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Abstract 

The purpose of this snidy was to explore relationships among three existing 

qyistioniiaves: the Study Process Questionnaire (SPQ) (Biggs, 1978), the Need for 

Cognition Scale (NCS) (Cacioppo & Petty, 1982). and the Strategic Flexicbility 

Questionnaire (SFQ) (Cantwell & Moore, 1996). The SPQ meastres three approaches to 

hmhg: deep, surfice, and achieving. The NCS rneasures a one-dimensional construct 

of need for cognition. The SFQ rneasures three types of executive control of leaming: 

adaptive, inflexiile, and irresolute. 

Underlying theory suggested strong similarities among need for cognition, the deep 

approach, and adaptive controI, as weil as similarities among the surface approach, 

inflexiile control, and irresolute control. Further, surface, inflexible, and irresolute 

appeared to be opposites of need for cognition, deep, and adaptive. It was proposed that 

these scales rnight di be meaniring one underlying constnict such as self-regulated 

leaming. As an alternative, there might be two negatively related constnicts, self- 

regulated learning and ineffectve leaming. 

Participants were 226 fia-year students at a Canadian miiitary coiiege who 

completed all k e e  questionnaires. Exploratory factor analysis of the items £tom al1 three 

questionnaires resdted in a three factor solution with most of the deep, need for cognition, 

and adaptive items on one fkctor, surface and irresolute items on a second factor, and 

inflmile items on the third factor. Second order confirmatory factor analysis dso 

supporteci the existence of three underlying fhcton. As initially hypothesized, one factor, 

calIed ~e~regulation, consistai of need for cognition, the deep approach., and adaptive 



contml. However, the hypothesized ineffective leafning fàctor divided into two correlated 

hctors. One, labeiled surface/'iesoIute, consisteci of irresolute controi, the surface 

approach, and negative need for cognition. The other, labeiied in.flexi'bility, consisted of 

infiexile control and negative adaptive wntrol. Aithough the scales do oot appear to be 

measuring exactiy the same thinp at the item level, there are substantial relationships 

among hem at the scaie ievd. This supports the neai for Further devdopment of 

underlying theories. 
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Chapter One 

Introduction and Literature Review 

The study of shident approaches to leaming has been an area of research for about 

three decades. Earlier models of learning-focused on situational factors and stable 

individuai ciifferences. Biggs and f i b y  (1984) provided an overview of three eariier 

models: behavioiirist, individual ciifferences, and aptitude-treatment interaction. The 

behaviowist model ignores individual differences and focuses on improving performance 

by manipulating, the leamllig~environment through reinforcement. The individual 

differences model holds that variations in performance can be attributed to underlying 

differences in mental abilities. Fhdly, the aptitude-treatment interaction model suggests 

that the situation and individual dserences and their interaction are all important. For 

example, some students may leam better in a structureci format with lectures, while other 

students may leam better through independent study. 

Biggs and Kirby (1984) suggested, however, that even the aptitude-treatment 

interaction mode1 is inadequate to explain research results. They proposed that the model 

required the addition of what they cailed intervening variables which link stable individual 

differences to the leamhg task. These intervening variables are mote situasion-specific 

than the individual Merence variables, and Biggs and ECirby proposed that they consist of 

motives and strate& which the student brings to bear upon the leaming task. This 

indicates tbat leamers play, an active rule in determining-what they will leam and how they 

will leam it, and marks a shift to an experiential or phenomenological perspective in which 

leaming is dehed  by the individuais engpgd in leamingg(Schmeck, 1988). The situation 
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and individual differences provide the context in which the leamer makes decisions about 

the task This idea that shidents make decisions about what they WU leam and choose 

strategies for l e d g  implies that they will also allocate resources to achieve those 

strategies. This suggests an executive or seK-regylatory role in leaming, which will be 

elaborated in subsequznt sections sf th is  paper. 

The shift &om focusing+on stable individual ciifferences in ability to focusing on 

factors which are under the control of students marks a recognition that academic 

performance varies according to the ways in which students perceive and value thei. own 

performance (Biggs, 1987). This couid be seen as a shift in focus from skills, to a focus 

on strategies or styles. KKby (1988) defined skills as existing cognitive routines for 

perforahg specified tasks, closely related to and limited by abilities. By contrast, 

strategies involve choices among skills. The strategy domain ranges h m  tactics, which 

are decisions to employ a particular skill; to strategies, which involve combinations or 

choices of tactics to solve a problem; to styles, which refer to habitual use of similar 

stiategies (Kirby). The t e m  "approaches" and "orientations" have also been used with 

similar co~otations as this dennition of "styles". However, the notion that approaches 

involve decisions and intentions on the part of the learner suggests that approaches go 

beyond habits. According. to Biggs (1985), approaches to learning are composai of 

motives and strategies. Approaches are subject to situational influences, and individuals 

are generally predisposed to adopt one approach in prefe~nce to another, but approaches 

also involve choice, or an e x d v e  decision-making role. Biggs (1985) mggesteci that 

the dy-mic link between personal, situationai, appach, and outcorne variables is a 



metacognitive process. Metacognition will be discussed in more detail later. 

The history of research into mident approaches to leaming has led to some 

rernarkably consistent redts, as will be discussed in the following sections. 

Among the early researchers to *be& studying different approaches to learning by 

students were a group working at the University of Gothenburg, Sweden. Marton and 

Saljo (1976a) reported a research proiect which had led them to becorne dissatisfied with 

traditional research methods of assessing learning. These traditional methods had been 

concemed strictiy with quantitative learning, in other words, with how much -dents had 

leamed. Maton and Saljo chose to focus instead on qualitative differences between what 

students had learned. (Note that this reference to qualitative and quantitative differences 

in learning does not necessarily imply qualitative and quantitative methods of researcb) In 

one study, participants were given lengthy passages (three chap-) of prose to read, 

without tirne bits,  and were subsequently questioned on what they had read. Marton and 

Sdjo found four discernable levels of comprehension: those who had grasped the 

intentional content of the author's argument complete with subtieties, those who grasped 

part of the intentional content, those who grasped the topic of the argument but missed 

the main point, and those who apparently lacked any understanding of what they had read 

Using. this and other studies, Marton and Saljo (1976a) identifiai two 

distinguishable levels of processing, which they called deeplevel and surface-levei. In 

surface-level pmcessing, they w e d  that d e n t s  direct thek attention to learning the 

text itseif in a reproductive conception of learning. Deeplevel procesors, by contrast, 
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focus on the intentional content of the te- in pursuit of comprehension. Marton and 

Saljo found that deep and surf'ace levels of leaming led to the correspondhg ievels of 

outcome (comprehension) previously described, where deep learners grasped the 

intentional content but surface leamers did not. Their article did not, however, address 

why some deep-Ievei processoa were more successful than others in épasping the fidl 

intent of the passage, or similarly why some surface-level processoa achieved somewhat 

more understanding than others. 

Marton and Saljo (1 976b) elaborated this comection between level of processing 

and outcome. They concluded that -dents may adopt an approach of deep or surface 

level processing based on their expectations of what is required of them in the learning 

context. In other words, situational demands such as the anticipated format of evaluation 
I 

may influence a student to adopt a deep or surface level of processing. This puts a focus 

on student intentions: what students intend to get out of a leaming task influences the 

approach they adopt and the resulting outcornes. 

Spurred on by the Gothenburg siudies and other research, Entwistle, Ramsden, 

and their colleagues at Lancaster University set out to develop an inventory to measure 

approaches to and styles of studying. The first step, however, was to obtain M e r  

evidence of the existence of contrasting styles or approaches to studying, and to detemine 

how stable these characteristics were (Enovistie & Ramsden, 1982). 

Earlier work done at Lancaster had resulted in the development of a series of 

inventories used to predia levels of academic Eerformance. Some of the items in these 
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inventories became the b a i s  for a new inventory. "The purpose in developing a new 

inventory was not to improve levels of prediction of academic niccess; it was instead an 

attempt to understand students' approaches to learningn (Entwistle & Ramsden, 1982, p. 

35). Additional items were deveioped to reflect the concepts identined by Marton and his 

colleagues, as weU as items cizveloprd to tap a strategic approach to i d g ,  or "cue 

consciousness" (Miller & Parle& 1974, as cited in Enhvistle & Ramsden). interviews 

with students led to other items, as did discussions with Biggs, who was at the same time 

pursuing8similar research which led to development of the Study Behaviour Questionnaire 

(Biggs, 1976) and subsequent Study Process Questionnaire (Biggs, 1978). 

A series of tests and refiements to the inventory eventuaily redted  in the 

Approaches to Studying Inventory, which identified the following four orientations: 

Meaning, Reproducing, Achieving, and Nonacademic (Entwistle & Ramsden, 1982). 

