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ABSTRACT 
Importance: The Learning and Study Strategies Inventory (LASSI) is an instrument that measures self-regulated learning. 
However, it has not been validated fo r use in entry-level Doctor of Physical Therapy (DPT) learners.
Objective: The objective of this study was to investigate the validity and reliabilit y of the LASSI in DPT learners.
Design: This was a retrospective observational c ohort study.
Setting/Participants/Intervention: Demographic and LASSI data were retrospectively analyzed from 1541 learners enrolled 
in 5 entry-le vel DPT programs across the United States.
Main Outcomes and Measures: A confirmatory factor analysis (CFA) was conducted to evaluate whether the 60-item LASSI 
(3rd Edition) demonstrated a valid and reliable factor structure. An exploratory factor analysis (EFA) was used to identify a 
more succinct set of LASSI scales. Goodness-of-fit indices and reliability coefficients were computed to assess model fit and
measurement consistency.
Results: CFA revealed that the 60-item LASSI accounted for 46.7% of total score variance. In contrast, EFA identified a 
revised 47-item version (termed LASSI-DPT) that accounted for 58.1%, indicating improved construct validity. χ2 goodness-
of-fit supported the adequacy of the EFA model (χ2 = 3964.1). The revised 47-item LASSI demonstrated excellent internal 
consistency, with an overall Cronbach alpha of 0.92, compared to 0.78 for the 60-item version.
Conclusion: The revised 47-item LASSI-DPT provides a more reliable, concise, and valid assessment compared to the 60-item 
LASSI, tailored to learning strategies in ph ysical therapist education programs.
Relevance: Factor analysis demonstrated improved construct validity and excellent reliability in a newly developed 47-item 
version of the LASSI tailored for DPT learners. This shorter instrument may result in decreased survey fatigue and improved 
measurement accuracy. With its enhanced psychometric properties, the LASSI-DPT may enable DPT programs to better
identify learners who need additional support related to self-regulation of learning.
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INTRODUCTION 
Effectively identifying strengths and weaknesses in strate-
gic learning—key factors in supporting individual learner
success—requires a measurement tool that is both reliable
and valid.1,2 One widely used self-report tool that measures 
learning and study strategies across various educational set-
tings and demographics is the Learning and Studies Strate-
gies Inventory (LASSI).2 The LASSI is based on Weinstein’s 
Model of Strategic Learning, which focuses on the student 
as an active participant in their learning, and encompasses
metacognitive, behavioral, and motivational constructs.3 The 
LASSI provides information regarding strengths and weak-
nesses related to students’ strategic and self-regulated learning
(SRL) strategies.2 Students can use the LASSI to assess their 
learning and study strategies, focused on 10 different aspects
of learning.2 At the same time, educators can employ LASSI 
scores to prospectively identify the need for additional student
support and prescribe instruction to those at risk of academic
difficulty.4,5 Research on the psychometric properties of the 
LASSI has focused on reliability, concurrent validity, and 
expert validation of the assessment, yielding acceptable to
good reliability as reported for the 60-item LASSI (3rd edi-
tion) across various samples and settings.2,6 However, despite 
the LASSI’s long-standing use in educational research, first 
published in 1987, there is little consensus on categorizing 
the learning and self-regulation constructs represented by the
scales or the overarching concepts of skill, will, and self-
regulation assessed within the LASSI.6–9 

The LASSI has been previously described in Doctor of Phys-
ical Therapist (DPT) education to report on constructs of self-
regulation of learning.10–16 In physical therapist education, 
the LASSI has been used to predict academic success,10,14 

discuss influences of strategic learning and academic perfor-
mance,11,17,18 determine the effectiveness of a strategic learn-
ing intervention program,11 and explore how self-regulation 
and learner demographics relate to LASSI scores.15,19 Despite 
reported and emerging research on the use of this tool, the 
LASSI has yet to be validated in any graduate-level educa-
tional setting, including physical therapist education.

As physical therapist education navigates the evolving 
demands of a complex society through multiple educational 
delivery models, there is a great need to better understand 
the learning and study strategies that support and potentiate 
DPT learner success. The ability of a learner to self-regulate
has been positively correlated to their academic achievement
in higher education; more specifically, research demonstrates
that SRL is linked to academic outcomes in both medical
and physical therapist education.10,11,13,14,20–29 There are 
multiple SRL conceptual frameworks, yet all possess 3 main
areas of exploration: metacognition, motivation, and emo-
tion.30 SRL encompasses a learner’s intrinsic ability to engage 
in an active, constructive, and self-directed cyclic process, 
thereby assuming responsibility for learning by setting goals,
monitoring progress, reflecting on outcomes, and adapting
learning strategies as needed.31,32 Unfortunately, identifying 
potential learning deficiencies early within physical therapist 
educational programs is challenging, and many learners fail 
to adopt effective strategic learning skills in time to avoid
programmatic failure or psychological distress.33–36 Refining 
a DPT learner’s SRL skills may foster the growth of adaptive
expertise and critical thinking necessary in contemporary
clinical practice.37–39 Though DPT learners have completed 

undergraduate education prior to their graduate training, their 
incoming learning strategies to support SRL are unknown. 
Implementing a validated instrument to evaluate learning 
and study strategies could facilitate the early identification of
learners in need of guidance and assistance with SRL, thereby
reducing the prevalence of academic struggles and enhancing
program retention.

Across entry-level physical therapist education, there is a 
growing emphasis on standardizing performance-based out-
comes to evaluate progress toward and attainment of pro-
fessional competencies.40 The call for clear competencies and 
standardization of performance outcomes aligns with other 
health care professions, and there are multiple proposed inte-
gral domains of professional competency, one being lifelong
learning.41 Developing and refining lifelong learning skills 
occurs throughout physical therapist education as a necessary 
skill for clinical practice and professional growth. Evaluating 
the influence of SRL requires instruments with established
construct validity and internal consistency to successfully
identify gaps in learning strategies using established methods
of interpreting results via percentile cutoff values.2 To deter-
mine if DPT learners have the essential skills of self-regulation 
and strategic learning, there must be validated instruments, 
like the LASSI, for measuring SRL within the DPT learner 
population. Assessing the validity of the LASSI in physical 
therapist learners may provide educators with reliable insight 
to develop targeted strategies for self-regulatory training. 
These strategies can address specific deficits in study strategies 
and behaviors while building techniques reflective of master 
adaptive learning concepts. Such concepts include metacogni-
tion, affective tendencies, and motivational patterns, all aimed 
at enhancing academic achievement. When derived from a 
valid and reliable tool, such insight may enhance both DPT 
learner and programmatic success through reduced attrition 
rates and academic difficulties. However, the LASSI has not
undergone confirmatory or exploratory factor analysis (EFA)
to assess its construct validity and internal consistency within
DPT learners—a necessary step to determine whether the
instrument’s factor structure is appropriate for evaluating
SRL and study strategies in this population. Therefore, this
research aimed to determine if the LASSI is a reliable (inter-
nally consistent) and valid (construct validity) instrument for
measuring learning and study strategies in DPT learners. It
was hypothesized that the LASSI instrument would demon-
strate acceptable internal consistency and construct validity
in this sample of physical therapist learners.

METHODS 
Researchers conducted a retrospective observational cohort 
study using institutional data from a geographically diverse 
sample of participants (n = 1541). These data included 
learner’s demographic characteristics and LASSI scores. This
study was deemed exempt as non-human research by the
Baylor University Institutional Review Board (#2040466).

Participants 
The sample included learners within 5 entry-level DPT 
programs across the United States. The DPT programs 
were located in Texas, Tennessee, North Carolina (2), and
Florida, representing 2 geographic regions (South Atlantic and
West South Central) which together contain approximately
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one-third of all accredited DPT programs.42 Four of the 
participating programs were private institutions, and 1 was 
housed within a public university. The instructional delivery 
models included 2 hybrid (non-residential) and 3 residential 
(face-to-face) programs. Currently, the Commission on 
Accreditation in Physical Therapy Education (CAPTE) does 
not distinguish between hybrid and residential DPT program 
formats when reporting enrollment data. Accordingly, the
power analysis was based on the estimated total number
of DPT learners in the United States. The study sample
represented approximately 14% of the national DPT learner
population, as reported by CAPTE, which provided sufficient
statistical power for factor analysis and enhanced the
generalizability of the findings.42 

Each program administered the LASSI at 1 of 2 time points: 
(1) prior to matriculation or (2) within 2 weeks of orientation. 
Consequently, the sample consisted of DPT learners who had 
not yet completed any summative assessments within the 
curriculum. LASSI data were collected as a required onboard-
ing process at each institution during routine programmatic
assessment between 2017 and 2023. LASSI data were col-
lected using the LASSI online survey, 3rd edition (H&H Pub-
lishing, Inc., https://www.collegelassi.com/lassi/index.html). 
Each program collected data from the time their program 
instituted the LASSI, comprising a total of 22 learner cohorts 
within the sample. Records were excluded if there were
missing data involving any of the 10 LASSI scales. All records
were de-identified and kept confidential.

Instrumentation 
The LASSI is a 60-item self-reported instrument (Supplemen-
tal Table 1) comprising 10 scales and requiring approximately 
9 to 11 minutes to complete.2 Each question is answered based 
on a 5-point Likert response (ranging from 1 = “not at all like 
me” to 5 = “very much like me”) to produce a standardized
score with percentile score equivalents for each scale.7 A 
score above the 75th percentile indicates a low priority for 
improving strategies. A score between the 50th and 75th 
percentile indicates room for improvement and suggests that
learners consider improving strategies within this area. A score
below the 50th percentile indicates a need to improve skills
to avoid academic difficulty.2,7 The scales assess a learner’s 
covert and overt thoughts, behaviors, attitudes, motivations,
and beliefs toward learning.8 The  10  factorable  scales  of  the  
LASSI include Anxiety (ANX), Attitude (ATT), Concentration 
(CON), Information Processing (INP), Motivation (MOT), 
Selecting Main Ideas (SMI), Self-Testing (SFT), Test Strate-
gies (TST), Time Management (TMT), and Using Academic
Resources (UAR).8 

The 60-item LASSI was initially validated by analyzing a 
dataset of over 30,000 undergraduate participants who had
previously taken the LASSI 2nd edition.2 Balancing both con-
ceptual and psychometric analyses, the LASSI was shortened 
to 60 questions by using exploratory and confirmatory factor 
analysis for the 3rd edition, consisting of 10 scales demon-
strating moderate to good internal consistency (Cronbach
α = .76–.87) and acceptable construct validity within each
of the scales.2 The LASSI has since demonstrated accept-
able predictive validity for undergraduate,43,44 chiroprac-
tic,45 and medical27 learners. Studies examining the inter-
nal consistency of the LASSI scales have found Cronbach 
α values ranging from 0.72 to 0.89 across various sample
populations.2,27,46–50 

