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Abstract

Introduction. The Approaches and Study Skills Inventory for tud (ASSIST Short Version) was

used to better understand the students’ approactearning in a mathematics classes.

Method. Quantitave method was used in this study. Paaitgpwere 345 first and second year math-
ematics students from a university in the Gautengipce of South Africa. The reliability of the AS-
SIST Short Version was computed by Cronbach’s alphe coefficient values from scores of each
group are presented with respect to pheliminary dataphaseand thepost-intervention datghase.
The validity of the ASSIST questionnaire was coreplutising content validity which involved the
computation of factor analysis and confirmatorytéa@nalysis which involved checking whether the

theory developed constructs of Deep, Strategicsamthce approaches.

Results. The results show that the reliability of ASSISTo8hVersion, the alpha values ranged be-
tween .75 and .83 (preliminary data phase) as a#lb5 and .82 (post-intervention data phase). For
the content validity the results show that the gadi KMO = .769 was acceptable while the Bartlett's
test of sphericity was also statistically significgp < 0.001). In determining the factor structtrem

the data, Maximum likelihood factor analysis witlird2t oblimin rotation was specified. Construct
validity was ascertained by computing through AM&Sonfirmatory factor analysis (CFA) using
data from the post-intervention data phase. Thalteeshow that the Chi squarg] was statistically
significant 2 = 210.94, df = 132, p < .0001]. The goodnesstattétistics were: TLI = .948, the CFlI

= .947, and the RMSEA = .054. The results also shithe standardized parameter estimates of the

model from the ASSIST questionnaire.

Discussion andConclusion In terms of reliability of scores from the ingtrant, the alpha values
were accepted for this study because they were a@bfe to those reported in literature. Validityswa
computed through factor analysis (content validitgdl confirmatory factor analysis (construct validi
ty). Before computing the factor structure of th8AST, Kaiser-Meyer-Olkin (KMO) and Bartlett's
test of sphericity were determined. The two valggmorted in this study indicated that computing the
factor analysis was appropriate for the data. UsiegDirect oblimin rotation consistently as in re-
ported literature, a three factor solution was pta in this study. Because these factors were con-

sistent with those reported in literature contealidity was acceptable in this study.
Keywords: Reliability, validity, students approach to leagnistudy skills inventories and ASSIST.
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Resumen
Introduccién. Para comprender mejor los enfoques de aprendieaies estudiantes en las clases de
matematicas, se utilizo el Inventario de Aproximaeis y Estudios de Habilidades para Estudiantes
(ASSIST Short Version)

Método. Los participantes fueron 345 estudiantes de méteas de primer y segundo afio de una
universidad en la provincia de Gauteng (Sudafrica)fiabilidad de la version corta de ASSIST se
calculo con el alfa de Cronbach. Los valores dectwsficientes de las puntuaciones de cada grupo se
presentan con respecto a la fase de datos pretasipda fase de datos posteriores a la intervancio
La validez del cuestionario ASSIST se calcul6 zaitido la validez del contenido, lo que implico el

célculo del analisis factorial exploratorio y canfatorio.

Resultados Los resultados muestran que en la fiabilidadadeelsion corta de ASSIST, los valores
alfa oscilaron entre 0,75 y 0,83 (fase de datoknpireres), asi como 0,65 y 0,82 (fase de datogepos
riores a la intervencién). Respecto a la validdzcdatenido, los resultados muestran que el vagor d
KMO = .769 fue aceptable mientras que el test déé@ade esfericidad también fue estadisticamente
significativo (p <0.001). Para determinar la edinter de factores a partir de los datos, se espéafi
andlisis del factor de méaxima verosimilitud corampbn Directa Oblimin. La validez constructiva se
determiné mediante la estimacion a través de AM@Sandlisis factorial confirmatorio (CFA) utili-
zando datos de la fase de datos post-intervencamresultados muestran que el Chi cuadra@d (
fue estadisticamente significativg2[= 210.94, df = 132p <.0001]. Las estadisticas de bondad de
ajuste fueron: TLI = .948, el CFl = .947, y el RMSE .054. Los resultados también muestran las

estimaciones de los pardmetros estandarizadosadidloa partir del cuestionario ASSIST.

Discusién y Conclusién En términos de fiabilidad de las puntuacionesigiumento, los valores
alfa fueron aceptados para este estudio porqueceraparables a los reportados en la literatura. La
validez se calcul6 a través del andlisis de fastévalidez de contenido) y el analisis factoriah-co
firmatorio (validez de constructo). Los dos valordermados en este estudio indicaron que el oalcul
del andlisis factorial era apropiado para los ddttsando la rotacion directa oblimin de forma con-
sistente como en la literatura, se aceptd una isolwte tres factores en este estudio. Debido a que
estos factores eran consistentes con los reporeadizsliteratura, la validez de contenido fue &&ep

ble en este estudio.