Entwistle and Ramsden chose the term "orientation" to indicate that students tend to 

exhibit a consistency of approach, as well as  the existence of both approach and motive 

cdmpnents of three of the orientations (Meaning, Reproducing, and Achieving) 

(Entwistle, 1988). As described by Entwistle (1 988), the Meaningorientation consists of 

the deep approach, in which midents intend to extract meaning from the text, intrinsic 

motivation to learn, and specific leaTaing stnueges of relating new ideas to existing 

knowledge and the use of evidence to form opinions. The Reproducing orientation 

consists of the s d a c e  appmach in which students focus on verbatim recall of the text or 

facts contained in it, extrinsic motivation to obtain a qualincation or motivation fiom fear 

of f â h e ,  and straîegies such as rote memorization. The Achieving orientation consists of 
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the strategic approach (the previously mentioned search for cues to rnaximize 

performance), which is linked to cornpetitive achievement motivatio~ The Nonacademic 

orientation consists of disorganized study methods and negative attitudes toward studying. 

Entwistle (1988) acknowledged that the factor mctures  for the Achieving and 

bionacademk orientations were iess distinct than for the Meaning and Reproducing 

orientations. 

Entwistle and Ramsden (1 982) found that while the Reproducing orientation was 

related to elements of snidy pathologies (disorganized study methods, negative attitudes), 

the Meaning.orientation was not. They also discovered that, in some cases, nidents who 

adopt the surface approach (reproducing orientation) recognize that the approach can be 

rather ineffective, because the lack of personal meaning-in the learning results in brief 

retention. Entwistle (1988) suggested that by making midents aware of their own 

approaches to leaming, and the implications of those approaches, it may be possible to 

improve the quality of leaming outcomes. However, he pointed out that situational 

démands of educationai institutions also play a role in d e t e m g  the approach adopted. 

d~ Process O u e s r i e  

At the same time as Entwistle and Ramsden were develophg the ASI, Biggs, in 

Australia, was developing questionnaires to meanne approaches to leaming. Biggs 

(1987) developed a three-stage mode1 of student learningthat accounts for both personal 

and situational influences. The three stages in his mode1 are presage, process, and product 

(or performance). Presage Mrs are those which exist before the shident enters the 

leaming situation, and include both personal and situational influences. The process stage 
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is presumed to refer primarily to the -dent's motives and strategies for leaming. This 

stage encompasses the interveningvariables referred to previously (Biggs & Kirby, 1984). 

According to Biggs, each motive and strategy combination then defines an approach to 

learning. This approach is seen as beingFtypical of a @en leamer, but it is not rigidly 

applied; it is mgotiable, sensitive to context, and affected by student intentions (Biggs, 

1993). That is, a student who d l y  employs a deep approach may nonetheless choose 

surface strategies for a topic that is of linle interest 

In order to study the processing stage of learning, Biggs initially developed a 10- 

scale Study Behaviour Questionnaire (Biggs, 1976). However, the ten scales proved too 

unwieldy for practical use. Second order factor analysis produced thtee higher order 

factors, each with an affective and cognitive component relating to motive and strategy. 

This led to the development of the Study Process Questionnaire (SPQ) (Biggs, 1978), 

designed to measure t h e  distinct approaches to studying, originally labelled intemalising, 

utilising, and achieving. Biggs (1 987) subsequently dabelied the factors Deep, Surface 

axîd Achieving, to bring them into line 4th other researchers, such as Marton and Saljo 

(1 W6a). (The SPQ is used with imiversity -dents. Biggs has also deveioped a similar 

Leaming Process Questionnaire for secondary school audents.) 

In Biggs' (1987) conceptualization, d e n t s  using the deep approach are 

intrkically motivated to leam. They engage in study because they are interested in the 

materiai and want to increase their level of comgetence in it. The strategies which they 

employ are aimed at maxllniPng understanding by focushg on meaning: they read widely 

and tq to imegrate new learningwith previous relevant knowleàge. A sample item h m  
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the SPQ is, "1 try to relate new material, as 1 am reading ik to what 1 already know on that 

topic. " 

By con- d e n t s  usingthe d a c e  approach are motivated by fàactors which 

are external to the leaming task (Biggs, 1993). Two motives are addressed by the SPQ: 

the desire ta abtain a quaüncatisn, and th* feat of failure. The accompanying strategies 

involve satisficing, or investing the minimum amount of thne and energy necessary to meet 

reqpkments. A common rnethod of acc~rnplishing~ this is to rote leam selected content 

without understanding it. However, Biggs (1 993) emphasized that the presence of rote 

learning by iwlf does not necessarily irnply that the -dent is using a surface approach. 

In some circumstances, rote leaniing may be entirely appropriate and may in fact be a 

cornponent of a deep approach. The decision to satisfice the leaming task is a better 

indicator of the d a c e  approach. A sarnple item fiom the SPQ is, "1 generally restrict my 

study to what is specifically set as 1 thllik it is unriecessary to do anything extra." 

Students using the achieving approach are motivated to excel regardless of 

interest, The approach is based on the ego-enhancement tbat results fiom visible success, 

particularly high grades (Biggs, 1993). Strategies involve organizing time and workspace 

to g&n maximum benefits h m  study efforts. Students using*this approach will seek mes 

fiom professors as to what is expected, make systematic use of study skills, plan ahead, 

and prioritize (Biggs, 1993). A sample item h m  the SPQ is, "One of the most important 

considerations in choosing a course is whether or not 1 wil i  be able to get top marks in it." 

Biggs (1993) noted that, of the three appmaches, only the deep approach is task- 

fwused. SuTface and achieving are more subject to environmentai iduences such as 
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sanctions and rewards offered by the educational institution. Biggs (1985) concluded that 

the deep approach has the closest links to personality factors, while the d a c e  approach 

is most susceptible to situational pressures. Biggs (1985) also noted that the achieving 

approach is distinctly different h m  the other two. The stratepies employed in deep and 

approaches describe ways in which students engage the content of the task, 

whereas achieving stmtegies describe ways in which students organize the context of the 

task. As a result, it is possible for the achieving approach to be combhed with either the 

deep or s d c e  approach, but deep and surface approaches appear to be mutually 

exclusive for any specific learning task. However, uidividuals may vary in theY 

approaches to different tasks, 

Biggs (1993) summarized independent studies of the SPQ and concluded that the 

three-factor mode1 has generally been well c o n h e d .  Biggs (1987) has suggested that 

the SPQ can have applications for teachingand counselling, Teachea could use 

knowledge of their students' approaches when making decisions regarding objectives and 

inStnictional and evaluational processes, so as to encourage the deep approach. 

Counsellors can intervene to remediate strategy deficiencies. 

Although the SPQ and the AS1 were developed some tirne ago, both continue to 

be used and investigated cutrently (Knapper, 1995; Andrews, Violato, Rabb, & 

Hollingsworth, 1994; Kembet, Wong, & Leung, 1999). 

ûthet researchers have identified similar constructs to the deep and surface 

approaches to leaming. For example, Dweck (1986) discussed what she called leaming or 

mastery orientation versus performance orientation Mastery orientation is c h a r i z e d  



10 

by students seeking to increase their cornpetence, understand or master something new, 

and anain personally chailenging goals. Performance orientation, by contmst, refers to 

d e n t s  who seek to gain favourable judgments of their cornpetence, or avoid 

udàvourable judgments. Performance goals cm lead to selecting less challenging tasks in 

order to avoid fdure. Tne simiiarities Denveen masfery or leamhg onenmion and the 

deep approach to leamina seem evident. Both characterize a d e n t  who is intrinsically 

motivated to leam and is willing to work to increase understanding. Likewise, 

pefionnance orientation and the d a c e  approach share a fear of failure and an attempt to 

minimize effort. 

In reviewing the research on approaches to learning, the convergence of findings is 

notable. Despite widely diEerent methods, ranging h m  Marton and Saljo's (1976) 

qualitative approach using intensive interviews with a few participants, to Entwistle and 

Ramsden (1982) and Biggs (1 987) who used quantitative approaches with questionnaires 

and large samples, the descriptions of student amaches  to learning are very similar, 

particularly with respect to the deep and surface approaches. 

An important, and consistent, aspect of the various conceptualuations of d e n t  

approaches to leaming has ken the focus on students' intentions: what students learn is 

influenceci in large rneasure by what they intend to leam. This seems particuiarly true of 

the deep approach. Students using the deep approach are pursuhg meaning and 

integration of knowledge. The strategies associateci with the deep approach are resource- 

intensive: reading widely, thinking about what one has read, and making connections with 

prior knowledge aii req&e tirne and mental effort. If d e n t s  usingthis approach are 
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going to be successfbl, this implies the ability to monitor their own leaming progres and 

allocate mental resources. This leads to the topic of metacognition. 

