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ABSTRACT

The present study sought to provide a better understanding of the factor strutiere of
Learning and Study Strategies Inventory, Second Edition (LASSI-2) aethea scale level
(via confirmatory factor analysis) and to expand the LASSI-2's psychmnpetperties (i.e.,
means, standard deviations, alpha coefficients, and correlations of the LASS&2 scores) as
well as examine for potential sex differences in the LASSI-2 scales(aat tests with
Cohen’sd also being calculated) with a sample of 420 university students. The meansdstandar
deviations, and alpha coefficients of the 10 LASSI-2 scales for the currardpgisared
comparable to those reported in the LASSI-2 manual and studies in the litesatomming the
LASSI-2. Additionally, the range of the correlations among the LASSI-2soalthe current
study was comparable to the range of correlations that the LASSI-2 Imepoided. There were
statistically significant sex differences in the scale scores dfAl¥SI1-2's Anxiety, Study Aids,
and Attitude scales; however, the effect sizes for these scales suggddteesthavere only
moderately small differences. With regard to the LASSI-2’s factacttre, the 10-scale
structure proposed in the LASSI-2’s manual was not sufficiently supported; howevdrppost
analyses examining the LASSI-2’s scales individually indicated thatnixee#y, Attitude, Study
Aids, and Test Strategies scales had good structural support. Implicatibesefihdings are

discussed and suggestions for future research are provided.
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A Factor-Analytic Study of the Learning and Study Strategies Inwerfi@cond Edition
(LASSI-2) in a Sample of University Students
I. LEARNING AND STUDY STRATEGIES: AN INTRODUCTION
The use of learning and study strategies is associated with acaderegss{ikleming,
2002; Gettinger & Seibert, 2002; Turner & Husman, 2008; Weinstein, Husman, & Dierking,
2000). Unfortunately, even though it has been reported that teaching students the dienefit
effective strategies will likely improve their study habits (Buggl.Bsh, & McDaniel, 2008), it
is rare that students are taught such strategies (Weinstein et al., 2080), mainy students that
enter college do not have knowledge of the various learning strategies that cath (eiuser &
Husman, 2008). Consequently, some students may progress through school and never utilize
effective ways in which to study (Gettinger & Seibert, 2002). For example, litceasreported
that among 12 graders, 71% of them study for an hour or less per day, while 25% of them do
not engage in any form of studying (Gettinger & Seibert, 2002).
Learning and study strategies include the behaviors, thoughts, activities, faethgs

that an individual engages in when attempting to learn something (Gettinger & S002;
Nist & Holschuh, 2000; Weinstein et al., 2000; Weinstein & MacDonald, 1986). Learning and
study strategies also include students’ thoughts and behaviors associatée sfthtegies they
use and the rules and guidelines that they use for choosing the strateglesytbatieéve are
best for a given learning or study situation (Gettinger & Seibert, 200219¢ée & MacDonald,
1986). Learning strategies are intentional, require effort, and can be tengimodified

(Weinstein et al., 2000; Weinstein & MacDonald, 1986). Overall, effective |epamad study



strategies improve the efficiency and effectiveness of learningriGet & Seibert, 2002). Some
examples of learning and study strategies include repetition, elaboratiamasizing,
underlining, note-taking, outlining, read-recite-review, low anxiety, peséttitude,
concentration, information processing, motivation, selecting main ideas,seiftestudy aids,
time management, and test strategies (Flippo, Becker, & Wark, 2000; McDH4owerd, &
Einstein, 2009; Nist & Simpson, 1994; Weinstein et al., 2000; Weinstein & Palmer, 2002).
Learning and Study Strategies and Other Constructs

Many studies have documented the associations between use of learning and study
strategies and other constructs. The following sections will provide a sambpéeretearch in
various areas related to learning and study strategies. The sections aizedrigdo the
following areas: academic variables, nonacademic variables, and intienai/a variables.

Learning and study strategies and academic varialfl@sareness of and use of learning
and study strategies are associated with academic success and rdamji@oatcomes
(Fleming, 2002; Gettinger & Seibert, 2002; Kovach & Wilgosh, 1999; McKeachie, 1988; Palmer
& Goetz, 1988; Turner & Husman, 2008; Weinstein et al., 2000). For example, study strategy
use has been found to be associated with the ability to complete homework and pedayma
achievement tests (Gettinger & Seibert, 2002), grades (Fleming, 2002, Kbmj der Ploeg, &
Topman, 1994; Nist, Mealey, Simpson, & Kroc, 1990; Phan, 2009; Weinstein et al., 2000), rates
of graduation (Weinstein et al., 2000), perceived ability (Braten & Olaussen, 1998), and
perception of time usage (Bond & Feather, 1988).

Fleming (2002) found that first-year students who were taught study stsategroved
their performance on exams and this improvement continued beyond the point that thiestrate

were taught (i.e., 13 weeks). Fleming found that before being taught leatrategies, first-year



control group students scored lower on two tests compared to other students. Howevédr, after a
students were introduced to learning strategies and took the third testcargrdifferences in
scores were no longer found (Fleming, 2002).

Kleijn et al. (1994) reported that the scales of the Study Management and Academi
Results Test (SMART), an instrument that measures study strategssreiaated cognitions,
exam-related thoughts, and time management, were correlated with studertkpsrformance
in all three of their studies. The scores of the Time Management, Test Amxidtyest
Competence scales accounted for greater than 37 percent of the varignaeddgroint average
(Kleijn et al., 1994).

Dickinson, O'Connell, and Dunn (1996) found that the study strategy pertaining to the
way in which study time is distributed was associated with conceptual tes$ scal essay test
scores. The high scoring students studied less and distributed their studydimernatshort
study periods compared to the low scorers (Dickinson et al., 1996).

Yip and Chung (2002) documented differences in scores on the Selecting Majn Ideas
Scheduling, Motivation, and Concentration subscales of their revised version of thed,eeuchi
Study Strategies Inventory (LASSI), a measure of learning anygl stradegy use, for high
achievement students compared to low achievement students, with high achievemets stude
displaying significantly more learning and study strategies.|&iyi Albaili (1997) found
differences in scores on all 10 of the original LASSI learning and stuategyrscales when
comparing low achievement college students with average achievement anchingkeaent
college students, with the low achievement college students having lower scores.

Proctor, Prevatt, Adams, Hurst, and Petscher (2006) noted that students who were having

difficulties in college had poorer learning and study strategies than thibsitxsuch



difficulties. Along the same lines, Deming, Valeri-Gold, and Idleman (1994) nesednch that
reported that low scorers on learning strategies such as anxiety, ainagement, and attitude
perceived college as more difficult. Furthermore, Braten and Olaussé8) (Eported that
Norwegian college students with more perceived ability used more leamihsfudy strategies
than college students with less perceived ability.

Learning and study strategies and nonacademic variabkarning and study strategies
have been found to be associated with nonacademic variables as well. For exanmypséjlistud
contribute to job success (Gettinger & Seibert, 2002). Learning strategiesalso been found
to be associated with stress-related variables. Gadzella, Masten, eksl($898) found that
Elaborative Processing, a learning strategy measured by the Inveiht@aroing Processes
(ILP), was positively correlated with Cognitive appraisal, which is ongoatef stress
reactions measured by the Student-life Stress Inventory. Negativiaton® between Deep
Processing (a learning strategy measured by the Inventory of hg&trocesses) and Frustration
(a stressor measured by the Student-life Stress Inventory), between idtBoady (a learning
strategy measured by the Inventory of Learning Processes) and Gdiaflsttessor measured by
the Student-life Stress Inventory), and between Methodical Study and $edachstressor (a
stressor measured by the Student-life Stress Inventory) were also anze(la et al., 1998). It
was also found that Test Anxiety as measured by the Test Anxiety Inverdsryositively
correlated with Emotional stress reaction and Physiological stresmnedoth measured by the
Student-life Stress Inventory (Gadzella et al., 1998).

Studies have also found some relations associated with sex of students. Grimes’ (1995)
research revealed sex differences on many of the LASSI scales,inglgtabnger study skills

for females on the Attitude, Motivation, Time Management, Study Aids, and SeifJ sstles



and higher scores for males on the Anxiety (low anxiety) scale. Usingveeljian version of
the LASSI, Braten and Olaussen (1998) found that female college students useanming
and study strategies in the areas of Motivation, Time Management, and Stuéndichale
students scored higher on the Anxiety and Information Processing scalestHdsomigiinal
LASSI, Sizoo, Malhotra, and Bearson (2003) noted significant differences betwese fe
business students and male business students in the areas of Motivation, Concentrata®), Att
Time Management, and Study Aids, with females possessing more skillsematfeas. Among
the students with learning disabilities in Kovach and Wilgosh's (1999) studyficsighsex
differences were found, with males scoring lower on Motivation, Study Aids, afdleting
and with females scoring lower on Anxiety (high anxiety). Schommer-AikidsEaster (2008)
also found significant sex differences, using the second edition of the LASSS{{2ASwith
males scoring higher on the Anxiety scale and females scoring higher tuthyeAids, Time
Management, and Attitude scales.

Learning and study strategies and internal/affective varialilearning and study
strategies have been found to be associated with internal/affectiablearas well. For
example, relations have been noted between study methods, anxiety, and feareof fail
(Entwistle & McCune, 2004). Study strategy awareness has also been showrotgeiattitudes
(Fleming, 2002), and it has been argued that study habits can enhance or decra#se stude
motivation (e.g., the resulting success of using good study strategiagluance motivation)
(Gettinger & Seibert, 2002). However, motivation also has an influence on stubiyinggtle &
McCune, 2004; Gettinger & Seibert, 2002). For example, some early researchesitjpest
students having differing motivation would vary in the ways in which they studied (Bet&is

McCune, 2004). With low motivation, students' study habits are poor; thus, individuals may not



utilize effective study strategies because they lack sufficienvatmtn (Gettinger & Seibert,
2002).

Study habits can also enhance or decrease students' self-efficoyg@ & Seibert,
2002). Self-efficacy beliefs and the use of study strategies have been nipderattated
(Gettinger & Seibert, 2002). Successful studiers believe that they havel awar their
academic success; therefore, they are willing to spend their timengjafiectively (Gettinger
& Seibert, 2002). However, students having academic difficulty tend to be pegsabut
their control of their success and are not motivated to use strategies that wmrolkiteir
studying (Gettinger & Seibert, 2002).

Methods of assessing study strategies

The evolution of study strategy assessment instruments has been influenced by
developments in research in education and concepts in cognitive psychology (E&wistl
McCune, 2004). Entwistle and McCune (2004) reported that the measures of studiestrateg
have changed over time, with newer measures expanding on earlier measuresucieesling
measures provided additional concepts of studying, contributing to a more thorougptidasc
of studying than earlier measures (Entwistle & McCune, 2004). Some of thasaresare
quite complex with various scales and subscales.