Palabras clave Fiabilidad, validez, enfoque de los estudiantaga el aprendizaje, inventarios de
habilidades de estudio y ASSIST.
Recibido: 14.03.16 Aesphn Inicial: 21.10.16 Aceptacifinal: 07.02.17
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Introduction

Research focusing on approaches to learning hagtogears been conducted among
university students. The approach to learning pgnadBiggs, 1987, Martin & Saljo, 1976)
is one of the most widely used frameworks for ustigrding student learning in higher edu-
cation. The conception of approaches to learnigsed upon the original research of Martin
& Saljo (1976), who identified individual differeas in approaches to learning based on qual-
itative analysis of student learning. Researchech s1s (Biggs, 1987; Entwistle, McCune &
Trait, 2006; Entwistle, 1996; Martin & Salj6 197&) amongst the first researchers to strate-
gise the students approach to learning, the quafitheir learning outcomes and their prior
experiences. Several studies (Abedina, Jaafarbairiztis& Abdullahd, 2013) continuously
provide constant evidence that individual differesmian how students approach learning exist
such as deep, strategic and surface (Gadelrab; Z@iXeira, Gomes, & Borges, 2013; Ven-
katesh, Croteau, & Rabah, 2014). It is pointedtbat in order to obtain high-quality learning
outcome (Buckley, Pitt, Norton & Owens, 2010), leets require to understand student
learning, specifically how students adjust thearfeng tasks, their aims and strategies, and
how these influence the quality of their learningoomes (Martin & Saljo, 1976). Entwistle,
(2000) is of an opinion that students approaclkeaoning and studying is the manner in which
students think and believe that learning involved how they go about with everyday aca-
demic tasks or the way they carry out their stugytie argues that student learning, studying
and level of understanding is influenced by teaghassessment and the teaching environ-
ment (Entwistle, 2000). Student approach to legnuas then divided into three categories
deep, surface and strategic approaches to leamwimigh bring learning process and assess-
ment procedures into a major role (Biggs, 1994; tMa& Saljo, 1976; Entwistle, 2000;
Entwistle, et al., 2006).

It is pointed out that a quality learning experienc HEIs should consider how stu-
dent approach their learning and the effectivehtiegcas far as content is concern (Roblyer,
McDaniel, Webb, Herman, & Witty, 2010). Entwistleada Ramsden’s (1983) concepts of
deep and surface approaches to learning are atgdcause of their influence in teaching
and learning today and their association with qoiesivist pedagogy. The deep learning ap-
proach is about learning the facts in relationdoaepts and it includes monitoring the devel-
opment of one’s own understanding (Entwistle, et2006; Price, et al., 2011). Mogashana,
Case and Marshall (2012); Abedina, et al., (20X8hted out that the major motivation in
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strategic approach is achieving rather than idedsraerest (deep approach) or fear of failure
(surface approach). Hailikari and Parpala (2014) @off (2004) argue that students in sur-
face learning approach often learn to remembes fagentify and focus on what they were
thought. Bolkan, Goodboy, and Griffin (2011) repibrt relations between learning approach
and academic achievement. Usually, strategic amg dg@proach are positively associated
with high achievements and negatively related téase approach (Bolkan, et al., 2011).

Approaches to learning have later been subjecteghdntitative research by means of
diverse inventories (Mogashana, et al., 2012). &hestruments measure what the student
usually does when approaching a learning situdt@adelrab, 2011). Some of the measuring
instruments that have been used to measure stualemtsaches to learning in higher educa-
tion are Revised Approach to Learning and Studymwgntory (RASI), Study Process Ques-
tionnaire (SPQ), Approaches to Studying Invent@$Ij and Approach and Studying Inven-
tory for Students (ASSIST). In the current studydsints’ approach to learning and studying
was identified by using the ASSIST Short Versiothwli8 items.

It is mentioned that validity and reliability aned important indicators for any type of
mental measurement (Miller, n.d.; Speth Namuth, &,12007; Tavakol & Dennick, 2011).
In fact, three aspects of reliability, namely: #itfh equivalence and internal consistency
have been identified (Miller, n.d.). Miller (n.dahd Reynaldo and Santos (1999) define relia-
bility as the extent to which a questionnaire,,tebservation or any measurement procedure
produces the same results on repeated trials. ©heakl Dennick (2011) state that before a
test can be applied for research investigation geep internal consistency should be deter-
mined to ensure validity. In the current study, IEB®SS 21 was used for calculating the in-

ternal consistency of items on a scale, Cronbaalplsa oro.

This article reports on the reliability and validiof ASSIST Short version with first
and second year mathematics students from a uiwansthe Gauteng province of South
Africa. Firstly, the researchers started by deteing the internal consistency reliability of the
ASSIST Short Version computed by Cronbach’s (198fha. Secondly, we will present the
coefficient values from scores of each group webpect to the preliminary data phase and
the post-intervention data phase. Finally, we détermine the factor structure from the data,
Maximum likelihood factor analysis with Direct ofplin rotation was specified.
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Related work

Student approach to learning and studying

Researchers such as (Biggs, 1987); (Entwistle, 1 9B6twistle, et al., 2006); (Martin

& Saljo, 1976) were amongst the first researcheiautline the students’ approaches to learn-
ing, the quality of their learning outcomes andirthpgior experiences. Biggs (1994; 1987)
refers to reproductive and transformational stnatag) learning approach used in higher edu-
cation. Saljo (1981) argues that learning approacre similar to the one developed by
Biggs. Other two learning approach were serialistd holists learning approaches (Saljo,
1981). Student in serialist /holist approaches smo@morising and organising strategies.
Several studies continuously provide evidence thdividual differences in how students
approach learning exist, such as deep, strategicsamnface learning (Simelane, Mji, &
Mwambakana, 2011; Teixeira, et al., 2013; Venkateshl., 2014).