. . 
etac- 

In general tenns, metacognition refers to monitoring of one's own memory, 

comprehension, and other cognitive enterprises (Flaveiî, 1979). More preciseiy, 

Schoenfeld (1987) defïned three separate but related categories of intellectuaj behaviour 

that comprise metacognition. These are knowledge about one's own thought processes 

(accuracy in describing one's own thinking), control or ~e~regulat ion (self-observations of 

what one is doing while solving problems and using those observations to guide actions) 

and beiiefs and intuitions (specificaiiy, their role in shaping actions). 

For any type of problem solving activity, the second category, control or self- 

regdation, becomes very important. Schoenfeld (1 987) compared this to a management 

role, with several important steps: ensuring the problem is understood, planning, 

monitoring progress, and allocating.resources such as  time and effort. He cited several 

examples involving mathematid problems in which novice problem-solvers, despite 

adequate technical knowledge, tended to latch onto their first idea and pursue it doggedly 

even though it led nowhere. Expert problem-solvers, by contrast (even if they had less 

technical knowledge), were more apt to solve the problem because they monitored thek 

own progress and abandoned improductive avenues. He found that expert problem- 

solvers spent much more time thinking -and dyziugthe problem than novices, who 

tended to rush into action. 

AIthougSi Schoenfeld was interested primarily in m a t h d d  problems, his ideas 
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can be generalized to othet areas. For example, leamhg any U I l f d h r  topic, or p r e p a ~ g  

a demanding a s s i p e n t  can be seen as examples of problem-solving. Using Schoenfeld's 

(1987) examples, inexpert leamers are likely to seize on the first strategy that occurs to 

them and stick to it, regardless of outcomes. Expert leamers are more lilcely to think 

about the task, d y z e  it, and choose an appropriate strategy, which then may still be 

abandoned or modified if it does not yield the expected results. This seems analogous to a 

deep approach to leaniing, in which leamers think about and try to make sense of the 

Ieaming-task. By extension, surface leamers may be sirnilar to inexpert problem-solvers, 

relying on familiar methods of leaming even in the face of poor results. Expert leamea 

evidently also engage in thinking and reflection, and are able to select a method or strategy 

which suits the task at hand. These topics will be explored in more depth later. 

S m k g u h h u  

Self-regdatory pmctices, as an aspect of metacogpition, have received increasing 

focus in research. Bouffard, Boisvert, Vezeau, and Larouche (1995) identified three 

miijor components of ~e~regulation: cognitive strategies reg@red for leaming, 

memorizing, and understanding; metacognitive strategies to supervise cognition during 

task execution; and motivation, which detemiines the amount of effort to expend. They 

suggested that students who engage in ~e~reguia ted  leaming deliberately plan each step, 

select strategies, and control and evaluate the effectiveness of the stratepies. Bouffimi et 

al. argued that self-regdation of leaming is efforthi, and therefore students are imlikely to 

engage in it unless thq are inti.inSicall~_motivated to leam. This wouid W e s t  that 

students adopting the deep approach are more apt to self-reguiate. 
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Snow (1989) suggested that the desired end state of leamhg is that leamers are 

equipped to display articulated, deep understanding.of a domain, possess the ability to 

reason and explain aspects of that domain in causal ternis, and to adopt multiple 

viewpoints about a phenomenon. He argued that in order to achieve this state of complex 

Izamhg, a amdent requires d e p  understanding, highzr order skill in I&g strategies, 

strategic flexibility in selecting stmtegies, adaptive control of attention and cognition, and 

achievement motivation, al1 of which c m  be subsumed under self-regdation. This 

viewpoint is supported by the findings of Bouffiid et al. (1995). They found that reported 

use of self-regulation was the best predictor of academic performance among their sarnple 

of university students, but in addition, students who were most apt to use seKregulating 

strategies were those who were preoccupied both with increasing lmowledge as well as 

achieving a certain level of perfomance. Simila. results were found with younger 

students by Pintrich and DeGroot (1 990). This description of self-regulating students 

would appear highly similar to Biggs' (1 987) description of the deep approach to leaming, 

combined with achievernent motivation. 

Winne (1 995) described activities of self-regulating learners. He stated that they 

allocate resources to tasks, seek information in the task domain, monitor progress toward 

shidy goals, and adj,ust their plans as needed. He arged that monito~g,one's 

comprehension requires making inferences. Again, there is a clear connection to deep 

learners who habitually draw inferences fiom their leaming-h theu ~ e a ~ : h  for meaning. 

Simiiarly, Zimmerman and Martinez-Pons (1988) concluded that ~e~regulating leamers 

actively seek out information, and assistance when needed. Once again, this description 



corresponds to the deep approach to leaming. 

Winne (1 995) sounded a cautionar)! note, however, that self-regdation is not 

always beneficid. He pointed out that monitoring cognitions is costly, in ternis of 

attentionai resources. Furthemore it is likely to be particularly costly for less 

knowledgeable or iess able students. Lacking knowledge, they are more apt to make 

errors, renilting in more need for monitoring. Secondly, for less skilled students, 

monitoring processes are less likely to have become automatic, thereby requiring more 

cognitive resoumes. As a result, Winne argued that the mental costs of self-regdation are 

too high during the early stages of leaming, especially for low ability, low pnor- 

lmowledge students. Consequently, and particuldy if there are perfomance demands, it 

may be more adaptive for these students to "fa11 back to a more productive but slower 

approach, apply dgonthmic and superficial solutions to new problems, and ... not 

complicate matters by nying new strategies and regulating their use" (Winne, 1995, p. 

178). For some -dents, then, surface strategies for leaming may be an adaptive choice, 

ai l em at early stages of leaming. 

Building on previous theory and research, Cantwell and Moore (1996) accepted an 

argument by Winne (1 995) that ali leamers ~e~regula te ,  albeit with varying degrees of 

profkiency. They suggested that one aspect of these variations in proficiency may be the 

individual leamer's understanding of how, when, and where ~e~regulatory knowledge 

should be used. This means focushg on the individual's executive control processes, or 

what Snow (1989) referred to as adaptive control. CantwelI and Moore hypothesized that 

leamers may hold either adaptive beliefk about executive control that lead to flexible 
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planning and monitoring of cognitive activity, or maladaptive beliefs which may result 

either in inflexible use of ~e~regulatory processes, or confusion and uncertainty regarding 

the use of these processes. 

CantweU and Moore (1996) developed the Stmte& Flexibility Questionnaire 

(SFQ) to t e s  their hypotheses. They produced a 2 1-item questionnaire whice identifies 

three factors. The first factor, which they labelled Adaptive executive conml, contained 

items related both to planning and monitoring of cognitive strategies. As an example, one 

item states, "Before startingwork on a particular problem 1 like to play with a number of 

possible ways of attacking it." The second factor, Irresolute executive control, related to 

uncertainty and confusion in strategic behaviours ("1 fbd that 1 am easily distractecl fiom 

my line of thought as 1 am workhg, and this often &es my work disjointed and 

unevent'), while the third factor, Inflexible executive conml, indicated a predisposition to 

use a fixed strategy regardless of task ("Once 1 have found a satisfying way of approaching 

my snidy, 1 feel it is &est to stick *th this method."). 

Cantwell and Moore (1998) again w d  the SFQ, this time in conjunction with 

Biggs' SPQ. The same factor structure was reported for the SFQ as in their previous 

(1996) study. In addition, as they had predicted, Adaptive control on the SFQ was 

associated with both Deep (L = .60) and Achieving = .38) approaches to leaming on the 

SPQ. Irresolute control was associated with the Surface approach 0 = .36) and negatively 

associateci with the Achieving appoach = 0.1 7). Iziflexible control was associated with 

the Sudace approach (1 = .37). These associations all follow logicaiiy fiom Snow's (1989) 

discussion of factors involveci in complex lemming. The very high correlation between the 



Adaptive control and Deep approach sales is notable. 

for Co- 
. . 

While educational theorists and researchers focus on cognitive activities as they 

pertain to learning, psychologists are interested in cognitive processes more generally. 

Cacioppo and PmetS' (1932) set out ro investigare differences among indit<duals in thek 

tendency to engage in and enjoy thinking. They labelled this characteristic Weed for 

Cognition," where "need" is used in the sense of a likelihood or tendency, rather than in a 

biological sense. 