Entwistle and McCune (2004) reported that many self-report, Likert-typgatdearning
and study strategy measures with similar psychometric charactehate been developed, with
differing purposes and from different theoretical backgrounds. This has deisutteveral
measures being designed that use different meanings for the sameltggynand multiple
terms to describe the same concept of studying (Entwistle & McCune, 2004).

Entwistle and McCune (2004) provide a good summary of six of the most popular and



extensively researched measures of study strategies (i.e., the Agso@aStudying Inventory -
ASI, the Study Processes Questionnaire - SPQ, the Inventory of Learoces$ts-R - ILP-R,
the Learning and Study Strategies Inventory - LASSI, the Inventdrgarhing Styles - ILS,
and the Motivated Strategies for Learning Questionnaire - MSLQ), alth@ conceptual
comparison of these multidimensional inventories based on empirical research,&ncept
analysis, and item analysis. Entwistle and McCune (2004) concluded based on thsis &matly
the six measures of study strategies that were analyzed eachlgicafesisted of three primary
conceptual factors (deep processing related variables - activigaged in for the purpose of
understanding, surface processing related variables - activitiageahn for the purpose of
recitation, and achieving-related variables) (Entwistle & McCune, 2004).

Cano-Garcia and Justicia-Justicia (1994) demonstrated the similaritie=ebethe
multidimensional scales of several learning strategy instrumentsfasiog analysed\ = 991
first and last year university students). Factor analysis of the sfales LASSI, the Learning
Styles Inventory (LSQ), the Inventory of Learning Processes (ILP), ankbitr®@aches to
Studying Inventory (ASI) using the principal-components method with oblique rotasafied
in eight components (eigenvalues exceeding one; total variance explained = &di%). F
analysis on the scales of the LASSI, the Learning Styles Inventory, tetémy of Learning
Processes, and the Approaches to Studying Inventory using the princtpes-faethod with
oblique rotation yielded four factors with eigenvalues exceeding one, namebr&ilae
Processing, Deep Processing, General Learning Styles, and Trad#fiodglMethods. The
results explained 80% of the data’s common variance. Factor analysis on onlye¢b®ttie
LASSI, the Inventory of Learning Processes, and the Approaches to Studyintpiguesing

the principal-factors method with oblique rotation yielded three factorsnfeagiees exceeding



one) (Cano-Garcia & Justicia-Justicia, 1994).

Muis, Winne, and Jamieson-Noel (2007) suggested content similarities at thevieém le
for three multidimensional measures (the LASSI, the Motivated Stestégi Learning
Questionnaire - MSLQ, and the Meta-cognitive Awareness Inventory ).MAey identified
what they believed were four conceptual components of self-regulated leastingdslated
learning encompasses one's typical use of learning strategies ancangtsan use of certain
strategies to fit a given task) using the subscale content of four subscaleb ofeasure. That
is, each component was represented by one subscale from each of the three mutiithinens
measures (the LASSI, the Motivated Strategies for LearningtiQueaire, and the Meta-
cognitive Awareness Inventory) that the researchers chose based on theontent. More
specifically, conceptual similarities at the item level (similesiin item content) were found for
items on the LASSI's selecting main ideas subscale, the Motivated Ssdtagiearning
Questionnaire's organization subscale, and the Meta-cognitive Awarenes®ig's planning
subscale. Conceptual similarities at the item level were found for items bA8®'s
information processing subscale, the Motivated Strategies for LearnegfiQhnaire's
elaboration subscale, and the Meta-cognitive Awareness Inventory's intrmnagement
skills subscale. Similarities in item content were found for items on the LRAS8dy aid
subscale, the Motivated Strategies for Learning Questionnaire'scogtdive self-regulation
subscale, and the Meta-cognitive Awareness Inventory's debugging stratdggeale. Lastly,
conceptual similarities at the item level were found for items on the L&S&8f-testing
subscale, the Motivated Strategies for Learning Questionnair&sldtiinking subscale, and
the Meta-cognitive Awareness Inventory's evaluation subscale. Muis 20@T) termed these

conceptual sets of similarities as the following components of self-reduidrning: main



ideas/organization, elaboration, self-regulation, and evaluation, respgctivel

However, Muis et al. (2007) found that there was a lack of consistently high tongla
between the self-regulated learning components that they identified tranalylzing the
contents of the scales' items and their respective scales and amongefgormling scales that
represented each component (i.e., there was weak convergent validity for the gus)pone
Nevertheless, correlational analysis demonstrated that the LASSIdhosvenost discriminant
validity for its four subscales that were evaluated compared to the Motivaseelgiis for
Learning Questionnaire’s four subscales and the Meta-cognitive Aessrémventory’s four
subscales (Muis et al., 2007).

Muis et al. (2007) concluded that measures developed based on different theories produce
measurements of different aspects of self-regulated learning. Fapkxdhey suggested that
the LASSI may be better at measuring self-regulated learningffieats processes of encoding,
the Motivated Strategies for Learning Questionnaire may be bett&rastunng self-regulated
learning that affects processes of motivation, and the Meta-cognitiveeAgss Inventory may
be better at measuring self-regulated learning related to processetacbgnition (Muis et al.,
2007).

The above comparisons of the different measures of learning and studyiesdrate
important to consider when choosing which instrument to use. Knowing an instrument's
advantages over others is also helpful in making such a decision for its use. For gtteample
LASSI includes learning and study strategies (based on a study skillsgrarogram) that can
be trained and taught (Entwistle & McCune, 2004), which seems to make it moregbithetn
instruments that just assess how students study, such as the Approachesrig Stuelytory,

the Study Processes Questionnaire, and the Inventory of Learning PraR€Esewistle &



McCune, 2004). The LASSI could be used as an assessment instrument for trackiagrées pr
of a learning strategies intervention course or an individual student’s pragteesuse of
learning strategies, as well as serve as an aid that enhances astwlarghess of his or her
learning and study strategies so that he or she can take responsibihgnio{Sizoo et al.,
2003). Additionally, as mentioned above, four of the LASSI scales when compared taafear sc
of the Motivated Strategies for Learning Questionnaire and four scales bfeta-cognitive
Awareness Inventory showed the most discriminant validity (Muis et al., 200 Wwinther
demonstrates the LASSI's utility in relation to other measures.

As noted by Weinstein, Zimmermann, and Palmer (1988), there were mantidingitia
study skills instruments before the development of the LASSI. Weinstein andrRa062)
claimed that the LASSI attempted to address the flaws in previous meassiadyaskills. For
example, some limitations that Weinstein et al. (1988) noted in previous meastgdkatan
general, the reliabilities of the subscales of measures assdssingldlls were low, study
practices noted by the instruments were not empirically validated and tleemeigmot be
effective, and most of the assessment tools available were not developed ty dedictent
skill areas of students but were only developed to identify how students study (Enfwist
McCune, 2004). The LASSI addressed previous measures’ limitations in that L&S3&d are
generally considered useful for research, its strategies proved to be valiteatideegiven their
association with performance instruments and students' grades (Albaili, 190&t &li, 1990;
Smith & Smith, 2002; Weinstein & Palmer, 2002). The measure has also been effective i
learning courses (Nist et al., 1990; Weinstein & Palmer, 2002) because a camnfuast to
assess the strengths and weaknesses of students’ learning and stuglgsstatiat

individualized remediation could be provided (Weinstein et al., 1988).
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The LASSI is currently in its second edition, the LASSI-2, which was developed to
improve the original LASSI (Weinstein & Palmer, 2002). It was developed in twdeprove
psychometrics and the normative sample, update items, broaden scale conceptssunentie
academic practices and new research findings, and ensure that eachsst@eshme amount of
items (Weinstein & Palmer, 2002). Since its development, little researchdrapitaished with
the LASSI-2 despite its many potential benefits. The LASSI-2 wagrdsssto provide students
with information on their studying and learning strengths, identify learmdgtudying areas
that would benefit from enhancement and remediation, help teachers plan thesoatassd
student individualized curriculum focus, track progress in the LASSI's coméas, @etermine
the effects of intervention, and advise college students (Weinstein & Palmer, 20@2) tii&
LASSI-2’s wide-ranging utility, it is the focus of the present studyorRd discussing the'2
edition in detail, attention is first paid to describing the original LASSI.

Learning and Study Strategies InventoryEtlition (LASSI)

The LASSI (Weinstein, 1987; Weinstein, Schulte, & Palmer, 1987) measuredehe e
to which postsecondary students use learning and study strategies (Winng,&26@9). It was
developed to assess study strategy problem areas and strengths amgagtualients and to
provide feedback on areas that may need improvement (Weinstein & Palmer, 2002).

The process of developing the LASSI started with gathering data and exguthiai
existing measures of learning and study strategies (Weinstein &1RaMA2). The developers
of the LASSI found that there was not a consistent way in which the concepts deatipna
learning strategies and study skills were being defined by practgicassessment instruments,
and researchers; therefore, they attempted to develop their own categuisesn(df learning

strategies and study skills areas/topics). In an attempt to help with mla&iogtegories, the
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developers examined what was covered in books on study skills, programs pertaining to stud
skills, and study skills manuals. The developers also consulted experts in |@authistydy
strategies (Weinstein & Palmer, 2002).

A 645-item item pool was created from the above sources of information (VMeiRste
Palmer, 2002). The items were sorted by expert judges using the initialrezgdfat had been
developed. While sorting items, the following problems were noted: several iter@seaarly
identical and several items could be sorted in more than a single categoryvédlopels fixed
the former problem by taking out identical items. The plan for the latter probdsmovhandle it
when a revision to the categories (concepts encompassing learningestrateystudy skills)
could be possible given the descriptive and correlational data that would be aatiatbiatial
pilot tests. Additionally, items that were not directly related to studissdild items with content
that did not reflect student characteristics that could be changed through temedse taken
out. Tests and measures specialists modified items that seemed to addegbsmmarsingle
statement or question in a single item and items that were poorly written andrapnitesn
revision procedures resulted in a 291 item pool of pilot test items. These pilot ieare tnge-
false format, with about half the items stated positively and half statetvebgé/Neinstein &
Palmer, 2002).

To examine the administration process and gather psychometric informationitemite
the developers conducted a pilot test with students, administering some ofigheilotttest
items (about a third), a questionnaire pertaining to test administration anehtiseaind a social
desirability measure (Weinstein & Palmer, 2002). Some of the pilot testpantE were
interviewed as well. Changes to the items were made based on the above dditancafid

related student information. The changes included having the measure refleat-aye
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response format, making wording changes, and taking out items with correlatiotisensocial
desirability measure that were above .50. Confusing items were modifiedavednitems

were also added based on cognitive psychology research literature, stedpotsses to
guestionnaires, and practitioners' comments. The resulting item pool of 149 iteresananed
separately by two psychometricians and by two content specialists, andiaréwithe
categories was made, with categories (14 categories or lean@tegss and study skills areas)
consisting of a minimum of seven items per category. The developers adreshizhother pilot
test to examine the administration process and the new item properties. Basextiptivdedata
and students' comments collected on this administration, the 130 items to be used testired
the LASSI were selected (Weinstein & Palmer, 2002).