It is pointed out (Buckley, et al., 2010) that irder to obtain high-quality learning
outcomes, lecturers needs to understand studemtiiga specifically how students adjust
their learning tasks, their aims and strategies, laow these influence the quality of their
learning outcomes (Martin & Salj6, 1976). In thegjard, it is argued that students’ awareness
of their learning environment is related to thgpeach to learning (Abedina et al., 2013;
Trigwell, Prosser, & Waterhouse, 1999). Tied thi is pointed out that a student’s choice
of approach is influenced by the content, the cdrd@d the demands of particular learning
activities (Price, et al., 2011). In this regatdsiopined that these differences in turn have a
powerful influence on many features of daily leagliand teaching (Gadelrab, 2011). For
lecturers to promote more conceptual, deeper fainhsarning, they need to understand how
students approach learning (Teixeira, et al., 2013)

When students adopt these approaches to learniagcourages their belief systems,
such as success expectations and self-regulatils ($kailikari & Parpala, 2014). Regarding
students’ belief, their approaches to learning vikem divided into three categories, namely
deep, surface and strategic approaches to leawinigh gives the learning process and as-
sessment procedures a major role (Biggs, 1987;sBifjg94; Entwistle, 2000, Entwistle, et
al., 2006; Saljo, 2004). It is indicated that studecould approach their courses in one of the

three ways surface, deep or strategic (Mnisi, 2015)
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Surface Learning Approach

The aim of surface learning approach is to coph thie task which leads to rote learn-
ing and memorisation (Abedina, et al., 2013; Pritegl., 2011). In order for students to work
with more complex principles or apply deep learngmmnciples, students first need to try to
grasp more basic principles which require them émmrise and remember. Felder and Brent
(2005) argue that student who employ surface apprtalearning tend to memorise facts, do
not fit them into context and they aim for routs@ution methods without attempting to un-
derstand their original and limitation. It has bestated that students following the surface
learning approach often learn to remember facestity aspects and focus on what they were
taught (Abedina et al., 2013; Warren, 2004).Regaydiis, it has been stated that these stu-
dents face the challenge in forming a bigger peamd aiming at reproducing the knowledge
(Hailikari & Parpala, 2014). Surface learners haveproductive conception of learning and
are extrinsically motivated mostly by the resuR®Blyer, McDaniel, Webb, Herman, & Wit-
ty, 2010). In this regard, it is pointed out thatface approach learners study through fear of
failure with the aim of rote learning (Mattick, D@&r, & Bligh, 2004).

Deep Learning Approach

The deep learning approach is about learning ttis fa relation to concepts and it in-
cludes monitoring the development of one’s own ustd@ding (Entwistle, et al., 2006; Price,
et al., 2011). It is pointed out that the deepriesy approach students, think critically and
deeply to form their own conclusions about coursgemal (Bolkan, et al., 2011). In essence,
literature reveals that students with a deep aghréa learning aim to understand the teach-
ing and learning environment as well as subjecttanahore positively than students with
surface approach (Hailikari & Parpala, 2014). Shislén this category focus on understand-
ing the course material instead of relying on mesation (Felder & Brent, 2005). These stu-
dents study through intrinsic interest to maximis@aning (Mattick et al., 2004). It is argued
that the socio-constructivist theory recommends dieap learning approaches are more liable
than surface approaches to direct students to stagheting and enduring learning (Ditcher,
2001).

Strategic Learning Appraoch
In the strategic learning approach the emphasie echieve the highest possible re-
sults by using good time management and organisety snethods (Entwistle, 2000), stu-

dents combine aspects of the deep or surface apgpr@epending on approach, deep ap-
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proach or surface approach, this would lead tcatdpevement (Mogashana, et al., 2012). In
this regard, it is reported that academic perforreaends to be positively associated with the
strategic learning approach (Bolkan, et al., 201t1% mentioned that students following stra-
tegic learning approach are efficient in their feag and they are well organised (Felder &
Brent, 2005) These authors further state that tisasgents following the strategic learning
approach carefully assess the level of effort thegd to relate to so that they could achieve
their ambition. In fact, (Mattick et al., 2004) ee$ to strategic approach as an achieving ap-
proach because strategic approach learners stuidigrease success in assessments through
effective use of space and time. This leads stsdenadopt self-regulation as well as moni-
toring one’s studying effectiveness (Entwistle, @00n this category students do whatever it
takes to get to the top results (Mnisi, 2015; Fe&l&rent, 2005).

Educational Technologies and Students’ Approaches

Research shows a shortage of studies that invesdigaudents’ approaches to learn-
ing with the incorporation of educational technaésg(Buckley, et al., 2010; Tlhapane &
Simelane, 2010). These authors reveal that this tfresearch is mostly done in a face-to-
face learning environment. However, it is repotteat students who follow the deep and stra-
tegic approaches to learning were more comfortaiite a blended learning environment than
students who adopted a surface approach (Buckia}, €010). Similarly, it was also stated
that there were no significant relations betweenl\stapproaches and perceptions of infor-
mation communication technology (ICT) usefulneshoaigh students using the deep learn-
ing approach indicated a higher appreciation of id&gration in a course (Venkatesh, et al.,
2014).

Student approach to learning and studying measunsgguments

Student learning inventories are used in educat®tools to identify at-risk students.
These study learning inventories contribute to tteasurement of students’ study methods
and approaches by offering persuading empiricalenge important to inform policy deci-
sions in higher education (Teixeira, et al., 20M3rious approaches to learning and studying
measuring instrument have been developed and ingolem higher education institutions
(Mogashana, et al., 2012). These instruments measghat the student usually does when
approaching a learning situation (Abedina, et24l13; Gadelrab, 2011). Some of the measur-
ing instruments that have been used to measurerggidpproaches to learning in higher edu-
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cation are the Learning Approached to Studying Qusaire, Revised Approach to Learn-
ing and Studying Inventory (RASI) (Duff, 2004; Mak, et al., 2004), Study Process Ques-
tionnaire (SPQ) (Biggs, 1994) and Raven’s StandatProgressive Matrices (sets A-E).

Entwistle and Ramsden (1983) developed the appesaithstudying inventory (ASI)
at the University of Lancaster in Britain. This timgnent indicates the relative strengths of
students’ approaches in three main dimensions p, degface and strategic (Diseth & Mar-
tinsen, 2003; Gadelrab, 2011; Speth, Lee & Haif§320The ASI comprised of 64 items
within 16 subscales (Mattick et al., 2004). The A&ls refined by RASI and ASSIST, be-
cause of its reliability and validity and troubiesreproducing the intended three-factor struc-
ture (Diseth, 2001). Subsequently, the Centre feseldrch on Learning and Instruction in the
University of Edinburgh in 1997 developed ASSISTiahhcomprised of 52 items (Entwistle,
et al., 2006). Later, ASSIST was also refined te shorter version which comprises of 18
items and 3 factors (Entwistle, et al., 2006).He turrent study, student approach to learning
and studying was identified by using the Approacies Study Skills Inventory for Students
(ASSIST)-Short Version. Students were categoriseraing to their preferred approach to

learning and studying.

Validity and reliability

Morse, Barrett, Mayan, Olson and Spier (2002) point that research is worthless,
become fiction and loses its value when there gorriTherefore, in all research methods
reliability and validity is given great attentioM@rse et al., 2002). It is argued that validity
and reliability are two important indicators foryatype of mental measurement (Miller, n.d.;
Speth, Namuth, & Lee, 2007; Tavakol & Dennick, 201 fact, in positivist perspective or
quantitative research the criteria to reach theafimgor are internal validity, external validi-
ty, reliability, and objectivity (Golafshani, 200Bjorse et al., 2002). Speth et al., (2007) de-
fine reliability as the test or questionnaire measuvhat it claims to measure consistently,
either in terms of consistency over time, or the items combined to produce scores have

high enough positive inter-item correlations togurce meaningful scores.

Miller (n.d.) identifies three aspects of reliatyiJinamely: stability, equivalence and
internal consistency. He states that stability,uosavhen the same or similar scores are ob-
tained with repeated testing with the same groupespondents (Miller, n.d.). He mentions
the equivalence is the amount of agreement betive@or more instruments that are admin-

istered at nearly the same point in time (Milleid.h He also points out that internal con-
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sistency relates to the degree to which items ertdht or instrument are measuring the same
thing (Miller, n.d.). A coefficient of reliabilitcould be calculated based on several formulas.
Therefore, for calculating the internal consisten€ytems on a scale, Lee Cronbach of Stan-
ford University developed a formula called CronbBadipha ora (Cronbach, 1951; Speth et
al., 2007; Tavakol & Dennick, 2011). In fact, thengoutation of alpha is based on the relia-
bility of a test relative to other tests with siarilnumber of items, and measuring the same
construct of interest (Marland, Dearlove, & Carpent2015; Reynaldo & Santos, 1999;
Tavakol & Dennick, 2011).

On the other hand, validity is concerned with thxemst to which the instrument
measures what it intended to measure (Golafsh&3;2Miller, n.d.; Tavakol & Dennick,
2011). Miller (n.d.) identifies various types oflidity, namely content validity, face validity,
criterion-related validity (or predictive validityfonstruct validity, factorial validity, concur-
rent validity, convergent validity and divergentiddy. Literature states that a test has validi-
ty if it measures what it intends to measure anuliya could be tested in different ways, de-
pending on the test and its objectives use (RosbferLattuca, & Terenzini, 2015; Speth et
al., 2007). In fact, any research instrument tased should be validated from scratch in each
new context (Ro et al., 2015; Speth et al., 200@yakol and Dennick (2011) argue that an
instrument cannot be valid unless it is reliables kvorth also noting that the reliability of an
instrument does not depend on its validity.

Method

Participants

The sample selected for this study was a conveaisample in that the first author
works at the same campus with the participants. paracipants were selected because they
were available and accessible (McMillan & SchumacB801). Participants were 345 first
and second year mathematics students from a uitiwvénsthe Gauteng province of South
Africa. The students were taking first year matheesancluding basic math which includes
exponents, functions, wave theory, radiant meagduggnometry and hyperbolic function.
The following topics, namely, matrices, vectorasngbex numbers or mensuration, differenti-
ation, and integration were also included in théabys. The second-year mathematics sylla-
bus covers Newton-Raphson, Trapezium and Simpsaunssselimination, differentiation of
inverse trigonometric and hyperbolic functions,gmaetric functions, optimisation and Mac-
laurin series, integration, partial fractions, chaile and rate of change, direct integration and
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separation of variables. There were 146 (42.3%) e&omand 96 (27.8%) men, while 103
(29.9%) did not disclose their sex. Their ages edngetween 17 years and 44 years (M =
21.3, SD = 3.14). Of the total, 84 (24.3%) did maticate their ages. More than half of the
participants191 (55.4%) were taking first year neathtics for the first time. There were 68
(19.7%) participants who indicated that they hatediafirst year mathematics at least once
while about a quarter (24.9%) did not disclose thisrmation. The 345 students were divid-
ed into three groups based on the qualificatioly thwere pursuing. For instance, the first
group named MI — Group A (n = 105) was made upudents studying towards an electrical
engineering qualification. The second group, naiMéd- Group B (n = 49) was made up of
students studying towards a chemistry qualificatidme third group, named MIl- Group C (n
= 191) was made up of students studying towardslectrical engineering and surveying
qualification. The group numbers were differentdaese attending mathematics lectures also
depended on other courses they were registerediergroups were taught by the same lec-
turer however.

In Ml — Group A in terms of sex, 14 (13.3%) weremen and 29 (27.6%) men while
the rest did not disclose this information. Witkpect to ages, 45.7% of the participants’ ages
ranged between 17 and 31 years (M = 19.9 yearss 2[3). Here 57 did not indicate their
ages. There were 41 (39.0%) participants who wegestered for the very first time in the
mathematics first year course. Also, seven indicétat they had failed the course at least
once while rest (61%) did not disclose their regisdn status. In Ml — Group B, there were
24 (49.0%) women and 22 (44.9%) men while thed&bsnot disclose this information. With
respect to ages, 93.9% of the participants’ ageged between 19 and 44 years (M = 23.8
years, SD = 4.8). Here, 3 did not indicate thegsad here were 24 (49.0%) participants who
were registered for the very first time in this s Also, 12 (24.5%) indicated that they had
failed the mathematics course at least once whge (26.5%) did not disclose their registra-
tion status. In Ml — Group C, there were 108 (56.5%%men and 45 (23.6%) men while the
rest did not disclose this information. With redpectheir ages, 87.4% of the participants’
ages ranged between 18 and 35 years (M = 21.0,y®Brs 2.2) with 24 not indicating their
ages. There were 126 (66.0%) participants who weyistered for the very first time in this
mathematics course. Also, 49 (25.6%) indicated tiney had failed the course at least once

while rest (8.4%) did not disclose their registvatstatus.

Instrument and Procedure
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In this study théApproaches and Study Skills Inventory for StudeR&SIST) — Short
Version was used (Entwistle, et al., 2006; Spethal.e 2007). Before using the ASSIST —
Short Version in South Africa, a letter requestiggmission to do this was written to Profes-
sor Entwistle who granted this. The ASSIST — SMatsion is an 18 — item inventory com-
prising three subscales that measure deep, staadisurface approaches (Entwistle, et al.,
2006; Speth, et al., 2007). In responding to tls&riment, students were requested to indicate
their choice on 5-point Likert-type rating scaleckored by 1: Disagree and 5: Agree. The
first subscale (deep approaches) is about stusdrmisvant to understand ideas on their own,
relating ideas to previous knowledge and experietaeking for patterns and underlying
principles. A typical example of an item from tisisbscale was “When I’'m working on a new
topic, | try to see in my own mind how all the idda together”. The second subscale (strate-
gic approaches) is about students who are studdmisare systematic and organised, they
manage their time cautiously, achieving is theitigational aspect and they pay more atten-
tion to assessment demands. A typical example afeam from this subscale is “I organise
my study time carefully to make the best use ofTitie third subscale (surface approaches) is
about students who lack purpose, they are notwshat is important in lecturers they memo-
rise unrelated facts, they always worry and pabigué their work, they have fear of failure
and they do not think outside the box they focudhe syllabus minimum requirements. A
typical example of an item from this subscale wis ‘hot really sure what’s important in

lectures, so I try to get down all | can”.

In terms of the reliability of scores obtained fréime ASSIST — Short Version, a num-
ber of studies have reported similar findings. Example in a study in the US, alpha values
for the three subscales ranged between 0.65 aid(8pkth et al., 2007). Specifically, the
alpha values were: deep approaeh=(.65), strategic approach € .75) and the surface ap-
proach ¢ = .70).