Data Analysis 
Data were analyzed using SPSS v.29 (IBM Corp, Armonk, 
NY, US). The data set was coded and screened for errors, and 
n = 3 records were removed before analysis due to missing
or incomplete data. An a priori statistical power calculation
was performed using G∗Power to determine the minimum
required sample size.51 The estimated population size was 
based on the average number of DPT learners enrolled in
all physical therapist education programs within the United
States.52,53 Descriptive statistics were used to summarize 
demographic characteristics, which were comparable across
curricular models and aligned with national CAPTE data.52 

Normality was assessed using the Shapiro-Wilk test to 
confirm that parametric assumptions were met. Histograms 
were visually inspected for skewness and kurtosis to confirm 
a normal distribution. Prior to factor analysis, Bartlett’s test of 
Sphericity and the Kaiser-Meyer-Olkin (KMO) Test of Sam-
pling Adequacy were performed to confirm that the dataset 
was factorable and non-collinear. Confirmatory factor analy-
sis (CFA) was then used to evaluate whether the hypothesized
structure of the LASSI measured the intended constructs based
on item alignment. When CFA results indicated suboptimal
model fit or suggested potential for improved parsimony,
researchers proceeded with EFA.

Confirmatory Factor Analysis

One way to assess reliability and validity of the instrument is 
to conduct a CFA, which assesses whether the observed data 
from a population fits the underlying theoretical structure of 
the instrument. Within the original LASSI structure, there are 
10 factors or scales that are operationalized constructs that 
measure the 10 dimensions of SRL. Since the overall validity 
and reliability of the 60-item LASSI have not previously been
established in physical therapist education, a CFA was con-
ducted. Specifically, CFA was used to evaluate the construct
validity of the instrument’s 10 predefined scales, examine the
alignment of individual items with their intended scales, and
determine the strength of association between each item and
its associated construct. Construct validity within this popu-
lation was evaluated using acceptable variance standards.54 

The CFA was conducted using the item-to-scale assign-
ments as defined by the developers of the 60-item LASSI.
Model fit was assessed using χ2 goodness-of-fit analysis to 
evaluate the proportion of variance accounted for by the 
factor structure. Cronbach α was calculated for each scale and 
the overall instrument to evaluate internal consistency and
determine whether items within each scale reliably measured
the same underlying construct.55 Following CFA, a principal 
component analysis (PCA) was conducted to identify the 
most informative grouping of items associated with each 
scale, maximizing the retention of variance related to the
underlying constructs while minimizing measurement redun-
dancy, reducing scale covariance, and supporting the indepen-
dence of distinct constructs.56,57 Eigenvalues were analyzed 
to assess the proportion of variance accounted for by each 
component, including the variance explained at the item and 
scale levels. Additionally, the rotated component matrix was 
evaluated using the sum of squares to better understand how
strongly individual items contributed to each retained scale.
The researchers analyzed factor loading coefficients (>.5)
to determine if each item was sufficiently loaded to each
scale.56 Items with factor loadings below this threshold were 
individually examined by the researchers to evaluate whether
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their eigenvalues, loading coefficients, and explained variance 
meaningfully contributed to the overall model.

Exploratory Factor Analysis

After conducting CFA and PCA, the LASSI instrument was 
found to have “acceptable” reliability (Cronbach α < .79).58 

To further explore the latent structure of the LASSI and 
improve item-to-scale alignment, the research team conducted 
an EFA. EFA was chosen for its utility in identifying alter-
native item groupings and eliminating items that did not 
meaningfully contribute to construct validity, thereby enhanc-
ing the instrument’s interpretability and psychometric per-
formance. The decision to conduct an EFA was based on 3
key considerations. First, following CFA, 2 of the 10 LASSI
scales demonstrated internal consistency below the accept-
able threshold (Cronbach α = .7).55,57 Second, α coefficients 
differed from those reported in prior studies.2,27,46–50 Third, 
concerns about potential survey fatigue were raised, as prior 
research suggests that instruments with 60 items or more may
be associated with reduced response quality.57,59 Accordingly, 
EFA was performed on the LASSI using PCA with orthogonal 
Varimax rotation to derive a more consistent, psychometri-
cally sound, and parsimonious factor structure.57 

The Kaiser Normalization Criterion typically recommends 
retaining factors with eigenvalues >1. However, this approach 
assumes that the retained factors explain 70% to 80% of the
total variance.57 If this threshold is not met, a Cattell scree plot 
may be used to determine the appropriate number of factors
to retain.56,57 For the purposes of this study, a Cattell scree 
plot was used to determine the number of factors to retain 
in the final model. Factors corresponding to the “elbow” of
the plot, typically those with eigenvalues values <2, were
considered to have diminished explanatory power.56,57 The 
researchers identified the factors that accounted for the great-
est proportion of variance. Orthogonal Varimax rotation was
employed to minimize correlation between factors and reduce
item redundancy and collinearity.60 After calculating Cron-
bach α coefficients for each scale and the overall instrument,
χ2 goodness-of-fit analyses were conducted to assess the 
proportion of variance explained by the factor solution. PCA 
was used to examine eigenvalues, the variance explained by 
each item and scale, and the rotation sum of squares. Items
with factor loadings <0.5 were individually reviewed. If an
item’s eigenvalue, factor loading, and explained variance did
not meaningfully contribute to the overall model, the item
was removed.56 Items that loaded on multiple factors were 
assigned, based on which factor demonstrated the strongest 
explanatory relationship, as determined by comparative anal-
ysis of their eigenvalues and factor loading coefficients.56 

Reliability 
Cronbach α coefficients were calculated for each LASSI scale 
during both CFA and EFA procedures. α values were inter-
preted using established criteria: .7 to .79 as “acceptable,” .8
to .89 as “good,” and .9 to .99 as “excellent.”58,61 

RESULTS 
Participants 
This study analyzed a total of n = 1541 (n = 573 [37%] male, 
n = 968 [63%] female) DPT learner records from institutional 
databases. The sample mean (SD) age was 25.1 (4.3) years 

Table 1. Demographic Characteristics of the Samplea 

Variable Value 

Total sample n (%) 1541 (100%) 
Legal sex 

Male 
Female 

573 (37.2%) 
968 (62.8%) 

Age in y mean (SD) 
Overall 
Range 
Male 
Female

25.1 (4.3) 
19–55 
25.6 (3.6) 
24.7 (4.4)

Race and ethnicity n (%) 
White 
Black 
Hispanic 
Filipino, American Indian or Alaskan Native, 

Chinese, Asian Indian, or Pacific Islander 
Two or mo re
Not specified

1125 (73.0%) 
145 (9.4%) 
109 (7.1%) 
22 (1.4%) 

54 (3.5%) 
75 (4.9%)

Program type n (%) 
Residential face-to-face 
Hybridb 

494 (32.1%) 
1047 (67.9%) 

LASSI 60-item scale scores mean (SD) 
Anxiety (ANX) 
Attitude (ATT) 
Concentration (CON) 
Information Processing (INP) 
Motivation (MOT) 
Selecting Main Ideas (SMI) 
Self-Testing (SFT) 
Test Strategies (TST) 
Time Management (TMT)
Using Academic Resources (UAR)

52.1 (27.9) 
62.6 (23.7) 
58.7 (24.8) 
63.1 (25.3) 
63.5 (23.8) 
47.9 (26.5) 
57.7 (26.8) 
62.9 (23.6) 
64.8 (26.5)
50.6 (27.2)

aAbbreviation: SD = standard deviation. bIndicates a physical therapist edu-
cation program using a combination of online and face-to-face instructional 
delivery.71 ,72 

and consisted of the following n (%) races and ethnicities: 
1125 (73%) White, 145 (9%) Black, 109 (7%) Hispanic, 54 
(3.5%) 2 or more, 75 (4.9%) Not specified, and less than 1%
each of Filipino, American Indian or Alaskan Native, Chinese,
Indian, and Pacific Islander. Results are reported as an aggre-
gate representative of DPT learners from residential face-to-
face (n = 494 [32%]) and hybrid (n = 1047 [68%]) education
programs. A complete list of demographic characteristics can
be found in Table 1. 

The following mean (SD) percentile scores were observed 
for the 10 LASSI scales in the sample: Anxiety 52.1 (27.9), 
Attitude 62.6 (23.7), Concentration 58.7 (24.8), Informa-
tion Processing 63.1 (25.3), Motivation 63.5 (23.8), Selecting
Main Ideas 47.9 (26.5), Self-Testing 57.7 (26.8), Test Strate-
gies 62.9 (23.6), Time Management 64.8 (26.5), and Using
Academic Resources 50.6 (27.2).

Power Analysis and Tests for Statistical Normality

The power analysis revealed that a minimum sample of 
n = 375 participants was required, based on a 95% confidence 
interval, a β of 0.8, k of 10 factors, a significance level 
of P < .05, a population proportion of 50%, a moderate 
effect size (0.5), and an estimated population size of 15,000 
DPT learners. This analysis confirmed that the study was
adequately powered. The Shapiro–Wilk test was significant at
the P < .01 level. However, visual inspection of histograms
revealed no skewness or kurtosis. Skew values across all
scales ranged from −0.5 to 0.5, supporting an acceptable 
normal distribution. Although the Shapiro-Wilk test indicated
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Table 2. LASSI 60-Item CFA Results of Variance Explained by Each Factor, Eigenva lues, and Rotation Sums of Squaresa 

60-Item LASSI Eigenvalue %  of  Variance Extraction Sum of Squared %  of  Varianceb 

Selecting Main Ideas (SMI) 10.7 19.11 4.80 8.02 
Anxiety (ANX) 4.61 7.95 4.04 6.73 
Time Management (TMT) 2.65 4.41 3.38 5.64 
Information Processing (INP) 1.78 2.92 3.30 5.50 
Concentration (CON) 1.59 2.65 2.43 4.05 
Using Academic Resources (UAR) 1.41 2.28 2.38 3.97 
Attitude (ATT) 1.38 1.89 2.22 3.70 
Motivation (MOT) 1.29 1.85 2.07 3.45 
Self-Testing (SFT) 1.11 1.70 1.74 2.90 
Test Strategies (TST) 1.02 1.46 1.65 2.75 

aAbbreviations: CFA = confirmatory factor analysis; LASSI = Learning and Study Strategies Inventory. bResults of a principal component analysis (PCA). 
Total variance explained = 46.7%.

statistical significance, the large and representative sample 
size, combined with symmetric visual distribution of the 
histograms, supported the assumption of normality; therefore,
parametric statistical procedures were deemed appropriate for
subsequent analyses.58 

Confirmatory Factor Analysis

Prior to performing the factor analysis, Bartlett’s Test of 
Sphericity was determined to be significant (χ2 = 5317.01, 
df = 45, P < .001), indicating that these data were factorable 
and non-collinear. The KMO Test of Sampling Adequacy
(n = 0.85) revealed that the sample size was adequate for
factor analysis.

An initial CFA reliability analysis revealed an overall Cron-
bach α = .73 for the 60-item LASSI across its 10 scales.
Factor loadings for the LASSI ranged from 0.17 to 0.82 and
χ2 goodness-of-fit results (2454.6; P < .001) demonstrated 
a factor solution model explaining 46.7% of the variance.
Eigenvalues, explained variance, and rotation sum of squares
are located in Table 2 for the CFA. PCA values for each 
scale can be found in Table 3. Internal consistency results for 
the 60-item scale, reported as Cronbach α, can be found in
Supplemental Table 2. 

In evaluating the CFA results, researchers found that 
the overall internal consistency of the 60-item LASSI was 
acceptable (Cronbach α = .73), supporting the viability of 
the proposed factor structure. However, this value was 
notably lower than those reported in prior studies (up 
to 0.87), prompting further investigation of individual
scale reliabilities. Cronbach α coefficients for the 10 scales
ranged from .64 to .81, with 2 scales falling below the
generally accepted threshold of 0.70: the Motivation (MOT)
Scale (Cronbach α = .64) and the Attitude (ATT) Scale
(Cronbach α = .67).55,57 When compared with values 
reported in the LASSI user manual, most scales demon-
strated lower internal consistency in the present sample 
(original ANX = 0.87, ATT = 0.76, CON = 0.85, INP = 0.81, 
MOT = 0.77, SMI = 0.86, SFT = 0.80, TST = 0.77, TMT = 0.80,
UAR = 0.76), with only 2 scales (TST and TMT) showing
slightly higher reliability.2 These discrepancies, coupled with 
concerns about survey fatigue associated with the length of the 
LASSI, led researchers to conduct an EF A to examine a more
parsimonious and psychometrically sound factor structure.

Exploratory Factor Analysis

To enhance the reliability of the LASSI, EFA results led to 
a reallocation of items onto 10 scales to ultimately form a 
47-item LASSI with improved internal consistency. A PCA

with Varimax orthogonal rotation initially revealed a 12-
factor model, explaining 54.7% of the variance (EFA χ2 = 
3281.2; P < .001). However, based on the scree plot and the
Kaiser Normalization Criterion, 10 factors were ultimately
retained (Table 3). Factors 11 and 12 had eigenvalues of 1.07 
and 1.00, accounting for only 1.8% and 1.7% of the variance, 
respectively. Because these values fell to the left of the bend on
the Scree Plot (Suppl. Material 1), they were excluded from
the model.

Following EFA, factor loadings for the truncated 47-item 
LASSI ranged from 0.38 to 0.85, indicating stronger loadings 
across factors. The final 10-factor model of the 47-item LASSI
with recombination of items can be found in Table 4.  This  
10-factor model explained 58.1% of the variance indicating
improved construct validity. χ2 goodness of fit demonstrated 
an acceptable model (3964.1; P < .001). Contributions to 
the variance are noted for factors 1 to 10 in Table 4 with 
their rotation sums of squares. On the “Perseverance” scale, 
two items demonstrated loadings below the 0.5 threshold: 
MOT17 (0.38) and TMT51 (0.45). Despite these lower
loadings, the items were retained in the final 10-factor model
given their contribution to the overall explained variance of
the scale.

Forty-seven items from the LASSI significantly contributed 
to the model with factor loadings of 0.38 or greater and
P values of < .001. The EFA components’ factor loadings are
noted in Table 5. Numbers of the items are noted next to the 
category. For example, 47 represents item 47 on the LASSI 
scale. A total of 13 question items were dropped from the 
60-item LASSI (Questions 1, 5, 8, 14, 21, 30, 33, 36, 43, 55,
57, and 58). A complete representation of the 47-item LASSI
model solution can be found in Figure 1. 

An iterative review process was used to revise the scale com-
position and rename the resulting 10 scales based on updated 
thematic content. Three nascent scales were developed and 
named based on researcher consensus of their themes: “Mind-
set,” “Perseverance,” and “Self-Review,” in lieu of “Atti-
tude,” “Motivation,” and “Testing Strategies,” respectively.
Finally, 2 scales were renamed to better describe the scale’s
measurement intent: “Anxiety” was renamed “Anxiety Man-
agement,” and “Using Academic Resources” was renamed
“Academic Resourcefulness.” Supplemental Table 3 displays 
the 47-item truncated LASSI with items organized by each
new scale.

Following EFA, Cronbach α was calculated for the original 
60-item LASSI and for the revised 47-item version, designated 
as the LASSI-DPT. The LASSI-DPT demonstrated an overall
interclass correlation of 0.92, compared to the 60-item LASSI

D
ow

nloaded from
 https://academ

ic.oup.com
/ptj/article/105/10/pzaf108/8246634 by Baylor U

niversity user on 19 N
ovem

ber 2025

https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzaf108#supplementary-data
https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzaf108#supplementary-data
https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzaf108#supplementary-data


6 Physical Therapy , 2025, Vol. 105, No. 10

Table 3. CFA Results of Principal Component Analysis by Factor Loading for 60-Item LA SSIa 

LASSI Scales Items Represented on the LASSI Scaleb Factor Loading for Each Item Communalities 

Selecting Main Ideas (SMI) SMI 9 
SMI 16 
SMI 19 
SMI 44 
SMI 48 
SMI 55

0.74 
0.75 
0.69 
0.63 
0.78 
0.50 

0.63 
0.65 
0.61 
0.60 
0.67 
0.61 

Anxiety (ANX) ANX 28 
ANX 34 
ANX 37 
ANX 50 
ANX 53 
ANX 56

0.82 
0.79 
0.63 
0.82 
0.65 
0.77 

0.73 
0.70 
0.51 
0.72 
0.48 
0.70 

Time Management (TMT) TMT 4 
TMT 8 

TMT 11 
TMT 23 
TMT 51 
TMT 54

0.65 
0.30 
0.78 
0.77 
0.45 
0.76 

0.59 
0.43 
0.72 
0.74 
0.44 
0.67 

Information Processing (INP) INP 3 
INP 10 
INP 18 
INP 22 
INP 35 
INP 41

0.72 
0.60 
0.77 
0.49 
0.74 
0.81 

0.55 
0.54 
0.61 
0.35 
0.59 
0.69 

Concentration (CON) CON 6 
CON 13 
CON 25 
CON 40 
CON 47 
CON 58

0.64 
0.71 
0.73 
0.52 
0.64 
0.32 

0.60 
0.69 
0.74 
0.53 
0.70 
0.51 

Using Academic Resources (UAR) UAR 2 
UAR 7 
UAR 12 
UAR 27 
UA R 46 
UAR 60

0.75 
0.62 
0.57 
0.67 
0.72 
0.53 

0.59 
0.54 
0.49 
0.55 
0.62 
0.42 

Attitude (ATT) ATT 14 
ATT 29 
ATT 32 
ATT 39 
AT T 42 
ATT 59

0.26 
0.41 
0.70 
0.66 
0.66 
0.69 

0.53 
0.50 
0.57 
0.53 
0.54 
0.52 

Motivation (MOT) MOT 1 
MOT 17 
MOT 24 
MOT 31 
MOT 33 
MO T 45

0.51 
0.38 
0.68 
0.71 
0.18 
0.17 

0.42 
0.50 
0.58 
0.59 
0.54 
0.48 

Self-Testing (SFT) SFT 15 
SFT 20 
SFT 26 
SFT 38 
SFT 49 
SFT 52

0.76 
0.74 
0.26 
0.85 
0.82 
0.37 

0.82 
0.77 
0.58 
0.78 
0.83 
0.52 

Test Strategies (TST) TST 5 
TST 21 
TST 30 
TST 36 
TST 43 
TST 57

0.35 
0.35 
0.53 
0.44 
0.25 
0.39 

0.42 
0.42 
0.57 
0.53 
0.45 
0.46 

aAbbreviations: CFA = confirmatory factor analysis; LASSI = Learning and Study Strategies Inventory. bThe number following the abbreviation is the item 
number on the LASSI.
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value of 0.73. A comparison of the LASSI scale reliability
values can be found in Supplemental Table 2.  A  comparison  
of the median and interquartile range scale scores for the
60-item LASSI and the revised LASSI-DPT can be found in
Supplemental Table 4. Definitions for the LASSI-DPT are
located in Supplemental Table 5 and a summary of domains 
can be found in Supplemental Table 6. 

DISCUSSION 
This study tested the reliability and validity of the LASSI 3rd 
edition in a large and geographically diverse sample of DPT
learners to determine if the LASSI was a psychometrically
sound instrument for assessing self-regulation and strategic
learning skills.

Demonstration of Reliability and Validity

The findings of this study indicate that the 60-item LASSI 
demonstrated moderate reliability (Cronbach α = .73) and
acceptable validity in this sample.54,62,63 While the 60-item 
LASSI was shown to be a reliable and valid measure of 
learners’ attitudes, self-regulatory habits, and metacognitive 
skills, the revised LASSI-DPT demonstrated superior psycho-
metric strength across reliability and validity indices. The EFA
results outline a revised and truncated LASSI-DPT version
of the LASSI, which possesses excellent reliability (Cronbach
α = .92) with enhanced construct validity (58.1% explained
variance).56,64 While some may question the adequacy of a 
model that explains 58.1% of the total variance, this value 
is not uncommon in behavioral science research. A system-
atic review by Peterson reported that the average variance
explained by EFA models in behavioral studies was 56.6%,
with average factor loadings of 0.32.64 The EFA model for the 
LASSI-DPT is consistent with findings commonly reported in 
the behavioral sciences, demonstrating comparable variance 
explained and factor loadings that exceed average thresh-
olds. Importantly, the revised 47-item LASSI-DPT reduces the
number of items by approximately 22% (n = 13), potentially
decreasing assessment time and minimizing response fatigue
compared to the 60-item version.59,65 

Currently, CAPTE does not differentiate between learners 
enrolled in hybrid and residential face-to-face DPT programs. 
Accordingly, the power analysis was based on the estimated 
total number of DPT learners in the U.S. The study sample 
represented approximately 14% of the national DPT learner
population, as reported by CAPTE, providing sufficient power
for factor analysis and supporting generalizability. Learner
demographics were comparable across curricular models and
aligned with CAPTE aggregate data.52 All participants were 
assessed within 2 weeks of their program start date. Findings 
indicate that incoming DPT learners, regardless of program 
format, demonstrate comparable demographic characteristics 
and LASSI (3rd edition) scores, supporting the broader appli-
cability of results across the national DPT learner popula-
tion. However, future research analyzing differences between
hybrid and residential face-to-face programs using factor
analysis would help reinforce the applicability of these results
across the broader DPT learner population.