Cacioppo and Petty (1982) developed a questionnaire to assess need for cognition 

by testing items against a group of university faculty mernbers (hypothesized high need for 

cognition) and a group of factory assembly-line workers (hypothesized low need for 

cognition). Factor analysis of the resulting 34 items produced a single factor representing 

people's reported tendency to engpge in and enjoy thinking. Sample items include, "1 Like 

to have the responsibility of handling a situation that requires a lot of thinking" and "1 like 

tasks that require linle thought once I've learned themm (reverse coded). Follow-up 

studies confirmed the single-factor structure and established that neither test anxiety nor 

social desirability were problematic biases, providing-that confidentiaiity of responses was 

assured (Cacioppo & Petty, 1982). Subsequentiy, Cacioppo, Petty, and Kao (1984) 

produced an 18-item version of the Need for Cogition Scale (NCS), which has dso been 

shown to replicate the single factor structure, and produces reliability coefficients almost 

identical to the longer version. 

Since the initial development of the ~estiorinaire, it has been used extensively in a 
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variety of fields (Cacioppo, Petty, Feinstein, & Jan&, 1996), and descriptions of those 

high versus low in need for cognition have been elabomted. Cacioppo et al. (1996) 

suggested that although everyone must make sense of their world, those who are high in 

need for cognition (referred to as corners) tend to derive meaning, adopt positions, and 

solve problerns differently than those who are low in need for cognition (cognitive misers). 

Spec=dy, 

Individuals hi& in need for cognition were proposeci to naturally tend to seek, 

acquire, think about, and reflect back on information to d e  sense of stimuli, 

relationships, and events in their world. [ndividuals low in need for cognition, 

in contrast, were characterized as more likely to rely on others (e.g., celebnties 

and experts), cognitive heuristics, or social cornparison processes to provide 

this structure (Cacioppo et al., 1996, p. 198). 

The similarities between this description of difFering levels of need for cognition 

and deep and d a c e  approaches to leaming can hardly be overlooked. Students 

&ploying the deep approach, like those high in need for cognition, seek out infionnation, 

think about it and d e c t  on it to make seme of the infomiattion and to make connections 

with prior knowledge. Students using the surfiace approach, by contrast, focus on rote 

learning and other heuristics, in avoidance of elaborative processing. Notwithstanding that 

deep and surfiice approaches to learning are conceptualized as separate faaoa, whereas 

high and low need for cognition are seen as opposite ends of the same continuum, there 

appears to be considerable overlap. between the consaicts. 

Similady, paraliels exist between need for cognition and CantweU and Moore's 



18 

(1996) ideas of strategic flexibility. Winne's (1 995) discussion of mental resources 

required for cognitive monitoringqggests that cognizers, with their habit of engaging in 

mental reflection, would have the advmtage over cognitive misers. Cognitive mopitoring 

processes would be more ükely to have becorne automatic, to use Whe's  te- for those 

who are high in need for cognition. Consequentîy, the tequired mentd resources for 

monitoring would be reduced, increasing the ability to engage in seIf-iegdated leatniag, or 

in CantweU and Moore's terms, to demonstrate adaptive executive control. Likewise, 

Snow (1989) referred to the mental effort investment necessary for self-regdated leamhg. 

He stated that some leamers display a high level of mental effort avoihce, which rnight 

be construed as low need for cognition. Cannvell(1994) equated need for cognition and 

strategic flexibility, by classifjhg both as "third order" self-regdatory control schemes. 

Cantwell defined these third order schemes as executive level, concemed with pmblem 

identification, goal setting, and monitoring of goal-consistent progress. In contrast, fim 

order schemes refer to specific knowledge and procedures used for goal attainment, while 

sécond order schemes act on these procedures and knowledge in goal-related cognitions 

such as leaming stnitegies. Referring back to Kirby's (1988) definitions cited previously, 

Cantweli's first order schemes relate to tactics and second order schemes relate to 

strategies. The executive nature of third order schemes places them closer to Biggs' 

(1985) defhition of approaches than to KUby's defhition of styles. 

Foilowing won this hypotheskd comection between need for cognition and 

strate& flexibility, Cantwe11 and Monfines (1999) compareci responses on the 34item 

NCS to a version of the SFQ modified to reflect seIf-reggiatory control of saategies for 



social situations rather than academic ones. As predicted, Need for Cognition was 

positively associated with Adaptive control (g = .23) and neggively associated with 

lrresolute control 0 = -. 15). Somewhat surprisingly, Need for Cognition was not 

correlated with Inflexible control. However, the authors specuiated that this may have 

been due to the modifications which they made to the SFQ. 

At this point, it is helpfbi to refer back to Schoedeld's (1987) description of expert 

problem solvers, and the extensions that were drawn to expert leamers. It was proposed 

that expert leamers would spend t h e  thinking about the task (need for cognition), wouid 

attempt to understand the l e h g  and draw meaning fiorn it (deep approach), and wouid 

select appropriate stratedes (adaptive contml) in order to accomplish this. Inexpert 

leamers might fail at any of these steps: failure to t h .  about the task, not motivated to 

seek meaning ,in ih reliance on an inapppriate strategy, or inabiiity to select a good 

strategy. Linkages between need for cognition, approaches to leaming, and strategic 

control become apparent. 

A variety of demographic variables have ken studied relating to the SPQ and 

NCS. To date, no information has ken reported in this respect for the SFQ. It should be 

noted that, in d of the foIiowing~reported findings, snidies with the SPQ involved 

exclusively University students, while studies wiui the NCS involved more varied 

pop.dations. 

The NCS has ken shown to be gender neutral (Cacioppo et al., 1996). The SPQ, 

on the other hand, has indiateci that male University students are higher on the d a c e  



approach while females are higher on the achieving approach (Biggs, 1987). 

Need for cognition has shown a weak but signincant positive correlation with 

education level (Cacioppo et al., 1996). The SPQ produced a more complicated picture 

with interactions between f d t y  and year of study, but the most striking aspect is a 

decline in the deep approach for Science students across years of study (Biggs, 1987). 

(Although Biggs' data were fiom cross-sectional studies, Watkins and Hattie [1983, as 

cited in Biggs, 19871 found the same pattern in a longitudinal study employing Entwistle 

and Ramsden's Cl9821 Approaches to Studying Inventory.) With respect to faculty in 

general, the SPQ showed Science students higher on the d a c e  and achieving 

approaches, and Arts snidents higher on the deep approach (Biggs, 1987). 

Accordhg to Cacioppo et al. (1 996), only one published study has looked at 

socioeconornic status and the NCS; it reported no significant correlation between incorne 

and need for cognition. For the SPQ, childm of parents with post-secondary education 

scored lower on the d a c e  approach and higher on the deep approach (Biggs, 1987). 

Finally, the NCS has shown a srnail negative correlation between need for 

cognition and age (Cacioppo et al., 1996). The SPQ, by con- showed a sharp increase 

in both deep and achieving approaches and an accompanying decline in the surface 

approach beyond approximately age 22 (Biggs, 1987). Again, it must be remembered that 

the SPQ sample consisted ofonly University students, so this finding referred to mature 

students. Mahne students are probably not typical of the average population. They have 

o h  &en up a lot to attend rmiversity and are highly motivated to leam It seems 

reasonable that if the NCS were to this select group, the results would not 
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show the same deche in need for cognition, but, perhaps, an increase comparable to the 

increase in the deep approach to leaming. 

=m=msuk 

Overall, based on descriptions of the constructs as well as evidence h m  previous 

snidies, there appear to be a great rnany linkages be-n the consmicts measured by the 

deep a~proach fiom the SPQ, need for cognition, and adaptive coatrol h m  the SFQ. 

Notwithstaaciing that both the SPQ and SFQ were designed to have orthogonal factors, 

the description of the surface approach carries a suggestion of king -the opposite, or the 

absence, of the deep approach, and irresolute and inflexible control have a simüar sense of 

representing the opposite or absence of adaptive control. It should be noteci that 

previously reported d i e s  of the SPQ and SFQ have generaiiy relied on varimax factor 

rotation, which precludes facton fkom king correlated. A question arises, therefore, as to 

whether it is possible that the three questionnaires are acnially measuring the same 

construct(s). To date, no one has conducted a study M y  c o m p a ~ g  di three 

questionnaires, and it appears that no one has done a direct cornparison of just the SPQ 

and NCS. It seems possible that the Deep, SurFdce, Need for Cognition, Irresolute, 

Inflexible, and Adaptive scales might al l  be acting as  indiators of a single underlying 

f m r .  F i p e  1, for example, mi&t o f f i  a teasonable representation of relatiomhips 

among the various d e s  and s u b - d e s  in relation to a single factor, where the deep 

approach, need for co@tion, and dpt ive  conml wodd load positively, d e  the 

suiface approach, inflexible contml, and irresolute control wouici load negatively. The 

achieving =mach has been lefi out of this model, because it appears to be qualtatively 



different fiom the other constnicts. The underlying motivation for the achieving approach 

appears to be ego-enhancement which sets it in a differwt category h m  the other 

constmcts. No specific predictions are therefore made with respect to it. 