Field tests were administered, during which time the LASSI items nedueed from 130
to 90; additionally, 10 scales were developed that measured clusters of siisdieakning
strategies, beliefs, and attitudes, which were established by expertstaed developed by
using each scale's psychometric data (e.g., coefficient alpha) (WeiRdtalmer, 2002). Initial
norms were established using Fall 1982 data from freshmen at an eastgye (880 freshmen
participated with 780 having complete LASSI data available). The scateshves refined, with
30 more items added before the 1984 field test (Weinstein & Palmer, 2002). The developers
further modified the instrument into the original 77-item, 10-scale (Anxfdtitude,
Concentration, Information Processing, Motivation, Selecting Main Ideds] &sting, Study
Aids, Test Strategies, and Time Management) LASSI, with 10 scalessmmresponding to the
10 scales and a normative sample of 880 freshmen from a southern university (W&inste
Palmer, 2002). The LASSI’s (Weinstein et al., 1987) 10 scales included coftoeptbe

components of will, self-regulation, and skill of the Model of Strategic Learnifegnstein et
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al., 2000). The LASSI's (Weinstein, 1987) scales did not overlap one another (Winmey& Pe
2000).

Item responses for the LASSI (Weinstein, 1987; Weinstein et al., 1987) falfspoint
Likert-type response format ranging from “not at all typical” to merch typical” (Winne &
Perry, 2000). A total score is not produced. Scale scores for each scalelwdatechby adding
the responses for each item of each scale (Winne & Perry, 2000), with higlesrisdozating
more effective strategy use (Weinstein & Palmer, 2002). The LAS&Esnstein, 1987) scale
scores can be converted to percentile scores by using the chart provided in tigepsotocol
so that these scores can be compared to other postsecondary students’ score& Patinne
2000).

Reliability of the LASSRIpha coefficients for the final 77-item LASSI (Weinstein,
1987) scales ranged from .68 to .86 (Winne & Perry, 2000). Several subsequent studies have
examined the reliability of the LASSI’'s scales with internal coasiges ranging from .65
(Study Aids) to .85 (Concentratio)l € 264) and .65 (Study Aids) to .86 (Time Management)
(N =143) (Olejnik & Nist, 1992); .67 (Study Aids) to .86 (Concentration) (Melancon, 2002); .57
(Study Aids) to .85 (Time Management) (Norwegian version of the LASSI)gB&tOlaussen,
1998); .60 (Attitude) to .87 (Motivation) (revised version of the LASSI for a Hong Kong
context) (Yip & Chung, 2005); .57 (Study Aids) to .85 (Time ManagemBit) 173) and .63
(Study Aids) to .84 (Time Management £ 176) (Norwegian version of the LASSI) (Olaussen
& Braten, 1998); .74 (Study Aids) to .85 (Self-Testing) (Time 1) and .69 (Attitude estd T
Strategies) to .85 (Time Management, Anxiety, and Information Progg¢$3ime 2) (Flowers,
2003); and .40 (Study Aids) to .79 (Time Management) (Deming et al., 1994).

Test-retest reliability (3 weeks) was also examined on the origina@7EHASSI's

14



scales using 209 students (Weinstein & Palmer, 2002), with the LASSI (Weiri€87) scales’
test-retest reliability ranging from .72 to .85 (Winne & Perry, 2000). Olejnik artd N82)
found test-retest reliabilities (10 week interval) ranging from .37 (Studly) to .57 (Time
Management), which the researchers suggested could be lower than thedtegiostest
reliabilities of the LASSI scales due to the effects of studyegjyantervention that was
provided during the 10 week interval. Flowers (2003) reported test-retest tgligbiweek
interval) for the LASSI scales ranging from .55 (Test Strategied)et (Concentration);
however, it was suggested that the test-retest reliability may have bleenced by the study
skills intervention students received, thus making the scores appear amifayhept be stable.

Validity and Factor Structure of the LASS$iitially, to evaluate the LASSI's validity, the
LASSI's scale scores were examined in comparison to tests or subscatéesofas that
assessed similar concepts (Weinstein & Palmer, 2002). For instance,Si&¢'s foformation
Processing scale and the Inventory of Learning Processes' Elab&ratessing scale
correlated at .60 (Weinstein et al., 1988). Some of the LASSI scales were mlatedalvith
performance instruments (Weinstein & Palmer, 2002). User validitywestsalso used to
evaluate the LASSI's validity, with reports of the LASSI's usefulnessd@weopers have also
used the LASSI in a learning course to assist in identifying students' protelasy f&acilitate
remediation and enhancement, and monitor students' progress and the contents of the course
(Weinstein & Palmer, 2002).

Subsequent studies have also been conducted to evaluate the LASSI'’s validity. For
example, Smith and Smith’s (2002) study found that LASSI scale scores welateorwith
test scores, test anxiety, and in general, test motivation. It has also beentcdatbtisat a

greater amount of LASSI study strategy use is associated withrgpeateived ability (Braten
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& Olaussen, 1998). Melancon (2002) correlated LASSI scores with scores on theaRgrs
Preference Self-Description Questionnaire (PPSDQ), a Jungian persprefiyences measure,
and found that a couple of the LASSI scores (Time Management and Motivation) were
correlated with the Personality Preference Self-Description @uestire scores (Judging-
Perceiving), suggesting moderate relations between being more judgarehbeing more
conscious about time management and more willing to take responsibility for eddcationa
achievement.

Ting, Grant, and Plenert (2000) found that freshmen students’ LASSI scoresadcreas
significantly after an intervention program. Flowers (2003) supported the useIloASSI for
examining the effects of a study skills and reading course and as an adjunct toatshfer
measuring and increasing college students’ awareness of theihstitsyand school
performance. Research conducted by Nist et al. (1990) indicated that the LASS8ffective in
measuring regularly admitted and developmental university studentsivafaod cognitive
changes after taking a course in study strategies. The reguanriited students showed
significant increases on all of the LASSI scales, and significant piediain grade point
average and semester course grades could be made. With regard to the detalspndess
students, significant increases were found for all of the scales of th8llp&&ceived as
cognitive scales (Information Processing, Self-Testing, Study Aids, Trast@es, Selecting
Main Ideas) and for three out of the five scales that were perceivecetsvafcales (Anxiety,
Time Management, Concentration) (Nist et al., 1990).

Nist et al.’s (1990) regularly admitted college student sample's LA&3Irevealed that
the Motivation scale and grades in a course on study strategies weraygedigtades for the

semester. The data revealed that the Anxiety, Self-Testing, Motivation caeeér@ration scales
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were moderately correlated to grade point averages for the semestey réiported that 20% of
the variance in regularly admitted students’ grade point averages wetsmted for by LASSI
scores. Some significant correlations between Time Management and Cdiarest@res and
grade point average and between Motivation scores and grades in a studyestcatage for
the developmental studies student sample were also found (Nist et al., 1990).

Albaili’'s (1997) study showed that significantly lower scores on the soateg LASSI
were associated with low grade point averages. The results of the studienhtled low grade
point average students had significantly lower scores on the scales of tB¢thA® average
grade point average students and high grade point average students. The LASSI soabss tha
contributed in separating the low achieving college students and the other two higéeéngc
college students were Motivation, Information Processing, and Selectimgldiéais, with
Motivation separating the groups with the greatest effectiveness. Ovenal§ concluded that
students that engage in more of the strategies assessed by the LASSI terd&itha
academic success. It was also suggested that higher achieving doitkggssseemed to be
taking responsibility for their academic success and giving more effargeme in the LASSI
strategies than the low achieving college students (Albaili, 1997).

Schumacker, Sayler, and Bembry (1995) were able to discriminate successfal (gr
point average of 2.5 and above) from unsuccessful early entrance college sianhgntASSI
scale scores (i.e., Concentration, Anxiety, Information Processing, antr&eMain Ideas).
Yip and Chung (2005) documented that the Concentration and Motivation scales served as
variables that discriminated low and high academic achievers.

Kovach and Wilgosh (1999) found that students with learning disabilities with good

academic standing scored significantly greater on the scales of Mwtieaid Time
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Management than the students with learning disabilities on academic probaliltiomally,
Grimes (1995) found that scores on the LASSI scales differed significantiskidevel for
dropping out of college or academic difficulties (i.e., high-risk = athlsteslents with grade
point averages lower than a 2.0, students with learning disabilities, and studeresd f®fean
instructor for academic difficulties; general-risk = enteringrdagon students; and low-risk =
honors students and pre-medical majors students). In general, the low-risk groags scor
significantly higher on the scales (i.e., the low-risk groups had mordie&fatrategies) than the
high-risk students (Grimes, 1995).

Although the LASSI is organized and scored using a 10-scale structure femis i
studies have examined the LASSI in terms of its component structure (latenstaacture)
using its scales. A latent factor structure composed of three factorsyrtzioel-related
activities (Motivation, Time Management, Concentration); Goal orientatioriély, Selecting
Main Ideas, Test Strategies); and Cognitive activities (InformatioceBsing, Study Aids, Self-
Testing), has been suggested using exploratory principal component analysis wak prom
rotation (N = 264) and supported using confirmatory factor analy$rs {43) (Olejnik & Nist,
1992). This finding is consistent with the LASSI being multidimensional and digemlithe use
of a total score (Olejnik & Nist, 1992).

Olaussen and Braten (1998) conducted exploratory factor analyses usifgaprinc
component analysis on two samples of Norwegian students’ scale scorge#éfirahd second
year student data samples) on a Norwegian version of the LASSI. Results fostthed
sample indicated three components using the Kaiser-Guttman rule and theatciResuilts of
the second year sample’s data also supported three components (Olaussem &1 B&&).

Exploratory factor analysis using the principal factor method with obliqueantgte.,
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direct oblimin rotation) was also conducted on the two samples to indicate the smatdsthat
made up the factors of the LASSI for each sample, which resulted in adbteerhodel for
both of the samples (Olaussen & Braten, 1998). For the first year student shmfitet factor
included the Motivation, Concentration, Attitude, and Time Management scales; the second
factor included the Selecting Main ldeas, Anxiety, and Test Strategaes; and the third factor
included the Study Aids, Information Processing, and Self-Testing sthlese factors were the
same as the factors proposed by Olejnik and Nist (1992) for their Americaresargapt the
Attitude scale for the American data had low pattern coefficients withrak of their factors.
Olaussen and Braten's (1998) Norwegian second year students’ scoresdralgiatiar factor
structure as the first year students’, with the exception of the Conaamsaale for the second
year sample having high pattern coefficients with the first and the seaiadsfaDlaussen and
Braten (1998) concluded that differences in level of education for their sadiglaot produce
differences in the factor structure for the LASSI, and the factor steufdiutheir Norwegian
students was comparable to the factor structure for American students.