Nascent Scale Development

With the construction of the LASSI-DPT, the 10-scale struc-
ture was retained, along with 7 of the 60-item LASSI scales,

which can be found in Table 5. Researchers created 3 nascent 
scales, replacing ATT, TST, and MOT. The new scales of Mind-
set, Perseverance, and Self-Review more accurately reflect the 
behaviors and habits assessed by their respective items and 
may better capture the attitudes, beliefs, perceptions, or habits 
specific to the physical therapist learner population. More 
accurate scales may enable physical therapist educators to 
provide more targeted instructional strategies, interventions, 
and resources. For example, the Self-Testing scale on the origi-
nal 60-item LASSI has been separated into 2 distinct scales on
the LASSI-DPT: Self-Review and Self-Testing. These refined
scales may allow for more accurate assessment of learners and
support the prescription of more focused interventions.

The first nascent scale, Mindset, is constructed of 6 items 
derived from the 60-item LASSI’s ATT and CON scales. 
Mindset assesses learners’ attitudes toward class attendance 
and engagement, as well as their interest in and perceived 
value of coursework. The 6 items grouped together support
the concepts of growth and fixed mindsets as they relate
to learning and study strategies. The grouping may more
accurately reflect fixed and growth mindset constructs and
their influence on developing adaptive and lifelong learning
skills.66 

The second scale, Perseverance, is constructed of 4 items 
adapted from the MOT and TMT scales in the 60-item 
LASSI and reflects the ability to persist in a task regardless 
of its diff iculty, personal preference, or likelihood of success.
An expanding body of literature highlights the significance
of grit in physical therapist education, noting its relevance
in learner success and professional development.67–69 Grit, 
characterized by sustained effort and resilience, encompasses
behaviors of perseverance.

The final nascent scale, Self-Review, is derived from 3 
items from the 60-item LASSI SFT scale. This scale assesses 
learners’ use of strategies to independently assess learning 
needs through habitual review of notes and materials for 
classroom learning, in contrast to the SFT scale, which assesses 
goal-directed actions to prepare specifically for examinations
and assessments. Self-Review includes self-monitoring, an
essential self-regulatory behavior/habit of SRL, and requires
the metacognitive processes of self-awareness and self-
assessment. Deficits in metacognitive awareness, especially in
concert with poor self-regulatory behaviors, have a negative
influence on academic performance.11 Self-assessment is 
essential for learning and plays a crucial role in developing
decision-making and critical thinking skills for clinical
practice.70 

Given the importance and relevance of these habits, atti-
tudes, and perspectives on the learning experience and aca-
demic outcomes, the revised LASSI scales may better capture 
processes and experiences most relevant to physical therapist
education. Future research may demonstrate the LASSI-DPT
to be a more relevant and accurate measurement of strategic
learning in DPT learners.

Relevance of Findings in Ph ysical Therapist
Education

Educators may assume that learners enter graduate physical 
therapist education as fully developed adult learners equipped 
to meet academic demands. However, research utilizing the
LASSI suggests that newly matriculated physical therapist
learners, on average, lack well-established learning and study
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Table 4. LASSI-DPT (47-Item) EFA Results of Variance Explained by Each Factor, Eigen values, and Rotation Sums of Squaresa 

New 47-Item LASSI-DPT Eigenvalue %  of  Variance Rotation Sum of Squared %  of  Vari  ance  

Selecting Main Ideas 12.46 20.77 4.73 7.88 
Anxiety Management 5.33 8.88 4.67 7.79 
Time Management 3.31 5.51 3.75 6.25 
Information Processing 2.29 3.81 3.56 5.92 
Concentration 2.13 3.55 3.14 5.23 
Academic Resourcefulness 1.78 2.96 2.88 4.80 
Mindsetb 1.57 2.62 2.60 4.34 
Perseveranceb 1.39 2.31 2.31 3.86 
Self-Testing 1.36 2.26 2.16 3.60 
Self-Reviewb 1.02 2.02 2.14 3.56 

aAbbreviations: EFA = exploratory factor analysis; LASSI-DPT = Learning and Study Strategies Inventory for Doctor of Physical Therapist education. 
bIndicates a new revised subscale based on the results of exploratory factor analysis (EF A). Total variance explained = 58.1%.

Figure 1. Exploratory Factor Analysis Model Solution for the LASSI-DPT Measurement by Scale, Item and Factor Loading, Cronbach α Value, and % of 
Variance Explained. ∗ = Indicates a new revised subscale based on the results of exploratory factor analysis (EFA). Abbreviations: ANX = anxiety; ATT = 
attitude; CON = concentration; INP = information processing; LASSI-DPT = Learning and Study Strategies Inventory for Doctor of Physical Therapist 
education; MOT = motivation; SFT = self-test; SMI = selecting main ideas; TMT = time management; UAR = using academic resources.
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Table 5. Factors Contributing to 47-Item LASSI-DPT with R otated Component Loadingsa 