Figure 1. Mode1 depicting relationships for a single construct. 

Adaptive Conîrol 

Need for 
Control 

If the mode1 in Figure 1 is an accurate represmtation, the underlying constnict 

would describe someone with the foUowingcharacteristics: seeks rneaning, thinks about 

concepts, makes connections between new and prior learning, is flexible in approaching 

leaming tasks, and is intrinsidy motivated to leam. The person would not tend to 
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satisfice or minimize effon would not be exûinsicaily motivated, would not be confuseci 

or ovenvhelrned by learning tasks, and would not rely on just one or two preferred 

methods for studyiug. The positive aspects of this constmct appear to reflect Bouffard et 

al!s (1995) description of a self-regulated leamer and the label has been chosen 

accordingly. The negative aspects, on the oher hd, would represznt romething that 

might be cailed "ineffective leamllig", which in this model is hypothesized to be the 

opposite of self-regulated learning. This label has been chosen because of Winne's (1995) 

contention that effective leamingis self-regulated, whereas the surface approach, inflexible 

control, and irresolute control clearly do not represent self-regulated leaming. 

On the other han& if the deep approach is not the opposite of surface, and 

adaptive control is not the opposite of inflexible or irresolute, a two factor solution might 

explain the relaîionships. As shown in F i p  2, this model would have deep, need for 

cognition, and adaptive loading on one factor, while d a c e ,  inflexible, and irresolute load 

on the other. The two factors might or rnight not be negatively correlated. The main 

difference between the models in Figure 1 and Figure 2 is that the model in Figure 2 does 

not necessarily imply that ineffeaive leamingis the opposite of self-regulated leaming, 

although they would probably be negatively correlated. 



Figure 2. Model depicting relationships for two coastructs. 
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if the scales are not al l  measuring the same things, one potential area of ciifference 

between the NCS and the other two qwstionnaUes is that need for cognition may 

tepresent a more g e n d  characteristic, whereas approaches to learning and self- 

regdatory control may, be more specific to the context of academics. As a result, seK 

reports of acadernic performance will be coilected in an a m p t  to clarify this relationship. 

In theory, need for cognition should show a weaker correlation with academic 

performance if it is less closely tied to the academic context. 

The purpose of this study therefore is to undertake a cornparison of the SPQ, the 

SFQ, and the NCS, to detennine the relationships among the constructs measured by the 

three questionnaks, with the hypotheses that the six scaies of interest @cep, Need for 

Cognition, Adaptive, Surface, Inflexible, and Irresolute) rnay al1 be tapping one conmuct 

related to Se@Regulation, or, altemtively, wo cons~~cts ,  a Self-Regulating factor and 

an Ineffective Leaming factor. It will also investigate relationships between the scaies and 

various demographic characteristics, and wili provide validity evidence for the SFQ. Thus 

f& the SFQ has only been used with Australian sarnples; the present study will investigate 

whether the comtmcts which it meanires can be reproduced in a Canadian sample. 

There are several reasons for dohg this study. One reason is to investigate 

possible redundaucy arnong the questionnaires ifthey are measuring the same things. 

Another reason is to provide a link between similar constxucts from the disciplines of 

education and psychology. Finally, if the scales are not measining @ same things, the 

snidy may serve to elaborate the constructs by enhancing knowledge of the relationships 

among them. 



Chapter Two 

Method 

ParticiDants 

Two of the three questionnaires, the SPQ and the SFQ, were specincally designed 

for university students. Accordingiy, a sample of university students was sought, and was 

found among students at a Canadian military college. This institution is a fûUy accredited 

university, granting degrees in the faculties of Arts, Sciences, and Engineering. 

Undergraduate students attend a four-year programme. The college offm students paid 

tuition, a srnail salary while attendhg university, and guaranteed employment on 

graduation. This incentive ensures that the college is able to select quality d e n t s  fiom a 

large applicant pool. 

Most undergraduate audents at the college enrol directly on completion of high 

school. However, in-service programmes allow serving members of the Canadian Forces 

to compte for the opportunity to attend ~niversity~fuil the.  This results in a few older 

C'mature") undergraduate students. In addition, a part-tirne progamme has recently ken 

inaugurated for serving members, adding a few more older studenu to the classes. 

Participants in the study were first year snidents at the college m U e d  in 

mandatory introductory p,iychology classes. Participants were offered a chance to enter a 

draw for a $25.00 gift certifïcate h m  a local restaurant. 

A total of 230 students completed the questionnaire. Of those, 81 completed it in 

French and 149 completed it in English. For the moa part, respondents reporteci that their 

primary language was the same as the lm-e in which they completed the questionnajre. 
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Exceptions were as follows: two participants who completed the questionna. in French 

claimed Engiish as their p-rimiiq language, three who completed the questionnaire in 

English claimed French as their primary language, and three participants (one who 

completed the questionnaKe in French and two who completed it in English) indicated 

d e r  primary ianguages Qorean, Chinese, and Hungaxian). Ail students compbtd tk 

questionnaire in the same la.-e as the class in which they were enrolled. In other 

words, the three who completed the questionmire in English, but claimed French as their 

primary language, were also attendingclass in Engüsh, by choice. Since the total 

percenage of mismatches is small(3.5%), for the sake of convenience, those who 

completed the questionnaire in French wiU be referred to as fmncophones, and those who 

completed it in English will be referred to as anglophones. Sixty-six d e n t s  were f e d e ,  

163 were male, and one student did not indicate gender. Four response forms had to be 

discarded due to missing data (details reported under Results). Coincidentally these 

consiaed of one hcophone male and fernale, and one anglophone d e  and female. 

Consequently, this lefi 64 fernales, 161 males, and one unknown gender, and 79 

~ c o p h o n e s  and 147 anglophones, as shown in Table 1. 

Students ranged in age fiom 17 to 43 years. However, the vast majority (202, or 

89%) were between 17 and 20 years of age. An additional 16 (7%) were between 21 and 

29 years of age. 



Table 1. 

of the -le G w  

Male Female Uaknown Total 

Engiish 

French 

Total 

Mimi& 

Participants were provided with a booklet which included, in the foilowing order, a 

covering letter, demographic questions, the 18-item NCS, the 42-item SPQ, and the 21- 

item SFQ. The NCS was placed fim to avoid artificially introducing a conte- since need 

for , cognition is hypothesized to be a more general characte~%tic, not specifically related to 

acadernic study as is the case for the constnicts measured by the SPQ and SFQ. 

Since the coliege is bilingual (EnglisWrench), a i i  questionnaires were translated 

into French for this study. Although back translation was not done, the translated items 

were independendy verified twice, once by a biiingual francophone and once by a bilingual 

anglophone. Booklets were handed out in the lang-ge of the class, but d e n t s  were 

advised that bookIets were available in the other official language if they preferred. As 

noted, ai l  stuàents completed the qestionriaires in the same language as the class in which 
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they were enrolled. 

Al1 responses were indicateâ on a five point scale, where (1) = strongly,disagree, 

(2) = disagree, (3) = neutral, (4) = agree, and (5) = strongly Responses were 

circled directly in the question booklets. Half of the items in the NCS are negatively 

worded: al1 items in the SPQ and SFQ are positively worded. 

The instructions preceding the SPQ and SFQ advised that, if -dents felt a 

particular m e r  would depend on the conte* they shouid aoswer with respect to 

courses in their major. 

Two of the questionnaires, the NCS and the SFQ, are show in Appendix A. The 

SPQ is not, because it is protected by copyright. The items are published in Biggs (1987). 

I?uxduE 

Permission was obtained to administer the questionnaires to students during class 

time in their introductory psychology classes. Al1 data were collect@ by the researcher 

who was unlaiown to the students. The t&ree professors who provided class time stresseci 

to their students that participation was voluntary and carried no academic implications. 

This was reiterated by the researcher and in the covering letter (Appendix B). Participants 

signed a consent fom (Appendix C). 

Data were collected from seven classes, ranghg in size h m  approximately 17 to 

approximately 55. In al1 cases, the overwhelrning majority of students chose to 

participate. The number of students who chose not to participate was not recorded, but 

would have totalled no more than 1 O to 1 5. 



Chap ter Three 

Resdts 

A preliminary inspection of the esponse forms reveded that there was very linle 

rnissing data. Four response fonns were discarded as three respondents had f d e d  to 

finish the questionmires and one had missed a page of items. Al1 four were rnissing 

responses to more than 10% of the total items, so it was felt that any attempt to replace 

the data would risk intmducing unacceptable bias. 

Of the remaining 226 individuals, only 17 had missed items on any of the three 

questionnaires. Sixteen of these participants had missed only one item, and one 

participant had missed two items. Out of the total number of responses to items (18,306), 

this means that missing &ta represented less than -10%. There did not appear to be any 

patterns in the missing data, as only two items (item 6 on the NCS and item 3 1 on the 

SPQ) were missed by more than one person. Those items were each missed by two 

people. 

Since the missing data were few and appeared to be random, they were replaced 

with the group means for the respective items. The mean is non-biasing, and it was felt 

that there was no need to waste large quantities of good data because of very small 

amounts of missing data. 

To assess the extent to which item responses for the three questionnaires were 

normaily distributed, means, standard deviations, skewness and kurtosis values were 

cdculated, dong with standard errors for skew and kurtosis. The d t s  appear in 
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Appendix D. As can be seen, responses to many items were skewed, or kurtotic, or both. 

However, many analyses are robust with respect to violations of normaüty, providing that 

samples are reasonably large (Glass & Hopkins, 1996). Specific miteria, described later, 

were used to assess n o d t y  for the purposes of factor aaalysis. 

Given that the sample was drawn f?om a somewhat unique population (military 

college students), it was desirable to assess whether the data were similar to results fion 

other populations. This could only be done by comparing total scores on some of the 

scales. 

Normative values have not been established for the NCS; comparisons of "high" 

and "low" need for cognition have k e n  done purely on a relative basis (J. Cacioppo, 

personal communication, February 2,2000). Consequently, there was no way to compare 

the current sample. 

Several comparisons were available for the scales on the SPQ. Means (and 

standard deviations, where they were available) fiom previous snidies are show  in Table 

2. As can be seen, students in the current study indicated higher use of both the deep and 

achieving approaches than was typical of reported values for Australian or British 

students. However, their scores on those two scales are very similar to nrst and second 

year diploma nurshg -dents at a Canadian college, studied by Doherty (1 99 1). 



Table 2. 

on ValUeSfQT Me= Scde Scores on SPQ 

Scale Australid Britisha Caoadian Collegeb Cumnt Sample 

Deep Approach 44.0 45.2 48.8 (3.42) 48.8 (6.79) 

SurEdce Approach 43 .4 42.2 47.9 (6.67) 44.8 (7.45) 

Achieving Approach 40.1 ' 39.4 45.5 (7.08) 46.5 (6.61) 

' Biggs, 1987 
Doherty, 199 1 

The SFQ is still a very new scale, so cornparison groups were limited. Previously 

the SFQ haà only been used in Austmlia. Cantwell(1994) provided means for two groups 

of students. These are shown in Table 3, dong with means from the current snidy. As 

can be seen, students in the current study obtained similar results to Cantwell's nurshg 

students on inflexible and inesolute control, but obtained higher scores on adaptive 

control. 



Table 3. 

ues for Scale S c m s  on the S F 4  

Scale Ausbralian A d a n  Current 
BEd Studentsa Nursing ShidenS Study 

N = 101 N = 207 N = 226 

Adaptive Control 18.39 (4.98) 20.12 (4.66) 22.98 (3.89) 

Inflexible Control 21.76 (4.91) 23.04 (5.35) 23.58 (4.53) 

Inesolute Control 19.42 (5.17) 20.41 (5.35) 20.40 (4.22) 

Since the French versions of the questionnaires were created for this study and had 

not previously been vaiidated, it was necessary to assess whether the data for anglophones 

and hcophones could be combined. Additiondy, the numerical imbalrmce between 

males and females led to some concems, although there was no reason to suspect gender 

differences based on previous research with all three questionnaires. Finaiiy, it was 

necessary to ensure that the data fkom this study conformed to the hypothesized 

underiying factor structure for each of the three questionnaires. 

Initiaiiy t-tests were conducteci to test for item differences based on gender and 

laquage. The resuits are shown in Appendix E. Using an alpha of .OI, five items (6.2%) 

were significantly dierent for males and f e d e s ,  and fourteen items (17.3%) were 

signincantly different for anglophones and hcophones. However, for the moa part 
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ciifferences appeared to be quantitative rather than qualitative. That is, means tended to be 

in the same direction fiorn the mid-point, but were more extreme for one group. These 

items were noted for possible problems in factor analysis. 

Exploratory fanor analyses were conducted on all three questionnaites sepanitely, 

to investigate whether the expected factor structure had b e n  replicated. In ai l  cases, 

analyses were conducted three times: with anglophone data only (N = 147), with male 

data only (N = 161), and with the full data set (N = 226). This was done to see if adding 

the hcophone data or the fernale data changed the factor structure. There were 

insufficient numbers of francophones, fernales, or even male anglophones to conduct 

meaiaingfbl factor analyses on these groups alone. Except as noted, in ail cases, factor 

structures reported below were replicated regardless of whether anglophone data, male 

data, or the fidl data set was used. In alI cases, structure was cleanest when the full data 

set was useci, no doubt due to the increased sample size. 

The use of exploratory f a o r  analysis codd be questioned in this context because 

the intent was to cab the presence of constnicts the d e s  are designed to masure. 

However, exploratory anaiysis was chosen in preference to confinnatory factor d y s i s  

because the exploratory methods are driven by the &ta whereas c o ~ t o r y  methods are 

used to test the fit of models speciM by the reseatcher, and are best used to compare a 

small number of cornpethg models (Fabrigar, Wegener, MacCallum, & Strahan, 1999). If 

the hypothesized coa~tfllcts were not weU represented in the current &ta, there was no 

theoretical basis on which to propose an aitemate mode1 to test with confirmatory 

techniques. Therefore exploratory techniques appeared to be the better choice. 
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AU factor analyses qor ted  were done in SPSS using the Maximum Likelihood 

(ML,) method of factor extraction, except where noted. The ML method was chosen 

because it ailows computation of indices of goodness of fit of the model (Fabrigar et al., 

1999). A measure of chi-square is calculatecl in the ML solution, but this is not the best 

test of the model's fit because chi-square is susceptible to sample size. However, the value 

of chi-square, degrees of &dom, and sample size can be used to compute Root Mean 

Square Error of Approximation (RMSEA). RMSEA is an estimate of the discrepancy 

between the model and the data per degree of &dom for the model (Fabrigar et al., 

1999). This provides a test of model fit which is less sensitive to sample sue. 

A limitation of ML is that it rests on the assumption of multivariate normality 

(Fabrigar et al., 1999). However, empirical tests have shown ML to yield appropriate 

solutions providing that univariate normdity is not severely violateci (e.g., skew statistic > 

2; kuaosis > 7; West, Finch, & Cunan, 1975; as cited in Fabrigar et al., 1999). The data 

for the present study were checked for univariate normaiity and none of the items reached 

or exceeded these criteria, as  can be seen fiom AppendUc D. 

Where more than one factor was emcted, rotation was done using the direct 

9 uartimin (direct oblimin with delta equal to zero) method. This method allows, but does 

not consbah, factors to be correlated. 

NCS 

The NCS was aaalyzed fh. The scree plot, shown in Figure 3, clearly supporteci 

one dominant hmr. (AU scree plots show eigenvalues f b m  the unreduced correlation 

matrices.) This factor accounted for 21.74% of the variance which is comparable to 
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results reported previously (Cacioppo et al., 1996). Only two items (8 and 18) failed to 

achieve loadings of at lest .30. (Neither of these items resulted in t-test differences for 

either gender or language.) Cronbach's alpha for the 18 items was calculated at .82, which 

again corresponds to previous resemh. Deletion of either item 8 or 18 redted in only 

trivial increments to alpha 

Figure 3. Scree Plot for the Need for Cognition Scale (NCS) 

Factor Number 

A value for RMSEA was caiculated using the program FITMOD (Brome, 1992). 

It has been suggested that vaiues of RMSEA less than .O5 represent good fit, values 

between .O5 and .O8 represent acceptable fit, values between .O8 and .10 represent 

marginal fit, and vaiues greater than .10 represent poor fit Fabrigar et al., 1999). For a 

single fàctor solution (95% confîdence intervals are shown in brackets), RMSEA = .O51 
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(.035, .066), indicating acceptable fit. When RMSEA was caicuiated for solutions with 

more than one factor, the fit index improved (2 factors, RMSEA = .O47 (.027, .063); 

3 factors, RMSEA = .O39 (.O 12, .OS)); however, the confidence intervals overlap 

indicating that improvement is, at best, marginal. Furthemore, the two and three factor 

solutions were uninterpretable and contrary to theory. Therefore, the single factor 

solution appears to be appropriate. Factor loadings for the one fmor  solution are shown 

in Table 4. Abbreviated versions of the items have been included for clarity. 

Item Factor Loading 

1. Prefer complex problems .504 
2. Sittlations requiring thought .536 
3. Thinking is not fun* .519 
4. Prefer ... littie thought* .48 1 
5; Avoid deep thinking* .555 
6. Enjoy deliberating .400 
7. Only think as hard as have to* .403 
8. Prefer srnall projects* .199 
9. Like ... linle thought* .344 
10. Like to think way to the top .5 14 
1 1. Enjoy hding new solutions .57 1 
12. Don? like new ways to think* .502 
13. Prefer life fikd with p d e s  .612 
14. Thinking a b d y  appeals .566 
1 5. Prefer i n t e i i e d  tasks .413 
16. Relief after mental effort* .337 
17. Dont care how t b g s  work. ,425 
1 8. Think about issues .280 
* Reverse coded items 



The SFQ was analyzed next. The scree plot, shown in Figure 4, clearly supported 

three factors, which collectively accounted for 36.35% of the variance. This is 

substantially lower than the 49% reporteci by Cantwell and Moore (1 996, Study 2) or the 

46.2% reported by Cantwell and Monfnes (1999). This may be due to the use of ML 

factor extraction instead of principal components. Principal components analysis produces 

higher estimates of variance accounted for because it does not dishguish between 

common and unique variance (Fabrigar et al., 1999). 

The three factor solution resulted in an aimost tembook-perfect correspondence of 

items to factors. Only ~o items (#2 and #19) failed to achieve loadings of .3O or greater, 

and those items still achieved their highest loading on the appropriate factors (Irresolute 

and Adaptive, respectively). Neither of these items had produced ftest differences for 

either gender or language. Al1 items loaded on the appropnate factors and no items 

loaded highly on more than one factor. Factor loadings and correlations are shown in 

Table 5. In this and subsequent tables, in addition to short forms of the items, an 

indication has been given of the factor the item is intended to load on. Abbreviations are 

as follows: IN = Inflexible, IR = Irresolute, and AD = Adaptive. Factor loadings of .3OO 

or higher have k e n  shown in bold. Factors were correlated minirnally, with Inflexible 

and Irresolute showing a positive correlation while both were negatively correlated with 

Adaptive. A four factor solution was attempted, as a check on the number of &ors 

exaacted, and accounted for 39.10% of the variance. However, this solution resulted in 

overfictoring, as one hfiexible item (negîtive loading) and one Adaptive item split off to 



form the fourth factor. 

Figure 4. Scree Plot for the Strategic Flexibility Questionnaire (SFQ) 

Factor Nurnber 

RMSEA was calculated using FITMOD, and produced a value of .O52 (.037, .066) 

for the three factor solution, indicating acceptable fit. For the four factor solution, 

RMSEA = .O47 (.029, -062). The substantial overlap in confidence intervals suggests that 

any improvement in fit is, at best, marginal. Therefore the three factor solution appears 

optimal. 

Cronbach's alpha was calculated for each of the subscales of the SFQ. For 

Inflexible, alpha = 3 3 ;  for Irresolute, alpha = .72; and for Adaptive, alpha = .73 (using the 
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whole data set). These values are lower than reported for Cantwell and Moore (1996) for 

the Irresolute and Adaptive scales, but stül respectable. 

Table 5. 

SFO. Three Factor S o b  

Item Factor 1 Factor 2 Factor 3 
Mexible Irresolute Adaptive 

3ne method for assignments (IN) 
Get confused by new ideas (IR) 
Adjust shidy methods (AD) 
Stick to trusted snidy methods (IN) 

Stick with normal work methods (IN) 
niink of different approaches (AD) 
Hard to fit matenal to assignment plan (IR) 
Hardest part of assignrnent is how to do (IR) 
Different ways to study ... challenging (AD) 

10. Use u s d  study methods 0 
1 1 .  Like exploring different ways (AD) 
12. Stick to satisfjing study approach (IN) 

13. Rarely change the way I snidy 0 
14. Enjoy finding new methods (AD) 
15. Difficulty ... how to use information (IR) 
16. Lose focus dealing with detail (IR) 

17. New ways to do assignrnents (AD) 
18. Use same study methods (IN) 
19. Adjust methods to mit problem (AD) 
20. Know general ideas about topics (IR) 

2 1. Easily distracteci whüe workhg (EL) 

Conelations: 
Factor 1 (Inflexible) 
Factor 2 (Irresolute) 
Factor 3 (AdaPtivel 



It proved somewhat more difficult to establish an acceptable solution for the SPQ 

that was stable across ail three analyses (anglophonesy males, whole &ta set). The scree 

plot, s h o w  in Figure 5, was inconclusive, but supponed three or four factors. A three 

factor solution was attempted fïrst, based on theory, and it accounted for 24.29% of the 

variance. Cornparisons were sought in the literature, but it appears that percentage of 

variance accounted for has not commonly been reported for item level analyses with the 

SPQ. The three factor solution was not easily interpreted, as one factor consisted of 

predominantly Surface items, but Deep and AchieWig items were mixed on the other two 

factors. Based on this resdt, a two factor solution was attempted which accounted for 

20.34% of the variance. For the entire data set, this was more or less interpretable in 

ternis of Siirface-Cornpetitive (Surface items and Achieving items which related to 

cornpetition), and Deep-Achieving. However, this factor structure was not stable when 

applied to anglophone data only or male data ody. 

, - A four factor solution was then attempted. This accounted for 27.55% of the 

variance, and produced a reasonably stable solution when applied to anglophone data, 

male data, or the full data set. The resulting factors were interpretable as Surface, Deep, 

Achieving Motive, and Achieving Strategy, and this structure replicated for males and 

anglophones. This solution is reasonably consistent with theory. Factor loadings and 

correlations are s h o w  in Table 6. In this and subsequent tables, S = Surfàce approach, 

D = Deep approach, and A = Achieving approach. Correlations between factors were 

low, with the highest correlations appearing between Deep and Siirface (negative 



Figure 5. Scree Plot for the Study Process Questionnaire (SPQ) 

Factor Number 

correlation) and between Deep and Achieving Motive (positive correlation). A 

five factor solution was also attempted, which accounted for 29.87% of the variance. 

However, the main difference b e ~ e e n  the four factor and five factor solutions was that 

the Surface fmor split in two. This indicates that the solution was overfactored, based on 

theory. 

The Achieving scale on the SPQ was not reaiiy of interest in this study, so because 

the Achieving items appeared to be causing problems for the factor analyses, fiictor 

analyses were also conducted using only the Deep and Surface items. The scree plot 

supported two or thtee factors as shown in Figure 6. A three factor solution accounted 

for 26.7% of the variance. The three fàctors were roughiy interpretable as Surface, 



Table 6. 

SPQ. Four F- 

-- 

Item Factor 1 Factor 2 Factor 3 Factor 4 
Achieve Surface &P Achieve 
Strategy Motive 

Study program basai on jobs (S j 
Shidying gives satisfaaion @) 

Top grades to get a good job (A) 
M y  study what is assigned (S) 
niink of real life applications @) 

Summarize suggested readings (A) 
Poor test mark discourages me (S) 
Discover personai truths @) 

Want to excel in studies (A) 
10. Leam some things by rote (S) .247 
1 1. New materid remin& of previous @) .O44 
12. Work consistently through tem (A) .SI7 
13. Education Ieads to a good job (S) .OIS 
14. Any topic can be i n t e d g  @) 277 
15.1 am ambitious (A) .O68 
16. Choose fachlal subjects (S) .IO4 
17. Need to fom own viewpoint @) ,175 
1 8. Try to do assignrnents early (A) .542 
29. Tests wony me (S) .186 
20. Studying cm be exciting @) 265 
2 1. Sacrifice popularity for success (A) .O87 

22. Restrict study to assigned (S) -.2 18 
23. Relate one subject to another (D) 0. 124 
24. Remd notes for understanding (A) .543 
25. Shouldn't study non-tested material (S) -. 130 
26. Increasingly absorbed as 1 work @) .160 

27. Choose courses ü, get top marks (A) -176 
28. Leam best if pro& outline points (S) .II 1 
29. Find new topics interesting (D) 290 
30. Test myself to understand topic (A) ,230 
3 1. Resent time at university (S) -.O03 
32. Need to discover my philosophy @) .O86 

33. Grades are cornpetition to win (A) .O72 
34. h l y  qwstion prof3 (S) 293 
35. Free time reading class topics (D) ,266 
36. Read suggested readings (A) .424 
37. At univer& to get b& iob (S) 0.020 . . - -  . - 

Table 6 continues 



Table 6. (continuai) 

Item Factor 1 Factor 2 Factor 3 Factor 4 
Achieve Surface DeeP Achieve 
Strategy Motive 

38. Studies changed philosophy of life (D) .171 -.O70 .146 -.O34 

39. Schools should reflect cornpetition (A) -.O45 2 2 1  .O36 .O87 
40. Accept pro&' judgment (S) 338 -343 -.138 -.1 13 
4 1. Relate new material to previous (D) .Ml ,092 -766 -.O70 
42. Keep neat, wehrganized notes (A) .471 .O90 .O32 ,056 

Correlations 

Factor 1 (Achieving Strategy) - 
Factor 2 (Surface) -.O0 1 - 
Factor 3 (Deep) .20 1 -298 - 
Factor 4 (Achieving Motive) 243 .O15 ,388 - 

Deep Motive, and Deep Strategy, but the solution was not clean and the split of Deep 

items is counter to theory. A IWO factor solution accounted for 22.5% of the variance and 

the solution was cleaner. Factor loadings and correlations for the two factor solution are 

show in Table 7. Items loaded as theorized on the two factors with three exceptions: 

item 4 loaded negatively on the Deep factor as weil as positively on the Surface fxtor, 

item 13 loaded positively on both factors, and item 35 loaded negatively on the Surface 

factor as well as positively on Deep. None of these tbree items had produced ptest 

differences for gender or language. The two factors showed a d negative correlation. 

The structure was replicated for anglophones and maies. 
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Figure 6. Scree Plot for the Study Process Questionnaire ('Without Achieving Items) 

Factor Number 

RMSEA was calculated ushg FITMOD, for the various solutions attempted. For 

the complete set of SPQ items, RMSEA (2 factors) = .O54 (.048, .O6 1); RMSEA (3 

factors) = .O46 (-039, .053); and RMSEA (4 factors) = .O38 (.029, .046). This indicates 

that the four factor solution selected is a good fit, is better than the two factor solution, 

and may be slightly bener than the three factor solution. For the analyses using only 

Surface and Deep items, RMSEA (2 factors) = .O53 (.042, .062); and RMSEA (3 factors) 

= .O3 8 (.024, .049). However, the 95% confidence intervals for the two solutions overlap. 

Although RMSEA values suggest that the three factor solution might be a better fit, the 

impmvement is only modest and the more parsimonious two factor solution selected on 

the basis of interpretability has acceptable fit. 



Table 7. 

FactPrlQadinps for the SPQ. Deep & S a c e  items, Two Factors 

Factor 1 Factor 2 
Deen Surface 

1. Study program based on jobs (S) 
2. Studying gives satisfaction @) 

4. Only study what is assigned (S) 
5. Think of real life applications @) 

7. Poor test mark discourages me (S) 
8. Discover personal truths @) 

Learn some things by rote (S) 
New matenal reminds of previous @) 

Education Ieads to a good job (S) 
Any topic can be interesting @) 

Choose f a d  subjects (S) 
Need to form own viewpoint (D) 
Tests worry me (S) 
Studying can be exciting @) 

Restnct study to assigned (S) 
Relate one nibject to another @) 

Shouldn't study non-tested material (S) 
Increasingly absorbed as  1 work (D) 
Leam best if profs outline points (S) 
Find new topics interesting @) 

Resent t h e  at University (S) 
Need to discover my philosophy @) 
Rmly question profs (S) 
Free t h e  reading class topics (D) 
At University to get better job (S) 
Studies changed philosophy of life @) 

Accept profs' judgment (S) 
Relate new materiai to previous @) 

Correlation: 

Factor 1 (Deep) - 
Factor 2 (Surface) -227 - 



Cronbach's alpha was calculated for the subscales of the SPQ, and values are 

reported in Table 8 with cornparison values from ONeil and Child (1984). As can be 

seen, the present study has produced lower values for Achieving (full set) and Achieving 

Motive, but a higher value for Surface. The values for Deep and Achieving Strategy are 

comparable. 

Table 8. 

Cronbh's  Q h a  for the SPQ 

ha 
Scale No. of Items Current Study ONeil & Child 

(1 984) 

Surface 14 

D W  14 

Achieving 14 

Achieving Motive 7 

Achieving Strategy 7 

In summafy, p r e h h t r y  analyses indicated that the expected factor structures have 

been adequately reproduced in the data collected for this study, particularly if the 

Achieviug items are omitted fiom the SPQ. Without this, there would have b e n  little 

point in pursuing frrrther analyses. Replication of resitlts using only anglophone data, only 

male data, or al1 data was taken as evidence that the fianeophone data and female data 
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were not nibstantially different fiom the anglophone and male data. Conseq~entIy~ the fidi 

data set was used for subsequent analyses. 

. sis - Eirplo-rv Factor . 

To this point, the analyses have focused on ensuring that data nom the current 

sample had replicated the hypothesized comtructs underlying each of the questionnaires. 

Haviag done so, the next step was to investigate the primary question in this study, 

whether al1 of the scales were tapping the same conmuct(s). To this end, exploratory 

factor d y s e s  were conducted using the data fiorn d l  three questionnaires cornbined. 

This was done to investigate whether items measuring purportedly dflerent constructs, 

from dEerent questionnaires, would load on the same factor. For example, would items 

Born Need for Cognition, Deep, and Adaptive load together, as hypothesized? 

Fim, factor analyses were conducted on the total 8 1 items. The scree p l o ~  shown 

in Figure 7, was inconclusive but suggested about five factors. A five factor solution was 

attempted, which accounted for 27.87% of the variance. The factors were roughly 

interpretable as DeepNeed for Cognition, Achievingy Inflexible, Irresolute, and 

Deep/Adaptive. Problerns with this solution were that the Deep d e  divided itself among 

two factors (but this division did not correspond to motive and strategy), the SiIrface scale 

disintegrated, and several Achieving items loaded on the DeepIAdaptive factor. The 

Deep/Need for Cognition and Deep/Adaptive fàctors were correlated at 1 = .299. The 

next highest correlations were between DeepNeed for Cognition and hesolute (x = - 

258) and between Irresolute and Inflexible (s = 249). AU other correlations were l e s  

than 1 = 200. 



Figure 7. Scree Plot for Al l8  1 Items 

Factor Number 

A four factor solution was attempted next and accounted for 25.04% of the 

variance. These factors were interpretable as DeepMeed for Copnition/Adaptive, 

Inflexible, Surfacehsolute, and Achieving. Factor loadings and correlations are show 

in Table 9. The Swface scale still disintegrated, with five items loading with hesolute, 

one with Achieving, two loading negatively with DeepNeed for Cognïtion/Ad.aptive, and 

seven items achieving oniy small loadings on any factor. Although this solution is not 

perfect, it is more interpretable than the five factor solution. The DeepMeed for 

CognitiodAdaptive factor showed mal1 negative correlations with Inflexible and 

Surfacehsolute, and a small positive correlation with Achieving. Inflexible and 

Swfhcehsolute also showed a small positive correlation. 



Table 9. 

ed a i s .  8 1 Items, Four Factor Soluti~n 

Item Factor 1 Factor 2 Factor 3 Factor 4 
Deep, etc. Inflexible Achieving Sudacd 

Need for Cognition S d e  
Prefer complex problems 
Situations requiring thought 
'Ihinking is not fun* 
Prefer ... little thought* 
Avoid deep thlliking* 
Enjoy deliberating 
Only think as hard as have to* 
Prefer small projects* 
Like ... little thought* 

10. Like to think way to the top 
1 1. Enjoy finding new solutions 
12. Dont hke new w8ys to thk* 

1 3. Prefer life filled with puales 
14. Thinhg  abstractly appeals 
15. Prefer inteilectual tasks 
16. Relief d e r  mental effort* 
17. Don? care how things work* 
18. Think about issues 
Shidy Proces Questionnaire 

Study program based on jobs (S) 
Studying gives satisfaction (D) 
Top grades to get a g d  job (A) 
Only study what is assigned (S) 
Think of real life applications (D) 
S d e  suggested readings (A) 
Poor test mark discoumges me (S) 
Discover personal tnahs (D) 
Want to excel in studies (A) 

10. Leam some things by rote (S) 
1 1. New material reminds of previous (D) 
12. Work consistently through terni (A) 
13. Education leads to a good job (S) 
14. Any topic can be intaesting (D) 

15.1 am arnbitious (A) 
16. Choose factuai subjects (S) 
17. Need to fom own viewpint (D) .O69 

Table 9 continues 



Table 9. (continued) 

Item Factor 1 Factor 2 Factor 3 Factor 4 
Deep, etc. Idexible Achievhg Surfacd 

Irresolute 

1 8. Try to do assignrnents early (A) 
19. Tests wony me (S) 
20. