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Abstract: 
There have been considerable efforts to describe, examine, and foster the strategies students use while learning. Defined as 
thoughts, behaviors, beliefs, or emotions that facilitate knowledge acquisition, learning strategies play an essential role in 
students’ achievement. This study reports on a random-effects meta-analysis of 158 studies (2,897 effect sizes; N = 71,852 
students) on relationships between learning and study strategies, as measured by ten subscales of an established and prevalent 
instrument, the Learning and Study Strategies Inventory (LASSI; Weinstein et al., 1987, 2004, 2016), and academic outcomes 
measured as GPA/grades, test scores, and persistence. Results indicated that motivation strategies had the highest positive 
correlations with GPA and persistence outcomes. For test scores, test taking strategies, anxiety, and selecting main ideas were 
the strongest positive correlates. Associations between LASSI subscales and outcomes were moderated by age, indicating lower 
correlations among students in postsecondary contexts compared to K-12 settings. Implications for research and practice 
regarding the role of strategic learning are discussed. 
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1 Introduction 

Despite an enduring interest in the science of learning, 
questions remain regarding which kinds of learning 
strategies students should use. An important aspect of the 
learning process involves strategies and attitudes that 
facilitate positive academic performance (Alexander et al., 
1991; Pressley et al., 1989). Since the 1960s, research 
concerning learning strategies has flourished in K-20 
classrooms and beyond (McCombs, 2017). Learning 
strategies can be defined as “any thought, behaviors, 
beliefs, or emotions that facilitate the acquisition, 
understanding, or later transfer of new knowledge and 
skills” (Weinstein et al., 2005, p. 727). They have various 
functions ranging from structuring the processing of 
information, planning of learning tasks, setting and 

monitoring goals, and evaluating the learning process 
(Boekaerts, 1997). Most importantly, students’ 
implementation of learning strategies has been positively 
linked with academic achievement (Alexander et al., 1998) 
across a variety of settings and among diverse student 
populations (Antonelli et al., 2020; McCombs, 2017). 

 Understanding strategic learning in educational 
research and measuring learning strategies requires 
instruments with high validity and reliability. Perhaps one 
of the most prevalent scales measuring strategic learning is 
the Learning and Study Strategies Inventory (LASSI; 
Weinstein et al., 1987). Not only can students use LASSI to 
gauge their own use of learning and study strategies, but 
instructors and administrators can also examine students’ 
LASSI scores to identify additional support and instruction 
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for students placed at-risk. Despite LASSI’s prevalence in 
research and practice over the last three decades, a 
comprehensive review and quantitative synthesis on 
LASSI’s validity has not yet been conducted. Moreover, 
conflicting study results exist—some found strong positive 
associations between LASSI and achievement (Khalil et al., 
2020; Yip, 2013, 2019), whereas others have reported 
nonsignificant or weak correlations (Flowers et al., 2012). 
To reconcile such discrepancies and extend research on 
strategic learning, an exhaustive review is needed. 

Although prior reviews have included studies that use 
LASSI, these syntheses have included constructs broadly 
related to strategic learning or self-regulation and did not 
focus on the instrument itself. For instance, Dent and 
Koenka’s (2016) meta-analysis of associations between 
self-regulated learning and academic achievement in K-12 
settings found a few studies that used LASSI as a measure 
of self-regulated learning. Meta-analyzing the relationships 
among metacognition, intelligence, and academic 
performance, Ohtani and Hisasaka (2018) uncovered that 
metacognition positively predicted academic performance 
when controlling for intelligence. However, while they 
included LASSI measures, the LASSI was categorized as 
an “Other” metacognition measurement and thus not a focal 
part of their synthesis. A meta-analysis by Credé and 
Kuncel (2008) explicitly included LASSI studies when 
examining study habits and skills; however, their synthesis 
only uncovered six studies that examined LASSI and first-
year GPA and 16 studies using general GPA; this small 
number of studies is not representative of the entire set of 
studies on this topic. Other meta-analyses like these rely on 
search strategies designed to capture construct descriptions 
rather than specific instruments. An omission of specific 
search terms using names of self-regulated learning and 
learning strategy measures can lead to incomplete sets of 
studies for meta-analysts and thereby to inaccurate 
conclusions about the literature. In contrast, focusing on 
specific instruments may enhance retrieval of all relevant 
studies and achieve a more robust and representative 
sample of studies. Moreover, this approach can also 
mitigate criticisms of meta-analysis for comparing apples 
to oranges when combining multiple measures of a 
particular construct together. Considering these issues, we 
sought to synthesize the literature on LASSI and associated 
academic outcomes in the current review. 
 

2 Literature Review 
2.1 The Learning and Study Strategies Inventory 

The Learning and Study Strategies Inventory was 
developed in 1987 by the late Claire Ellen Weinstein and 
colleagues. In the first edition, the measure consisted of 77 
questions divided into 10 subscales measuring conceptual 
aspects of the Model of Strategic Learning (MSL): skill, 
will, and self-regulation. In 2004, LASSI was revised to its 
second edition (Weinstein et al., 2002), which included 
three additional items. A high school version of LASSI 
(Weinstein & Palmer, 1990) was also created as well as an 
online version (Weinstein et al., 2006). The most recent 
version, LASSI 3rd Edition (Weinstein et al., 2016), 
consists of 60 questions with 10 subscales. Besides a 
reduction in the survey items, there was a modification of 
the study aids subscale to encompass academic resources 
more broadly. Overall, version changes have been minimal 
over the last three decades (As described later, we 
controlled for the LASSI version in our moderator 
analyses).  

Learning strategies have been assessed by various 
instruments. In addition to LASSI, some of the most 
popular instruments of learning and study strategies include 
but are not limited to the Motivated Strategies Learning 
Questionnaire (MSLQ; Pintrich et al., 1993), Survey of 
Study Habits and Attitudes (SSHA; Brown & Holtzmann, 
1967), and Study Process Questionnaire (SPQ; Biggs, 
1987). In contrast to these other instruments, LASSI was 
designed for empirical and diagnostic purposes and has 
been widely used particularly among low-achieving 
students, delineating specific learning strategies for 
students to address. Because of these student-centered 
aspects, understanding associations between LASSI and 
academic outcomes is particularly critical for researchers 
and practitioners to determine which LASSI subscales are 
most important for student attainment. Although recent 
research has questioned using self-report assessments of 
learning strategies amid the emerging usage of trace data 
and learning analytics, their construct validity still has been 
firmly established (Berger & Karabenick, 2016). 

While there are many other measures of learning 
strategies in the field of educational psychology ranging 
from interviews, teacher judgments, and learning analytics, 
retrospective self-report tools such as the LASSI occupy an 
important position in the assessment of cognitive, 
metacognitive, affective, and self-regulated strategies 
(Vermunt, 2020). Several disadvantages of self-report 
surveys include the difficulty for students to accurately 
capture mental processes (Karabenick et al., 2007), 
especially when asked about how they generally learn 
across a multitude of concrete, domain- and content-
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specific experiences. Validity issues notwithstanding, 
retrospective self-report surveys not only allow researchers 
to gain scientific knowledge about dimensions of students’ 
learning strategies but also provide students opportunities 
to reflect on their strategic processing, identify strengths 
and weaknesses, and potentially improve any areas of 
underpreparedness (Weinstein et al., 1988). Moreover, the 
LASSI follows best practices for retrospective self-report 
tools such as thorough validation studies, high scale 
reliability, and item phrasing reflective of language the 
target population uses (Vermunt, 2020).  

 
2.2 Model of Strategic Learning 

One model that describes how learning strategies 
improve academic achievement and serves as the basis for 
the LASSI is Weinstein’s (1994, 2007) Model of Strategic 
Learning (MSL). The MSL anchors the learner at the center 
of three components of strategic learning within the 
student's control: skill, will, and self-regulation (for a 
historical overview of learning strategies and the MSL, see 
McCombs, 2017). These components are situated within a 
fourth component—academic environment—which 
includes elements of learning that are uncontrollable such 
as the nature of the learning task, available resources, social 
context, and teacher expectations. Although not explicitly 
measured by LASSI, Weinstein and Acee (2018) argued 
that strategic learners require knowledge of the academic 
environment. When students understand expectations of 
school assignments, resources available for students to seek 
help from, and other contextual aspects that may hinder or 
support learning, they can more strategically navigate their 
academic and social environments. 

The MSL highlights both direct and interactional 
effects of these components on successful learning 
(Weinstein & Acee, 2013); thus, while each component 
could impact learning, interactions between these 
components shape strategic learning as well. LASSI was 
designed to capture a student’s awareness and use of 
elements within the three major, controllable components 
(skill, will, self-regulation; McCombs, 2017). Table 1 
presents an overview of the 10 subscales, sample items, and 
their three corresponding aspects of the MSL. 

First, the skill component refers to cognitive elements 
such as actions, strategies, and thought processes that 
facilitate learning. This component encompasses learning 
strategies for identifying important information, 
participating in deep and meaningful learning of new 
information, and preparing to demonstrate newly acquired 
knowledge (Weinstein & Acee, 2013). The process of 

developing bridges between prior and new knowledge is an 
important element within the skill component (information 
processing). According to the MSL, students must not only 
know what to do but also how and when to use specific 
strategies (Weinstein & Acee, 2018). Learners need to be 
proficient and adaptable in three strategies intended to 
transfer information through the memory continuum: active 
rehearsal, elaboration, and organizational strategies 
(Krause & Fong, 2012). Overall, the skill elements involve 
using strategies to complete learning tasks, including 
selecting important information when studying and 
successfully taking tests. 

Next, the will component includes controllable 
elements that inform student behaviors, goals, and 
receptivity to learning. Often categorized within the will 
component are motivation, attitude, and anxiety (e.g., 
Krause & Fong, 2012). First, central to the motivation 
element is the degree to which students take ownership for 
studying, exert effort into learning, and set and reach 
academic goals (Weinstein et al., 2010). Part of these 
motivational processes stem from their self-efficacy--one’s 
confidence in successfully completing a task--which is an 
important element of will (Bandura, 1997). These beliefs, 
such as the confidence in one’s ability to study well (as 
measured by LASSI), can generate motivation that affects 
their activity choice, persistence, and effort, subsequently 
impacting their goal setting and attainment (Schunk, 1995). 
Second, attitude, described as an individual’s mindset and 
general emotional responses (both positive and negative) 
towards learning, is derived from personal interests, values, 
beliefs about task engagement as related to academic 
success (Krause & Fong, 2012). Third, anxiety 
encompasses negative thoughts, beliefs, and emotions that 
can divert students’ attention away from academic tasks and 
toward self-criticism, which in turn sabotage their efforts 
towards learning (Weinstein et al., 2010). All in all, the 
elements within the will component influence the amount 
of effort that students put forth to sustain motivation to 
learn.  

The third controllable component of the MSL is self-
regulation. A strategic learner manages their will and skill 
and makes use of available resources in the learning 
environment via self-regulation (Weinstein et al., 2010). 
The various elements of self-regulation inform how a 
student manages the learning process, which includes 
planning, monitoring, focusing, reflecting, and evaluating 
(Weinstein & Acee, 2013). Self-regulated learning involves 
the awareness of factors that influence learning outcomes, 
reflection on one’s own progress, and control of various 
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learning factors (e.g., Greene, 2017; Panadero, 2017; 
Winne, 2011). For example, a student might use strategies 
to improve time management or concentration and avoid 
procrastination and distractions in their learning 
environment. According to the MSL, strategic learners not 
only apply strategies but also evaluate their learning 
through self-testing and monitoring to check their 
comprehension. In doing so, learners can seek help or use 
study aids to support their learning as needed. Although 
self-regulation is discussed as just one element of the MSL, 
it is also a recurrent metacognitive process that manages the 
other MSL aspects of skill and will.  

 
2.3 Distinguishing Between Learning Strategies and 
Skills 

When situating the Model of Strategic Learning within 
the larger literature of learning strategies, it is important to 
distinguish the terms strategies and skills, which are often 
used interchangeably (e.g., Alexander et al., 1998; Vettori 
et al., 2018), despite important conceptual differences. An 
additional layer of confusion can arise because of the 
MSL’s usage of the “skill” component to describe relevant 
cognitive strategies (Weinstein & Acee, 2013). That being 
said, most scholars agree that these terms are distinct. 
Namely, strategies are characterized by deliberate, 
conscious action to achieve a goal (Afflerbach et al., 2008; 
Alexander et al., 1998, 2018). In a foundational review 
integrating knowledge and strategic processing, Alexander 
and Judy (1988) conceptualized strategies as goal-directed 
procedures students consciously, intentionally, and 
effortfully use to facilitate the regulation, execution, or 
evaluation of a particular task. Unlike skills, which denote 
automatic, unconscious actions, strategies can be monitored 
and revised. As students’ use of strategies become 
routinized, these procedures can rise to the level of 
automaticity and fluidity and thus be deemed as skills 
(Alexander et al., 2018). Given the MSL’s emphasis on 
factors within a student’s control (Weinstein & Acee, 
2018), we found that strategies, as a concept, best aligned 
with the LASSI scales (although we acknowledge the 
difficulty in measuring skillful versus strategic behaviors). 
We, therefore, use the term “strategies” in our explanations, 
but preserve our use of “skill” when referencing the MSL 
component and other study author-provided terminology. 

 
2.4 Domain-Specific and Domain-General Strategic 
Processes 

As procedural knowledge enacted to improve learning 
and problem-solving capabilities, learning and study 

strategies are useful either in a single domain or across 
multiple domains (Dumas, 2018). This distinction has been 
discussed as domain-specific versus domain-general 
(Cushen & Wiley, 2018). The LASSI subscales are 
designed to be domain-general, as they aim to measure 
strategies useful across a variety of domains. For instance, 
the strategy of selecting main ideas can be used in various 
subjects such as history, science, or language arts. 
However, a domain-general strategy such as selecting main 
ideas is not necessarily identical within each domain; for 
example, how a student identifies the main idea within a 
history lesson will differ from how this strategy is 
implemented within a biology course. The notion of 
strategy transfer, or how well strategies are used across 
multiple domains, presents theoretical issues regarding the 
difference between domain-generality and domain-
specificity. Although there is some doubt regarding how 
well students engage in strategy transfer (Dumas, 2020), the 
LASSI’s approach to measuring domain-general strategies 
can be potentially effective when students are able to 
identify the contexts in which certain strategies are useful. 
Similar to other domain-general surveys, LASSI subscales 
are presented as universally applicable and work well when 
knowledge about the contextual conditions informs the best 
strategy selection (Zimmerman, 1995).  

 
2.5 Model of Strategic Learning and Other Theoretical 
Models 

There have been various strategic processing models 
proposed in the literature including the Good Strategy User 
Model (Pressley et al., 1987), the Overlapping Waves 
Model (Siegler, 1996), and the Model of Domain Learning 
(Alexander, 1998) (for a review, see Rogiers et al., 2020). 
Moreover, several models of self-regulated learning exist in 
the literature as well (i.e., Boekaerts & Corno, 2005; 
Efklides, 2011; Hadwin et al., 2011; Pintrich, 2000; Winne 
& Hadwin, 1998; Zimmerman, 2000; for a review of these 
prominent models, see an integrative review by Panadero 
[2017]). Out of all these models, Zimmerman’s (2000) 
model has been argued to be the most aligned with the MSL 
and will be discussed in more detail next (Weinstein & 
Acee, 2013). 

There are several points of conceptual overlap between 
the MSL and Zimmerman’s (2000) model of self-
regulation. Broadly, both models emphasize factors that 
learners “intentionally use or modify to improve their 
learning, such as students’ attitudes, beliefs, goals, and 
strategies related to information processing, comprehension 
monitoring, motivation regulation, goal setting, self-
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observation, and self-reflection” (Weinstein & Acee, 2013, 
p. 200). Both models are situated within a social-cognitive 
perspective that emphasizes reciprocal interactions among 
personal, environmental, and behavioral factors. However, 
the MSL suggests the environment to be the academic 
environment and personal and behavioral factors to be 
students’ motivational beliefs and learning strategies. 
Zimmerman's model is based on the cyclical process of self-
regulation and the various processes and strategies learners 
use to manage their motivation, cognition, and behavior 
(Zimmerman & Schunk, 2011). Similarly, the MSL is an 
emergent model of strategic learning, so that successful 
learning stems from the interaction of skill, will, and self-
regulation elements within a learning environment 
(McCombs, 2017).  

Both models emphasize using cognitive learning 
strategies as an important aspect of both strategic and self-
regulated learning. For example, the focus of MSL’s skill 
component is cognitive learning strategies. Likewise, 
Zimmerman's model of self-regulation addresses students' 
use of cognitive strategies through three cyclical phases of 
self-regulation–forethought, performance, and self-
reflection; each phase maps onto aspects of the MSL 
(Weinstein & Acee, 2013). First, the forethought phase 
overlaps with students’ creating strategic plans, according 
to the MSL, which incorporates their knowledge of learning 
strategies and how to best apply them across contexts. 
Second, the performance phase of self-regulated learning 
may involve students’ actual use of strategies such as 
information processing or selecting main ideas from the 
skill component of the MSL. Third, the self-evaluation 
phase from Zimmerman’s model is at the core of MSL’s 
self-regulation component, which manages the learning 
process upon reflecting on what strategies are working or 
not, and in turn, modifying the student’s current strategic 
plan. In sum, while there are some distinctions between the 
MSL and Zimmerman’s conceptualizations, the 
considerable overlap allows for findings from synthesizing 
LASSI studies to inform the larger literature on self-
regulated learning. 

 
2.6 LASSI and Academic Outcomes 

While we discussed some theoretical support for 
strategies measured by LASSI, there is mixed evidence 
regarding LASSI’s predictive validity with students’ 
grades, GPA, test scores, and persistence. Some studies 
have shown strong positive associations among LASSI 
subscales and academic achievement. For instance, Prus et 
al. (1995) found that LASSI subscales of concentration and 

self-testing were salient predictors for first-year retention. 
Additionally, the LASSI motivation subscale was a 
significant predictor of first-year college student GPA when 
controlling for student background variables (Bergey et al., 
2017). Among Chinese high school students, Yip (2013) 
observed how test-taking strategies were particularly 
predictive of students’ academic performance when 
controlling for the other nine LASSI subscales. On the other 
hand, the anxiety subscale was not significantly associated 
with academic performance. This small sampling of studies 
is reflective of the conflicting results in the literature—
some supporting the predictive validity of specific LASSI 
subscales and others casting doubt on it. Considering these 
discrepant findings, a meta-analysis is necessary to 
determine the overall associations with academic 
achievement using the entire corpus of LASSI studies.  

Moreover, there have been various academic outcomes 
used in LASSI studies. The MSL acknowledges that the 
academic environment partially comprises the requirements 
of the current learning activity, assignment, or test. Thus, 
the type of outcome would be a salient factor as it relates to 
associations with LASSI subscales. Across multiple 
studies, LASSI has been correlated with GPA/course 
grades, test scores, and student persistence at both the 
course and institutional levels. As these outcomes represent 
distinct but related academic outcomes, we opted to treat 
each outcome separately; in other words, we meta-analyzed 
studies examining LASSI subscales with (1) GPA/grades, 
(2) test scores, or (3) persistence outcomes, separately. 

 
2.7 Potential Moderators 

There are a number of moderators we hypothesized to 
be relevant to the relationship between LASSI subscales 
and academic achievement, particularly as it relates to the 
MSL. First, we describe study characteristics followed by a 
discussion of sample variables that may moderate the 
relationship between LASSI and academic outcomes. 
Lastly, we discuss aspects of LASSI variables and the 
academic outcomes as potentially moderating variables. 
 
2.7.1 Study Characteristics 

The primary study characteristics of interest were 
publication status and year of publication. Due to the file-
drawer problem and the tendency for published studies to 
present larger effect sizes, we wanted to test if the 
magnitude of studies’ correlations differed by publication 
status (published versus unpublished; Polanin et al., 2016). 
Additionally, given LASSI’s thirty-year history, we were 
curious to see if the instrument’s validity changed over 
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time. Although we do not have a guiding hypothesis 
regarding these temporal changes, moderation by year may 
indicate shifts in LASSI’s validity. 

 
2.7.2 Sample Characteristics 

A variety of sample characteristics may also be 
potential moderators. Knowing that the MSL underscores 
the role of individual differences (Weinstein & Acee, 
2018), we examined a number of student characteristics. 
Specifically, we were interested in the moderating role of 
students’ age, educational level, gender, country of origin, 
and minoritized student status. Regarding students’ age, 
cognitive development is known to change in adulthood and 
is expected to influence older students’ academic 
performance (Granott, 1998; Justice & Dornan, 2001). For 
instance, older college students tended to use deeper-level, 
comprehension-focused strategies; in comparison, younger 
students’ strategies were more surface-level (Richardson, 
1994, 1995). Particularly among college-aged students, 
prior academic and real-world work experiences may 
influence the metacognitive knowledge and cognitive 
strategies (Graham & Donaldson, 1999). Given that LASSI 
was originally intended for college-aged students, age may 
be an important moderator to consider because of age-
related differences on the kinds of strategies students may 
use. Similarly, students’ learning contexts associated with 
their educational level (K-12 versus postsecondary) may 
also be an important moderator. Perhaps the types of 
academic tasks and the more unstructured nature of 
postsecondary instruction may require a heavier reliance on 
learning strategies. 

Another sample characteristic to consider as a 
moderator is student gender. Studies have shown that 
women reported using learning and study strategies more 
frequently than men (e.g., Richardson, 1993; Ruffing et al., 
2015). However, there are mixed findings regarding the role 
of gender when using learning strategies to predict 
academic performance. For instance, Rosander and 
Bäckström (2012), while controlling for general cognitive 
ability, found that learning strategies explained incremental 
variance in the academic performance of women compared 
to men. However, Ruffing et al. (2015) uncovered no 
gender differences in the predictive role of learning 
strategies for academic achievement. These conflicting 
results warrant further exploration of gender’s moderating 
effect. 

Students’ country of origin and minoritized ethnic 
status may also be fruitful to examine. By virtue of LASSI’s 
worldwide prevalence, the instrument’s validity has been 

tested with samples from various countries. Although there 
is little theoretical direction to guide our predictions by 
country of origin, assessing differences between the U.S. 
and international settings may illuminate salient cultural 
differences in learning approaches (Purdie & Hattie, 1996; 
Purdie et al., 1996). Similarly, in diverse contexts such as 
the U.S., moderation by students’ minoritized ethnic status 
may be important to examine when assessing LASSI’s 
predictive validity.  
 
2.7.3 LASSI and Academic Outcome Characteristics 

The main characteristic of the LASSI we were 
interested in was its version. Although substantive aspects 
of the instrument did not vary among versions, there were a 
few modifications made between the first and second 
edition of the scale. Assessing moderation by these scale 
versions may highlight any substantive impacts of the type 
of scale used. Also, it is unclear whether LASSI 
differentially predicts domain-specific outcomes (e.g., math 
or literacy) versus general or unspecified outcomes such as 
cumulative GPA which may represent a variety of domains 
(Abulela & Bart, 2020). Considering that LASSI was 
designed to be domain-general (Acee & Weinstein, 2018), 
we hypothesized that domain-general or unspecified 
outcomes would be more highly correlated than domain-
specific outcomes (see Dumas, 2020). 
 
2.8 Prior Reviews 

There are several prior reviews that overlap to some 
degree with the current meta-analysis; however, our meta-
analysis is distinct in a number of ways. Many reviews have 
synthesized the literature on a broad array of psychological 
or psychosocial correlates to academic achievement (Fong 
et al., 2017; Richardson et al., 2012; Robbins et al., 2004). 
These reviews do not isolate associations between LASSI 
subscales, specifically, and academic outcomes, but rather 
categorize LASSI subscales into broader academic or study 
strategies among other psychosocial factors. Other reviews 
have explicitly examined self-regulated learning (i.e., Dent 
& Koenka, 2016) but they lack a focus on a specific 
instrument such as LASSI and neglect a large amount of 
LASSI studies due to the use of general keywords within 
search strategies. In contrast, our review leverages 
instrument-specific search terms to uncover a greater 
number of included studies. Focusing on study skills and 
habits specifically, Credé and Kuncel (2008) intentionally 
included LASSI articles but were only able to meta-analyze 
approximately 20 articles; the current meta-analysis 
contains a substantially larger number of studies. Another 
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relevant review synthesized associations between 
GPA/grades and learning strategies as measured by the 
MSLQ (Credé & Phillips, 2011), but we focused on a 
different measure of learning strategies with an expanded 
set of academic outcomes including test scores and 
academic persistence.  
 

3 Present Study 
Despite LASSI’s prevalence in thousands of 

institutions worldwide, the present study is the first 
comprehensive synthesis that exclusively examines 
associations between LASSI subscales and three kinds of 
academic outcomes: GPA/grades, test scores, and student 
persistence. Whereas other reviews include aspects of 
LASSI or a fraction of the existing studies that used the 
instrument, we provide an exhaustive systematic review on 
the topic. Moreover, we investigate moderators using study, 
sample, LASSI, and outcome characteristics to explore 
under which circumstances the magnitude of these 
correlations may vary. Following recommended meta-
analytic practice guidelines (Pigott & Polanin, 2020), this 
review will contribute to a collective understanding of how 
domain-general learning strategies (measured by a 
retrospective instrument) relate to students’ academic 
achievement, yielding direct benefits to educators and 
researchers when implementing learning strategy training 
and research. Under the assumption that the way students 
learn is malleable, it is critical to understand such processes, 
so that educators can intervene and thereby improve student 
attainment. 
 

4 Method 
4.1 Literature Search and Inclusion Criteria 

Studies were collected from multiple sources using 
search strategies designed to uncover all published and 
unpublished research. First, ERIC, PsycINFO, and 
Proquest Dissertation and Theses were searched using 
keywords “Learning and Study Strategies Inventory” and 
“LASSI” anywhere in the document to ensure that any 
study using LASSI would be retrieved. Second, as LASSI 
is often examined by educational psychologists, we 
contacted the following organizations for unpublished 
studies: American Educational Research Association 
(Division C: Learning and Instruction, Studying and Self-
Regulated Learning SIG; Motivation in Education SIG), 
European Association for Research on Learning and 
Instruction (EARLI), and American Psychological 
Association (Educational Psychology). In addition, because 
LASSI is used widely in postsecondary education and the 

fields of developmental education and learning assistance, 
we also solicited studies from the National Association of 
Developmental Education, College Reading and Learning 
Association, and the Open Forum for Learning Assistance 
Professionals. 

Third, we conducted backward citation (or ancestry) 
searching through the reference lists of all included studies. 
We also performed forward citation (or descendancy) 
searching using Social Science Citation Index and Google 
Scholar. In theory, any study using the instrument would 
cite the instrument or the manual; therefore, we searched 
for studies that cited the LASSI instrument itself or the 
manuals, along with the following seminal articles on 
LASSI: Alexander et al. (1998); Bråten & Olaussen (1998); 
Olaussen & Bråten (1998); Olejnik & Nist (1992); Olivarez 
& Tallent-Runnells (1994). 

Fourth, LASSI is often used by many institutional 
researchers who may not publish in academic journals. 
Thus, we contacted the publisher of LASSI to disseminate 
a request for studies to approximately 800 former and 
present LASSI-subscribing institutions. Fifth, we also 
hand-searched the LASSI in Action, an online user-driven 
newsletter by the publishing company, which provides 
professionals a forum to present their experiences using 
LASSI. We checked all articles from the inaugural July 
2003 issue to the Fall 2017 issue. 

 Once potentially relevant studies were identified, titles 
and abstracts were evaluated using the following inclusion 
criteria: (1) use of LASSI, (2) an achievement outcome 
(GPA, grade, achievement test, persistence), and (3) an 
effect size measure. There was no restriction on language 
of publication; we included studies written in any language. 
 
4.2 Data Extraction 

Next, a total of six coders, grouped in pairs, collected 
full-text documents of potentially relevant studies and 
screened them for eligibility. For each included document, 
pairs of coders independently extracted information. 
Disagreements were documented to calculate coder 
reliability and discussed by the coders to reach consensus. 
Agreement between coders was 92.4% for all the articles 
coded across all items before discrepancies were resolved. 

Coders extracted details pertaining to a range of study 
characteristics (Table 2). First, we coded aspects of the 
research report in terms of type of document (dissertation, 
article, etc.) and whether or not it had been published. Next, 
to extract information around research design 
characteristics, coders recorded the type of institution and 
country. Next, we coded for the educational level as K-12 
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(primary and secondary) and postsecondary. Likewise, we 
coded the country where the study was conducted and 
consolidated these codes to either U.S. and international. 
For sample characteristics, coders recorded the percentages 
of women (% female) and racial minorities in a sample. 
Given the complexity of race and ethnicity reporting, such 
as differences in categories as well as the large varieties 
represented across studies, we re-coded for racial minority 
percentage and defined it as the percentage of students of 
color in the sample. 

Next, coders collected descriptions of both LASSI and 
outcome variables.  For the LASSI instrument, coders 
collected descriptions of LASSI such as the number of 
subscales, items, reliability, and LASSI version used. 
Regarding the LASSI version, because there were few 
studies that used the LASSI-High School version and the 
online LASSI, we coded these as either the first or second 
version given their alignment with these scales. When 
coding for outcome type, we used three categories: 
GPA/grades, test, and persistence. GPA/grades consisted of 
semester or cumulative grade point averages or end-of-
course grades for specific classes. Test outcomes ranged 
from standardized tests required for admissions (i.e., SAT) 
or credentialing (e.g., nursing license examination) to 
content-based exams linked to students’ coursework. For 
persistence outcomes, variables operationalized as course 
completion or re-enrollment in the prior semester 
(retention) were coded. Lastly, coders extracted the domain 
of the outcome measure (math, science, general) which was 
later re-coded to report if the outcome measure was domain-
general or -specific. 

Finally, coders extracted sample sizes and effect sizes 
for LASSI and outcome correlations. When data necessary 
to derive an effect size were missing, we sent inquiries to 
study authors if their study was published within the last 
five years. This occurred for 29 studies, from which 14 
authors responded with data (48.3%). Eight authors could 
not locate their data and the remaining seven did not 
respond. 
 
4.3 Data Analysis: Effect Size Calculation and Data 
Integration 

To combine findings meaningfully from a varied set of 
studies, effect sizes were computed as a Pearson’s r. If a 
correlation was unavailable, we used means, standard 
deviations, and t-statistic conversion formulae to derive 
correlation effect sizes (e.g., comparing low and high 
achievers on LASSI scores; Cooper et al., 2009). Due to 
inherent measurement error in instruments (in our case, 

LASSI subscales), we also calculated unattenuated 
correlation effect sizes from the raw correlations reported 
or derived from studies. Using the reliability coefficient of 
each LASSI subscale, we converted observed or attenuated 
correlations to adjusted, unattenuated correlations 
(Borenstein et al., 2021). We then conducted a second set 
of overall meta-analyses using the adjusted effect sizes. 
Lastly, effect sizes were corrected by applying a Fisher’s z 
transformation and converted back to r after analyses were 
conducted for interpretative purposes. 
 

4.3.1 Calculating average effect sizes. Before 
conducting any statistical integration, we examined the 
distribution of sample sizes and effect sizes to determine 
whether any studies contained statistical outliers. Grubb’s 
(1950) test was applied to identify outliers, whose values 
were Winsorized by setting them at the value of their 
nearest neighbor. After identifying and deriving effect size 
estimates, we first divided our data by the three outcomes 
of interest: GPA/grades, test scores, and persistence. Then, 
average effect sizes were aggregated together using an 
intercept-only random-effects meta-regression model. A 
weighting procedure was used to calculate average effect 
sizes across independent samples. Each effect size was first 
multiplied by the inverse of its variance; then, the sum of 
these products was divided by the sum of their inverses. 
This procedure gives more weight to samples of larger size, 
which is generally preferred (Borenstein et al., 2021), since 
larger samples give more precise population estimates. In 
addition, we present 95% confidence intervals for weighted 
average effect sizes; if the interval did not contain zero, the 
null hypothesis was rejected. All analyses were conducted 
using the R package metafor (Viechtbauer, 2010). 
 
4.3.2 Identifying Independent Hypothesis Tests 

Due to the dependent nature of our data resulting from 
multiple academic outcomes used in a single study, we used 
a multivariate model and a sandwich estimator 
(Pustejovsky, 2021). We fitted multivariate models to 
account for the multiple correlated effect sizes. Assuming a 
correlation of .80 between outcome measures, we employed 
robust variance estimation (RVE; Hedges et al., 2010; 
Tanner-Smith & Tipton, 2014), which protected against 
threats of misspecification especially for standard errors 
and hypothesis testing. RVE uses observed variation in 
effect sizes to estimate standard errors rather than assuming 
variance and standard errors. We also used t-tests small-
sample adjustments for hypothesis testing (Tipton, 2015).  
4.3.3 Moderator Analysis and Publication Bias 
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Effect sizes may vary even if they estimate the same 
underlying population value. If effect sizes significantly 
vary from each other and produce heterogeneity in the 
distributions of effects, moderators can be assessed to 
explain such variation systematically. To measure 
heterogeneity, we calculated Qw statistics, a within-class 
goodness-of-fit statistic, and σ2, a measure of the variance 
of the random intercepts, i.e., the variance of the true 
effects. We calculated σ2 at both the effect size and study 
levels. To explore any detected heterogeneity, meta-
regression was employed to assess the influence of all the 
moderators together in a single random-effects model.  

For each LASSI subscale, we created a model of all the 
specified moderators in one meta-regression model. This 
approach allows us to control for potentially confounding 
factors that may arise by simply assessing each moderator 
in its own meta-regression model. Once again, a 
multivariate model was selected, and RVE was applied. A 
weighted least squares approach was used to estimate the 
regression coefficients using weights based on a random 
effects model to approximate inverse variance. We also 
adjusted for small-sample t-tests to determine if there was a 
relationship between focal variables and effect sizes in the 
population; we also used adjusted F-tests to assess model 
fit (Tipton & Pustejovsky, 2015). As there was not ample 
variation or power among studies with test scores and 
persistence outcomes, we only conducted meta-regression 
moderator tests for studies with GPA/grades as outcomes. 

To assess bias in meta-analyses, researchers have used 
a variety of methods, each with their own limitations. One 
of the most common techniques is inspection of a funnel 
plot, a graphical display of effect sizes by standard error. 
Despite their ubiquity, funnel plots are also often subjective 
and difficult to interpret as researchers must visually 
determine asymmetry. Another technique is selection 
modeling, sensitivity tests that use a weight-function to 
estimate the effects of different degrees of possible 
publication bias (Vevea & Hedges, 1995). Both of these 
techniques also do not model effect size dependency well. 
Given the nested nature of our meta-analytic dataset, we 
conducted a series of modified Egger’s regression tests 
(Egger et al., 1997) using sampling variance as a moderator 
and modeling effect sizes clustered within studies, 
collapsing all three academic outcomes together. 
  

5 Results 
Electronic database searches resulted in an initial pool 

of 2,471 studies. We added 280 studies from ancestry 
searching, 14 studies from listservs and the LASSI 

publisher, and 34 studies from descendancy searches for a 
total of 2,782 potential studies. After screening titles and 
abstracts, the research team retrieved full-text documents of 
730 documents potentially eligible for inclusion. Further 
reviewing these reports, we determined our final pool of 
158 studies that met inclusion criteria. See Figure 1 for a 
PRISMA diagram. The majority of the excluded studies did 
not use LASSI or present viable effect sizes. 

Table 3 presents descriptive information about the 
included studies, which spanned publication years 1988 to 
2018. From the 158 studies, there were 2,897 effect sizes 
based on a combined sample of 71,852 unique students. A 
slight majority of the included studies were from grey 
literature sources, consisting mostly of doctoral 
dissertations. Studies were mainly sampled from 
postsecondary institutions and within the U.S. But it is 
noteworthy that over one-third of the studies originated 
from samples outside the U.S. (see supplementary files for 
a global distribution map). Studies were mostly written in 
English, but some were written in Spanish, German, Italian, 
or Mandarin; these non-English studies were translated by 
our multilingual author team. All effect size data and study 
characteristics are provided in the supplementary material. 
 
5.1 Overall and Moderator Results for LASSI and 
Academic Outcomes 

We conducted 30 separate meta-analyses, one for each 
of the 10 LASSI subscales for three outcomes each 
(GPA/grades, test scores, persistence). For each subscale, 
we present overall analyses (presented in Tables 4a-c) as 
well as discuss any significant moderators (Table 5). We 
also conducted one additional meta-analysis for studies 
using LASSI as a total score. For all analyses, all average 
weighted correlations (r [attenuated] and ru [unattenuated]) 
were significant (see 95% confidence intervals) unless 
otherwise noted. Across all analyses, there was also a 
significant degree of heterogeneity (Q-statistic), indicating 
substantial variation among effect sizes and suggesting the 
potential role of moderating variables in explaining how 
correlations may vary. Note that due to the relatively fewer 
number of studies that had test or persistence outcomes, we 
did not conduct any moderator analyses for these studies 
due to underpowered analyses. Thus, we present only 
moderator analyses for studies with GPA/grades outcomes.  
 
5.1.1 Anxiety 

For the relationship between anxiety and GPA/grades, 
the weighted average correlation was r = .152. The 
unattenuated correlation was estimated to be ru = .168. For 
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test scores, the average attenuated correlation was r = .167, 
and the average unattenuated correlation was ru = .185. 
Both correlations were lower for persistence outcomes, r = 
.091 and ru = .105. For GPA/grades outcomes, moderator 
analyses revealed that studies with postsecondary samples 
had lower correlations between anxiety and academic 
outcomes compared to K-12 samples (ß = -.18, p < .05). 
Additionally, older studies had slightly larger associations 
between anxiety and GPA/grades (ß = -.01, p < .05).  
 
5.1.2 Attitude 

For correlations between attitude and GPA/grades, the 
weighted averages were r =.189 and ru = .227. Average 
weighted correlations were notably smaller for attitude and 
test score outcomes: r = .055 and ru = .066. The attitude-
persistence correlations were r = .102 and ru = .129. 
Moderator results also indicated moderation by educational 
level, indicating that, correlations between attitude and 
GPA/grades outcomes were lower for postsecondary 
samples compared to K-12 samples (ß = -.36, p < .05).  
 
5.1.3 Concentration 

The average weighted correlations for concentration 
and GPA/grades were r = .207 and ru = .229. For test score 
outcomes, the concentration average correlations were 
lower r = .08 and ru = .088. For persistence, the average 
correlations were r = .109 and ru = .129. Moderator tests for 
GPA/grades also showed a negative moderating effect of 
educational level (ß = -.29, p < .05). There was also a slight 
moderating effect of age, suggesting as age increases so 
does the magnitude of the concentration-GPA/grades 
association (ß = .02, p < .05). 
 
5.1.4 Information Processing 

For information processing and GPA/grades, the 
weighted average effect was r =.134 (attenuated). The 
unattenuated correlation was ru = .149. Compared to these 
associations, correlations between information processing 
and the other outcomes were substantively smaller: test 
score outcomes (r = .063; ru = .068) and persistence 
outcomes (r = .042; ru = .047). Like the relations between 
concentration and GPA/grades, there was evidence of 
positive moderation of age (ß = .02, p < .05), suggesting as 
students’ age increased, the correlation between 
information processing and GPA/grades was larger.  

 
 
 

5.1.5 Motivation 

Correlations between the motivation subscale and 
GPA/grades and persistence outcomes were the largest 
among all LASSI subscales. For GPA/grades, the weighted 
average correlation was r =.317, and the unattenuated 
average correlation was ru = .361. For persistence 
outcomes, the weighted average correlation was r =.15, and 
the unattenuated average correlation was ru = .169. For test 
score outcomes, average correlations were not as robust, r 
= .093 and ru = .107. Similar to prior moderating effects, 
there was negative moderation by educational level, 
favoring K-12 contexts (ß = -.26, p < .05). The motivation-
GPA/grades association was significantly moderated by 
domain independence (ß = -.16, p < .05), indicating that 
studies using domain-specific GPA/grades outcomes had 
smaller correlations compared to studies that use general 
academic outcomes such as overall GPA across subjects. 
Interestingly, a reversed publication bias was found with 
unpublished articles reporting larger correlations than 
published articles (ß = .16, p < .05). 
 
5.1.6 Selecting Main Ideas 

Weighted average correlations for selecting main ideas 
and test score outcomes were some of the largest compared 
to most subscales, with r = .156 and ru = .178. For 
persistence outcomes, attenuated correlations with selecting 
main ideas were not significantly different from zero (r = 
.039), but unattenuated correlations were significant yet 
small (ru = .043). For GPA/grades, correlations with 
selecting main ideas were equivalent to that of test score 
outcomes (r = .155; ru = .178). The only evidence of 
moderation concerned educational level, in which studies 
with postsecondary contexts tended to have smaller 
correlations than K-12 contexts (ß = -.27, p < .05).  
 
5.1.7 Self-Testing 

Average weighted correlation between self-testing and 
GPA/grades was r = .146 and ru = .168. Like most average 
correlations with LASSI subscales, test score outcomes and 
persistence outcomes were notably smaller. For test score 
outcomes, weighted correlations with self-testing were not 
significant (r = .015; ru = .021). However, for persistence 
outcomes, weighted correlations were significant and 
modestly sized: r = .08 and ru =.110. There was no evidence 
of significant moderating effects. 
 
5.1.8 Study Aids 

Associations among study aids and all outcomes were 
the smallest compared to the other nine subscales across 
outcomes. For GPA/grades, the study aids subscale was 
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correlated at r = .114 and ru = .14. For test score outcomes, 
average correlations were not significantly different from 
zero (r = -.038 and ru = -.047). For persistence outcomes, 
the attenuated average correlation was also not significant 
(r = .065), but the unattenuated average correlation was 
significant (ru = .085). Similar to correlations between self-
testing and GPA/grades, there was no evidence of any 
moderation. 
 
5.1.9 Test Taking 

Unsurprisingly, average weighted correlations 
between test taking strategies and test score outcomes were 
the highest compared to the other nine subscales, r = .192 
and ru = .217. Test-taking was also positively correlated 
overall with GPA/grades, r = .23 and ru = .26. They were 
much more modestly correlated with persistence outcomes, 
r = .061 and ru = .068. There also was no evidence of any 
moderation. 

 
5.1.10 Time Management 

Meta-analytic correlations between time management 
and GPA/grades were r = .204 and ru = .23. Time 
management was not significantly correlated with test score 
outcomes (r = -.018 and ru = -.018). For persistence, 
weighted average correlations were r = .076 (attenuated) 
and ru = .081 (unattenuated). Also, moderator tests 
identified that associations between time management and 
academic outcomes were larger for unpublished studies (ß 
= .11, p < .01). 
 
5.1.11 Total LASSI Score 

Although the use of a total LASSI score is 
unconventional, there were 15 distinct samples and 26 
effect sizes measuring associations with total LASSI scores 
and all three academic outcomes together. The weighted 
average correlation was r = .254. We did not calculate an 
unattenuated correlation due to unavailable reliability 
measures for the total LASSI. 
 
5.2 Publication Bias 

To assess publication bias, we conducted Egger’s 
regression tests with results presented in Table 6. None of 
the tests indicated significant moderation by sampling 
variance of the studies, which suggests a lack of funnel plot 
asymmetry and selective outcome reporting. When 
comparing published studies versus unpublished studies in 
the overall moderator tests, we found some evidence that 
weighted average correlations for GPA/grades with time 

management and with motivation were lower in published 
studies. 
 

6 Discussion 
In the current study, we synthesized the extant 

literature on LASSI and its influence on GPA/grades, test 
scores, and persistence. From 158 studies, over 30 meta-
analyses based on nearly 3,000 correlations yielded 
important findings regarding domain-general learning 
strategies and their predictive validity. Overall, LASSI 
subscales and the total LASSI score were significantly and 
positively associated with most students’ academic 
outcomes. Correlations among the 10 LASSI subscales and 
academic outcomes varied quite substantively in their 
magnitude. For instance, overall, the motivation subscale 
was the strongest correlate to most academic outcomes, 
whereas study aids strategy was one of the weakest. 
Moreover, there was ample heterogeneity that indicated the 
possible moderating role of study characteristics to explain 
variability among effect sizes. Most consistently, we found 
that effect sizes were smaller for postsecondary contexts 
compared to K-12 settings. In addition, effect sizes were 
generally reduced when outcomes consisted of test scores 
or persistence rather than GPA and grades. We also found 
some support for other moderating variables that we discuss 
in subsequent sections. 

When interpreting the magnitudes of the meta-analytic 
correlations, we wish to not rely on normative effect size 
benchmarks that are arbitrarily used without consideration 
of the topic and context. Instead, it is important to keep in 
mind prior meta-analytic results related to the current topic 
to guide such interpretations. For instance, Robbins et al. 
(2004) found that academic-related strategies were 
correlated with GPA (r = .129) and persistence (r = .298). 
Interestingly, our meta-analysis found the opposite pattern: 
that learning strategies were more strongly associated with 
GPA than persistence. Nonetheless, the magnitudes of our 
meta-analytic correlations were comparable to those found 
by Robbins et al.’s meta-analytic work. In addition, 
Richardson et al. (2012) synthesized correlations with GPA 
and various self-regulatory learning strategies such as 
concentration (r = .16), elaboration (r = .18), time/study 
management (r = .22), and metacognition (r = .18). Once 
again, our meta-analytic correlations mirrored some of 
these findings. However, both prior meta-analyses used 
roughly a dozen samples for each of their meta-analytic 
correlations, whereas we used a much larger pool of 
samples. In a meta-analysis exclusively focused on self-
regulated learning, Dent and Koenka (2016) uncovered that 
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among K-12 students, cognitive strategies (r = .10) and 
metacognitive strategies (r = .20) were positively related to 
academic achievement. In comparison, our meta-analytic 
findings reflected similar levels of magnitude. Whereas 
other reviews may cluster learning strategies together given 
the nature of specific instruments, our contribution of meta-
analyzing LASSI variables separately highlighted the 
specific cognitive, metacognitive, and motivation strategies 
associated with academic outcomes.  

Regarding implications for theory, our review 
uncovers the extent to which learning strategies are 
associated with student achievement—in other words, an 
empirical evaluation of the Model of Strategic Learning and 
its components. The model consists of interactive 
components which explain strategic learning and determine 
student learning; results from our meta-analysis 
demonstrate the validity of many of these components 
particularly when predicting a range of students’ academic 
outcomes with a retrospective, domain-general instrument. 

With regards to student GPA/grades, our results 
showed that students’ motivation strategies, test taking 
strategies, time management, concentration, and attitude 
were the most highly correlated LASSI subscales (rus = 
.227-.361). These strategies are associated with three 
different controllable components of the MSL—skill (test 
taking strategies), will (motivation, attitude), and self-
regulation (concentration, time management), which 
suggests that all three aspects of strategic learning can be 
positively related to students’ academic achievement as 
measured by their GPA/grades. These results are consistent 
with the claim that a system of direct (cognitive) and 
indirect strategies (affective, social, metacognitive) work 
together and support each other to influence academic 
performance (McCombs, 2017; Oxford, 1996). Because 
attaining high course grades across and beyond a semester 
require a complex set of strategies, it is unsurprising how 
strategies that help students regulate their affective and 
goal-related perceptions, their time and attention, and test-
taking approaches are positively linked with how well 
students do in their coursework for a longer period 
(compared to a single test, for example).  

For test score outcomes, other LASSI subscales 
emerged as positive correlates. Namely, test taking 
strategies, anxiety, and selecting main ideas had the highest 
correlations compared to the remaining seven subscales (rus 
= .185-.217). Interestingly, our pattern of findings for these 
three subscales and test score outcomes is well-aligned with 
other factor analytic studies that have examined LASSI’s 
higher-order factor structure. Although the MSL originally 

categorized subscales according to skill, will, and self-
regulation (Table 1), other researchers have conducted 
factor analytic studies and found that test-taking strategies, 
anxiety, and selecting main ideas clustered together into 
one factor (Cano, 2006; Olaussen & Braten, 1998; Olivarez 
& Tallent-Runnels, 1994). As Olivarez and Tallent-Runnels 
(1994) labeled this factor as ANXIETY-ROUSING, we 
also observed that all three of subscales captured anxiety-
inducing processes associated with test-taking and the 
content students are tested on, which is mainly acquired 
from selecting main ideas when studying. Challenging 
Weinstein’s (1994) initial categorization of strategies, our 
findings for test score outcomes may shape how learning 
strategies can be grouped together into higher-order 
clusters, perhaps informing how strategies should be taught 
as related units of content. 

When examining links between LASSI subscales and 
persistence outcomes, it was not surprising that correlations 
were smaller on average compared to GPA/grades and test 
score outcomes. This pattern of results supports the initial 
development of LASSI and how its original intention was 
to help students cultivate learning strategies that directly 
influence their achievement in their courses and not 
necessarily their persistence in their courses or institutions. 
Although self-regulated learning may enhance persistence 
at both the course- and institution-level (Fong et al., 2017), 
this link was not originally posited by Weinstein and her 
colleagues but could instead be an indirect relationship with 
academic achievement as a mediating variable. 
Additionally, the motivation and attitude subscales were 
still modestly correlated with persistence outcomes, which 
underscores the power of students’ motivations, interests, 
values and their regulation for the effortful tasks of not only 
performing well in terms of grades but also persisting in 
school (Wolters, 2003). This finding was aligned with 
research on how motivational beliefs can buffer against 
undergraduates’ dropout intentions (Schnettler et al., 2020) 
and the importance of effort regulation on students’ 
academic outcomes (Boyraz et al., 2016; Muenks et al., 
2017; Pintrich & DeGroot, 1990). In Fong et al. (2017)’s 
meta-analysis on U.S. community college students, their 
motivation level was also the strongest correlate to 
students’ persistence compared to other psychosocial 
factors. They underscored the need to conceptualize 
persistence as a series of smaller persistence-related 
decisions such as choosing to study, exerting effort on an 
assignment, and completing a course, which culminates to 
broader goals of retention and degree attainment (King, 
2003).  
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To determine which learning strategies measured by 
LASSI are most highly associated with academic outcomes, 
the solution like in many situations is “it depends.” Across 
all academic outcomes, the motivation subscale was one of 
the highest correlates overall, underscoring the importance 
of students’ effort put into work and how well students 
regulate their goals. Our finding aligns well with work on 
motivation regulation strategies, or strategies used to 
initiate, sustain, and enhance motivation (Wolters, 1998, 
2003), which have been shown to increase task persistence, 
improve affective well-being, and reduce academic 
procrastination (Grunschel et al., 2016). However, 
compared to test-taking strategies, motivation was not as 
highly correlated with test score outcomes; in fact, test-
taking strategies had relatively moderate associations with 
both test score outcomes and GPA/grades. Therefore, 
teaching strategies to prepare for exams and providing 
directions for how to navigate a test is likely to benefit 
student learning. 

On the other hand, we also found that some subscales 
were not as highly correlated with academic outcomes, 
namely, information processing, self-testing, and study 
aids. This finding was rather surprising given the 
foundational work on cognitive strategies that formed the 
basis of the MSL. Learning new information and 
metacognitively monitoring the knowledge acquisition 
process were hallmark strategies for learning strategy 
researchers, yet these were only modestly correlated with 
academic outcomes in our synthesis. One interpretation of 
these modest relations between domain-general strategies 
and performance is the lack of contextualization of the 
LASSI subscales, which focus on students’ retrospective 
self-reports of domain-general strategies. These small 
correlations for these subscales may suggest students’ low 
degree of strategy transfer as different domains may require 
specialized strategies to learn more effectively. Measures 
that capture domain-specific strategies concurrent with 
learning tasks may increase their predictive validity with 
academic outcomes (Bråten et al., 2020), along with 
triangulation from using different types of measures. In 
addition, perhaps other more contemporary cognitive study 
strategies such as interleaving, spaced learning, and 
desirable difficulties need to be incorporated into how these 
subscales are conceived. Coincidentally, LASSI developers 
have recently modified the study aid scale (the weakest 
correlate with academic outcomes) and renamed it using 
academic resources, which reflects more accurately 
students’ use of learning centers, writing centers, or tutors 
when seeking assistance with a course or assignment 

(Weinstein et al., 2016). Future research should test 
whether this new subscale is more highly correlated with 
academic outcomes than its predecessor. 
 
6.1 Moderator Results 

One of the most consistent moderating effects across 
over half the LASSI subscale associations with GPA/grades 
was educational level. Most LASSI subscales were more 
highly correlated with GPA/grades when students were in 
K-12 classes versus postsecondary contexts. This finding is 
a bit surprising given that Weinstein and her colleagues 
(1987) primarily designed LASSI to assess college 
students’ learning strategies. Perhaps this finding 
underscores the importance of learning strategies for 
students in earlier grade levels as well. Explicit instruction 
of learning strategies often occurs in postsecondary settings 
in the form of first-year orientations, student success 
courses, study strategy workshops, or supplemental 
instruction (e.g., Hodges et al., 2019). However, because 
learning strategies may be more influential for younger 
students, teaching learning strategies in secondary 
education may be a worthwhile endeavor. We would like to 
note that there is a specific LASSI version designed for high 
school students, but most of the time, the original LASSI 
was used among K-12 students. It should also be noted that 
this moderator was treated dichotomously (K-12 vs. 
postsecondary), but we also included an age variable in the 
meta-regression that was continuous. For the concentration 
and information processing subscales, correlations with 
GPA/grades increased as students’ age increased. These 
were small effects, but they evince a possible trend in the 
opposite direction. Given that most studies were based on 
postsecondary samples, perhaps within the postsecondary 
studies, correlations were stronger for study samples with a 
higher mean age. Regarding other sample characteristics, 
there was no evidence of significant moderation by country 
of origin, sample percentage of women, or sample 
percentage of Students of Color. This is encouraging to 
reveal some evidence that points to LASSI’s relative 
invariance in their associations with academic outcomes 
with regards to cultural, gender, or racial groups, given the 
widespread usage of the instrument.  

Another moderating effect to note was a slight 
moderation effect of publication year for anxiety and 
GPA/grades, indicating that newer studies reporting lower 
correlations. LASSI’s anxiety-coping strategies may not be 
as impactful for newer generations with increasing stress 
levels (American Psychological Association, 2018). 
Additionally, the motivation-GPA/grades association was 
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moderated by domain independence, indicating that for 
domain-specific outcomes, correlations were smaller. This 
was expected given that the LASSI was designed to be 
domain independent (or domain-general), and motivation 
variables tend to be more influential when they are domain-
specific to the task (Eccles & Wigfield, 2020). We also 
indicated when moderators were significant at p < .10 level 
and encourage future research to explore these moderating 
effects more closely. 
 
6.2 Publication Bias 

We found some evidence of bias for stronger 
associations for unpublished studies on average for 
correlations between GPA/grades and both motivation and 
time management. One thing to note is that motivation and 
time management compared to other subscales were more 
often used as standalone measures in published studies 
(Chevalier et al., 2017; De Feyter et al., 2012; Grobler et 
al., 2014; Lens et al., 2005). Perhaps when studies use 
individual subscales rather than the entire LASSI, 
correlations may be attenuated because answering items 
from other subscales allow students to assess more 
accurately their motivation and time management in 
relation to other subscales. Although comparing 
unpublished and published studies is just one piece of 
evidence, results from a more precise estimation of 
publication bias via Egger regression tests indicated a lack 
of funnel plot asymmetry. We recommend future 
methodology research to examine publication bias tests 
such as selection models (Vevea & Woods, 2005) that 
account for dependent, correlational effect sizes. 
 
6.3 Implications for Educational Practice 

To summarize our main findings, total LASSI score 
and LASSI subscales were positively and significantly 
associated with most student academic outcomes. In regard 
to student GPA/grades, our study found that students’ 
motivation strategies, test taking strategies, time 
management, concentration, and attitude were the most 
highly correlated LASSI subscales. For test score 
outcomes, test taking strategies, anxiety, and selecting main 
ideas had the highest correlations. Overall, the motivation 
subscale was the strongest correlate to most academic 
outcomes, while study aids strategy was the weakest. 
Additionally, effect sizes decreased on average when the 
outcome consisted of persistence compared to GPA/grades 
and test scores. On the other hand, LASSI subscales of 
information processing, self-testing, and study aids were 
not strong correlates of academic outcomes with the 

weakest being study aids. Furthermore, education level or 
grade level (postsecondary vs. K-12) was found to 
moderate the relationship between LASSI subscales and 
GPA/grades. Specifically, LASSI subscales were more 
highly correlated with GPA/grades for K-12 students 
compared to postsecondary students. Our study converges 
with prior literature suggesting possible strategies for 
educational practice, but at the same time calls for further 
research to discern discrepancies among study findings. 

Broadly, the aggregated evidence from our study can 
guide practitioners to focus on developing the most potent 
learning strategies for students to use (de Boer et al., 2018). 
Findings are particularly salient for the field of 
developmental education, which seeks to optimize learning 
supports for postsecondary students who may lack requisite 
academic skills and require holistic support (McCombs, 
2017). Regarding practice, by affirming significant yet 
modest associations between learning strategies and 
academic achievement, we offer practitioners synthesized 
evidence to tailor programs, orientations, and courses that 
focus on enhancing the most potent learning strategies (e.g., 
Donker et al., 2014). Given the wide range of learning 
strategies to focus on, our synthesis provides useful 
direction to guide practitioners and students to cultivate the 
most influential strategies for student achievement.  

Specifically, the most highly correlated learning 
strategies with students’ academic outcomes should be 
prioritized when fostering learning strategies. First, 
teaching students how to initiate and regulate their 
motivation and attitude towards learning can be influential 
for their course performance and persistence (e.g., Fong et 
al., 2017; Lazowski & Hulleman, 2015). Increasing the 
subjective task value and instilling the power of student 
effort are potential ways to enhance the affective 
dimensions of strategic learning and decisions to persist 
through challenges (Linnenbrink-Garcia et al., 2015). 
Cultivating students’ interest might be a useful approach to 
curbing students’ boredom and increasing their 
concentration to better focus on tasks (Pekrun et al., 2010), 
which may translate to enhanced academic performance 
and persistence.  

Second, instructors’ explicit explanations of the 
content and structure of examinations may encourage 
students to approach exam preparation and test-taking more 
strategically, which was linked with increased test 
performance and overall GPA/grades. As taking tests can 
often trigger students’ anxiety (i.e., test anxiety), in addition 
to other anxiety-reducing techniques, psychological 
interventions in which students write about their concerns 
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before pressure-filled exam situations seem promising to 
improve exam performance (Ramirez & Beilock, 2011). 
Supporting students to learn how to best select main ideas 
can improve reading comprehension and ability, which 
most likely influences test performance as well (Kirby et 
al., 2008). 

Third, as moderation tests suggested that as grade-level 
increased from K-12 to postsecondary settings, the 
correlations between learning strategies and academic 
outcomes tended to decrease; it follows that cultivating 
these strategies earlier on before college could maximize 
the potency of strategic learning. Moreover, if learning 
strategies are established within students before attending 
college, the academic demands and relatively independent 
nature of learning associated with postsecondary education 
can be addressed by enhanced self-regulated, affective, and 
cognitive strategies (e.g., Wolters & Brady, 2020).  
 
6.4 Implications for Research Syntheses 
 One unique approach to our meta-analysis was to 
focus on a specific instrument. Whereas the majority of 
meta-analyses focus on constructs rather than instruments, 
especially when developing search strategies, there is a high 
probability that a portion of potentially included studies 
may be inadvertently excluded. Yielding five to ten times 
the number of included studies, the search and information 
retrieval results in the present synthesis provided a stark 
comparison in relation to other syntheses on learning 
strategies, self-regulated learning, or psychosocial factors. 
In sum, using an instrument-specific search produced a 
much larger pool of included studies, which in turn 
improved the level of systematicity and comprehensiveness 
in the current meta-analysis. We recommend for future 
meta-analysts particularly in the field of educational 
psychology, which is rife with multiple instruments 
measuring the same constructs, to consider including scale-
specific search terms to enhance the completeness of 
syntheses.  
 
6.5 Limitations and Future Directions 

First, it should be noted that our meta-analytic data 
were correlational, and although theory would suggest that 
learning strategies would predict academic outcomes, 
directionality cannot be directly inferred from our study. 
Relying on correlational data and conducting exploratory 
analyses of moderators should not be inferred as causal 
(Cooper, 1998). Moreover, results from moderator tests 
should be treated as exploratory, guiding the investigations 
of future primary studies. In addition, there were several 

important variables that could not be investigated as 
moderators due to inconsistent and incomplete reporting in 
the included studies, such as a student's academic major or 
prior academic achievement.  

Second, additional future studies may wish to analyze 
intercorrelations between LASSI subscales and outcomes 
via meta-analytic structural equation modeling (metaSEM) 
for two purposes. The higher-order factor structure of 
LASSI (i.e., how subscales are clustered as skill, will, and 
self-regulation or another configuration) could be explored 
through meta-analytic confirmatory factor analysis. In 
applied settings, understanding the latent factor structure of 
these strategies can inform how learning strategies are 
taught. Determining how the 10 subscales cluster together, 
these categories can form the basis of units for a course 
designed to train students in self-regulated learning or 
support students in need of academic assistance (Hodges et 
al., 2019). Also, the ten LASSI subscales could be entered 
into a regression model to assess joint predictive relations 
between LASSI and academic outcomes. In addition, a path 
analytic model could be constructed to assess potential 
mediating relationships among LASSI subscales to predict 
students’ educational outcomes. 

Third, although our synthesis captured studies 
originating from over 20 different countries, we also 
recognized a lack of LASSI research in other global 
regions. For instance, no included studies were included in 
Russia and other Asian countries such as Indonesia and 
Thailand. Besides South Africa and Egypt, no other 
countries were sampled in Africa; moreover, no countries 
in Central America were represented. Among European 
nations, more research could be conducted in Italy, Ireland, 
France, and Sweden. While LASSI has already had a global 
reach, more future work is needed to continue LASSI’s 
great adventure (McCombs, 2017). 
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Table 1 
 
LASSI Subscales and Sample Items (Weinstein et al., 1987, 2002, 2016) 
 

Component 
of MSL 

LASSI 
subscale 

Description Sample Items 

Skill Information 
Processing 

The ability to organize new 
information into 
meaningful pieces when 
learning new content and 
skills. 

I try to find relationships between what I am 
learning and what I already know. 

To help me remember new principles we are 
learning in class, I practice applying them. 

Selecting Main 
Ideas 

The ability to identify the 
salient points from other 
information that may be 
unimportant.  

When studying, I seem to get lost in the details and 
miss the important information. 

I have difficulty identifying the important points in 
my reading. 

Test Taking 
Strategies 

The use of strategies to 
prepare for and to complete 
various kinds of 
examinations 

I have difficulty adapting my studying to different 
types of subjects. 

I review my answers during essay tests to make sure 
I have made and supported my main points. 

Will Anxiety The degree of worry about 
coursework and outcomes. 

I feel very panicky when I take an important test. 

When I am studying, worrying about doing poorly 
in a course interferes with my concentration. 

Attitude A student’s interests, goals, 
and opinions about school. 

I only study the subjects I like. 

I have a positive attitude about attending my classes. 

Motivation The effort a student puts 
into their school work and 
the goal setting necessary to 
achieve academic success. 

When work is difficult I either give up or study only 
the easy parts. 

I set goals for the grades I want to get in my classes. 

Self-
Regulation 

Concentration Strategies for maintaining 
attention and engagement in 
academic tasks. 

If I get distracted during class, I am able to refocus 
my attention. 

My mind wanders a lot when I study. 

Self-Testing Strategies for rehearsal, 
comprehension, and 
knowledge building.    

I try to think of possible test questions when studying 
my class material. 

I stop periodically while reading and mentally go 
over or review what was said. 

 Time 
Management 

The use of strategies to 
manage time on academic 
tasks. 

I set aside more time to study the subjects that are 
difficult for me. 

I find it hard to stick to a study schedule. 

 Study Aids The use or creation of tools 
that support and increase 
meaningful learning and 
knowledge retention. 

When they are available, I go to study or review 
sessions. 

I use special study helps, such as italics and headings, 
that are in my textbooks. 
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Table 2 
 
Description of Information Retrieved from Studies 
 

 
 

Code Categories Description 

Research report Journal article, dissertation/thesis, conference paper, report 

Year Publication year 

Research setting 

Setting 

Country 

 

K-12, postsecondary 

U.S., international 

Sample 

Age 

% Female 

% Racially Minoritized 

 

Years (mean) 

Percentage of female students 

Percentage of racially minoritized students 

LASSI variable 

LASSI Subscale 

Instrument Version 

 

Description of LASSI subscale and scale reliability 

Version number (1, 2, High School, Online) 

Outcome 

GPA/Grade 

Test Scores 

Persistence 

Domain 

 

Grade point average or course grade 

Standardized or unstandardized exam; course-based test 

Persisted in one course or to the following term 

Domain-specific, domain-general 

Effect size 

Sample size 

Correlation 

Sample size 
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Table 3 
 
Characteristics of Included Studies 
 
 k % 

Publication type   

Peer-reviewed journal article 79 49.7% 

Doctoral dissertation 67 42.1% 

Master’s thesis 2 1.3% 

Report 3 1.9% 

Conference paper 7 4.4% 

Book chapter 1 0.6% 

Publication year   

1980s 3 1.9% 

1990s 43 27% 

2000s 49 30.8% 

2010 - 2018 64 40.3% 

Region   

U.S. 101 63.5% 

Non-U.S. 57 35.9% 

Not reported 1 0.6% 

Grade   

K-12 22 13.8% 

Postsecondary 137 86.2% 

 
Note. Reports that included multiple studies were counted as separate studies.   
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Table 4a 
 
Average Weighted Correlations Between LASSI Subscales and Grades/GPA 
 
LASSI Variable No. ES k r ru SE 95% CI Qw σ12 σ22 

Anxiety 161 126 .152 .168 .014 .12, .18 3822.85 .11 .07 

Attitude 162 129 .189 .227 .017 .13, .19 1264.02 .17 .04 

Concentration 160 127 .207 .229 .016 .18, .24 3507.99 .12 .10 

Information Processing 164 131 .134 .149 .013 .11, .15 916.43 .10 .06 

Motivation 166 133 .317 .361 .019 .28, .35 5583.09 .17 .09 

Selecting Main Ideas 163 130 .155 .178 .014 .13, .18 2456.09 .12 .07 

Self-Testing 160 127 .146 .168 .014 .12, .17 1206.93 .09 .09 

Study Aids 159 126 .114 .140 .012 .09, .14 780.58 .09 .05 

Test Taking 162 129 .230 .260 .017 .20, .26 3758.65 .15 .07 

Time Management 161 128 .204 .230 .018 .17, .24 3546.99 .10 .16 

Note. No. ES = number of effect sizes; k = number of studies; r = attenuated correlation (reported); ru = unattenuated correlation 
(estimation); σ12 = variance at study level; σ22 = variance at ES level. If 95% confidence intervals do not contain zero, correlations 
were significant. All Q statistics were significant.  
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Table 4b 
 
Average Weighted Correlations Between LASSI Subscales and Testing Outcomes 
 
LASSI Variable No. ES k r ru SE 95% CI Qw σ12 σ22 

Anxiety 107 53 .167 .185 .029 .11, .22 945.05 .16 .09 

Attitude 102 49 .055 .066 .027 .001, .11 697.56 .14 .08 

Concentration 105 51 .080 .088 .024 .03, .13 589.44 .12 .07 

Information Processing 105 51 .063 .068 .025 .01, .11 827.68 .13 .08 

Motivation 107 53 .093 .107 .028 .04, .15 925.52 .15 .10 

Selecting Main Ideas 105 51 .156 .178 .027 .10, .21 1163.21 .15 .07 

Self-Testing 103 50 .015 .021 .023 -.03, .06 560.90 .14 .09 

Study Aids 101 48 -.038 -.047 .026 -.09, .01 460.40 .14 .06 

Test Taking 105 50 .192 .217 .029 .13, .25 1315.89 .15 .11 

Time Management 106 52 -.018 -.018 .022 -.06, .03 708.44 .09 .10 

Note. No. ES = number of effect sizes; k = number of studies; r = attenuated correlation (reported); ru = unattenuated correlation 
(estimation); σ12 = variance at study level; σ22 = variance at ES level. If 95% confidence intervals do not contain zero, correlations 
were significant. All Q statistics were significant.  
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Table 4c 
 
Average Weighted Correlations Between LASSI Subscales and Persistence Outcomes 
 
LASSI Variable No. Es k r ru SE 95% CI Qw σ12 σ22 

Anxiety 23 15 .091 .105 .057 -.03, .21 206.92 .20 .07 

Attitude 25 16 .102 .129 .052 -.01, .21 224.35 .18 .08 

Concentration 24 16 .109 .121 .032 .04, .18 141.19 .01 .11 

Information Processing 22 14 .042 .047 .020 .001, .08 32.55 .001 .05 

Motivation 26 17 .150 .169 .38 .07, .23 144.62 .12 .06 

Selecting Main Ideas 22 14 .039 .043a .019 -.001, .08 35.43 .02 .04 

Self-Testing 23 15 .080 .093 .022 .03, .13 54.69 .001 .06 

Study Aids 23 15 .065 .083a .037 -.01, .14 107.38 .001 .14 

Test Taking 22 14 .061 .068 .016 .02, .10 40.93 .001 .05 

Time Management 23 15 .076 .081 .021 .02, .12 95.39 .001 .07 

Note. No. ES = number of effect sizes; k = number of studies; r = attenuated correlation (reported); ru = unattenuated correlation 
(estimation); σ12 = variance at study level; σ22 = variance at ES level. If 95% confidence intervals do not contain zero, correlations 
were significant. All Q statistics were significant. aAlthough r was not significant, the ru in this case was significant. 
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Table 5 
 
Meta-Regression Results 

 
 
 
Moderator 

ANX ATT CON INP MOT SMI SFT STA TST TMT 

ß SE ß SE ß SE ß SE ß SE ß SE ß SE ß SE ß SE ß SE 

Publication                      

Published .05 .05 .09 .05 .08† .04 .07† .04 .16* .06 .03 .04 .09† .04 .03 .03 .06 .05 .11** .04 

Year -.01* .00 .00 .00 -.01 .00 -.00 .00 -.01 .01 -.01 .00 -.00 .00 -.00 .00 -.01 .01 -.00 .00 

Context                     

Postsecondary -.18* .05 -.36* .10 -.29* .10 -.24 .14 -.26* .08 -.27* .08 -.36 .19 -.18 .10 -.38 .21 -.30† .12 

Country                     

U.S. .15† .08 .04 .07 .07 .07 .02 .06 .08 .11 .12† .06 .08 .08 .03 .08 .11 .08 .09 .08 

Sample                     

%Female -.08 .18 -.01 .19 .13 .21 .15 .20 .11 .24 .08 .15 -.03 .18 -.21 .16 .16 .18 -.11 .18 

%Minority -.17† .08 .04 .07 -.05 .09 -.03 .08 -.13† .14 -.07 .08 -.08 .09 -.00 .08 -.12 .10 -.13 .10 

Age .00 .00 .02† .01 .02* .01 .02* .01 .02 .01 .01† .00 .02† .01 .01 .00 .01 .00 .01 .01 

Domain independent .08 .05 .04 .05 -.14 .05 -.05 .10 -.16* .04 .01 .06 -.14 .08 -.05 .03 .05 .03 -.06 .04 

LASSI version .07 .05 -.03 .08 .02 .07 .04 .07 .07 .11 .04 .05 .06 .07 .03 .06 .02 .09 .02 .07 

Model Statistics                     

F statistic; p-value 2.87 .06 2.1 .15 2.98 .06 1.28 .35 5.36 .001 1.93 .13 1.74 .21 .969 .52 1.98 .12 1.53 .261 

Note. †p < .10; *p < .05; **p < .01. Dummy-coded moderators included: published (reference) vs. unpublished; K-12 (reference) vs. postsecondary; U.S. vs. 
international (reference); domain independent (reference) vs. domain dependent; LASSI Version 1 (reference) vs. LASSI Version 2.
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Table 6 
 
Results of Egger’s Regression Tests 
 
 ß SE t p 

ANX -0.26 1.05 -.24 .81 

ATT -0.61 1.10 -.55 .58 

CON -0.35 1.07 -.33 .75 

INP -0.21 1.00 -.21 .83 

MOT -1.03 1.14 -.90 .37 

SMI -0.59 1.03 -.57 .57 

SFT -0.19 1.00 -.19 .84 

STA -0.94 0.98 -.96 .34 

TST -0.63 1.10 -.57 .57 

TMT -1.25 1.11 -1.13 .26 
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Figure 1 
 
PRISMA Diagram 

  

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097 

 
For more information, visit www.prisma-statement.org. 
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