategy Inventory — Teacher Rating Scale (SRSI-TRS). The SRSI-
TRS is an SRL measurement tool designed to capture teacher perceptions of students’ adaptive
SRL behaviors in the classroom context (Cleary & Callan, 2014). The SRSI-TRS is part of a
multidimensional assessment system that also includes a self-report questionnaire and a parent
rating scale. The SRSI-TRS was developed to parallel the self-report version, but only includes
items that would be observable to teachers in the classroom. The SRSI-TRS includes thirteen
items to which teachers respond using a five point Likert scale from 1 (almost never) to 5
(almost always.) Sample items on the SRSI-TRS are, “The student monitors how well he or she
learns class material” and “The student is prepared for class.” The final score is calculated by
taking the mean of all item responses. Prior research has shown high internal consistency for the
SRSI-TRS (a =.97; Cleary & Callan, 2014; and a = .99; Callan & Cleary, 2017).

Self-Regulation Strategy Inventory — Teacher Rating Scale, Student Version
(STRS). The STRS was a measure administered during the second and third data collection
phases of the longitudinal study. This measure was identical to the TRS, except all items were
reworded to reflect the students’ perspective, such as “I monitor how well I learn class material.”
This scale aimed to capture students’ perceptions of their behaviors and strategy use in the
classroom, and was developed to be another student self-report measure in addition to the SRSI-
SR. Because the STRS was a new measure, no prior reliability or validity information is
available.

Self-Regulation Strategy Inventory — Self-Report (SRSI-SR). The SRSI-SR is a self-
report questionnaire designed to assess the frequency with which students engage in adaptive and

maladaptive regulatory behaviors while studying and doing homework (Cleary, 2006). It
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includes 28 items to which students respond using a five point Likert scale from 1 (a/most never)
to 5 (almost always.) Sample items on the SRSI-SR are, “I try to study in a quiet place” and “I
rely on my math class notes to study.” The items on the SRSI-SR were developed based on
general categories of SRL strategies (Zimmerman & Martinez-Pons, 1988) and address the three
major dimensions of regulation — motivation, strategy use, and metacognition. The SRSI-SR has
a three factor structure: Managing Environment and Behavior (MEB), Seeking and Learning
Information (SLI), and Maladaptive Regulatory Behavior (MRB; Cleary et al., 2015). The items
on the MRB scale are negatively worded; for example, “I try to forget about the topics that I
have trouble learning,” and are reverse scored when calculated a composite score. Prior research
has shown high internal consistency for the overall SRSI-SR (a = .92) and for the subscales (o =
.76 to .87; Cleary et al., 2015).

Demographic Information. Demographic information for the participating students and
teachers was provided by the school district.
Procedures

The SRSI-TRS, SRSI-SR, and STRS were all included in the longitudinal study, although
the STRS was only administered at the second and third data collection phases. At each phase,
trained graduate research assistants administered the measures to the student participants. The
research assistants read the instructions aloud and answered questions as needed. Students
completed their measures in one 20-25 minute testing session. All student measures were
collected over a three week period. Mathematics teachers completed the teacher rating scale for
their respective students within two weeks after the students completed their measures. For a
subset of students, a second SRSI-TRS was completed by another teacher who worked in the

classroom. Data was entered into an SPSS database by trained graduate students.
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Data Analysis

Several quantitative techniques were used to analyze the psychometric properties of the
SRSI-TRS. Table 2 outlines the research questions and analytic techniques.

The factor structure of the SRSI-TRS was examined using principal axis factoring (PAF)
analysis. This is an exploratory process that identifies a number of factors underlying a larger set
of variables (Meyers, Gamst, & Guarino, 2017). Because there is no prior research on the factor
structure of the SRSI-TRS, exploratory factor analysis is an appropriate technique to observe the
possible underlying factors without imposing a preconceived structure (Brown, 2015). After the
factor structure was determined, internal consistency of the overall scale and subscales were
calculated using Cronbach’s alpha. Item-total correlations were examined as well.

Interrater agreement between teachers was calculated for the subset of students (n = 40)
who enrolled in classrooms with two full-time teachers. Both teachers independently rated the
students using the SRSI-TRS. Pearson correlations were the primary measure of interrater
reliability, and were computed for the total scores as well as the subscale scores. Pearson
correlations can reveal the level of consistency between raters (Geisinger, 2017). Because they
are commonly used to calculate interrater and cross-informant agreement (Achenbach et al.,
1987), they allow for comparison of the level of agreement with other similar studies. However,
Pearson correlations only provide a measure of the linear relationship and do not capture the
level of absolute agreement between informants (Stolarova, Wolf, Rinker, & Brielmann, 2014).
Therefore, the average difference in scores between pairs of ratings was computed to give
additional information about agreement.

Pearson correlations were used to examine the level of convergence between the SRSI-

TRS, the STRS, and the SRSI-SR. Correlations were computed for the total (mean) scores, for
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subscale scores, and for each individual item score on the SRSI-TRS and STRS. The correlations

for the individual items were examined qualitatively to determine whether students and teachers

have greater agreement for certain SRL behaviors.

Table 2

Data Analyses

Research Questions

Data Used

Data Analytic Techniques

1. a. What is the factor
structure of the SRSI- TRS?
b. What is the internal
consistency of the scale

(and subscales)?

a. Item level scores for all
students in the sample

b. Item level scores for
total scale and

subscales

a. Principle Axis Factoring
(PAF)

b. Cronbach’s alpha

2. What is the level of interrater

agreement for the SRSI-TRS?

Mean scores for total scale
and subscales on two sets

of ratings for 40 students

Pearson correlations,
Descriptive analysis and t-
test for mean difference in

Scores

3. What is the level of
convergence between the SRSI-
TRS and two student self-
report scales (the SRSI-SR and

the STRS?

Mean scores for total
scales (and subscales),
Item level scores for the

SRSI-TRS and STRS

Pearson correlations,

Qualitative
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Results

This chapter examines the results from the data analyses performed. Preliminary analyses
were first conducted to check statistical assumptions and to examine missing data. Following
data screening and cleaning procedures, a variety of statistical techniques were employed to
address the three primary research questions. Principal axis factoring (PAF) analysis was used to
examine the factor structure of the SRSI-TRS and Cronbach’s alpha was computed to determine
the internal consistency of the scale and subscales. Pearson correlations and mean differences in
scores were used to examine interrater reliability for the SRSI-TRS, and Pearson correlations
were used to examine convergent validity. All statistical procedures were performed using IBM
SPSS Statistics Version 25.

Screening Procedures

Of the original 343 participants in the study, two were removed because their SRSI-SR
data was missing, yielding a sample of 341 students. Missing data was examined for all three
measures (SRSI-SR, STRS, and SRSI-TRS.) Missing data was minimal for both the SRSI-SR
and the STRS. On the SRSI-SR, no item was missing more than one data point (0.3%), and no
case was missing more than one data point (3.6%), except one case, which was missing two
(7.1%). On the STRS, two items were each missing two data points (0.6%).

The SRSI-TRS included an option for teachers to rate “don’t know.” All “don’t know”
responses were treated as missing data, and there was no other missing data aside from the
“don’t know” responses. Most items had at least one case with a missing value, and one item
(Question 8) had 36 missing values. Additionally, six students had missing values for more than
two items on the scale, which includes a total of 13 items. Downey & King (1998) recommend

removing cases that are missing more than 20% of the data, so these six cases were deleted,
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leaving a sample of 335 students. Missing data was analyzed again after deleting the six cases;
three items were missing four, three, and one values (1.2%, 0.9%, and 0.3%, respectively), and
Item 8 was missing 30 values (9.0%).

Since factor analysis uses item level data, missing data on the SRSI-TRS were not
replaced prior to the analysis. Cases with missing data were deleted listwise, yielding an n of
303. Skewness and kurtosis were examined for the 13 items on the scale. All values were within
normal limits (between 2 and -2; Ferguson & Cox, 1993), except one kurtosis value of 4.14 (see
Table 3). Ferguson and Cox (1993) suggest that data is acceptable for factor analysis if less than
25% of the items exceed acceptable limits for skewness and kurtosis; thus, the one large value
did not pose a problem. Furthermore, individual sampling adequacies were examined using
Kaiser-Meyer-Olkin (KMO) tests (Ferguson & Cox, 1993). The KMO Measure of Sampling
Adequacy examines the partial correlations between variables. Small partial correlations indicate
a high level of shared variance due to common underlying factors, indicating that the variable is
suitable for factor analysis. Generally, variables with KMO values about .60 or higher are
considered to be suitable for factor analysis. All KMO values for the variables in this study
exceeded .80, and can be characterized as “meritorious” according to Kaiser’s (1974) original

guidelines for sampling adequacy.
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Table 3

Descriptive Statistics of SRSI-TRS Items

Item Mean SD  Skewness Kurtosis

1. The student asks about topics that might appear 2.76 1.47 0.23 -1.30
on upcoming tests.

2. The student keeps his or her class materials very  4.25 0.90 -1.01 0.25
organized.

3. The student asks insightful questions in class. 3.09 1.27 0.05 -0.96

4. The student asks questions about errors he or she  3.31 1.24 -0.11 -0.99
makes on tests or assignments.

5. The student seeks help or attends extra help 2.87 1.35 0.38 -1.11
sessions.

6. The student asks questions in class when he or 3.55 1.16 -0.34 -0.75
she does not understand something.

7. The student keeps himself or herself motivated 3.89  0.95 -0.43 -0.68
even when they struggle to learn something.

8.  The student monitors how well he or she learns 3.85 0.98 -0.53 -0.53
class material.

9. The student asks about the format of upcoming 2.06 1.47 1.09 -0.33
tests (short-answer, multiple choice)

10. The student pushes himself or herself to 392 098 -0.60 -0.34
understand the details of the topics presented in
class.

11. The student is enthusiastic about learning. 3.83 1.09 -0.47 -0.87

12. The student makes excellent use of class time. 4.15 1.01 -0.98 -0.08

13. The student is prepared for class. 4.53 0.79 -1.96 4.14

Note: n=303.

After the PAF analysis was complete, missing data on all measures were replaced using
multiple imputations (MI). This method was chosen because a Missing Value Analysis indicated
that the date was not missing completely at random (Little’s MCAR test was not significant.) MI
procedures are less biased than traditional estimation methods because they incorporate random
error, and are therefore recommended for data missing not at random (Meyers et al., 2017;
Schlomer, Bauman, & Card, 2010). The automatic imputation method (fully conditional
specification) in SPSS was used, and 20 imputed data sets were created, as recommended by

Baraldi and Enders (2010). After the MI were completed, composite (mean) scores were
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computed for the three measures, and skewness and kurtosis was examined for all variables.
Descriptive statistics are included in Table 4.

Table 4

Descriptive Statistics of Composite Measures for Overall Sample

Measure Mean SD Skewness  Kurtosis Alpha
SRSI-TRS 3.45 .84 14 -.80 927
SRSI-SR 3.75 .67 -45 .06 .883
STRS 3.75 .70 -.38 -21 929

Note: n=335. SRSI-TRS = Self-Regulation Strategy Inventory — Teacher Rating Scale, SRSI-
SR = Self-Regulation Strategy Inventory — Self-Report, STRS = Student version of Teacher
Rating Scale. Pooled results of multiple imputation procedures were used to obtain means. SD,
skewness, kurtosis, and alpha were calculated based on the original data.