New LASSI Scale Items Represented on the 
LASSI Scaleb 

Factor Loading for 
Eac h Item 

Communalities 

Selecting Main Ideas SMI 9 
SMI 16 
SMI 19 
SMI 44 
SMI 48

0.74 
0.75 
0.69 
0.63 
0.78 

0.68 
0.66 
0.62 
0.61 
0.68 

Anxiety Managementc ANX 28 
ANX 34 
ANX 37 
ANX 50 
ANX 53 
ANX 56

0.82 
0.79 
0.63 
0.82 
0.65 
0.77 

0.73 
0.71 
0.52 
0.76 
0.53 
0.72 

Time Management TMT 4 
TMT 11 
TMT 23 
TMT 54

0.65 
0.78 
0.77 
0.76 

0.64 
0.71 
0.78 
0.69 

Information Processing INP 3 
INP 10 
INP 18 
INP 22 
INP 35 
INP 41

0.72 
0.60 
0.77 
0.49 
0.74 
0.81 

0.60 
0.47 
0.70 
0.65 
0.61 
0.69 

Concentration CON 6 
CON 13 
CON 25 
CON 47

0.64 
0.71 
0.73 
0.64 

0.60 
0.69 
0.65 
0.58 

Academic Resourcefulnessc UAR 2 
UAR 7 
UAR 12 
UAR 27 
UA R 46 
UAR 60

0.75 
0.62 
0.57 
0.67 
0.72 
0.53 

0.62 
0.55 
0.49 
0.62 
0.7 
0.49 

Mindsetd 

(composed of former ATT and CON questions)
ATT 29 
ATT 32 
ATT 39 
CON 40 
AT T 42 
ATT 59

0.41 
0.70 
0.66 
0.52 
0.66 
0.69 

0.51 
0.63 
0.58 
0.47 
0.55 
0.53 

Perseveranced 

(composed of former MOT and TMT questions)
MOT 17 
MOT 24 
MO T 31 
TMT 51

0.38 
0.68 
0.71 
0.45 

0.44 
0.53 
0.67 
0.40 

Self-Testing SFT 15 
SFT 49 
SFT 52 

0.85 
0.84 
0.55 

0.82 
0.78 
0.61 

Self-Reviewd 

(composed of former SFT questions) 
SFT 20 
SFT 26 
SFT 38 

0.80 
0.51 
0.80 

0.77 
0.58 
0.78 

aAbbreviations: ANX = anxiety; ATT = attitude; CON = concentration; INP = information processing; LASSI = Learning and Study Strategies Inventory; 
LASSI-DPT = Learning and Study Strategies Inventory for Doctor of Physical Therapist education; MOT = motivation; SFT = self-test; SMI = selecting main 
ideas; TMT = time management; UAR = using academic resources. bThe number following the abbreviation is the item number on the LASSI. cRenamed scale 
for the LASSI-DPT. dNew scale for the LASSI-DPT.

habits. 15,16 There are numerous benefits in confirming the 
validity and reliability of the LASSI instrument and developing 
a validated version tailored specifically for physical therapist
learners.

First, a growing body of research in physical therapist 
education has utilized the LASSI in descriptive, predictive, cor-
relative, and investigative studies. Our findings do not negate 
any previous scholarly products. On the contrary, we have

established that the 60-item LASSI has adequate reliability in
the physical therapist learner population.

Second, the LASSI-DPT provides physical therapist educa-
tors with a shorter, psychometrically sound, and conceptually 
relevant instrument to efficiently measure strategic learning 
in the DPT learner population. Further, development of this
population-specific instrument may provide timely, valuable,
and accurate insight into specific learning deficits to inform
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targeted educational interventions, reducing the risk of pro-
grammatic failure or psychological distress.10,11,13,14,20–29 A 
population-specific instrument could enable individual physi-
cal therapist learners to more effectively assess their SRL skills, 
enhancing metacognition for active and self-directed moni-
toring of their evolving learning strategies.16,30,31,32 Learners 
who develop a deeper understanding of their SRL skills may 
further cultivate the critical thinking and adaptive expertise
essential in clinical practice.37–39 

Analysis and interpretation of LASSI-DPT results may 
enable programs and learners to mitigate academic difficulty, 
failure, and attrition, particularly through early identification 
and timely application of targeted supportive resources. The 
LASSI-DPT may provide physical therapist educators with 
a more relevant and targeted instrument assessing physical 
therapist learners’ attitudes, beliefs, and behaviors related to
strategic learning. Future research should assess the diagnostic
accuracy of the new scales developed in this study for
identifying potential academic difficulties and predicting key
performance outcomes, including National Physical Therapy
Examination (NPTE) pass rates.

Limitations 
One limitation of this study is the potential for sampling 
bias due to the use of convenience sampling. This concern 
is mitigated by a large, adequately powered sample with 
a representative mix of program types and learner demo-
graphics. The demographic characteristics of the sample of
learners included for analysis (age, legal sex, and race and
ethnicity) were consistent with averages for the same time
period as reported by aggregate CAPTE program data.52 

While hybrid program learners comprised a larger proportion 
of the sample, both program groups were adequately sized to 
support generalizability. However, the disproportionate rep-
resentation of private (n = 4) versus public (n = 1) programs 
may have introduced bias, given that only 55.2% of physical
therapist programs nationally are private, compared to 80%
in this study. Future research may aim to include a more
balanced representation of public institutions to better align
with national CAPTE data.

CONCLUSION 
This study is the first to evaluate the reliability and validity 
of the 60-item LASSI 3rd edition in graduate health care 
education, specifically among physical therapist learners. The 
LASSI 3rd edition, originally developed and validated within
a population of undergraduate students from 23 postsec-
ondary institutions, did not include graduate-level learners
or those within health care education programs.2 Given the 
content, instructional delivery methods, and curricular frame-
work within physical therapist education, DPT learners may 
require different learning strategies and sophisticated skills in 
SRL greater than those required for undergraduate education. 
A more concise and reliable instrument, such as the LASSI-
DPT, may enable programs to efficiently identify learning
strategy deficits and deliver targeted support for learner devel-
opment, particularly in the early stages of the program.
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