Olaussen and Braten (1998) also conducted a confirmatory factor at@lgssmnine
how well the proposed American model (Olejnik and Nist's model) of the LAS8éifrtfirst
year Norwegian student data, which resulted in an inadequate fit. A modified mduel of t
Norwegian first year student data was then explored, which resulted in theifglimodel:
effort-related activities - Motivation, Concentration, Time Managepaed Attitude (main
indicators) and Test Strategies (low correlation with effort-relataditées); goal orientation -
Test Strategies, Selecting Main Ideas, and Anxiety (main indicatmtdnformation Processing,
Attitude, and Concentration (low correlations with goal orientation); and cogndiiias -

Self-Testing, Study Aids, and Information Processing (main indicatorsyaledting Main Ideas
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(low correlation with cognitive activities). Among the latent variablegntwe activities and
effort-related activities had the strongest relationship. The modified rabboeled the scales of
the LASSI to load onto more than one factor. The modified model’s factors werieadént
Olejnik and Nist’s (1992) factors with only small differences in theioglahips between the
factors and the scale indicators (i.e., some scales were indicators on maryedHactor). The
modified model was also supported using Olaussen and Braten's (1998) secormhyeagidd
student sample data and using Olejnik and Nist's (1992) data. These analyses singported t
LASSI as a multidimensional instrument with scales that assess ttaetvariables (Olaussen
& Braten, 1998).

Lastly, Cano (2006) used principal component analysis with oblique rotation to explore
the factor structure of the LASSI with data collected from 527 freshmenaihaigsis resulted
in three factors: Affective Strategies (Attitude, Time Managemeamtc@ntration, Motivation),
Goal Strategies (Anxiety, Attitude, Test Strategies), and Comprehensiomoking Strategies
(Information Processing, Self-Testing, Study Aids). The factor structaseswpported using
confirmatory factor analysis with 429 college seniors (Cano, 2006).

Only one study (Melancon, 2002) to date examined the LASSI's proposed 10-scale
structure at the item level, with principal component analysis with varimatateing used.
The researcher concluded based on the results of the analysis that the LASSI alidisbbt
10 scales. Large correlations among the scales of the LASSI also suppersedgestion that
the measure may assess less than 10 variables. Based on the study’st ieasl&)ggested that
a different scoring system for the LASSI may be necessary, whichesaly in fewer, more
reliable scale scores (Melancon, 2002).

Pros and Cons of the LAS8any have argued for the LASSI's utility in that it is
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standardized and normed, has a user’s manual, and has a scoring protocol so that @fcan be s
scored and self-administered (Winne & Perry, 2000). The user’s manual also provides
suggestions for how LASSI scores can be used (Winne & Perry, 2000). A studeiésoprof
learning and study strategies can also be produced with the LASSI (Winney&Z080).
Additional arguments for the LASSI's use are in terms of its validity (hlA897; Braten &
Olaussen, 1998; Nist et al., 1990; Smith & Smith, 2002), relevance to studying adult learning
models (Olejnik & Nist, 1992), potential use as a research tool (Braten &s@gu98;
Melancon, 2002; Olejnik & Nist, 1992), ability to track progress of a learning gieeate
intervention course and students' progress in using learning and study strasegetsas its
usefulness to increase students' awareness and responsibility faxdhamd and study
strategies (Sizoo et al., 2003).

However, there have been some significant concerns raised with respeatrigitiee
LASSI, such as the LASSI's having a limited norm sample (Nist et al., 1990), ngt bei
generalizable to developmental studies students (Nist et al., 1990), generalingaftective
in measuring changes in skills after a semester in a tutoring programyba&dthastain,
1998), and not being predictive of developmental studies students’ grades in regudtioeduc
classes or in a course in study strategies (Nist et al., 1990). Howeven Bnét Olaussen
(1998) and Olaussen and Braten (1998) claimed that the scores of the LASSlizmohéo their
culturally diverse college student sample, with the exceptions of the LASSligla and
Motivation scales (Braten & Olaussen, 1998, 2000). Moreover, Nist et al. (1990) and Ting et a
(2000) noted that the LASSI was effective in measuring changes afteeimtion.

Other concerns raised have been with respect to the LASSI's underlyingrstruct

Although the LASSI is proposed as a 10 scale measure with a 10-scale scsteng 8§elancon
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(2002) suggested that a different scoring system may be necessarymalkiiencompass fewer
scale scores. In addition, Olejnik and Nist (1992), Olaussen and Braten (1998), anaD&o (
have proposed three-factor latent factor structures (component structurbs) {&ISSI's scales
that differ from the 3-component structure of the LASSI suggested in th8IL/A&nual. These
criticisms have implications for the second edition of the LASSI.

LASSI, 2 Edition (LASSI-2)

Revisions to the LASSI were engineered by the developers via a majondestrategies
project (Weinstein & Palmer, 2002). The second edition of the LASSI (LASSI-2)levesdoped
in order to improve upon, and also update, the original (Weinstein & Palmer, 2002). Interview
data from professionals who worked with or had done research pertaining tosttelesk for
academic difficulties were used to help with improving the LASSI (Wem&d?almer, 2002).
Educational psychometricians were also consulted. Relevant textbooks, resgancht sites,
and learning materials were also examined for potential item contemgi&iai & Palmer,

2002), with the initial item pool including 134 items (77 items from the original LAB&ba

with 57 items developed to improve the original). The items were evaluated lat@duand
psychologists, which resulted in some items being reworded, some being removed, andsew
being added. The items were randomly ordered to compose the pilot test versionAB 8121
(Weinstein & Palmer, 2002).

Based on the results of pilot testing, the developers further refined the medbkure wi
respect to item removal, modification, and construction (Weinstein & Palmer, 2002)eWhe
item pool consisted of 166 items (77 from the original LASSI, 29 from the LASSI-@tdqsk
version, and 60 newly developed items), with the form being subject to further stxytiny

educators, psychologists, psychometricians, and students in advance of the LAf&Sd-Pest

22



(Weinstein & Palmer, 2002).

The LASSI-2 version for field testing and norming was given to studiintsl(092)
from 12 colleges of varying geographic locations (Weinstein & Palmer, 200Rnatéty 80
items were retained for use in the final version of the LASSI-2 (Weinsté&ial&er, 2002). Ten
scales (each scale including eight items) were established for tH&l12A8/ including the items
that conceptually best captured each scale's conceptual content and the iterodilbatghe
best psychometric properties for each scale (Weinstein & Palmer, 2002).

The following learning and study strategy scales comprised the final verfsibe
LASSI-2: Anxiety, Attitude, Concentration, Information Processing, MotwatSelecting Main
Ideas, Self-Testing, Study Aids, Test Strategies, and Time Manag@Meinistein & Palmer,
2002). These learning and study strategy scales are reportedly adsadiathe strategic
learning components of will (Motivation, Anxiety, and Attitude), self-regata{iStudy Aids,
Concentration, Time Management, and Self-Testing), and skill (Selectingltiésis, Test
Strategies, and Information Processing). Thus, each scale of the LASSUigested to be
primarily associated with one of these components (Weinstein & Palmer, 2002).

The will component reflects the extent to which students worry about school
performance, the extent to which students want to learn and are interested inasuhtwdir
degree of perseverance to meet school requirements (Weinstein & Palmer, 20@2)f-The
regulation component assesses students' management of their learning thyaogingrtheir
time, remaining focused, monitoring their progress through school tasks aneémeznis, and
utilizing support resources. The skill component describes the LASSI scalemtesswith
learning new information and displaying knowledge of new information (Wsm&t Palmer,

2002).
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Because the conceptual basis of each of the components is strategig)eaenmanual
suggested that interaction and overlap within and among the components and thexstales
(Weinstein & Palmer, 2002). The manual reported inter-scale correlatimgingdrom .07
(Anxiety and Study Aids) to .79 (Selecting Main Ideas and Test Strajebiewever, the
manual indicated that learners need to be aware of and use effectively eaciredshassessed
by the LASSI-2, with emphasis on some attributes more than others, depending ek #te ta
hand (Weinstein & Palmer, 2002).

More specifically, Weinstein and Palmer (2002) reported that the Motivatian scal
measures students’ willingness to do what it takes to succeed in school. Exampptsess$ing
motivational skills include not getting behind on school assignments, settingagoals
achievement, and not quitting when a class or schoolwork is challenging. Studegtstghou
about school and school achievement are reflected in the Attitude scale. Halsfpgechool
and believing that school is important are examples of positive attitudes. They/svake
assesses the extent to which a student ruminates about academic achiamdmnsehnool (e.g.,
whether worrying about school makes it difficult to stay focused). The usatefials that
facilitate the learning of information is measured by the Study Aide.dealmples of study
aids include making tables or diagrams to facilitate the organization of eiormattending
study sessions, and using textbook support materials to facilitate learningofiten@ation
scale assesses the extent to which a student can focus on schoolwork, including fzow well
student stays on task in class and while studying. The degree to which studenie dihgani
time wisely for school requirements is measured by the Time ManagerakntEScamples of
this skill encompass how well one organizes one’s time, even when one has multiple school

obligations. Additional examples include setting goals and the plans to accompleshdbhbs
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as well as making a schedule for studying (Weinstein & Palmer, 2002).

With respect to the remaining LASSI-2 scales, the extent to which studehiatevheir
comprehension during learning is addressed by the Self-Testing scatsige& Palmer,
2002). Checking one’s understanding as one reads and reviewing lecture notgerteathis
area. The Selecting Main Ideas scale captures students’ abil#gagnize more important
information from surrounding details. Examples of this skill include taking noteass ch
important concepts and highlighting important text while reading. The Tesé§es scale
assesses exam taking strategies (e.g., checking over one's testaebpbore turning in a test).
Finally, the effectiveness of students’ use of strategies to féeithia learning of new topics and
to connect what is known with new information is measured by the Information Pnocsssle.
Examples from this scale include being able to summarize what is read lkem@dmaéogies
(Weinstein & Palmer, 2002).

Overall, in its final form, the LASSI-2 is a self-report instrument the¢sses students'
attitudes, beliefs, motivations, and behaviors associated with learning, tbhtageable
through intervention (Weinstein & Palmer, 2002). In general, it measures ting texiéhich
students are aware of and use various learning and study strategies. dibtakiel5 to 20
minutes to complete and about 10 minutes to hand score. Item responses for the LIS®I-2 f
a 5-point Likert-type format ranging from “not at all typical” to fyemuch typical," with about
half of the LASSI-2's items being reverse scored. The LASSI-2 producew 5@aees that
correspond to each of its 10 scales. Raw scores are calculated by addespomses for each
item of each scale, producing scores that range from eight to 40. These sethes aonverted
to percentiles by using the chart provided in each LASSI-2 protocol. A perdagtiker than

75" indicates that the skill area does not require improvement; whereas, andber&$' to 50"
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percentile range suggests that enhancement in that particular LAS8la2eskshould be
considered. A score lower than thé"§rcentile reflects a need for intervention in the
respective area. Thus, via the analysis of the scores of the 10 scales, the& lphS&des
information to students about their areas of strength, highlighting areafafltitthat may
benefit from focused intervention (Weinstein & Palmer, 2002).