Literature reported that there are few studies hlaae looked at the factor structure of
all three sections of ASSIST Short Version (Entleisét al., 2006). The study in six British
universities shows the alpha values for the thridessles ranged between 0.80 and 0.87
(Entwistle, et al., 2006). Specifically, the alpreues were: deep approaech=.84), strategic
approach ¢ = .80) and the surface approach=.87). A study in Norway used ASSIST 52
item, alpha values for three subscale ranged betWet) and 0.81 and were reported to be

appropriate (Diseth, 2001). Precisely, the alpHaesawere deep approaah% .78), strategic
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approach ¢ = .72) and the surface approach=< .64) (Diseth, 2001; Diseth & Martinsen,
2003). Diseth (2001) also shows that the alphaegatar some of the subscales were relative-
ly low, but were considered sufficient considerihgt each subscale involves only four items.
Alpha values between 0.57 and 0.72 were reporté&ldh 13 subscale; other four subscales
fell between 0.41 and 0.51 (Diseth, 2001).

Data Collection and Analysis

Data were collected in two phases named the pradirgidata phase and the post-
intervention data phase. All analyses were cawoigdising SPSS version 21©. The reliability
of scores from this instrument was determined bymating Cronbach’s (1951) alpha. With
regards to validity of scores from this instrumeaintent validity was ascertained by compu-
ting a factor analysis using the data from prelamydata phase. Furthermore, construct va-
lidity was established through a confirmatory fa@oalysis using the data from the post-
intervention data phase.

Results

Scale Reliability

Gliem and Gliem (2003, p. 89) point out that inngsLikert-type scales “... it is im-
perative to calculate and report Cronbach’s alpdedficient for internal consistency reliabil-
ity for any scales or subscales one may be usifge’test of internal consistency of the AS-
SIST Short Version was investigated by computingnBach’s (Cronbach, 1951) alpha. The
coefficient values from scores of each group aesgmted here with respect to the prelimi-
nary data phase and the post-intervention dataeplashe preliminary data phase, the alpha
value for the entire scale for M1 —Group C was 0.51. For the three subscales, the values
ranged between 0.48 and 0.69. Specifically, theaal@mlues werai = 0.51 (Deep Approach);
a = 0.69 (Strategic Approach) and= 0.48 (Surface Approach). For MIl — Group D tigha
value for the entire scale was= 0.50. For the three subscales, the values veere0.58
(Deep Approach)q = 0.44 (Strategic Approach) and= 0.51 (Surface Approach). For MIl —
Group E the alpha value for the entire scale was0.58. For the three subscales, the values
were:a = 0.56 (Deep Approachy, = 0.66 (Strategic Approach) and= 0.47 (Surface Ap-

proach).

In the post-intervention data phase the alpha viaughe entire scale for MI — Group

C wasa = 0.77. For the three subscales, the values rapgieeen 0.55 and 0.85. Specifical-
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ly, the alpha values were:= 0.74 (Deep Approachy; = 0.85 (Strategic Approach) aad=
0.55 (Surface Approach). For MIl — Group D the alpfalue for the entire scale was 0.73.
For the three subscales, the values were:0.70 (Deep Approachy = 0.78 (Strategic Ap-
proach) andr = 0.70 (Surface Approach). For MIl — Group E thgha value for the entire
scale wast = 0.67. For the three subscales, the values were0.61 (Deep Approachy; =
0.77 (Strategic Approach) and= 0.51 (Surface Approach).

Scale Validity

In ensuring the validity of the ASSIST questioneaitwo computations were carried
out. The first, relating to content validity inveld the computation of factor analysis. The
second, relating to confirmatory factor analysioilmed checking whether the theory devel-
oped constructs of Deep, Strategic and Surfaceoappes would be replicated in the calcu-
lated model. Content validity was ascertained biemeining the factor structure of this in-
strument using data from the preliminary data ph&sgally, Kaiser-Meyer-Olkin (KMO)
and Batrtlett’s test of sphericity were computededé two values provide an indication of
whether computing a factor analysis is appropfiatéhe data or not (Field, 2005). The value
of KMO = .769 was acceptable while the Bartletésttof sphericity was also statistically
significant < 0.001).

In determining the factor structure from the dafaximum likelihood factor analysis
with Direct oblimin rotation was specified. In thetial analysis default settings in SPSS such
as the eigenvalue greater than unity criterion el &s the scree plot were specified. The ro-
tated matrix produced a five factor solution thegplained 48.5% of total variance. Table 4.6
shows that the first factor with an eigenvalue @83had four items. These items were con-
sistent with the Deep approaches. The highestigatkm was: Before tackling a problem or
assignment, | first try to work out what lies behih The second factor with an eigenvalue of
1.74 had five items. These items were consistetit thie Surface approach (4 items) and
Deep approach (1 item). The highest loading itera: Waften worry about whether I'll ever
be able to cope with the work properly. The thiadtér with an eigenvalue of 1.30 had two
items. These items were consistent with the Surd@peoach. The highest loading item was:
There’s not much of the work here that | find iemg or relevant. The fourth factor with an
eigenvalue of 1.16 had three items. These items wensistent with the Strategic approach.
The highest loading item was: | put a lot of effioitb studying because I'm determined to do

well. The fifth factor with an eigenvalue of 1.0&dchfour items. These items were consistent
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with the Strategic approach (3 items) and the Degggroach (1 item). The highest loading
item was: When | read, | examine the details clsefa see how they fit in with what's being
said. Because the factor analysis produced Factath3two items significantly loading, this
indicated that it was not the best solution.