Data from two teachers who separately rated a subsample of 40 students were used for
interrater reliability analyses. Again, the measure (SRSI-TRS) offered an option for teachers to
rate “don’t know,” and all “don’t know” ratings were considered missing. Across teacher ratings,
three variables were each missing one data point (2.5%). One variable (Item 8) was missing four
data points (10%) within one set of teacher ratings. One case was deleted because it was missing
three values (23.1%), yielding an n of 39. MI procedures were used to address the remaining

missing data. Composite (mean) scores were computed for each teacher’s ratings. Descriptive

statistics for the composite scores are included on Table 5.
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Table 5

Descriptive Statistics of SRSI-TRS Scores for Interrater Reliability Sample

Rater Mean SD Skewness Kurtosis  Alpha
Teacher 1 3.36 78 .05 -1.10 919
Teacher 2 3.28 .86 35 -1.13 925

Note: n=39. Teacher 1 is the general education classroom teacher, and Teacher 2 is the special
education in-class support teacher.

Research Question 1: Factor Structure and Internal Consistency

Exploratory factor analysis (EFA) was used to examine the factor structure of the SRSI-
TRS. Prior to conducting the EFA, the data was assessed to determine whether it was adequate
for factor analysis. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy indicated that the
strength of the relationships among variables was high (KMO = .919). As noted previously, the
KMO measure examines shared variance between variables. A high level of shared variance
indicates that the variables are measuring a common factor and are therefore suitable for factor
analysis. Bartlett’s test of Sphericity was also significant (y* [435] =4751.73, p <.05). The null
hypothesis for this test is that the correlation matrix is an identity matrix, with no collinearity
between variable. A significant result rejects the null hypothesis and indicates sufficient
correlation between the variables to proceed with the analysis.

Principal axis factoring (PAF) analysis was chosen because it aligns conceptually with
the purpose of the investigation; that is, to identify a latent construct underlying the measured
variables (Meyers et al., 2017). A preliminary PAF analysis was conducted without rotation to
obtain the scree plot and to determine the amount of variance explained by each of the factors. In
the preliminary model, two factors had an eigenvalue greater than 1.0. The first factor had an

eigenvalue of 7.22, and accounted for 55.53% of the variance. The second factor had an
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eigenvalue of 2.03, and accounted for 15.63% of the variance. Thus, both factors cumulatively
accounted for 71.16% of the variance on the scale. A scree plot (see Figure 1) also provided
support for a two-factor model. All items on the scale had communality values greater than .50,

and were therefore retained for further analyses (Meyer et al., 2017).

Eigenvalue
=

1 2 3 4 5 5 7 3 9 10 11 12 13

Factor Number

Figure 1. EFA Scree Plot.

The PAF analysis was conducted again using an oblique strategy with promax rotation.
The model was constrained to two factors. An oblique strategy was chosen because SRL theory
supports correlations between constructs in SRL (Chen, Cleary, & Lui, 2014). Promax rotation
was used, as recommended by Meyers and colleagues (2017). The analysis was also done using a
direct oblimin rotation, and both rotation methods yielded similar results. The promax was
chosen because it gave a cleaner solution; that is, the items has higher loadings for their factors
and lower loadings for the other factor, thus more clearly demonstrating the two-factor solution.

Factor loadings for items on the SRSI-TRS are presented on Table 6. Eigenvalues and
percent of variance explained are also included for each factor. Factor 1 consisted of six items.
The highest loading was .931, and the lowest loading was .708. These items reflected teacher

perceptions of students’ use of help-seeking and information-seeking behaviors, such as asking
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the format of upcoming tests or attending extra help sessions (see Table 6; items 1, 3, 4, 5, 6, 9).
Thus, this factor was labeled Seeking Help and Information. Factor 2 also consisted of six items.
The highest loading was .827, and the lowest loading was .647. These items reflected teacher
perceptions of students’ management of learning through organizational, motivation, and self-
control strategies (items 2, 7, 8, 10, 12, 13). This factor was labeled Managing Behavior, which
is consistent with other scales from the SRSI-SR and SRSI-PRS (Chen, Cleary, & Lui, 2015;
Cleary, 2006). Item 11 (The student is enthusiastic about learning) cross-loaded with loadings

above .40 on both factors (Meyer et al., 2017). This item was dropped from further analysis.
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Table 6

Factor Loadings of Self-Regulation Strategy Inventory — Teacher Ratings Scale (SRSI-TRS)

Factors

Item Factor 1 Factor 2
1. The student asks about topics that might appear on upcoming

tests. 931 -.097
3. The student asks insightful questions in class. 871 -.005
4. The student asks questions about errors he or she makes on

tests or assignments. .864 -.012
6. The student asks questions in class when he or she does not

understand something. 821 -.011
9. The student asks about the format of upcoming tests

(short-answer, multiple choice) 818 -.187
5. The student seeks help or attends extra help sessions. 708 .042
12. The student makes excellent use of class time. -.335 975
13. The student is prepared for class. -.115 827
2. The student keeps his or her class materials very organized. -.045 15
8. The student monitors how well he or she learns class

material. 216 700
10. The student pushes himself or herself to understand the

details of the topics presented in class. 306 .666
7. The student keeps himself or herself motivated even when

they struggle to learn something. 298 .647
11. The student is enthusiastic about learning. 479 404
Eigenvalues 7.22 2.03
Percent of Variance Explained 55.53% 15.63%
Cronbach’s Alpha 918 904

Note: Extraction Method: Principal Axis Factoring. Rotation Method: Promax with Kaiser
Normalization.

Cronbach’s alpha was examined for each of the factors. Both demonstrated excellent
internal reliability. Factor 1 had an alpha of .918, and Factor 2 had alpha of .904. Item-total
statistics were also examined (see Table 7). All items demonstrated adequate correlations to the
total factor score, which indicates that the items are measuring the same construct. Reliability of

the subscales would not be improved by deleting any of the items.
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Table 7

Item-total Statistics for SRSI-TRS Factors

Item Item-total Cronbach’s Alpha
Correlation if Deleted

Factor 1: Seeking Help and Information

1. The student asks about topics that might appear .826 .895
on upcoming tests.

3. The student asks insightful questions in class. .806 .898

4. The student asks questions about errors he or .826 .896
she makes on tests or assignments.

5. The student seeks help or attends extra help 701 912
sessions.

6. The student asks questions in class when he or 786 902
she does not understand something.

9. The student asks about the format of upcoming .684 916
tests (short-answer, multiple choice)

Factor 2: Managing Behavior

2. The student keeps his or her class materials very .654 .899
organized.

7. The student keeps himself or herself motivated 783 .880
even when they struggle to learn something.

8. The student monitors how well he or she learns 795 878
class material.

10. The student pushes himself or herself to .803 877
understand the details of the topics presented in
class.

12. The student makes excellent use of class time. .692 .895

13. The student is prepared for class. 710 .892
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Research Question 2: Interrater Reliability

Pearson correlations were used to examine the level of agreement between ratings of
student regulatory behaviors provided by two teachers. As noted previously, one of the teacher
raters was a general education teacher (Teacher 1) while the second rater was a special education
in-class support teacher in the same classroom (Teacher 2). The purpose of asking two teachers
to rate each student was to examine whether informants in the same context (i.e., mathematics
class) had similar perceptions of students’ SRL behaviors relating to that context. It was
hypothesized that large correlations would be found, as is consistent with previous research
(Achenbach, 1987).

Correlations between the two teacher ratings were examined for the overall scale and for
each of the two subscales (see Table 8). Descriptors for the magnitude of the correlations are
based on Hopkins (2001) expansion of Cohen’s (1988) guidelines: Trivial = .00-.09; Small = .10-
.29; Medium = .30-.49; Large = .50-.69; Very Large = .70-.89; Almost Perfect =.90-1.00. Thus,
the observed correlations for interrater reliability ranged from large to very large. The ratings for

the SRSI-TRS composite score exhibited very large relations (» = .75).

Table 8

Interrater Reliability

Scale/Subscale Correlation 95% Confidence
Interval

SRSI-TRS Composite Score 75 57— .86

Seeking Help and Information .63 39-.79

Managing Behavior 1 S1—.84

Note: n = 39; all correlation are significant at p < .01 (one-tailed)
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Mean differences between teacher ratings for each student were also examined in order to
obtain more information about interrater agreement. The difference was computed between each
pair of ratings, and absolute values were used to find the mean difference. The mean difference
of the overall SRSI-TRS score was .45. The mean difference of the Seeking Help and
Information subscale scores was .75, while the mean difference of the Managing Behavior
subscale scores was .50. It should be noted that these results are descriptive and do not provide
information whether the level of agreement is high or low. A one sample t-test with zero as the
Test Values was conducted to see whether the mean difference of the overall score was
significantly different than zero. Results showed that the test was not significant (z = -.632(38), p
=.531). This test uses actual values of differences (not absolute values) in order to determine
whether there is bias in the differences; that is, whether one rater gave consistently higher or
lower scores than the other rater. Mean differences that are not significantly different than zero,
as was found, indicate no bias and are suggestive of good agreement (Bland & Altman, 2003).
Research Question 3: Convergent Validity

Pearson correlations were also used to examine the level of convergence between the
composite and subscale scores of the SRSI-TRS with the composite of the STRS, and the
composite and subscales of the SRSI-SR. Guidelines to interpret the strength of the observed
relations were noted above (Hopkins, 2001).

It was hypothesized that small to medium to correlations would be found between the
SRSI-TRS and the SRSI-SR. It was also hypothesized that medium correlations, at minimum,
would be found between the SRSI-TRS and the STRS. As hypothesized, the SRSI-TRS
composite and subscales exhibited significant small correlations with the SRSI-SR composite

and subscales (» =.16 - .29). The SRSI-TRS composite and subscales also exhibited significant
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small to medium correlations with the STRS (» = .24 - .30). Overall, majority of the correlations
were in the small range, with some approaching medium. Steiger’s Z-test was used to determine
whether the correlation between the SRSI-TRS and the STRS (» = .30) was significantly higher
than the correlation of the SRSI-TRS and the SRSI-SR composite (» =.25). Results showed that
the difference was not significant (z =-1.586, p = .06), despite the STRS being an identical

measure to the original teacher rating scale.
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Table 9

Correlations among Teacher and Student Measures

Measure 1 2 3 4 5 6 7 8

1. TRS Composite --

2. TRS Seeking Help and Information 92 -

3. TRS Managing Behavior 83 55 -

4. STRS 30 24 30 --

5. SR Composite 25 .18 29 82 --

6. SR Managing Environment and Behavior .24 .16 .28 .75 .95 --
7. SR Seeking and Learning Information A9 16 .19 .79 89 .79 --

8. SR Maladaptive Regulatory Behavior® 24 .16 28 .64 80 .65 .57 --

Note: n=335. TRS = Teacher Rating Scale, SR = Self-Report, STRS = Student version of TRS.
All correlations are significant at p < .01 (one-tailed). * = reverse coded.

Item-level correlations for the SRSI-TRS and STRS were examined qualitatively to
determine whether student and teacher ratings had greater convergence for certain SRL
behaviors. Correlations ranged from .04 to .35 (see Table 10). All correlations were significant,
except Item 9. Means for the items are presented as well.

Several patterns emerged when examining the item-level correlations. The items with
correlations above .20 appear to reflect overt behaviors that can be readily observed by teachers
(Items 1, 2, 4, 6, 7, 12, and 13). Many of these items can be easily understood by raters and thus
do not require subjective interpretation. The item with the largest correlation (Item 13) clearly
reflects a discrete behavior that can be easily rated by both students and teachers. Conversely,
qualitative or descriptive analysis of items with correlations below .20 revealed that they either

reflect covert processes (Items 8 and 10) or may involve behaviors that do not frequently occur
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in a classroom and are therefore more difficult to rate accurately (Items 5 and 9). Other items
include words that require interpretation. For example, Item 3 asks about “insightful questions™
and Item 11 about student being “enthusiastic,” both which may be difficult to operationalize.
Table 10

Item-level Correlations and Mean Scores for SRSI-TRS and STRS

Item Correlation Mean Mean
TRS STRS

1. The student asks about topics that might appear on 21% 2.71 3.50
upcoming tests.

2. The student keeps his or her class materials very 27% 4.21 4.20
organized.

3. The student asks insightful questions in class. 16* 3.03 3.40

4. The student asks questions about errors he or she 24%* 3.21 3.63
makes on tests or assignments.

5. The student seeks help or attends extra help 18%* 2.80 3.07
sessions.

6. The student asks questions in class when he or she 26% 3.46 3.89
does not understand something.

7. The student keeps himself or herself motivated even 26% 3.82 3.83
when they struggle to learn something.

8. The student monitors how well he or she learns 16%* 3.79 3.59
class material.

9. The student asks about the format of upcoming tests .04 1.99 3.39
(short-answer, multiple choice)

10. The student pushes himself or herself to understand 3% 3.85 4.01
the details of the topics presented in class.

11. The student is enthusiastic about learning. 5% 3.77 3.67

12. The student makes excellent use of class time. 25% 4.12 3.99

13. The student is prepared for class. 35% 4.50 4.62

Note: * = significant at p < .01 (one-tailed)

TRS = teacher rating scale, STRS = student version of teacher rating scale. Pooled results were
used to obtain mean scores.
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Discussion

The purpose of this study was to examine the psychometric properties of the SRSI-TRS,
a tool used to assess teachers’ perceptions of student SRL. While some prior research exists for
the SRSI-TRS, this study was unique because it examined the reliability of scores and validity
inferences drawn from this measure in a comprehensive way. This study utilized factor analysis
procedures and examined interrater reliability of the SRSI-TRS, two areas that have not been
addressed in prior research. In addition, this study adds to the convergent validity literature for
the SRSI-TRS by including a student self-report questionnaire with identical items to the teacher
rating scale targeting student behavior within the classroom. The findings of this study provide
evidence about the viability of the SRSI-TRS as a measure of student SRL, and add to the
general literature on SRL assessment and teacher ratings of student behavior.

The factor structure of the SRSI-TRS was examined through principal axis factoring,
which yielded a two factor model. Analyses of internal reliability using Cronbach’s alpha
indicated that the overall scale and subscales had excellent internal consistency. Interrater
reliability was examined using Pearson correlations and mean differences in scores; both
indicated high levels of agreement between raters. Convergent validity was assessed by
examining Pearson correlations between the SRSI-TRS and two student self-report measures of
SRL. The majority of the correlations between student and teacher ratings were in the small
range, with a few in the medium range. The results for the three research questions are discussed
in greater detail below.

Factor Structure

The first objective of this study was to examine the internal factor structure of the SRSI-

TRS. Exploratory factor analysis was used because the SRSI-TRS was not designed with a

specific a priori structure (Cleary & Callan, 2014). Principal axis factoring procedures identified
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a two factor model. Each factor had six items with high loadings; thus, twelve of the thirteen
items on the scale were included in the solution. The first factor reflected students’ use of help-
seeking and information-seeking behaviors. Sample items are, “The student asks about topics
that might appear on upcoming tests” and “The student seeks help or attends extra help
sessions.” This factor was labeled Seeking Help and Information. The second factor reflected
students’ use of a variety of organizational, motivational, and metacognitive strategies to manage
their learning and performance. Sample items are, “The student keeps his or her class materials
very organized” and “The student monitors how well he or she learns class material.” This
factor was labeled Managing Behavior.

One item on the SRSI-TRS demonstrated significant cross-loading, with loadings above
.40 on both factors. This item was, “The student is enthusiastic about learning.” Enthusiasm is
related to motivation for learning, an important component of SRL (Zimmerman, 2011). The two
factors identified reflect metacognitive and behavioral processes of SRL; thus, the item about
students’ enthusiasm does not fit on either factor. Another item related to motivation (“The
student keeps himself or herself motivated even when they struggle to learn something”) did load
on the Managing Behavior subscale, perhaps because it reflects on students’ use of strategies to
sustain their motivation, whereas the first item asks about students’ general state of enthusiasm
for learning. The item with cross-loadings was dropped from the scale for subsequent analyses
because it did not add to the understanding of the construct measured by the SRSI-TRS.

Another point to note with regard to the items on the SRSI-TRS is that the teachers who
participated in this study were given an option to rate “don’t know.” Several items had a few
“don’t know” responses, but for one item (“The student monitors how well he or she learns class

material”) about 10% of the responses were “don’t know.” This high rate of “don’t know”

38



PSYCHOMETRIC STUDY OF SRSI-TRS

responses may suggest that teachers found it difficult to comment on students’ metacognitive
processes, or that teachers were not be familiar enough with self-monitoring strategies to be able
to assess students’ use of them. In general, research on teacher ratings of student functioning has
shown greater convergence with students’ or other informants’ reports when externalizing
behaviors are measured (Achenbach et al., 1987; De Los Reyes et al., 2015). Thus, it may be
easier for teachers to rate students’ overt SRL behaviors (e.g., asking questions, attending help
sessions) as opposed to more covert processes (€.g., self-monitoring.)

It is interesting to compare the factor structure of the SRSI-TRS to that of other measures
within the SRSI assessment system: the student self-report (SRSI-SR) and the parent rating scale
(SRSI-PRS). The teacher rating scale assesses teacher perceptions of students’ use of SRL
strategies and behaviors in the classroom, while the student self-report and parent rating scale
both target students’ use of SRL strategies and behaviors at home during studying and homework
activities. Prior studies have found that the SRSI-SR and SRSI-PRS both have a three-factor
structure, and the structures are fairly similar (Chen et al., 2014; Cleary et al., 2015). The student
and parent scales both have two subscales measuring adaptive regulatory behaviors and one
subscale measuring maladaptive regulatory behavior, while the SRSI-TRS has two adaptive
scales and does not include any items targeting maladaptive behavior.

The two subscales on the SRSI-TRS closely mirror the adaptive subscales on the SRSI-
SR and the SRSI-PRS (see Table 11). The SRSI-SR has a subscale Seeking and Learning
Information, with items similar to the Seeking Help and Information scale on the SRSI-TRS. The
SRSI-PRS does not include items related to help-seeking. The SRSI-SR also includes a scale of
Managing Environment and Behavior, while the two adaptive scales on the SRSI-PRS are

Managing Environment and Managing Behavior and Learning. The items about managing the
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environment (e.g., studying in a quiet place) are not relevant in the classroom context and
therefore are not found on the SRSI-TRS. The Managing Behavior scale on the SRSI-TRS is
similar to the Managing Environment and Behavior scale on the SRSI-SR and the Managing
Behavior and Learning scale on the SRSI-PRS. Thus, all three measures include items reflecting
strategies related to managing behavior and learning during the forethought (e.g., organizing
materials, planning goals) and performance control (e.g., self-monitoring, motivation) phases of
SRL.

Table 11

Comparison of SRSI Measures

Subscales SRSI-TRS SRSI-SR SRSI-PRS
Adaptive 1. Seeking Help and 1. Seeking and Learning
Information Information

2. Managing Behavior 2. Managing Environment 1. Managing Behavior
and Behavior and Learning
2. Managing Environment
Maladaptive 3. Maladaptive Regulatory 3. Maladaptive Regulatory

Behavior Behavior

The results of the exploratory factor analysis provide a preliminary understanding of the
construct measured by the SRSI-TRS; that is, students’ use of a variety of adaptive regulatory
behaviors and strategies. As was noted, the SRSI-TRS does not provide information on the
frequency of students’ maladaptive regulatory behavior. SRL encompasses adaptive behaviors as
well as maladaptive behaviors, such as procrastination or avoidance (Zimmerman, 2000). While
these behaviors may be more likely to occur during independent learning (i.e., when students are
doing homework or studying), and are therefore included on the other two SRSI scales, they can

also be relevant in the classroom (Boekaerts & Corno, 2005). Additionally, the SRSI-TRS was
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originally created to parallel the SRSI-SR, which in turn was designed to reflect ten general
categories of SRL identified by Zimmerman and Martinez Pons (1986). The final version of the
SRSI-TRS does not include items about some of those categories, mainly because they are not
relevant in a classroom context (Cleary & Callan, 2014). Thus, while the SRSI-TRS provides
valuable information about students’ use of SRL strategies in class, it is important to keep in
mind that it assesses a modest array of strategies included within the broader SRL construct.
Interrater Reliability

The second objective of this study was to examine interrater reliability of the SRSI-TRS.
Interrater reliability for the SRSI-TRS has not been explored in prior studies. Research on
teacher ratings of student behavior in other domains of functioning tends to report high levels of
agreement between two teachers; for example, Achenbach et al. (1987) found average
correlations of .64 between ratings given by pairs of teachers. For the current study, two math
teachers in the same classroom were asked to rate the same students. Thus, the raters were very
familiar with the students because they interacted with them on a daily basis in the same context.
This is important given the contextualized nature of SRL. While students’ use of SRL strategies
and behaviors may differ based on the class or subject matter, it was hypothesized that two
teachers in the same classroom would provide ratings with a high level of agreement. High
agreement in this case would serve as an indicator of a reliable measure that yields ratings that
are stable across respondents.

The findings of the interrater reliability analyses supported the hypothesis. Pearson
correlations of the SRSI-TRS composite scores showed very high relations (» =.75). The Seeking
Help and Information subscale had a correlation of .63, while the Managing Behavior subscale

had a correlation of .71. Because correlations reflect the linear relationship between two
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variables and do not measure absolute agreement, an additional measure of mean differences
between scores was examined. A one-sample t-test showed that the mean difference between
pairs of scores for each student was not significantly different than zero, indicating that there was
no bias in the ratings and suggesting good agreement (Bland & Altman, 2003).

There are some limitations to note with regard to the interrater reliability analyses. The
sample size was small; only 39 students were rated by the two teachers. In addition, the raters
were not consistent across the sample. There were six pairs of teachers, with each pair rating a
different number of students, ranging from one to 17 students. Separate analyses showed that
when correlations were examined for each pair of teachers individually, the results varied
greatly, with correlations ranging from .43 (nonsignificant) to .99 (significant at p < .01.)
Additional research with more robust samples is needed to provide more information about the
interrater reliability of this measure; however, the preliminary findings from the current study
show positive evidence for stability of scores across raters.

Convergent Validity

The third objective of this study was to examine convergent validity of the SRSI-TRS.
Convergence across assessment measures is an area of SRL research that has received increased
attention in recent years. Researchers emphasized the need to focus on triangulation across
measures to determine how different measures complement each other and capture different
aspects of SRL (Callan & Cleary, 2017; Winne & Perry, 2000). In general, measures within the
same group (i.e., aptitude or event measures) show larger correlations than measures in different
groups (Callan & Cleary, 2017). This study examined three broad measures of SRL, a teacher
rating scale and two student self-report questionnaires. Prior research found small to medium

correlations for teacher-student agreement with regard to ratings of SRL (Cleary et al., 2015),
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which is consistent with the general literature on cross-informant agreement between students
and teachers (Achenbach, 1987).

This study used two different student self-report questionnaires. One of those measures,
the SRSI-SR, was designed to assess students’ use of SRL strategies and behaviors at home
while studying and doing homework. In contrast, the SRSI-TRS assesses student SRL in the
classroom. SRL theory supports the premise that SRL is highly contextualized and may fluctuate
and vary across contexts and situations (McCardle & Hadwin, 2015; Panadero, 2017).
Furthermore, contextual differences are a large factor underlying cross-informant discrepancies
in children’s behavior in general (De Los Reyes et al., 2015). Thus, it is not surprising that in this
study the majority of correlations between measures targeting SRL behaviors in different
contexts were in the small range, with a few approaching the medium range. These findings are
consistent with prior research (Cleary et al., 2015).