Reliability of the LASSI-2Vith regard to reliability, Weinstein and Palmer (2002)
reported that the LASSI-2 scales’ coefficient alphas ranged from .u@y(8ids) to .89
(Selecting Main Ideas). Subsequent studies have reported alphas ramgingdr(Study Aids)
to .89 (Time Management) (Kirby, Silvestri, Allingham, Parrila, &Rave, 2008), .66 (Study
Aids) to .91 (Selecting Main Ideas) (Prevatt, Petscher, Proctor, Hursdagng, 2006), and from
.67 (Attitude) to .87 (Anxiety) (first-generation Asian American studer9)(Study Aids) to
.85 (Selecting Main Ideas) (beyond-first-generation Asian American sfi)dant .63 (Study
Aids) to .91 (Selecting Main Ideas) (European American students) (Schefmkires & Easter,
2008).

Validity and Factor Structure of the LASSI€&bncerning the validity of the LASSI-2,
the manual (Weinstein & Palmer, 2002) reported that the measure’s conceptsdmaiaibd to
have a significant effect on learning successfully in college. Subsequearthesepported the
notion that the LASSI-2 study skills are related to academic perform&nokemmer-Aikins and
Easter (2008) found that the LASSI-2’s Concentration scale significaneitiygbed business
communication course grades, and Test Strategies and Study Aids scofiesisttynpredicted
reading comprehension scores. Proctor et al. (2006) found that different catefystigkents
having difficulty in college shared similar learning and study skills le®fs assessed by the

LASSI-2. In general, the students that were having academic difficultysfiuelents with low
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GPA'’s (less than 2.5), students who were referred for a psychoeducational enat#tie
university clinic who were subsequently diagnosed with a learning disahildystadents who
were referred for a psychoeducational evaluation at the university cliicwere not
subsequently diagnosed with a learning disability] all had weaknesses asaxbtogaeir
comparison groups in Anxiety, Concentration, Motivation, Selecting Main Ideas, ahd Te
Strategies (Proctor et al., 2006).

With regard to the structure of the LASSI-2, as noted above, Weinstein and Palme
(2002) proposed that it consists of 10 scales that are associated with three compenenitk (
self-regulation, and skill) of the conceptual construct of strategic learaggf this date, only
one study (Prevatt et al., 2006) has been published with regard to the LASSIe2'stfacture.
Prevatt et al. (2006) examined their LASSI-2 data to determine if it sugpgbaeheoretical
strategic learning component model (i.e., will component: Motivation, AnxietyAdtitude
scales; self-regulation component: Study Aids, Concentration, Time Maeagend Self-
Testing scales; skill component: Selecting Main Ideas, Test Strstag@ Information
Processing scales) proposed for the measure by its developers, or thadiorestructure (i.e.,
Effort-related activities: Motivation, Concentration, Time Managemeritudle, and Test
Strategies; Goal orientation: Test Strategies, Selecting Maas |denxiety, Information
Processing, Attitude, and Concentration; Cognitive activities: SelfAggsSitudy Aids,
Information Processing, and Selecting Main Ideas) proposed by Olausseraterd(B998) in
their research focusing on the original LASSI.

Prevatt et al. (2006) conducted confirmatory factor analyses (CFA) withmmaxi
likelihood estimation using LISREL 8.51 on data from 297 undergraduate college students.

Factors of the CFA for the Weinstein and Palmer model were not allowed étatmand the
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Olaussen and Braten model's factors were allowed to be correlated. Teokthd
confirmatory analyses supported Olaussen and Braten’s (1998) threenfiactel, and with
some modifications, the model resulted in a better fit for their data (Pe¢\edtt 2006). The
results did not support Weinstein and Palmer’s (2002) theoretical three-component model
(Prevatt et al., 2006). These data suggest the need for further researchpethteethe
measure’s underlying dimensionality. For example, as of this time, no shadiedeen
published which examine the LASSI-2’s underlying factor structure atethretd scale level.

Pros and Cons of the LASSINMany have argued for the LASSI-2's use in terms of its
simple and brief administration and scoring process, as well as its ab@ityhhéince students'
awareness about their studying and learning weaknesses and strengtihsn@fiychreas that
may need intervention. In addition, the LASSI-2 has apparent utility in planninguél®piment
and enhancement of skills on an individual basis, helping teachers monitor studésthdkil
provide enhancement when needed, measuring the effects of classes or intes\y@ntnoting
learning and study strategies, monitoring changes in learning and studgissaand advising
students (Weinstein & Palmer, 2002).

The LASSI-2 is also useful as an adjunct to clinical interviews in psychoeshadat
assessments at the college level. However, one significant concern raisesbpéitt to the
LASSI-2 is that the proposed theoretical strategic component model (i.e MafiNation,
Anxiety, and Attitude scales; self-regulation: Study Aids, Concentratiome Management, and
Self-Testing scales; skill: Selecting Main Ideas, Test Stedegnd Information Processing
scales) has not been supported (Prevatt et al., 2006), pointing to the need for fueéinehres
Thus, because some research studies (Cano, 2006; Melancon, 2002; Olaussen & Braten, 1998;

Olejnik & Nist, 1992; Prevatt et al., 2006) have documented different factor struiciuesther
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the original LASSI or the" edition, there is a clear need for factor-analytic studies of the
LASSI-2 in order to better understand its underlying dimensionality. This nequeisialy/
apparent at the item to scale level (i.e., the arrangement of items leenswaer to further

support how scores are generated).
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IIl. THE PRESENT STUDY

As noted above, some research studies have documented differing factorestriact
the LASSI, with implications for the LASSI-2; however, little researchidess conducted with
the LASSI-2, with only one study having been published with regard to the medster
structure (and indeed, this study did not focus on the item to scale level). Thus, thegtuelsent
sought to provide a better understanding of the LASSI-2's factor structure exybind its
psychometric properties (i.e., means, standard deviations, alpha coefficientiraladions of
the LASSI-2 scales’ raw scores) with a sample of college studentsséta@s of the LASSI-2
scales were also evaluated by sex to examine for potential differ&smeaise a 10-scale
structure (eight items per scale) has been proposed in the manual, the tundlseutilized
confirmatory factor analysis, employing this framework with the studata. Based on the
available literature, it was hypothesized that the 10-scale struttire LASSI-2 would not be
supported via confirmatory factor analysis. It was also hypothesizeohéhas would score
significantly higher on the Anxiety scale and females would score signify higher on the
scales of Motivation, Study Aids, and Time Management. It should be noted that seendits
on other scales were also possible and were therefore examined (@ gpnkastent sex
differences have been found in which males scored higher on the Informatiossitgceale

and females scored higher on the Concentration, Attitude, and Self-Testirg).scale
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lll. METHOD

Participants

Participants in the present study included 420 students enrolled in psychmloggscat
The University of Mississippi. Of the 417 students who reported their age, tneageavas
19.46 years§D= 1.72), with age ranging from 18 to 33 years. Among the 417 participants who
reported their sex, 165 (39.6%) were male and 252 (60.4%) were female. Of tihedé&héss
who reported their race/ethnicity, 77.9%6 324) were White; 16.1% (= 67) were African
American; 1.2%1f = 5) were Hispanic/Latino American; 2.2%< 9) were Asian
American/Pacific Islander; and 2.6% % 11) were biracial/multiracial. Among the 417
participants who reported their academic classification, 67169282) were freshman, 14.4%
(n=60) were sophomore, 10.1%< 42) were junior, 7.7%n(= 32) were senior, and .2% €
1) noted other. The study was offered as either course credit or edita cr
Measures

Demographic Data SheéAppendix). A demographic form was used to gather
information such as age, sex, race/ethnicity, major, and academic ctdssifi

Learning and Study Strategies Inventory, Second Edifiba.Learning and Study
Strategies Inventory, Second Edition (LASSI-2; Weinstein & Palmer, 2002)iseakto assess
learning and study strategies. It includes 80 items representing 10(ecgiestems per scale).
Item responses reflect a 5-point Likert-type format. The measure pratlica® scores that
correspond to the 10 scales. Raw scores are calculated by adding the respoashstéon ef

each scale, producing scale scores that range from eight to 40, with hylesrisdicating more
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effective strategy use (Weinstein & Palmer, 2002).
Procedure

The present study was a part of a larger study of learning and studgiss atied
perceived meaning and purpose in life, as well as other variables such asltdteseo positive
psychology. The data collection was conducted at The University of Missigsiggiassroom
setting, in a group administration format (up to 55 people per session). Data Weneddly
the primary investigator along with graduate and undergraduate resesastans. Each data
collection session was approximately one hour, earning participants one hour towasd c
credit requirements or extra credit. Informed consent was obtained from resisqoiar to
their participation, consistent with the policies of The University of Migg$s Institutional
Review Board. Participants were allowed to discontinue participation aina@ynd without
penalty. To address the potential effects of administration order, measueesounterbalanced.

Data were entered into SPSS. Demographic data of the sample (see aboypaifta
section) were obtained, and descriptive statistics (e.g., means and stiewlations of the
LASSI-2's raw scale scores), internal consistency reliabiigfficients for the 10 scales, and
correlations among the scales were calculated. The LASSI-2’saale scores were evaluated
by sex (viat tests) to examine for potential differences. To evaluate effect siabenSd was
also calculated.

Further, confirmatory factor analysis was utilized with maximunmlihiked estimation.
Amos 6.0 software was used to examine the 10-scale model (item to scaleetrith the
college student data. Fit indices were chosen a priori to determine whetherdélasya good fit
to the data, and include the goodness of fit index (GFI; Jéreskog & Sdrbom, 1981), the adjusted

goodness of fit index (AGFI; Joreskog & Sorbom, 1989), the comparative fit index (CFI;
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Bentler, 1990), the Tucker-Lewis index (TLI; Bentler & Bonett, 1980), the normadl&x
(NFI; Bentler & Bonett, 1980), the root mean square error of approximatiosEAyISteiger,
1990), the root mean square residual (RMSR; Jéreskog & Sérbom, 1981), and the ratio of chi-
square to degrees of freedom (Hoelter, 1983). The GFI, AGFI, CFI, TLI, and NF$ velually
range from 0 to 1.0, with reasonable fit reflected by values of .90 or gredtes¢me asserting
that values should meet or exceed .95) (Brown, 2006; Bryant & Yarnold, 1995; Hair, Black,
Babin, Anderson, & Tatham, 2006; Hoyle, 2000; Kline, 2005; Thompson, 2004). Smaller values
of RMSEA and RMSR indicate better model fit. Specifically, values of .06 and Iwealesired
(Brown, 2006; Browne & Cudeck, 1993; Bryant & Yarnold, 1995; Thompson, 2004). RMSEA is
typically reported with a 90% confidence interval; therefore, these datalso calculated. For
the ratio of chi-square to degrees of freedom, ratios less than 3 and approacharg zer
interpreted as suggesting reasonable model fit (Bollen, 1989; Brown, 2006; BryamadY,
1995; Hair et al., 2006; Hoelter, 1983).

In order to be objective in utilizing the above eight fit indices as determiobwsether
the 10-scale structure proposed in the LASSI-2 manual is a good/acceptattleesta decision
rule was established. More specifically, for the present study, theecfdea good/acceptable
scale structure was established as being if the 10-scale strudturelgcés met the standards of
reasonable model fit for at least six of the eight fit indices that wererclagseori with one of

these indices being RMSEA.
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IV. RESULTS

Psychometric Properties of the LASSI-2 Raw Scale Scores

Descriptive statistics were calculated for the 10 LASSI-2 seatbshe current datd\(=
420). These data are presented in Table 1. Table 1 includes scale names;|®udesscptions;
and means, standard deviations, and alpha coefficients. Means for the presentiddttote
range from a low of 22.15 (Time Management) to a high of 30.36 (Motivation). In general, the
current study’s LASSI-2 scales’ means appeared comparable to the eamsd in the
LASSI-2 manual and studies in the literature examining the LASSI-2. Addlty, the current
study’s LASSI-2 alpha coefficients tended to range from a low of .64 (Stwi$) A a high of
.85 (Motivation), which seems in general to be comparable to the overall range of alphas
reported in the LASSI-2’s manual and other studies in the literature exanheihESI-2. In
the present study, there were five scales with reliabilities above .8@\(xeety, Concentration,
Motivation, Selecting Main Ideas, and Time Management), four with retiabibetween .70
and .79 (i.e., Attitude, Information Processing, Self-Testing, and Test Stsgtead one scale
with a reliability below .69 (i.e., Study Aids).
Correlations Between the LASSI-2 Raw Scale Scores

Correlations among the LASSI-2 scales were calculated with the cdatntThese data
are presented in Table 2. All correlations among the scales werecslyistignificant except
the relationships between Anxiety and Information Processing (.08), xmxdtSelf-Testing
(.06), and Anxiety and Study Aids (-.03). The significant correlations amongdles sanged

from .12 (Study Aids and Test Strategies) to .73 (Selecting Main ldelaBest Strategies), with
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Table 1

Names, Brief Descriptions, Means, Standard Deviations, and Alpha Coefficients of the LAS8$-2 Scal

Scale Name Brief Description M SD Alpha
Anxiety Extent to which a student ruminates about academic 24.75 6.61 .81
achievement and school
Attitude Students' thoughts about school and school achievement  29.81 5.19 72
Concentration Extent to which a student can focus on schoolwork 24.14 5.86 .82
Information Processing Effectiveness of students’ use of strategiaslttate 27.31 5.35 .78
the learning of new topics and to connect what is
known with new information
Motivation Students' willingness to do what it takes to succeed in 30.36 5.70 .85
school
Self-Testing Extent to which students evaluate their comprehension 23.33 5.83 7
during learning
Selecting Main Ideas Students’ ability to recognize more important 27.86 5.66 .83

information from surrounding details
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Scale Name Brief Description M SD Alpha

Study Aids Use of materials that facilitate the learning of 23.91 5.07
information

Time Management Degree to which students organize their time wisely 22.15 6.51 .82
school requirements

Test Strategies Use of strategies for preparing for and taking tests 28.67 5.28 .76
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Table 2

Correlations Between the LASSI-2 Scales

Scale Name 1 2 3 4 5 6 7 8 9 10
1. Anxiety 30** .48** .08 .30** .06 S5 -03  .25%* 59**
2. Attitude - D7 35 62** . 34** 50** .32** .46** .52**

3. Concentration 34**  Bh** 35  62** .30** .64** .60**
4. Information Processing A4x* - 60**  35%*  41** 20% 20
5. Motivation A4*x 52** 38**  55** | 53**

6. Self-Testing 30**  53** B51x* 23**
7. Selecting Main Ideas 21%% [ 39%* [ 73**
8. Study Aids A5** 12*

9. Time Management .38**

10. Test Strategies

*p < .05, two-tailed. *p < .01, two-tailed.



all statistically significant relationships being in the positiveation, as would be expected.
That is, among the scales that were significantly correlated, the tendaadkat as students
reported more use of one learning and study strategy, they also reported nudranatker
learning and study strategy and vice versa, which was as expected givbe (baESI-2's
manual reported correlations in the positive direction.
Sex Differences in Raw Scores of the LASSI-2 Scales

The results of the analyses to examine for potential sex differend¢esrismt scores of
the LASSI-2 scales and effect sizes are presented in Table 3. The wem@ltas follows. Males
scored statistically higher on the Anxiety scale than females; lewewmales scored
statistically higher on the Study Aids scale than males. Sex also tettsacally significant
effect on Attitude scale raw scores, such that females scored higher arakhithan males.
However, the effect sizes for these statistically significant effeftected only moderately small
differences, practically speaking, between the scores of males addemadhese scales. With
regard to the remaining LASSI-2 scales, females and males did not stistecatly different on
the Motivation, Time Management, Concentration, Information Processingl&stihg, Test
Strategies, or Selecting Main Ideas scales.
Factor Structure of the LASSI-2

The 10-scale structure (item to scale structure) of the LASSI-2 tlsghnwposed in its
manual was examined via confirmatory factor analysis with maximumhdadi estimation.
Amos 6.0 software was used to examine the 10-scale model (item to scaleestmitkuthe
college student data. The fit indices for the 10-scale structure are prasehagde 4. The 10-
scale structure was not sufficiently supported. That is, the 10-saateustrdid not meet the

present study’s established criteria for a good/acceptable scakeisr(i.e., fit indices meeting
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Table 3

Sex Differences in the LASSI-2 Scales

Scale MalesM (SD) FemalesM (SD) df p d
Anxiety 25.94 (6.28) 23.98 (6.76) 415 2'98 < .005 30
Attitude 28.99 (5.13) 30.35 (5.20) 415 -2.62** .01 -.26
Concentration 24.38 (5.69) 23.97 (6.01) 415 .69 49 (two-tailed) .07
Information Processing 27.17 (5.18) 27.38 (5.49) 415 -.39 .69 (two-tailed) -.04
Motivation 29.94 (6.03) 30.64 (5.51) 415 -1.23 .11 (one-tailed) -12
Self-Testing 23.41 (5.83) 23.28 (5.87) 415 22 .83 (two-tailed) .02
Selecting Main Ideas 28.54 (5.34) 27.47 (5.83) 415 1.89 .06 (two-tailed) 19
Study Aids 22.75 (5.05) 24.61 (4.96) 415 373 <.001 -.37
Time Management 21.85 (6.36) 22.31 (6.63) 415 -.70 .24 (one-tailed) -.07
Test Strategies 28.99 (5.31) 28.45 (5.28) 415 1.03 .31 (two-tailed) .10

*p < .05, two-tailed. *p < .01, two-tailed’p < .05, one-tailed.’p < .01, one-tailed” "p < .

005, one-tailed.”""p < .001, one-tailed.
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Table 4

Fit Indices for the Factor Structure of the LASSI-2

Scale Structure GFI  AGFI CFI TLI NFI RMSEA (90% Cl) RMSR?/df
10-Scale Structure of the LASSI-2 .70 .68 74 73 .60 .05 (.049 - .052) 10 2.08
Anxiety Scale Structure .96 .93 .95 .93 .93 .08 (.057 - .096) .07 3.41
Attitude Scale Structure .97 .95 .95 .93 .92 .05 (.032 - .075) .05 2.21
Concentration Scale Structure .95 91 .93 91 .92 .09 (.069 - .107) .06 4.20
Information Processing Scale Structure .95 91 91 .87 .89 .09 (.072 - .110) .06 4.42
Motivation Scale Structure .95 .92 .95 .93 .93 .08 (.065 - .103) .04 3.92
Self-Testing Scale Structure .79 .62 .62 A7 .61 21 (1192 - .229) 19 19.52
Selecting Main Ideas Scale Structure 94 .89 91 .87 .89 .11 (.089 - .127) .06 5.84
Study Aids Scale Structure .97 .95 .90 .86 .85 .06 (.040 - .082) .06 2.54
Time Management Scale Structure .93 .88 91 .88 .90 .11 (.087 - .124) .08 5.64
Test Strategies Scale Structure .97 .95 .96 .95 .93 .05 (.032 - .075) .05 2.21

Note GFI = goodness of fit index; AGFI = adjusted goodness of fit index; CFl =amatiye fit index; TLI = Tucker-Lewis index;
NFI = normed fit index; RMSEA (90% CI) = root mean square error of appranimg0% confidence interval); RMSR = root mean

square residuaj?/df = ratio of chi-square to degrees of freedom.



the standards of reasonable model fit for at least six of the eight fit sriti@ewere chosen a
priori with one of these indices being RMSEA). More specifically, only twaefit indices
(i.e., RMSEA and the ratio of chi-square to degrees of freedom) suggested bkasordel fit,
well below the present study’s established decision rule/criteriagood/acceptable structure.
GFI, AGFI, CFI, TLI, and NFI ranged from .60 (NFI) to .74 (CFI), well belowshggested
criteria for reasonable model fit (e.g., Brown, 2006; Bryant & Yarnold, 1995;d#air, 2006;
Hoyle, 2000; Kline, 2005; Thompson, 2004). The RMSR value was .10, above the criterion
suggested for reasonable model fit (e.g., Brown, 2006; Browne & Cudeck, 1993; Bryant &
Yarnold, 1995; Thompson, 2004).

In an attempt to further understand the LASSI-2’s factor structure, tles seare
examined individually via confirmatory factor-analytic methods. While suclpproach was
done in a post hoc fashion, it is consistent with how the measure is scored and @&atefpret
present study’s established decision rule for the criteria for a gooptfableescale structure
continued to be utilized with the post hoc analyses (i.e., a good/acceptableracaleesis one
with fit indices that meet the standards of reasonable model fit fasitdx of the eight fit
indices that were chosen a priori with one of these indices being RMSEA). Thigiée aee also
presented in Table 4. Results indicated that the Anxiety, Attitude, Study Aidseanhd T
Strategies scales had good/acceptable scale structures agctortie present study’s
established criteria for good/acceptable scale structures; whieee@sncentration, Information
Processing, Motivation, Self-Testing, Selecting Main Ideas, and Tiaralement scales did
not result in meeting the present study’s criteria for good/acceptabesiructures.

Among the four scales that demonstrated good/acceptable scale strutitfir@scliaes

examined for the Attitude and Test Strategies scales’ structuressuggestive of reasonable
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model fit. For the Anxiety scale structure, six of the fit indices (i.e., GEBEIACFI, TLI, NFI,
and the lower 90% confidence interval of RMSEA) suggested reasonable model fiMBfie R
and ratio of chi-square to degrees of freedom values were .07 and 3.41 respectivelfheabove
respective criteria suggested for reasonable model fit. The Study Aldsssaicture also
resulted in six of the fit indices (i.e., GFIl, AGFI, CFl, RMSEA, RMSR, and the o&ichi-
square to degrees of freedom) being suggestive of reasonable model fit. Theorallkshd
NFI were .86 and .85 respectively, below the suggested criteria for reasonablétmode

For the remaining scales’ structures, which did not meet the present stuigyia for
good/acceptable scale structures, none of the fit indices examined for theSrif scale
structure were suggestive of reasonable model fit. GFI, AGFI, CFI, TLI, BhdaNged from
A7 (TLI) to .79 (GFI), well below the suggested criteria for reasonable madeMBEA (.21
with a 90% confidence interval of .192 - .229) and RMSR (.19) were above the critgyéestad
for reasonable model fit. Additionally, the ratio of chi-square to degreeseoioine value was
19.52, well above the criterion suggested for reasonable model fit.

The Selecting Main Ideas scale structure resulted in three fit indiee<GFI, CFI, and
RMSR) being suggestive of reasonable model fit. AGFI (.89), TLI (.87), and NFwe3®
below the suggested criterion for reasonable model fit. RMSEA (.11 with a 90% coafidenc
interval of .089 - .127) and the ratio of chi-square to degrees of freedom (5.84) werehabove t
respective criteria suggested for reasonable model fit. The Time Maeagscale structure also
resulted in only three of the fit indices (i.e., GFI, CFI, and NFI) being suggestreasonable
model fit. The AGFI and TLI values were both .88, below the suggested critereagmmable
model fit. The RMSEA (.11 with a 90% confidence interval of .087 - .124), RMSR (.08), and

ratio of chi-square to degrees of freedom (5.64) values were above the anggeatsd for
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reasonable model fit. The Information Processing scale structureecesufour of the fit indices
(i.e., GFI, AGFI, CFl, and RMSR) being suggestive of reasonable model fit. The TLIFAnd N
values were .87 and .89 respectively, below the suggested criteria for reasoadsl fit.
RMSEA (.09 with a 90% confidence interval of .072 - .110) and the ratio of chi-square to
degrees of freedom (4.42) were above the respective criteria suggesteddoatde model fit.
For the Concentration and Motivation scales’ structures, six of the fit ingieesGFlI,

AGFI, CFI, TLI, NFI, and RMSR) suggested reasonable model fit. The RMSEA (Gtoaiien:
.09 with a 90% confidence interval of .069 - .107, Motivation: .08 with a 90% confidence
interval of .065 - .103) and ratio of chi-square to degrees of freedom (Concentration: 4.20,

Motivation: 3.92) values were above the respective criteria suggested famabksmodel fit.
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V. DISCUSSION

Psychometric Properties of the LASSI-2 Raw Scale Scores

Given that little research has been conducted with the LASSI-2, the psasinsought
to expand the LASSI-2’s psychometric properties (e.g., means, standard devaibas
coefficients) with a sample of university students. The means of the 10 LASS3les for the
current data appeared comparable to the means reported in the LASSI-2 manualiasds
the literature examining the LASSI-2. The current study’s LASSlkkeststandard deviations
ranged from 5.07 (Study Aids) to 6.61 (Anxiety), which was within the overall rafrgjaraard
deviations reported in the LASSI-2’s manual and other studies in the literatumenéng the
LASSI-2. Additionally, the range of the current study’s LASSI-2 scalfsia coefficients was
within the overall range of alphas reported in the LASSI-2’s manual and othesssitudhe
literature examining the LASSI-2.
Correlations Between the LASSI-2 Raw Scale Scores

The present study’s correlational analyses also further expanded the psiyehom
properties of the LASSI-2. The range of the correlations among the LASSIe2 stéhe current
study was from -.03 (Anxiety and Study Aids) to .73 (Selecting Main IdehJ est Strategies),
which is comparable to the range of correlations that the LASSI-2 manuakgkpanging from
.07 (Anxiety and Study Aids) to .79 (Selecting Main Ideas and Test Stigtdgigeneral, most
of the scales were related to one another as was expected given thaE8ie2 ianual
suggested that there would be an association among the scales. Amonggtitestuaty’s

correlations, only three of them were not statistically significant;ish#te relationships
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between Anxiety and Information Processing (.08), Anxiety and Self-Tgdli@g and Anxiety
and Study Aids (-.03) were not statistically significant. The remainingledions were
statistically significant and in the positive direction, as was expechad.ig, among the scales
that were significantly correlated, the tendency was that as studpotsed more use of one
learning and study strategy, they also reported more use of another leathstgdy strategy
and vice versa, which was as expected given that the LASSI-2’'s manual reporé¢ations
that were all in the positive direction. This positive trend is also consistdmawubsequent
study (Prevatt et al., 2006) that reported correlations among the LAS8le2,sanging from
.00 to .83.
Sex Differences in Raw Scores of the LASSI-2 Scales

The present study also evaluated the LASSI-2 scales by sex to examinefiapot
differences, and the present study hypothesized that males would scoreasiggifiigher on
the Anxiety scale and females would score significantly higher on the s¢alegtivation,
Study Aids, and Time Management. It was also noted that sex differences roscatas were
also possible, although these potential sex differences were not hypothesieedurrént study
given that these sex differences had not been as consistently found in theditera., less
consistent sex differences have been found in which males scored higher on thatiafor
Processing scale and females scored higher on the Concentration, Attituddf-diedtiBe
scales).

Analyses of the present data suggest that there are statisticaificarg sex differences
among some of the learning and study strategies that the LASSI-2a&ssdss. Namely, as
hypothesized, males scored significantly higher on the Anxiety 8ealefemales, and females

scored significantly higher on the Study Aids scale than males. These fiadengsnsistent

45



with the literature for both the LASSI and the LASSI-2. The findings suggaisihtales are less
anxious about academics than females and that females use more study aigsalel, a
diagrams, textbooks, and study sessions to help them learn academic mateneallésa
Additionally, the data reflected that there is a statistically Begmt sex difference in the raw
scores of the Attitude scale, suggesting that female students have move adisitides about
school and its importance than male students. This sex difference has been found in previous
studies, although this sex difference has not been found consistently in all of tbepstudies
examining sex differences.

It should be noted that although the present study’s data suggest that theresacalbtat
significant differences in the Anxiety, Study Aids, and Attitude scalesettigferences did not
seem to be practically/clinically significant. That is, the effecssipr these scales suggested
that there are only moderately small differences on these scales’ searedes and females,
suggesting that the scores of males and females on these scalesgeaweddap. Additionally,
when converting the mean male and mean female scores for each stgtsgo#lcant scale to
their percentile scores, according to the scoring instructions provided in ti&{2A80tocol,
and then comparing the male percentile with the female percentile sceeefoscale, it was
found that both scores fell in the same interpretative category (e.g., lheyttie category of
scores at the 80percentile or below which are interpreted as learning and study strategy a
that need improvement in order for the skills areas to more likely faciltatglege success).
Thus, although there were statistically significant sex differences dinttiety, Study Aids,
and Attitude scales, users of the LASSI-2 should not be alarmed by these findingsebeca
practically/clinically speaking these differences are not sigmfiaad thus from an

interpretative standpoint, on average males and females would typicaltytfadl same
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interpretative category.

With regard to the remaining LASSI-2 scales, the present data suggesethaire no
statistically significant differences between males and fesyaighe LASSI-2 scales of
Motivation, Time Management, Concentration, Information Processing, S¢ifJ,eSelecting
Main Ideas, and Test Strategies. Thus, contrary to what was predictecgtSeldahot score
statistically higher than males on the Motivation or Time Managemelessddis is generally
inconsistent with the literature. That is, there are studies that have found thd#tesences,
but not all studies have. Additionally, there is limited literature (e.g., SctesrAikins &
Easter, 2008) examining sex differences using the second edition of the LA&S&d|tton
examined in the present study, thus a trend for these sex differences maybeotst@ablished.
For example, Schommer-Aikins and Easter (2008) found sex differences indyeA&ls, Time
Management, Attitude, and Anxiety scales; whereas, the current studledesmailar sex
differences with the exception of the Time Management scale. The othsigmdicant sex
differences found for the present data are relatively consistenthgitlidrature. For example,
there seems to be no evidence in the literature for statisticallyisagitex differences for the
Selecting Main Ideas and Test Strategies scales. In addition, dthexglifferences have been
found for the Concentration, Information Processing, and Self-Testing scatesséxe
differences were not consistently found in all of the studies examiningféenedces, and
additionally these sex differences were found in studies examiningghedition of the LASSI
(e.g., Braten & Olaussen, 1998; Grimes, 1995; Kovach & Wilgosh, 1999; Sizoo et al., 2003), as
opposed to the second edition.

Factor Structure of the LASSI-2

Given that only one study has been published with regard to the LASSI-2’s factor
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structure (and indeed, this study did not focus on the item to scale level for whichatheene
scored), the present study sought to provide a better understanding of the LAfaSle2’s
structure by utilizing confirmatory factor analysis. More spedifijchecause a 10-scale
structure (eight items per scale) has been proposed in the LASSI-2’s nthaualrrent study
utilized confirmatory factor analysis, employing this framework withpresent student data.
Based on the available literature, it was hypothesized that the 10-sgetarstof the LASSI-2
would not be supported via confirmatory factor analysis.

As hypothesized, in the present study, the 10-scale structure proposed bsBle2X N
manual was not sufficiently supported. This is consistent with the results of teudgdi.e.,
Melancon, 2002) to date that examined the proposed 10-scale structure (howevéreusisty t
edition of the LASSI) that suggested that its data did not support a 10-scaierstratthough
the 10-scale structure did not meet the present study’s establisleed ¢oit a good/acceptable
scale structure (i.e., fit indices meeting the standards of reasonablkfinfodet least six of the
eight fit indices that were chosen a priori with one of these indices being R)MBiEAact that
two of the 10-scale model’s indices, one being RMSEA, met the standards of béasoodel
fit suggested that the 10-scale structure was not a complete failure andd¢leated to warrant
further investigation. Thus, in an attempt to further understand the LASSI-®3s $awicture in
a way that is consistent with how the measure is scored and interpreted, postysas anere
conducted in which the LASSI-2 scales were examined individually via condirynfaictor-
analytic methods.

Results of the present study indicated that the Anxiety, Attitude, Study AdiF,est
Strategies scales have good/acceptable scale structures agtoftie present study’s

established criteria for good/acceptable scale structures; whére&gricentration, Information
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Processing, Motivation, Self-Testing, Selecting Main ldeas, and Tiam&lement scales did
not meet the present study’s criteria for good/acceptable scaleistgidNVhereas, after
Melancon’s (2002) analysis did not support a 10-scale structure, the reseaggested that
less than 10 scales are represented by the LASSI; in contrast, afteistr ptedy’s initial
confirmatory factor analysis did not sufficiently support a 10-scale steu@r its LASSI-2
data, the present study conducted post hoc analyses in which the findings seemedgbtsired li
the initial analysis, suggesting that some of the 10 scales of the LAS8Ir20re or less
structurally sound than others, according to the fit indices that were chosen amitithe
present study’s criteria for good/acceptable scale structures. Taetasding to the post hoc
analyses, the fit indices for each individual scale ranged from all of theéeskefiténdices being
suggestive of reasonable model fit (i.e., Attitude and Test Strategies)saadlicative of these
scales as being the most structurally sound, to none of the selected fi ingling suggestive of
reasonable model fit (i.e., Self-Testing), suggesting this scale astbeilegast structurally
sound, according to the present study’s criteria for good/acceptable socterstr

More specifically, the Anxiety, Attitude, Study Aids, and Test Strateggiakes all have
good/acceptance structural support, according to the fit indices chosen a pribe anesent
study’s criteria for good/acceptable structure, with six or more of thadfites consistently
meeting the standards of reasonable model fit; however, the Attitude andraiesgi&s scales
seem to especially stand out as having solid structures with strong stregfpypart, with all of
their fit indices consistently meeting the standards of reasonable ntottecbntrast, the Self-
Testing scale clearly has poor structure, with none of its fit indices beirogiivei of reasonable
model fit. The remaining scales’ structures seem to be in between thesdremoes, in that

their evidence for structural support is insufficient given the present stwritgsa but at the

49



same time there is not a lack of support by all of the fit indices as with th€eSéhg scale.
However, even among these mediocre scales, some seem to be more or less|gtaactnd
than others. For example, the Concentration and Motivation scales both resulted indicels
being indicative of reasonable model fit but neither of these scales’ RMSEA vedue of
reasonable fit, making them fall just short of the present study’s criterippbd/acceptable
scale structures; however, the fact that six fit indices consistently deatedsgjood model fit is
indicative that these two scales are more structurally sound than the renszialies of
Information Processing, Selecting Main Ideas, and Time Managemeah rekulted in only
three or four fit indices being indicative of reasonable model fit.

Overall, it is suggested that the four scales (Anxiety, Attitude, Study &ndisTest
Strategies) meeting the present study’s criteria for good/accestzdle structure are the scales
that users of the LASSI-2 can be the most confident in using, interpreting, angymaki
recommendations; however, users should be slightly less confident in the Corareatrdti
Motivation scales (the scales with six fit indices reflecting redsdemaodel fit without RMSEA
being one of these indices) and even more cautious with regard to the other mediesre scal
(Information Processing, Selecting Main Ideas, and Time Managemént)) have even less
structural support. Lastly, with regard to the Self-Testing scale, of which natsdibindices
were suggestive of reasonable model fit, it is suggested that users shouldrke eaution.

In sum, with the scales that have been considered in this study to have exhibited
good/acceptable structures, users can be the most confident that these esealessamg
students’ anxiety, attitude, use of study aids, and test strategies ahdsantdrpret these scales
as such and base recommendations for any deficits in these areas on theskédlaenada that

each assesses. However, as the other scales demonstrate less supporsdaletsiestructures
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(i.e., as scales stray further and further away from meeting the psésayit criteria for
good/acceptable scale structure), users should demonstrate more and more cautign in usi
interpreting, and giving recommendations for each of these scales based arethégidls
areas that they reportedly assess and instead perhaps should base aetatiaagor
recommendations they may have for improving skills deficits in these glgis an an item
level basis (i.e., base interpretations and make recommendations based on weakhédstsd
according to students’ individual item responses instead of interpreting and general
recommendations based on having a deficit in the general skills areadyontgdly assessed).
Limitations

Given that there has been much research conducted with the first edition A8 L
with implications for the second edition however only limited research as bagdeen
conducted with the second edition of the LASSI, the present study sought to expan&8ie LA
2’s psychometric properties, examine for potential sex differences in t88IEZ&s raw scale
scores, and provide a better understanding of the LASSI-2’s factor s#ructsrbelieved that
the present study contributed significantly to the literature in the above idtaress; however,
the present study was limited in that its sample lacked diversity (i.eanieswas comprised
of students from only one southern university, enrolled in psychology courses and the sample
was mostly White, freshman, and female). Thus, due to the sample’s lack oftygiviesi
present study was not able to add more thoroughly to the literature by examirnidgG®Bie2’s
scales by various demographic characteristics that might have been noydveased on
implications in the literature. For example, the first edition of the LA%S criticized for its
limited normative sample (i.e., the sample consisted of students from only one southern

university) and thus to improve the LASSI in terms of generalization, the seditiot’s
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normative sample was improved to include students from 12 institutions from variouagieogr
locations (Weinstein & Palmer, 2002). Thus, with the present sample only consistinderits
from one southern university, before the ability to generalize the preseyissteslilts to

diverse geographic regions can be assumed for the second edition of the WAS&, f
exploration with data from students from various regions may be warranted.

With regard to student enroliment, the literature concerning the fitstredf the LASSI
has indicated that the LASSI was able to predict school achievement focabetye entrance
students and regularly admitted university students but not for developmentad students
(Nist et al., 1990; Schumacker et al., 1995). Given the implication of this litethtatrthe
LASSI may contribute differently to the prediction of school achievement deypeadithe
characteristics of student program enroliment, there is a potential thabpsstcic properties
and factor structure for the second edition of the LASSI's scales couldlufféraracteristics of
course enroliment and that these factors could potentially be contributing tertsé#s in the
predictive nature of the LASSI. Thus, the present study’s sample of only studletisdein
psychology courses may be limited in terms of generalizing the cumeirids to students with
different course enrollment characteristics.

Further, in terms of generalization, the literature for the first editioneoEASSI
indicated that the latent structure and scores for the LASSI have been showertdizgeto
culturally diverse college students (Braten & Olaussen, 1998; Olaussertefa Br898). For
example, Olaussen and Braten (1998) provided some support that the scale to component fact
structure of the LASSI for their Norwegian student data was comparathle sgale to
component factor structure for the LASSI for Olejnik and Nist’s (1992) Amerstudent data.

However, the LASSI's Motivation scale’s generalizability has beentiguesl for culturally
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diverse college students (Braten & Olaussen, 1998; 2000). Thus, although the potential
generalizability of the first edition of the LASSI's factor struetig promising, it seems that
more research in terms of the current second edition of the LASSI's psycicgmeperties and
factor structure needs to be conducted before generalization of the pregdgistfsidings can
be more confidently made across diverse ethnic groups, given that limitectihdseaibeen
conducted as of yet with the second edition of the LASSI and only the present study ha
examined the LASSI-2’s item to scale factor structure.

Further, Olaussen and Braten (1998) and Cano (2006) provided some support that
differences in level of education does not produce differences in factoustrtmt the first
edition of the LASSI at the scale to component level; however, though these fingings a
encouraging in terms of the LASSI’s generalizability across educatiols,|¢vese findings were
for the first edition of the LASSI and concerning the LASSI’s scale to conmpdaetor
structure. As of this date, only one study regarding the second edition of the LAGS&Iis
structure has been published, with it examining the LASSI-2’s scale to comtsbrueture and
not examining for education level factor structure differences; thus, diaethe present study
is the only study to examine the second edition of the LASSI's item to saatust, it seems
necessary for more research in this area with a more diverse sampld! thifdwifor the
examination of potential education level factor structure differences wigettund edition of
the LASSI to be conducted before generalizations of the current factdusgrtindings can be
more confidently made across academic classifications.

Lastly, there are no studies that have examined and thus no implications terétere
to suggest that there are sex differences with regard to the LASSI|&Q@astar structure; thus,

the present study did not set out to explore the potential for this difference and thus did not
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collect data from more male and female participants that would allow for sugsema
However, examining for potential sex differences in the LASSI-2's 1@ stalcture may be a
noteworthy area to explore, especially if one wants to be more confident thedttrestructure
for the LASSI-2 is the same for both sexes; thus, larger studies that alltwsfexploration are
needed for generalization purposes.

In conclusion, although the present study contributed significantly to theuiterin that
it expanded the LASSI-2’s psychometric properties, examined for potentidifferences in the
LASSI-2’s scales, and provided a better understanding of the LASSI-2s $acicture, the
present study was limited in that its sample lacked diversity in which to moceigjindy
contribute to the literature by allowing for the examination of the LABS&cales by various
demographic characteristics that might have been noteworthy based on tbatiomd in the
literature. Thus, based on the potentially noteworthy implications in thatliter at this point,
caution likely should be taken in terms of generalization of the present stundijieggs due to
the current sample’s lack of diversity. In order to be more confident in gemegahe current
findings to various groups, more research needs to be conducted with more diverse
groups/samples in an attempt to replicate the first edition literaturerdahd/present study’s
findings (i.e., establish stable trends in the LASSI-2 data across demograatacteristics).
Directions for Future Research

Given the nature of this study and its implications as well as its lion&tthere are
several suggestions for future research. In general, the LASSHR teebe studied more, with a
more diverse sample. For example, the LASSI-2’s psychometric propedies@ans, standard
deviations, alpha coefficients, and correlations of the LASSI-2 scales’ cmes$(should

continue to be expanded with various samples. There is also a need for more sploliggex
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potential sex differences in the LASSI-2 scales in order to examineefdnemoteworthy trends
(e.g., sex differences that may not only be statistically different butkscally/practically
different, which might warrant a need for interventions to address/bridggthof the sex
differences).

Given that the present study is the only study to date to examine the LAS®h2to
scale structure (i.e., how the measure is scored and interpreted), moie state factor-
analytic research is needed. Other studies could explore how to improve the2Z88&h to
scale structure by potentially removing items, creating new items, and/angntams among
the LASSI-2’s scales. Then, after working to develop better scales, fttigies could then
document their psychometric properties in a wide variety of contexts with a wide/\a
samples.

Other future research could continue to explore the LASSI-2 in a more pracicaer.
For example, future studies could continue examining the LASSI-2’s assosiatith other
variables (e.g., academic variables, well-being variables). Otherstali&l further explore the
LASSI-2’s predictive validity, the LASSI-2’s associations with otlearning and study strategy
measures, and the LASSI-2’s discriminant validity. It would also beestiag to examine how
LASSI-2 scale scores, which are obtained through self-report, compare toepiteed scores

(e.q., reports from teachers or tutors).
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Appendix
Demographic Data Sheet

Instructions: Please fill out the information below. Be sure to answer all items.
1. Age:
2.Sex (please circle one):  Male Female
3. Race/Ethnicity (please circle all that apply or describe below):

White

African American

Hispanic/Latino American

Asian American/Pacific Islander

American Indian/Alaskan Native

Biracial/Multiracial (describe):

Other (describe):

4.Major:

5. Academic Classification (please circle one): Freshman Sophomore
Junior Senior

6. Grade Point Average:
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