A decision to examine a three factor solution waslenas this is the number reported
in literature about the ASSIST questionnaire. Al inspection of the scree plot seemed to

indicate that a three factor solution was approria

Table 1 shows that the first factor with an eigengaf 4.71 had one item. This item
was consistent with the Surface approach. The vtast There’s not much of the work here
that | find interesting or relevant. The seconddaavith an eigenvalue of 2.12 had eleven
items. These items were consistent with the Stiatggproach (6 items) and Deep approach
(5 items). The highest loading item was: When Hdrdaexamine the details carefully to see
how they fit in with what's being said. The thirdctor with an eigenvalue of 1.22 had six
items. These items were consistent with the Surd@peoach (5 items) and Deep approach (1
item). The highest loading item was: | often waabout whether I'll ever be able to cope with

the work properly. This factor solution was alsa tih@ best so it was declared unacceptable.

Construct validity was ascertained by computingtlgh AMOS a confirmatory factor
analysis (CFA) using data from the post-intervantdata phase. The sample size for this
analysis was 209 with no missing data. CFA “... eatty driven ... When a CFA is conduct-
ed, the researcher uses a hypothesized modelitoaésta population covariance matrix that
is compared with the observed covariance matrixh(8iber, Stage, King, Nora, & Barlow,
2006, p. 323). In fact, it is argued that CFA isatlbecause it allows a researcher to specify
the number of factors in a model based on whaeponted in literature (Stevens, 2002;
Tabachnick & Fidell, 2001). What this suggestshiat tthe three factor structure of the AS-
SIST that theory refers to was tested against #te collected in this study. The aim was to
determine whether the same factors would be estaddli If that was to be the case, then con-
struct validity of the ASSIST from of a South Afaic sample perspective would be assured.
In computing the CFA, the Maximum likelihood methads selected as recommended by
(Arbuckle, 2004).
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Table 1.Direct obliminrotated structure matrix relating to the extradgtenhs of the ASSIST questionnaire

Items Factor
1 2 3 4 5 1 2 3 1 2

9. | put a lot of effort into studying because I'metetined to do well. .633 571 620

10. When I'm working on a new topic, | try to see in myn mind how all the ideas fit together. .546 .592 578

17. Whenlread, | examine the details carefully tolsee they fit in with what’s being said. -.733 .606 571

5. | work steadily through the term or semester, rathen leave it all until the last minute. -.419 .509 527

6. Before tackling a problem or assignment, | firgtto work out what lies behind it. 591 .508 481

3. | organise my study time carefully to make the hest of it. -.395 .503 475

11. |dontfind it at all difficult to motivate myself -.489 433 466

7. I’'m pretty good at getting down to work whenevereked to. 428 .360 407

2. When I'm reading an article or book, | try to findt for myself exactly what the author mear .430 .392 400

13. |think I'm quite systematic and organised wheenimes to revising for exams. .532 427 362

12. Often | find myself questioning things | hear intieres or read in books. 467 .372 322

4. There’s not much of the work here that | find ietging or relevant. 767 .999 =272

18. | often worry about whether I'll ever be able tpeavith the work properly. .707 521 479
14. Often | feel I'm drowning in the sheer amount otenial we're having to cope with .301 314 434
16 I'm not really sure what's important in lectures,Igry to get down all | can. .367 40¢ 421
15. Ideas in course books or articles often set memfbng chains of thought of my own. .283 .30¢ .375
1. | often have trouble in making sense of the thingave to remember .341 .382 346
8. Much of what I'm studying makes little sense: like unrelated bits and pieces. .372 322 286
Variance explained (%) 19.4 9.7 7.3 6.6 5.5 262 118 (.7 19.3 10.0
A - - - 74 52
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Figure 1Standardized estimates of the model from ASSI®fesc

In computing the CFA for goodness of fit, one of tlesults from the output is the chi-
square. It is argued that the chi-square has lifita and therefore it is not a good indicator
of goodness of fit because on the one hand ittepgbypothesised model even if differences
of data from normality are small (West, Finch, &r@un, 1995) while on the other it is sensi-
tive to sample size and will therefore reject a elaglen if discrepancies in the model have
no theoretical basis (Bentler & Bonett, 1980; Watsal., 1995). In this regard, literaturey.
(Hu & Bentler, 1999) recommends other goodnesst aftdtistics, such as the Tucker-Lewis

fit index (TLI), Comparative fit index (CFl), anthé Root mean squared error of approxima-
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tion (RMSEA). These authors have suggested tha twod fit the different values should be
of the order: TLI > .95, CFI > .95 and RMSEA < .28 continuous data (Hu & Bentler,
1999). With respect to the RMSEA Browne and Cud€&k93) furthermore point out that a

value of 0.08 or smaller indicates an acceptabkdiistic.