The results for convergent validity of the TRS with the student version (STRS) were
somewhat more surprising. The STRS measure was virtually identical to the SRSI-TRS (i.e.,
except for first person wording for students) and thus targeted SRL in the same context (i.e.,
math class.). In contrast to the author’s hypotheses, small to medium correlations between the
TRS and STRS were observed. The correlation between the STRS composite and the SRSI-TRS
was not significantly larger than that of the SRSI-SR composite and the SRSI-TRS. Even when
given identical measures that assessed SRL in the same context, teacher and student reports
showed small to medium correlations, as is consistent with other research on teacher-student
agreement.

Prior studies have offered different hypotheses to explain the small relations found

between teacher and student ratings of SRL. With regard to the SRSI-TRS and the SRSI-SR, one
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logical explanation is that the two measures targeted SRL behaviors in distinct contexts and thus
may be capturing different aspects of SRL (Callan & Cleary, 2017). Another explanation is that
students may not be accurate reporters, and their perceptions of their behaviors may not match
those of others, such as teachers or parents (Cleary & Chen, 2009; Winne & Jamieson-Noel,
2002). The latter hypothesis suggests that parent or teacher ratings are more objectively
“accurate” than student ratings, and is supported by research showing that parent and teachers
measures are more robust predictors of outcomes than student self-reports (Chen, Cleary, & Lui,
2015; Cleary & Callan, 2014).

The current study sheds some light on this issue because of the inclusion of the STRS
measure. Because the SRSI-TRS and STRS were targeting SRL in the same setting, contextual
differences cannot be an explanation for the small correlation sizes. In their review of the
literature on cross-informant agreement for child mental symptoms, De Los Reyes and
colleagues (2015) offered alternate hypotheses for discrepancies across raters in the same
context; for example, differences in informants’ perspectives, rater bias, and measurement error
may all be contributing factors. Rater bias and measurement error are inherent limitations of any
rating scale, but cannot alone explain cross-informant discrepancies (De Los Reyes, 2013).
Differences in perspectives between teachers and student may be a plausible explanation for the
small correlations found in this study. As was shown in prior research on SRL assessment,
students’ perceptions of their own behavior may not match those of outside observers. The
current study does not provide information about which informant is more accurate, but it
underscores the need for multimethod, multisource assessment of SRL. It also raises the question
of incremental validity; that is, whether student reports of SRL in the same classroom provides

unique predictive value above that of the SRSI-TRS.
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Item-level convergence was also examined for the SRSI-TRS and the STRS to see
whether student and teacher ratings had higher correlations for certain SRL behaviors. All
correlations except one were significant, and majority of them were in the small range. Some
patterns can be observed when examining the correlations qualitatively, although further research
would be needed to ascertain whether teacher-student agreement varies significantly based on the
different types of SRL behaviors measured. In this study, generally the items with higher
correlations reflected overt behaviors that are easily observed, such as asking about errors on
tests or assignments and keeping class materials organized. Items with lower correlations
appeared to have more subjectivity (e.g., students asking “insightful” questions), or were
behaviors that may not be observed often in a classroom, such as asking about the format of
upcoming tests. The item that received the most “don’t know” responses (“The student monitors
how well he or she learns class material””) had one of the lower correlations, as did the item that
did not load on either factor (“The student is enthusiastic about learning.”) This information is
only descriptive, but it can provide suggestions of how to potentially revise and improve items
on the SRSI-TRS.

Limitations and Areas for Future Research

There are some limitations to note when considering the results of the current study.
Firstly, nested data was used for this study; that is, ratings on the SRSI-TRS during the second
data collection phase (that was used for the factor analysis and convergent validity analyses)
were provided by fourteen teachers in different classrooms. The statistical methods used
operated under the assumption that students’ ratings were independent of each other, when in
fact multiple students shared a common rater (i.e., the same teacher.) Students in the same class

may also share experiences or characteristics that would influence the ratings. Furthermore, each
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teacher rated a different number of students (ranging from 4 to 56 students), which can introduce
additional biases into the data. Future research done should use multilevel modeling techniques
to account for the nesting (Braun, Jenkins, & Grigg, 2006). Additionally, the subsample used to
examine interrater reliability was also composed of students in different classrooms, and was
further limited in that different pairs of teacher rated different numbers of students, as was noted.

The external validity of the study is also limited because the sample consisted of only
seventh and eighth graders from one middle school. Also, the measures were adapted to target
SRL behaviors in students’ math class. These factors limit the generalizability of the findings.
Future research should continue to explore the use of SRL teacher ratings across different age
groups, student populations, and content areas.

Another limitation pertains to the measures used. While the focus of this study was the
SRSI-TRS, only student self-report measures were used to examine convergent validity. Both
teacher ratings and student self-reports are aptitude measures; that is, broad, aggregate measures
of SRL. It is important for additional research to be done comparing teacher ratings to other
types of SRL measures, particularly event measures that capture regulatory behaviors as they are
happening in authentic learning situations. A couple of studies have looked at convergence
between teacher ratings and SRL microanalysis, and more work needs to be done to determine
how teacher ratings best fit in a multidimensional assessment of SRL that includes both event
and aptitude measures. In light of recent research showing the importance of event measures in
pinpointing deficits in students’ SRL, it is particularly relevant to understand how teacher ratings
compare to these measures, if teacher ratings are to be used diagnostically for assessment and

intervention. In addition, the STRS student self-report questionnaire was a new measure
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developed for the longitudinal study, and no prior information was available regarding its
reliability and validity.

The findings also point to some potential item-level revisions that may strengthen the
SRSI-TRS. As was noted previously, teachers had an option to rate “don’t know” on the SRSI-
TRS. Although the use of “don’t know” response was very limited across most items, there was
one item that had approximately 10% “don’t know” responses from teachers (“The student
monitors how well he or she learns class material.”). It may be that teachers rated “don’t know”
for behaviors they cannot observe, or they may have limited knowledge about the skills the items
were targeting (e.g., students’ monitoring of learning). Further research can focus on identifying
which SRL behaviors may be more easily observed and rated, as well as how SRL behaviors can
be operationalized in the classroom context in order to adapt the items appropriately. In addition,
the SRSI-TRS may be improved by revising items that included subjective words, such as “The
student asks insightful questions.”

Finally, while the results of this study are informative and provide support for the SRSI-
TRS as a reliable and valid measure, it is important to keep in mind that the current results are
preliminary. Confirmatory factor analysis is needed to provide support for the factor structure
identified in this study. Further, more information is needed on interrater reliability and
convergent validity with other measures and related constructs. Divergent validity analyses,
which were not included in this study, would also further enhance the findings.

Implications for School Psychologists

The results of this study provide support for use of the SRSI-TRS as a valid and reliable

measure of student SRL. As such, it may be an effective screening tool that school psychologists

can incorporate into their assessment repertoire. Researchers and practitioners have recognized
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the importance of assessing factors that influence students’ academic achievement, like SRL and
motivation (Cleary, 2006; DiPerna, Volpe, & Elliot, 2002; Linnenbrink & Pintrich, 2002). In
addition, self-regulation and motivation deficits are a common referral concern at both the
elementary and secondary school levels (Bramlett, Murphy, Johnson, & Wallingsford, 2002;
Cleary, 2009). Thus, including an SRL measure in a psychoeducational testing battery or using it
as a screener for all students would allow school psychologists to identify individuals who need
intervention. School psychologists often rely on teacher ratings to assess various aspects of
student functioning, and teachers are well-positioned to provide information about students’
learning strategies and behaviors. The SRSI-TRS can help school psychologists obtain reliable
and valid information from teachers in an efficient manner.

The findings of this study regarding convergent validity also hold implications for school
psychologists. Similar to prior research, small correlations were found between teacher and
student ratings. While this study cannot determine whether student or teacher ratings are
objectively more accurate, it suggests the importance of considering both sources of information.
Although student self-report measures have been criticized in the literature because they often do
not align well with other more objective measures (e.g., traces, microanalysis), they are still
important because students’ perceptions and judgements directly influence their regulatory
behaviors (McCardle & Hadwin, 2015). Therefore, it is important for school psychologists to
assess both student and teacher perceptions of SRL in order to gain a better understanding of
student functioning and determine areas in need of intervention.

Lastly, one of the key strategies highlighted on the SRSI-TRS is help-seeking. Assessing
middle school students’ use of adaptive help-seeking behaviors is important since students may

be reluctant to seek help because of peer pressures (Ryan, Pintrich, & Midgley, 2001).
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Additionally, advances in technology have made help-seeking more versatile, and also require
that students have skills to successfully navigate electronic or web-based help-seeking
interactions (Mahasneh, Sowan, & Nasser, 2012). Help-seeking is a complex and important
process that is related to academic achievement (Karabenick, 1998), and it is important target for
assessment, instruction, and intervention. The SRSI-TRS can help school psychologists and
educators identify students with skill deficits in this area in order to provide appropriate
intervention.
Conclusion

The current study expanded on prior research by examining various psychometric
properties of the SRSI-TRS. Exploratory factor analysis yielded a two factor model, with twelve
of the thirteen items on the scale included in the solution. The structure found was similar to the
structures of the SRSI-SR and the SRSI-PRS. Internal consistency of the overall scale and
subscales was satisfactory. Results of interrater reliability analyses suggested high agreement
between two raters, and were consistent with prior research on cross-informant agreement
between pairs of teachers. Convergent validity was examined by looking at the correlations
between the SRSI-TRS and two student self-report questions. The small to medium correlations
found indicate that the measures are assessing related constructs. However, students and teacher
ratings revealed low levels of correspondence, even when the measures given were identical. It
appears that differences in student and teacher perspective on students’ use of SRL in the
classroom contribute to the discrepancies between ratings. The results of this study provide
further evidence that scores yielded from the SRSI-TRS are stable and consistent, and valid
inferences can be drawn from them. Overall, these results suggest that the SRSI-TRS may be a

useful tool for assessing student SRL in the classroom context.
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Appendix A: Literature Review

The current study examined the reliability and validity of the SRSI-TRS, a rating scale
designed to measure teacher perceptions of students’ SRL in the classroom context (Callan &
Cleary, 2014). The purpose of the literature review is to provide background information on
relevant constructs, including self-regulated learning (SRL), SRL assessment, and teacher ratings
of student behavior. The discussion of the literature is intended to support the rationale for the
need to develop psychometrically strong teacher rating scales to measure student SRL. The
existing research, particularly studies including the SRSI-TRS, is elaborated in order to highlight
gaps in the literature that are addressed by the current study.
Theoretical Overview of SRL

Historical background. Research on academic SRL emerged in the 1970s and 1980s as
a new approach to explain academic achievement (Andrzejewski, Davis, Bruening, & Poirier,
2016; Zimmerman & Schunk, 2011). SRL theories shifted focus from how students’ learning is
influenced by their innate abilities, environments, and the quality of teaching they receive to
student behaviors and skills (Zimmerman, 1986). Within an SRL framework, students are active
contributors to the learning process, and they have control over the attainment of their goals
(Schunk, 2001; Winne, 2010). Zimmerman (2001) states that, “Neither a mental ability nor an
academic performance skill, self-regulation refers instead to the self-directive process through
which learners transform their mental abilities into task-related academic skills™ (p. 1).

Early research related to SRL focused on metacognitive and cognitive strategy use,
motivational processes, and behavioral control (Zimmerman & Schunk, 2011). For example,
researchers examined how using strategies like elaboration would impact students’ memory

(Pressley, 1982), or how training impulsive children to use self-talk could enhance their self-
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control (Meichenbaum & Goodman, 1971). From studies like these emerged a realization that
implementing strategies successfully required other factors, such as metacognition and
motivation. The different strands of research were eventually integrated into an inclusive
construct of SRL, which encompasses metacognition, strategy use, and motivational processes
(Zimmerman, 2008). Researchers drew from many paradigms, including behaviorism,
constructivism, and social cognitive theory, to form a theoretical understanding of how students
self-regulate their learning (Boekaerts et al., 2000).

There are several theories of SRL that have given rise to different models and
frameworks (e.g., Boekaerts & Niemvirta, 2000; Pintrich, 2000; Winne & Hadwin, 1998;
Zimmerman, 2000). While the theories vary with regard to the specific processes, strategies, or
behaviors that they highlight, they do share several common features and assumptions. All
theories tend to emphasize SRL as involving self-initiated thoughts, feelings, and behaviors that
students use to attain their learning goals (Puustinen & Pulkkinen, 2001). The different theories
also stress the importance of students being aware that they are using processes for the purpose
of improving their academic performance (Zimmerman, 2001). Many of the models characterize
SRL as a three-phase process that includes a preparatory/planning phase, a performance phase,
and a reflection phase (Alexander, Dinsmore, Parkinson, & Winters; 2011; Puustinen &
Pulkkinen, 2001). Lastly, most theories of SRL include a motivational component that explains
why students choose to regulate in certain contexts under certain conditions (Karabenick &
Zusho, 2015; Panadero, 2017; Zimmerman, 2001).

Contemporary research has emphasized other important themes underlying the theoretical
construct of SRL, such as contextual factors, contingencies, and dynamic relations (Ben-Eliyahu

& Bernacki, 2015). Contextual factors refer to how the environment interacts with the learner
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and influences their efforts to self-regulate (Winne, 2010), and is a significant variable affecting
SRL (Panadero, 2017). Contingencies capture the cyclical nature of SRL; a learner’s regulatory
behavior is based on what happened previously or during preceding phases. Dynamic relations
underscores the idea that processes (i.e., goal setting, strategy use, motivation, affect, beliefs)
occurring within an SRL cycle mutually influence each other (Karabenick & Zusho, 2015).

Zimmerman’s social-cognitive model of SRL. The current study is grounded in
Zimmerman’s (2000) social-cognitive model of SRL. Social cognitive theory emphasizes the
framework of triadic reciprocality, in which an individual’s personal factors, their behaviors, and
the environment all interact reciprocally to influence and determine future behavior (Bandura,
1986). SRL occurs when a student exerts control over their personal characteristics, behaviors,
and the environment in order to achieve specific learning goals. The outcomes of the student’s
behavior as well as environmental factors in turn influence the student’s personal characteristics,
thus demonstrating the notion of triadic reciprocality (Schunk & Usher, 2013; Zimmerman,
1989).

An early social-cognitive model of self-regulation incorporated three subprocesses: self-
observation, self-judgement, and self-reaction (Bandura, 1986). Self-observation refers to
students’ deliberate monitoring of their performance and behavior during learning. Self-
judgement occurs when students use their observations to compare their performance against
goals and standards. Students’ self-judgements lead to positive or negative self-reactions that
then influence future behaviors (Bandura, 1991; Schunk & Usher, 2013).

Zimmerman expanded on this early theory of self-regulation by elaborating a model that
includes forethought, performance, and reflection phases. These phases correspond to regulatory

processes that occur before, during, and after task engagement (Schunk & Usher, 2013;
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Zimmerman, 2000). Zimmerman’s model depicts self-regulation as a cyclical process that entails
coordinated attempts by a learner to manage and control personal, environmental, and behavioral
components as they purse goals (Zimmerman, 1998). All three phases of Zimmerman’s model
are important components of the learning process, and can be points of instruction for teachers
seeking to enhance students’ regulatory skills (Dorrenbacher & Perels, 2016). Indeed, many SRL
intervention programs use this model as a framework (Cleary et al., 2017; Perels, Dignath, &
Schmitz, 2009).

The first phase, forethought, includes task analysis processes of goal setting and strategic
planning. Before beginning a task, learners set goals for specific outcomes, and they plan the
strategies they will use to help them achieve those goals. Possessing task analysis skills is not
enough; a learner also needs to be motivated to use them. Self-motivation beliefs, such as self-
efficacy, outcome expectations, intrinsic interest, and goal orientation play an important role in
the forethought phase (Zimmerman, 2002). For example, students with a greater sense of self-
efficacy who perceive themselves to be more capable at a task will set challenging goals and be
firmly committed to achieve those goals (Pajares, 2008).

The performance/volitional control phase includes two main processes, self-control and
self-observation. Self-control processes, including self-instruction, focusing, and applying
strategies, are key processes to keep a learner engaged in the task, while self-observation is the
process of monitoring different aspects of one’s performance while learning (Schunk & Usher,
2013; Zimmerman, 2002). Motivation beliefs are important to the performance/volitional control
phase as well. For example, students with a high level of self-efficacy use more cognitive and
metacognitive strategies while learning and are more likely to persist in the face of difficulty

(Pajares, 2008). Performance control strategies also impact motivation beliefs; for example,
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students’ self-monitoring and perceptions of progress can cause an increase in their self-efficacy
(Schunk & Ertmer, 2000).

The final phase, self-reflection, encompasses two processes, self-judgment and self-
reactions. Self-judgement is the evaluation of one’s performance and subsequent attribution of
the outcomes to perceived causes. Learners use information from self-observations to judge their
performance based on different types of criteria, and then make causal attributions about the
outcomes; specifically, whether the quality of their performance is due to inherent ability or
effort (Cleary & Labuhn, 2013). Self-judgement is linked to self-reactions, such as perceptions of
satisfaction or dissatisfaction and the associated affect. Adaptive or defensive inferences (i.e.;
decisions about how to adapt future learning efforts) also result from students’ self-reactions
(Zimmerman, 2013). Again, motivation beliefs both influence and are influenced by reflection
phase processes. For example, students with low self-efficacy may attribute success to
uncontrollable factors such as luck, and then be unmotivated to continue putting forth effort.
Attribution of success to use of learning strategies will enhance a learner’s motivation and self-
efficacy (Schunk, 2008).

Strategy use in SRL. Within Zimmerman’s model of SRL, a key characteristic of self-
regulated learners is their use of strategies before, during, and after task engagement. Strategies
are processes or operations that facilitate learning and performance (Malmberg, Jarvenoja, &
Jarvela, 2010; Weinstein & Acee, 2013). While there are different frameworks for classifying
strategies, researchers agree that SRL encompasses metacognitive and cognitive strategies as
well as motivation and volitional strategies (Boekaerts & Cascallar, 2006; Wolters & Rosenthal,
2000; Weinstein, Husman, & Dierking, 2000). Cognitive strategies include organization,

elaboration, and rehearsal of information and task-specific tactics such as drawing a picture to
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solve a mathematics problem (Weinstein & Acee, 2013; Dent & Koenka, 2016). Metacognitive
strategies include monitoring comprehension and self-evaluating (Broadbent, 2017; Pintrich,
Smith, Garcia & McKeachie, 1991). Examples of motivational strategies are self-talk and self-
consequences, while volitional strategies include paying attention in the classroom and
refocusing when distracted while working (Boekaerts & Cascallar, 2006, Corno, 2001).

Beyond knowledge of strategies, SRL requires thoughtful application of the strategies at
appropriate times and in relevant contexts. Ineffective self-regulators often do not use strategies
in a proactive manner. Rather, they use them reactively; for example, skipping meals when they
see that they weigh too much instead of initiating a healthy diet (Cleary, in press; Zimmerman,
2001). Weinstein and Acee (2013) differentiated three forms of strategy knowledge. Learners
need to know about a variety of strategies (declarative knowledge), they need to know how to
use those strategies effectively and efficiently (procedural knowledge), and they needs to know
in which contexts and situations particular strategies would be useful (conditional knowledge.)
Strategy knowledge and self-regulation go hand in hand; the knowledge informs strategic
planning and strategy use, while self-monitoring and reflection generate new and updated
knowledge about strategy use and effectiveness (Weintein & Acee, 2013). Thus, a key to
effective strategy use can be captured by Zimmerman’s (2000) quote, “No self-regulatory
strategy will work equally well for all persons, and few if any, strategies will work optimally for
a person on all tasks or occasions” (p. 17).

Callan, Marchant, Finch, & German (2016) conducted a global study with a sample of
475,460 students from 63 countries to examine the relationship between strategy use,
achievement, and demographics (i.e., SES and gender). Data was taken from the Programme for

International Student Assessment (PISA, 2009), an achievement test designed to assess students’
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ability to apply reading, science, and mathematics content to real-life situations. PISA includes
metacognitive and learning strategies indexes, on which students are given scenarios and asked
to rate the quality and usefulness of strategies to reach a certain learning goal. Students’ ratings
are compared to a set of ratings developed by experts. Callan and colleagues found that students’
scores on the learning strategies index, which included memorization, elaboration, and control
strategies, was not strongly associated with achievement. The use of metacognitive strategies
(e.g., checking for understanding, summarization), on the other hand, demonstrated a strong
correlation with achievement across all subject areas (» = .50 for reading, » = .46 for math, and r
= 48 for science; all p <.001). Metacognitive strategy use was also a significant predictor of
achievement after controlling for SES, while learning strategy use was not. The authors caution
that this research does not indicate that learning strategies are not important; rather, because
learning strategies tend to be more task-specific, their utility might not be captured adequately
through PISA, whereas metacognitive strategies that are not as contextually sensitive may relate
better to global achievement. This research does provide strong support that metacognitive
strategies are important for achievement, and underscores the idea that not all strategies are
equally effective in facilitating learning.

Other studies have shown variability in effectiveness of different strategies. Some
researchers have differentiated between deep processing strategies, such as organization of
information, as opposed to surface processing strategies, such as routine memorization. In a
study with 180 undergraduates, Ruban & Reis (2006) found that high achieving students reported
using deep strategies such as condensing and reorganizing notes and using mnemonic devices,
while low achievers reported surface strategies such as creating flashcards, memorizing

information, and reviewing notes. In another study with undergraduate students, Broadbent
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(2017) found that strategies of time management and elaboration were significant predictors of
achievement for online and blended learning college students. Rehearsal, on the other hand, was
predictive of a lower grade. These studies and others point to the key role of strategy use in
promoting academic achievement, but also support the importance of metacognitive and
motivational factors to implement and adapt strategy use effectively.

Help seeking is an important performance phase strategy that is particularly relevant to
classroom contexts (Karabenick, 2011). The SRSI-TRS includes several items pertaining to help-
seeking, such as, “The student asks questions about errors he or she makes on tests or
assignments.” As students enter middle school and high school, the decision to seek help may be
difficult because peer acceptance becomes a more prominent concern (Ryan, Pintrich, &
Midgley, 2001). Advances in technology have also changed how learners engage in help seeking,
because there are many more resources and anonymous sources of help (Karabenick & Berger,
2013). As with other strategies, the way students use help seeking impacts its utility and value
for their learning. For instance, students can have different help seeking goals. Instrumental help
seeking refers to students seeking help in order to develop skills or increase understanding. This
type of help seeking provides long-term benefit, because it decreases the need for future help.
Executive help seeking, on the other hand, is done in order to get answers or assistance to
complete a task quickly. While providing a benefit of lessening students’ work load, this type of
help seeking is maladaptive because it does not reduce the need for continued help (Ryan,
Patrich, & Shim, 2005). The research on help seeking supports the notion that how and when
students apply strategies is an important factor in the effectiveness of their strategy use

(Karabenick & Berger, 2013; Ryan & Pintrich, 1997).
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Furthermore, the strategy of help seeking is unique in that it encapsulates Zimmerman’s
full cyclical model of SRL. Within the help seeking process, students need to determine if there
is a problem and whether they need help, and decide whether to seek help, for what reason, and
whom to ask for help. These decision points pertain to the forethought phase in Zimmerman’s
model. Then, students need to solicit and obtain help, which corresponds to the performance
phase. Finally, after receiving help, students need to evaluate whether their goals were met and
judge how satisfied they are with the help they received, which encompasses the self-reflection
phase (Karabenick & Berger, 2013). According to this model, help seeking is a dynamic and
cyclical process, and can be viewed as a microcosm of SRL.

In a study on help-seeking behaviors of sixth grade students, Ryan and colleagues (2005)
asked teachers to identify students’ help-seeking tendencies as avoidant, appropriate, or
dependents. They found that teachers and student reports of help-avoidance were well-aligned,
suggesting that teachers can accurately observe students’ avoidant behavior with regard to help-
seeking. They also found that students with an avoidant approach to help-seeking were more
likely to have performance goal orientations, while students with appropriate help-seeking
behaviors were more likely to have mastery goal orientations. Similarly, Du and colleagues
(2016) used multilevel analysis techniques to examine the factors that influence eighth graders’
help seeking in the context of math homework using a sample of 796 students from 46 classes.
They found that help-seeking was positively related to mastery orientation at both the class and
individual levels. The authors suggested that teachers can promote students’ help-seeking
behaviors (even in the home context) by placing a greater emphasis on fostering a mastery goal

orientation to learning.
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SRL and Academic Achievement

SRL skills have been shown to improve performance and functioning in a wide range of
fields, including sports, business, music, and health (Zimmerman & Schunk, 2001). Most
importantly, an extensive literature base documents the prominent role that SRL skills play in
academic achievement (Greene, Moos, & Azevedo, 2011; Dent & Koenka, 2016; Zusho, 2017).
SRL has been shown to differentiate between high and low achievers (DiFrancesca, Nietfeld, &
Cao, 2016; Zimmerman & Martinez-Pons, 1990). In addition, SRL skills have been shown to
mediate how individual characteristics and context influence achievement (Dent & Koenka,
2016; Pintrich 2000). Promoting students’ SRL skills can ensure equity in education by
eliminating impact of student characteristics such as socioeconomic status and ethnicity (Peeters
et al., 2016). SRL skills are also important for lifelong learning (Puustinen & Pulkkinen, 2001;
Dignath van Ewijk, 2011; Zimmerman, 2002), which is a major goal of education.

SRL skills are important for students in all grades across different academic subjects
(Dorrenbacher & Perels, 2016; Hofer et al., 1998; Perry et al., 2002; Zusho, 2017), and are
applicable to varied learning contexts, with recent research showing an increased focus on SRL
in computer based learning environments (Broadbent, 2017; Greene et al., 2011). The current
study focuses on a sample of middle school students, and the measures given were
contextualized to the students’ mathematics class. SRL skills are particularly important for
middle school students, who often experience a decline in motivation and academic performance
(Cleary & Chen, 2009; Dembo & Eaton, 2000; Eccles et al., 1993). In middle school settings,
students are expected to take more initiative and responsibility for their learning and balance
numerous demands and expectations from multiple teachers (Bell & Pape, 2014; Rudolph et al.,

2001), thus intensifying the need for strong SRL skills. SRL skills are also particularly important
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for mathematics, which requires students to use knowledge and skills flexibly in order to solve
problems (De Corte, Mason, Depaepe, & Verschaffel, 2011). Research has shown that effective
SRL is linked to higher achievement in mathematics (Bell & Pape, 2014; Montague, 2007,
Ozcan, 2016).

Some early work on SRL and academic achievement was done by Zimmerman and
Martinez-Pons (1986). They developed a structured interview, the Self-Regulated Learning
Interview Schedule (SRLIS) for assessing students’ use of self-regulation during class, while
doing homework, and while studying. The interview asked students to identify the methods and
strategies they use in six typical learning situations, such as studying for final exams, completing
writing assignments outside of class, and taking tests. They interviewed 80 tenth grade students
from a middle class suburban high school, 40 of whom were from a high achieving track and 40
from a low achieving track. Students responses were coded and were given measures for strategy
use, strategy frequency, and strategy consistency. The coding framework encompassed 14
strategies derived from SRL research: goal-setting, environmental structuring, self-
consequences, self-evaluating, organizing and transforming information, seeking and selecting
information, rehearsal and mnemonic strategies, seeking social assistance, and reviewing
textbooks, class notes, and previous tests. The high achieving group reported significantly
greater use of 13 of the 14 strategies as compared to the low achieving group (only self-
evaluation was not significant). The researcher found that 93% of the students could be correctly
classified into their achievement group based on the measure of strategy use. The self-regulation
score was also predictive of students’ standardized achievements scores in math and English.

More recently, Zimmerman and Kitsantas (2014) and Cleary and Kitsantas (2017) used

structural equation modeling to explore the role of SRL behaviors in predicting academic
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performance. Zimmerman and Kitsantas (2014) examined the difference between self-discipline
(SD) and self-regulation (SR) in predicting students’ GPA and standardized achievement test
scores. Both SR and SD were measured using several student self-reports as well as teacher
ratings, which were combined to form composite scores for each construct. Using a sample of
507 high school students, they found that SR was as significant predictor of both achievement
measures, while SD was not. Cleary and Kitsantas (2017) explored the role of SRL behaviors
and self-efficacy beliefs as predictors of mathematics performance within a complex model that
included background variables (prior achievement, socioeconomic status) as well as other
motivation beliefs (task interest, school connectedness). While prior achievement was the
strongest predictor of mathematics grades, both SRL behaviors and self-efficacy emerged as
significant predictors as well. In addition, self-efficacy was a significant mediator between prior
achievement and SRL behavior and between task interest and SRL behaviors. SRL behaviors
were a significant mediator between self-efficacy and mathematics performance and between
SES and mathematics performance. It should be noted that both of these studies included teacher
ratings as measures of SRL and stressed the importance of a multisource approach to SRL
assessment due to limitation of self-reports.

Dent & Koenka (2015) conducted a meta-analysis to explore the relation between SRL
and academic achievement. They looked at two components of SRL: metacognitive processes
and students’ use of cognitive strategies, and how each of these components relates to
achievement. Using a total of 118 studies for the meta-analyses, the authors found that both
metacognitive and cognitive components had small but significant correlations with academic
achievement (» = .20 and » = .11, respectively). The correlation for metacognitive processes (i.e.,

goal setting, planning, self-monitoring, self-control, and self-evaluation) was significantly
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stronger. The authors presented a large number of findings across the different processes and
strategies examined as well as other moderating variables (academic subject, grade, type of
achievement measure, type of academic performance measure). A few notable findings are
relevant to this project. Firstly, the association between metacognitive processes and academic
performance was significantly stronger after the transition to middle school. Also, studies that
used online (i.e., contextualized) measures of metacognition and cognitive strategies had a
stronger correlation with academic achievement than studies that used offline (i.e.,
decontextualized) measures (» = .30 for cognitive and » = .39 for metacognitive for online
measures; » = .10 for cognitive and » = .15 for metacognitive for offline measures). A meta-
analysis is descriptive and does not give causal information, and Dent and Koenka’s study did
not control for other factors and also did not consider the full scope of SRL. However, the results
they present provide a compelling overview of the wide literature base documenting the relation
between cognitive strategy use, metacognition, and academic achievement.

The importance of SRL for academic achievement pushes the question of how to teach
SRL skills to the forefront. SRL is inextricably intertwined with social and contextual factors,
and therefore teachers can create classroom environments that promote SRL (Perry & Rahim,
2011; Schunk, 2001). Perry and colleagues focused on both identifying classroom characteristics
that foster SRL and training teachers to incorporate these factors into their classrooms (Perry et
al., 2002; Perry, Hutchinson, & Thauberger, 2008; Perry & VandeKamp, 2000). They found that
students most often use SRL when they have opportunities to engage in complex activities,
exercise choice over learning processes, control the difficulty level of their tasks, and are
involved in evaluating and reflecting on their learning. Vansteenkiske et al. (2012) found that

students who perceived high levels of autonomy support and clear expectations from their
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teachers used more regulatory strategies. Boekaerts and colleagues found that characteristics
such as clarity and pace of instruction, structure and autonomy, and teacher expectations about
students’ capacity had an effect on the way students self-regulated their learning (Boekaerts &
Cascallar, 2006; Boekaerts, de Kroning, & Vedder, 2006). In addition, teachers can infuse core
SRL processes (e.g., metacognition, reflection) into their classroom practices in order to promote
students’ regulatory behaviors and skills (Moos & Ringdal, 2013).

In addition to studying classroom characteristics that promote or foster SRL, over the past
couple of decades researchers have focused on developing interventions to promote students’
SRL (Dignath & Buttner, 2008; Sitzmann & Ely, 2011). Specific programs that enhance
students’ regulatory skills and academic performance have been developed and applied in a
variety of settings and subjects (Butler et al., 2005; Cleary et al., 2017; Graham & Harris, 2009).
Studies have shown that interventions that combine strategy and motivation training and are
situated within a specific content area the most effective (Boekaerts & Cascallar, 2006; Cleary et
al., 2017). In a meta-analysis, Dignath and Buttner (2008) found that SRL interventions were
effective at improving academic performance for both primary and secondary school students,
with some differences between the types of interventions that were most effective for each
group.

SRL interventions may be particularly beneficial for closing the achievement gap faced
by minority or disadvantaged students (Andrzejewski et al., 2016; Cleary et al., 2017). For
example, Andrzejewski and colleagues (2016) developed an intervention to promote the use of
goal setting, monitoring, and reflection skills for ninth grade students in Earth Science class.
While they found that the intervention had no significant overall effects on students’

achievement, when the data was disaggregated based on race, minority students benefitted
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differentially and exhibited significantly higher achievement than minority students who had not
received the intervention. Similarly, Cleary et al. (2017) used the Self-Regulation Empowerment
Program (SREP; Cleary & Zimmerman, 2004) as an intervention for academically at-risk middle
school students. Students in the intervention group showed a more positive trend in mathematics
achievement scores as compared to a control group, and showed significantly higher SRL
strategy use on microanalytic and structured interview measures at post-test.

Assessment of SRL

The discussion thus far has explored the theoretical basis of SRL, its importance for
academic achievement, and how SRL principles and instruction can be applied within school
settings. However, as noted by Boekaerts and colleagues (2000), “It is evident that a sine qua
non for the development of a sound knowledge base for furthering theory and applications in this
area is the use of reliable and valid measures” (p. 757). Thus, SRL assessment occupies an
integral place in both basic and applied research, and examining the psychometric properties of
SRL measures remains an important focus (Panadero, Klug, & Jarvela, 2016).

The role of assessment for SRL is multifaceted. First and foremost, measurement is used
to inform theory and explore relationships between various components of SRL (Boekaerts et al.,
2000); thus, the measures used by researchers have mirrored their conceptualizations of SRL
(Ben-Eliyahu & Bernacki, 2015). Assessment is also important for identifying areas of deficit in
order to apply interventions, and is used to evaluate the effectiveness of those interventions
(Boekaerts & Corno, 2005; Greene et al., 2011). Teachers likewise need accurate knowledge of
students’ regulatory skills in order to foster and promote SRL in their classrooms (Peeters et al.,

2016). Additionally, sometimes measures themselves can be used an interventions; for example,
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learning diaries are both an SRL measure and an intervention to promote students’ self-
monitoring and strategy use (Panadero et al., 2016).

Historically, much SRL research relied heavily on self-report measures (Dinsmore et al.,
2008, Winne & Perry, 2000). In recent years researchers have begun to shift their attention to
other measures, with a particular focus on fine-grained, contextualized measures that capture the
process of SRL. Winne and Perry (2000) classified SRL measures into two broad categories:
event measures and aptitude measures. Both categories encompass a wide variety of measures,
and many have been shown to predict academic achievement.

Event measures. Event measures are based on the conceptualization of SRL as a
“dynamic series of cognitive, metacognitive, motivational, and behaviors events that students
consciously enact, monitor, and control over the course of a learning task™ (Greene et al., 2011;
p. 313). These types of measures seek to assess fine-grained behaviors or processes as they are
occurring in real time in authentic contexts (Cleary, 2011; Schmitz, Klug, and Schmidt, 2011).
Event measures emphasize the fact that SRL is contextual; that is, the regulatory behavior and
processes used by a learner will be shaped by the context (i.e., task demands, presence of other
people) in which the learning task is occurring (Winne, 2010). Some examples of events
measures are traces, think-aloud protocols, and microanalysis.

Traces (or logfiles) are time-stamped data about tactics and strategies that students use
while learning or studying, such as annotating or highlighting sections of a text. These data are
valuable because they do not rely on students’ perceptions and can be used for examining
calibration between students’ self-reports and what they actually do while learning (Hadwin et
al., 2007). Measuring SRL using trace data is particularly suitable for computer-based learning

environments (Winne, 2010). Another method, think-aloud protocols, involves asking students to
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verbalize their thinking as they are engaged in a learning task. Think-aloud protocols have the
advantage of capturing regulatory processes as they are happening without relying on learners’
memories. In addition, they are open ended so that students can fully express the processes they
use (Greene et al., 2011). Microanalysis, on the other hand, uses structured probes to assess a
variety of processes within the cyclical phases of SRL. Microanalytic protocols typically use an
open ended format to ask learners about strategic processes before, during, and after a task, as
well as metric or quantitative questions about motivation beliefs, affect, and self-evaluation
(Cleary & Callan, 2017).

Data from event measures are important because they give information about what
learners do at specific moments in time and the particular contexts in which the behaviors
happen (Greene & Azevedo, 2010). However, there are disadvantages to these methods. Some of
the methods, such as think-aloud protocols, can be intrusive to learners and influence processing
(Greene & Azevedo, 2010) and may not fully capture the full range of regulatory processes if
students don’t verbalize all of their thoughts (Veenman, 2011). Traces only capture overt
behavior and give no information about the motivation or intent behind them (Veenman, 2011).
Microanalysis and think-aloud protocols are also both forms of self-report, and may thus be
susceptible to biases (Winne, 2010). Another disadvantage of event measures is that many of
them are time intensive and laborious to administer, score, and analyze (Hadwin et al., 2007;
Winne & Perry, 2000; Veenman, 2011). The limitations notwithstanding, event measures can be
particularly helpful for identifying maladaptive SRL beliefs or processes that can be targeted for
intervention (Cleary, 2011; Zimmerman, 2008; DiBendetto & Zimmerman, 2013).

Aptitude measures. Aptitudes represent stable traits that are considered to be relatively

enduring over time and across contexts (Winne & Perry, 2000). Aptitude measures of SRL assess
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the frequency or likelihood with which students use regulatory strategies and behaviors in a
typical situation. Students are often asked to respond to items that depict particular behaviors,
perceptions, or learning events and situations using a Likert type scale. In many cases, these
assessment tools require students to estimate the frequency with which they use specific
processes or strategies or their capability in using them (Winne, 2010). Responses are then
aggregated to give an overall score (McCardle & Hadwin, 2015). While aptitude measures do not
capture the contextualized aspect of SRL as it applies to specific learning tasks, they are useful
for evaluating students’ overall use of SRL (Cleary et al., 2015). Aptitude measures include
structured interviews, self-report questionnaires, and teacher and parent ratings scales. Because
the focus of this study is aptitude measures, they are explored in greater detail below.

Structured interviews. Structured interviews include a script that queries students to
describe their use of SRL based on memories of what their typical behavior would look like in
certain learning situations, such as preparing for a big exam or completing a difficult homework
assignment (Winne & Perry, 2000; Zimmerman & Martinez-Pons, 1986). Like self-report
questionnaires, structured interviews rely on students’ report of their strategy use. Unlike
questionnaires, however, structured interviews follow a free response style to avoid suggesting
certain strategies to students, and they are contextualized because they ask about specific, albeit
fictitious, learning situations (Zimmerman & Martinez-Pons, 1986). Student responses are
typically scored by identifying categories of SRL that students mentioned and assigning
qualitative values based on the coding scheme used (Winne & Perry, 2000). Zimmerman &
Martinez-Pons (1986) developed a structured interview, the SRLIS, to assess students’ use of
SRL, particularly in non-classroom scenarios (e.g., studying at home.) It was shown to be

predictive of students’ achievement and to differentiate between high and low achievers
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(Zimmerman & Martinez-Pons, 1986). Cleary and colleagues (2017) administered a hypothetical
test preparation scenario, which was a variation of one of the SRLIS questions. They found that
students who received an SRL intervention were able to generate a more comprehensive strategic
plan for test preparation than students in a control group.

Self-report questionnaires. Self-report questionnaires are widely used to measure SRL,
and they are helpful for assessing students’ memories and interpretations of their behaviors as
well as their cognitive, metacognitive, or motivational processes that cannot be observed (Patrick
& Middleton, 2002; Zusho, 2017). Questionnaires are easy to design, administer, and score, and
they often boast strong psychometric properties (Winne & Perry, 2000). They are also feasible to
administer to large samples (Callan et al., 2016; Zusho, 2017). Historically, SRL research has
relied heavily on self-report questionnaires (Matthews, Schwean, Campbell, Saklofske, &
Mohamed, 2000). In the Handbook of Self-Regulation (2000), Boekaerts et al. emphasized the
importance of using performance and observational measures because of the limitations of self-
reports. More recently, Dinsmore et al. (2008) found that 59% of studies on SRL between 2003
and 2007 used self-report questionnaires. The limitations of questionnaires are well documented
in the literature, and researchers have shown that students’ reports of their behavior do not
always calibrate with traces or other objective measures (Winne & Jamieson-Noel, 2002).
Further, self-reports are susceptible to response bias and memory distortions (Veenman, 2011;
Winne & Jamieson-Noel, 2002). If students are not primed properly, they may not recall the full
range of strategies they use in different contexts (Karabenick & Zusho, 2015); on the other hand,
retrospective questions and prompts may cause students to report strategies that they didn’t use

due to social desirability effects (Veenman, 2011).
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Ratings scales. Parent and teacher ratings of student SRL represent another form of
aptitude measures. Parent ratings scales assess students’ use of SRL at home while studying and
doing homework across different tasks, information that would be difficult to obtain otherwise
(Cleary et al., 2015). Teacher rating scales provide information about students’ use of SRL in the
classroom (Cleary & Callan, 2014; Zimmerman & Martinez-Pons, 1988). Rating scales share
some advantages with self-report questionnaires; namely, they are easy to design, administer and
score and have strong psychometric properties. Like rating scales, they can also be susceptible to
response biases and subjective interpretation of items (Merrell, 2008).

The use of rating scales to measure SRL is particularly important because most other
measures, both event and aptitude (e.g., questionnaires, think-alouds, microanalysis, diaries) rely
primarily on the student as the source of data. As was noted above, self-report measures have
come under criticism in the literature because they have been shown not to calibrate with other,
more objective measures (Veenman, 2011). McCardle and Hadwin (2015) defend the use of self-
report measures, stating that learners’ perceptions are central to SRL because learners regulate
themselves based on their self-monitoring and self-judgement, whether it is accurate or not.
Using a sample of 263 undergraduate students, they studied alignment across two self-report
measures (a questionnaire and diary), and found that while some students had high overlap
between the qualitative data from the diary and the quantitative scores on the self-report
measure, other students had little overlap. The authors conclude that while self-report measures
are valuable, there is a need for complementary methods as well. Teacher and parent ratings
scales are a good method for corroborating student self-report data gathered from other measures

(Loeber et al., 1989), and are a cost-effective and efficient way to do so.
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Convergence between SRL measures. The literature on SRL measures provides
evidence of the strengths and limitations of each method. Many early studies on SRL used a
single measure (i.e., either aptitude or event), but recent focus has been on a multisource
approach to collect information about motivation, strategy use, cognition, metacognition, and
affective components of SRL (Ben-Eliyahu & Bernacki, 2015, Butler, 2011). SRL is a
multifaceted construct, and as is the case in assessment of many domains, it cannot be fully
captured by one method or measure (Karabenick & Zusho, 2015; Meyer et al., 2001).

Along with increased interest in multisource, multimethod approaches has come a focus
on triangulation across measures (Winne & Perry, 2000; Greene et al., 2011). Butler (2011)
states that different measures may provide “unique, overlapping, or complementary information”
(p. 351.). For example, surveys and think-aloud protocols can complement trace data by giving
more information about student’s interpretation and memories of the events (Winne, 2010). Self-
reports may be inaccurate measures of actual behavior, but they are good for assessing learner’s
knowledge, beliefs, and theories (McCardle & Hadwin, 2015). Likewise, observations are not so
useful for assessing covert processes but are good for measuring actual behavior. Because
different measures yield different perspectives of SRL, it is important to triangulate data in order
to understand how data from different measures represents different aspects of SRL (Winne &
Perry, 2000). The issue of convergence has received some attention in the literature, with
emphasis on comparing event and aptitude measures.

To date, studies on convergence between measures have yielded mixed results (Zusho,
2017). DiBenedetto and Zimmerman (2013) examined the convergence between microanalysis
and the RSSRL, a teacher rating scale. They found that teacher ratings had medium, significant

correlations with students’ responses to microanalytic questions for performance phase
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metacognitive monitoring and self-reflection, but not for strategic planning or task strategies.
Cleary and Callan (2014) found that the SRSI-TRS had medium, significant negative
correlations with two student self-reports measuring maladaptive regulatory behavior.
Zimmerman and Kitsantas (2014) found a significant correlation of .43 between the MLSQ (a
self-report measure) and the RSSRL. Cleary, Callan, Malatesta, and Adams (2015) found
nonsignificant correlations between the MLSQ and microanalytic measures.

In a recent study, Callan and Cleary (2017) examined convergent validity of four
different SRL measures. The authors collected data from two aptitude measures (SRSI-SR and
SRSI-TRS) and two event measures (micronanalysis and traces). The microanalysis was
administered during a mathematics problem solving practice session, and trace data was taken
from the same task. The microanalysis was given for both an easy and a difficult mathematics
problem in order to examine the convergence between measures across task difficulty. The
sample for the study included 100 eighth grade students from an urban school district. The
authors found that the two aptitude measures showed significant, medium correlations (» = .30),
as did the two event measures (» = .43 for easy mathematics problems, » = .35 for difficult
mathematics problems). The correlations between measurement classes were not significant,
regardless of task difficulty. The authors noted that even within measurement class, there is a fair
amount of unshared variance between the different types of measures. Thus, different measures
may be capturing different aspects of students’ SRL.

The studies reviewed emphasize the disparate findings of convergence across methods,
both within and between groups of measurements. Clearly, the level of convergence varies based
on the method, the measures used, and other factors, such as the task or sample. This continues

to be an area of interest in the research, and as understanding of SRL expands and evolves,
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measurement will continue to be used to consider different facets of the construct and how they
relate to or complement each other.
Teacher Ratings of Student SRL

An extensive literature base documents the value of teacher ratings for assessing
students’ academic, social, emotional, and behavioral functioning (Achenbach et al., 1987,
Gerber & Semmel, 1984; Frick et al., 2010; Merrell, 2008). Gerber and Semmel (1984) argued in
support of “teacher-as-tests,” stating that teachers observe thousands of behaviors over the
course of the days and months that they spend with students in the classroom, and therefore have
a rich sample upon which to base their judgements. Data from teachers can also be used to
corroborate information gathered from student self-reports (Achenbach et al., 1987; Loeber et al.,
1989).

With regard to SRL assessment, an additional point in favor of using teacher ratings is
that they are well aligned with school psychology assessment practices. Best practice in school
psychology assessment mandates a multimethod, multisource approach, and teachers are an
important group of informants who can provide information about students’ functioning in the
classroom (Sattler, 2007; Whitcomb & Merrell, 2013). While assessment has always been a
fundamental cornerstone of school psychology practice, as educators and researchers develop
and deepen their understanding of the factors that influence students’ achievement, the need to
expand the scope of assessments to include SRL and other academic enablers becomes more
apparent (Cleary, 2006; DiPerna, Volpe, & Elliot, 2002; Linnenbrink & Pintrich, 2002). Studies
have shown that both teachers and school psychologists perceive assessment of SRL to be
important (Cleary & Zimmerman, 2006; Cleary et al., 2010; Peeters et al., 2016). Despite these

perceptions, however, Cleary and colleagues found that school psychologists do not routinely
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conduct evaluations of students’ SRL and motivation skills, and they report little to no
familiarity with published, available self-report and ratings scales designed to measure SRL and
motivation (Cleary, 2009; Cleary et al., 2010). One compelling reason for their lack of
familiarity is that very few parent and teacher rating scales targeting student SRL skills exist.
Therefore, developing valid and reliable measures that are feasible and acceptable for school
psychology practice may be an important step in promoting SRL assessment in the schools.
School psychologists often rely on teacher ratings to assess various areas of student functioning
(Callan & Cleary, 2017), so teacher ratings of SRL may be a particularly useful tool to add to
their repertoire.

While there is a wide research base exploring the use of teacher ratings across many areas
of student functioning, teacher ratings of SRL have received minimal attention in the literature.
Four main studies that examined teacher ratings of SRL are discussed below. These studies use
the RSSRL (Zimmerman & Martinez-Pons, 1988) and the SRSI-TRS, which is the focus of this
dissertation.

Zimmerman and Martinez-Pons (1988) developed the RSSRL as a method for validating
their strategy model of student SRL. On this measure, teachers rate overt self-regulation
strategies that are observable in the classroom (e.g., seeking information) and outcomes for more
covert strategies (e.g., preparedness for class as an outcome of planning). The items on the
RSSRL were developed based on the 14 previously identified categories of self-regulation
strategies (Zimmerman and Martinez-Pons, 1986). Several items about students’ motivation and
task interest are included on the RSSRL as well. A sample of 80 tenth grade students from a
middle class suburban high school were administered a structured interview (SRLIS;

Zimmerman & Martinez-Pons, 1986), and their teachers rated them using the RSSRL. Results
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found a high canonical correlation (R = .70) between teacher ratings and students’ reports of
SRL. Further, factor analysis of the RSSRL and student Mathematics and English scores
revealed a single underlying construct of student SRL that was separate from achievement. Most
of the 14 SRL strategies measured by the student interview were significantly correlated with the
canonical root of the teacher ratings. (Only self-evaluation, environmental structuring, goal
setting and planning, and reviewing notes were not significantly correlated.) The results of this
study validated the strategy model as a theoretical basis of SRL. Regarding the RSSRL, the
authors concluded that while teacher ratings are a valuable source of information about students’
SRL, they are somewhat limited because teachers cannot necessarily observe all strategies
included. Teacher rating data, therefore, should be corroborated with other forms of assessment,
such as outcome data, observations, and ratings by other informants.

DiBenedetto and Zimmerman (2013) used the RSSRL in a study that aimed to determine
construct and predictive validity of a microanalytic approach to assessing SRL subprocesses. In
this study, the RSSRL was shown to be predictive of students’ achievement on a science task; it
accounted for 26% of the variance in achievement scores, and it also shared significant variance
with the microanalytic measures. (It should be noted that the micronalytic measures did in fact
account for more variance than the RSSRL.) In addition, the RSSRL was significantly correlated
with microanalytic measures for metacognitive monitoring and self-evaluation, but not for
measures of strategy use. The authors used multiple regression analyses to assess the effects of
prior achievement on the SRL outcome measures, and found a linear effect in that higher levels
of achievement predicted greater use of regulatory strategies. However, they did not control for
prior achievement in their prediction models for post-test achievement scores, so the results

should be interpreted with caution.
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Cleary and Callan (2014) developed a different teacher rating scale, SRSI-TRS, which is
the first teacher rating scale to parallel a student self-report questionnaire (SRSI-SR; Cleary,
2006). This measure was created to address the paucity of available teacher rating scales for
SRL, and primarily targets students’ use of help-seeking, self-motivation, and organization
behaviors. The authors initially drew from the SRSI-SR to create a pool of 20 items pertaining to
SRL behaviors that are observable in the classroom. The items were then given to teachers to
evaluate in terms of readability and applicability to the classroom context. Following a feedback
session with the teachers, seven items were removed from the scale because they were related to
covert behaviors or behaviors not done within the school context. The predictive and convergent
validity of the SRSI-TRS was then examined in a study with 87 ninth grade students. Results of
the study indicated that the SRSI-TRS accounted for a medium amount of variance (9.4%) in
students’ mathematics test scores, after controlling for prior achievement and self-reported
motivation beliefs and self-regulation behaviors. The SRSI-TRS also had a positive correlation
with students’ self-reported mathematics task interest, and a negative correlation with students’
self-reported maladaptive regulatory behaviors.

In a more recent study, Callan and Cleary (2017) examined convergent and predictive
validity of four measures of SRL: two aptitude measures (SRSI-TRS, SRSI-SR) and two event
measures (microanalysis, traces). Convergence was examined both between and within
measurement classes. Predictive validity was examined for three achievement outcomes (practice
session math problems, math posttest, and standardized mathematics assessment). A sample of
100 eighth grade students from an urban school district was used for the study. As was noted
previously, the authors found that the two aptitude measures showed significant, medium

correlations (r = .30), as did the two event measures (» = .43 for easy mathematics problems, » =
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.35 for difficult mathematics problems). The correlations between measurement classes were not
significant. Three regression analyses were conducted to predict each of the outcomes using the
four measures. Students’ classroom was controlled in the analyses because of significant
differences in mathematics achievement between classrooms. Results of regression analyses
showed that the SRSI-TRS uniquely accounted for a medium amount of variance in students’
posttest scores and standardized test scores (11% and 12%, respectively). It was not predictive of
students’ performance on the practice session math problems. The micronalytic measures of
metacognitive monitoring were predictive of all three outcomes, while the self-report
questionnaire and behavioral traces did not explain a significant amount of unique variance for
any outcomes. Overall, teacher ratings emerged as the strongest predictor of students’
standardized mathematics scores. This study underscored the value of teacher ratings of SRL as
an important predictor of academic achievement, particularly with regard to global measures of
achievement such as standardized test scores.

These four aforementioned studies support the premise that teacher ratings can provide
important information about student SRL. The utility of the information generated by teacher
ratings, however, is dependent on the psychometric properties of the measures used. Studying the
reliability and validity of teacher ratings is an essential step to developing measures that can
provide accurate and useful information to inform further practice and intervention.

There are several aspects of reliability and validity that are important to consider with
regard to the SRSI-TRS. No research to date has examined the factor structure of this measure.
Callan and Cleary (2017) noted that the high alpha level they found for the SRSI-TRS may
indicate redundancy in the construct measures, so further exploration of construct validity is an

important goal for future research. Another new thread of research is interrater reliability, which
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has been examined for teacher ratings in general but not for teacher ratings of SRL. In their
meta-analysis on cross-informant agreement for child behavioral and emotional problems,
Achenbach et al. (1987) found large correlations between ratings given by pairs of teachers (» =
.64), while other studies have found lower correlations (Nickerson & Nagle, 2001). One factor
influencing the interrater reliability is whether the two teachers work in the same classroom and
therefore observe students in the same situations. This latter point is relevant to SRL, as students’
use of regulatory strategies and behaviors can vary from classroom to classroom (Perry &
Rahim, 2011). Thus, examining interrater reliability for teachers in the same classroom can give
preliminary evidence as to whether a measure will yield stable results across respondents in the
same context.

Another area of interest is convergence of teacher ratings with student reports. In general,
studies that examine the accuracy of teacher ratings of academic performance often use students’
performance on standardized achievement tests as their criterion measure for calculating
correlations (Demaray & Elliot, 1998; Hoge & Butcher, 1984; Hoge & Coladarci, 1989). For
student behavior, there are no standardized criterion measures; therefore, teacher-student
agreement is often used as a benchmark with which to measure accuracy. It is important to
examine cross-informant agreement for the SRSI-TRS and compare the findings to previous
studies as well as the general literature on teacher ratings.

Typically, research on teacher-student agreement for ratings of behavioral or emotional
problems have yielded low rates of agreement. In their meta-analyis, Achenbach and colleagues
(1987) reviewed 17 studies that examined cross-informant agreement between teachers and
children. They found a significant but small mean correlation (» = .20), and similar correlation

have been found in other studies as well (De Los Reyes et al., 2015; Phares et al, 1989). The
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level of agreement between teacher and students ratings appears to vary based on the type of
behaviors being rated. Achenbach et al. (1987) found a significant difference between the mean
correlation for studies examining externalizing behaviors and the mean for internalizing
behaviors (r = .34 and = .16, respectively.) Other studies have similarly found higher
correlations for externalizing behaviors than internalizing behaviors (De Los Reyes et al., 2015).
This is relevant with regard to SRL, since SRL encompasses covert behaviors (e.g., use of
strategies such as help-seeking) as well as more covert processes (e.g., self-monitoring,
motivation).

Disagreement between teacher and student self-report need not suggest a low level of
accuracy on the part of either informant, but may reflect on the complexity of the construct being
measured and may indicate that each measure is providing unique information (De Los Reyes et
al., 2015; Meyer et al., 2001). While different data sources can be viewed as complementary, it
should be underscored that the quality of teacher ratings matters, because teacher use their
judgements of student functioning in order to inform instruction and intervention (Dicke, Ludtke,
Trautwein, Nagy, & Nagy, 2012; Gerber & Semmel, 1984). With regard to SRL, if teachers
cannot reliably assess students’ regulatory skills and behaviors, they cannot effectively foster and
promote SRL in their classrooms (Peeters et al., 2016). Thus, continued focus on the accuracy,
reliability, and validity of teacher ratings is an important goal for research.

Conclusion

The research reviewed thus far provides robust support for the importance of SRL and its
strong relation with academic achievement. In order to promote students’ SRL skills through the
use of effective classroom practices and targeted interventions, those skills must be assessed

accurately and comprehensively. While SRL assessment encompasses a wide range of useful
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methods and measures, teacher ratings are well aligned with school psychology practice, are
cost-effective and efficient to use, and can be linked to intervention strategies. In addition,
teacher ratings have been shown to be a valuable measure of many areas of student functioning
in school and clinical settings. Teacher ratings for SRL have been utilized in several studies, but
additional validity and reliability information is needed to bolster support for their use in
research and practice. The current study seeks address this gap in the literature by
comprehensively examining the reliability and validity of the SRSI-TRS, an existing teacher
rating scale, in order to strengthen the evidence for this measure as a psychometrically-sound and

beneficial method of assessing SRL.
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