The Chi squareyR) was statistically significanf? = 210.94, df = 132p < .0001].
Here the goodness of fit statistics were: TLI =89the CFIl = .947, and the RMSEA = .054.
Figure 1 shows the standardized parameter estinoftdkee model from the ASSIST ques-
tionnaire. The estimates reveal small and negabsociations R= -0.31 between the Sur-
face approaches and Deep approaches as well asdreBurface approaches and Strategic
approachesrf = -0.12). On the other hand, there is a positsapeiation between Deep ap-

proaches and Strategic approachi®s<0.93).

Discussion and conclusion

In this study, the main purpose was to establishréfiability and validity of ASSIST
Short Version. In terms of reliability of scorestn the instrument, it was found that the alpha
values ranged between .75 and .83 (preliminary ghtse) as well as .65 and .82 (post-
intervention data phase). In respect of this ims&mt, the alpha values were accepted for this
study because they were comparable to those repiortgerature (c.f. Abedina, et al., 2013;
Entwistle, et al., 2006; Speth, et al., 2007).

Validity was computed through factor analysis (emtvalidity) and confirmatory fac-
tor analysis (construct validity). Before computithg factor structure of the ASSIST, Kaiser-
Meyer-Olkin (KMO) and Bartlett’s test of sphericiyere determined. The two values report-
ed in this study indicated that computing the facnoalysis was appropriate for the data
(Field, 2005). Using the Direct oblimin rotationnsistently as in reported literature (c.f.
Entwistle, et al., 2006; Speth, et al., 2007) aehiactor solution was accepted in this study.
The three factors were Surface approaches (Fait@rekp approaches (Factor 2) and Strate-
gic approaches (Factor 3). Because these factaes seasistent with those reported in litera-
ture content validity was acceptable in this stutdys argued that a researcher may specify
the number of factors in a model based on whatpsnted in literature (Abedina, et al., 2013;
Stevens, 2002; Tabachnick & Fidell, 2001). In thtisdy, construct validity was assured be-
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cause confirmatory factor analysis indicated thatdata could indeed be split into three fac-
tors.

The fact that a five factor solution did not makedretical sense and was therefore
abandoned is understandable. This is becauseap@sted in literature (e.g., Hayton, Allen,
& Scarpello, 2004) that the default setting of eiggue greater than unity in SPSS is known
to overestimate the number of latent factors. Allsig, argued that “[A] factor with fewer than
three items is generally weak and unstable...” (Qlos& Osborne, 2005, p. 5). In this study

therefore Factor 3 was seen to be weak and unstable

In the initial analysis default settings in SPS8hsas the eigenvalue greater than unity
criterion as well as the scree plot were specifidte rotated matrix produced a five factor
solution. It may appear that some of the alphaesin the ASSIST questionnaire were low
and therefore not acceptable. However, these valees similar to those reported in litera-
ture. For example, in reporting findings using #ame questionnaire Diseth (2001, p. 385)
wrote “... a values for some of the subscales are relatively but they are nevertheless con-

sidered sufficient considering that each subsaateprises only four items”.

It may be argued that there was something diffeadioiut the South African sample
based on item 4 which is a Surface approach. mg@&f item 4, there is not much of the work
here that | find interesting or relevant’, the desshowed that it was loaded with the items
consistent with Deep and Strategic approaches. Mais Item 15 ‘Ideas in course books or
articles often set me off on long chains of thoughiny own’ loaded with the items con-
sistent with Surface approach while it is a Deepragch item. In this regard, it may be ar-
gued that students in this study approach learmrdjfferent perspective depending on the
nature of the work they are dealing with. It ismged out that students who follow surface
approaches tend to memorise facts, they do ntidin into context and they aim for routine

solution methods without attempting to understakige@ina, et al., 2013).

In this study the aim was to assist students faligWower order learning approaches
and assist them to achieve. In this case thesatedihelped students reach the level of deep
and strategic approaches. This is consistent Wwehview that students following surface ap-
proaches need to grasp more basic principles ieracdwork with more complex principles
(Abedina, et al., 2013; Duff, 2004). It may be aduhat in some instances students followed

the surface approach in to understand and unpachotiyg chains of thought on their own.
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Therefore, the activities were designed in the reattimt accommodates all the approaches to

learning.

The goodness of fit values of the TLI, CFI, and BMSEA indicate a good fit be-
tween the model and the observed data. For instiased on Browne and Cudecks’ (1993)
contention that values of the RMSEA that are 0.08noaller indicate acceptable fit, the value
of 0.054 obtained in this study was therefore ataide.

Recommendations

This article focused on the reliability and valdaf scores from the ASSIST Short
Version, for students taking mathematics in a S@itican university. While the results are
promising, it is recommended that further studiesuéd be conducted on different samples
within the South African context. Such studies Wi useful in verifying the findings report-
ed here. Importantly, though, this study adds &libdy of knowledge that has addressed the
issue of the reliability and validity of ASSIST.
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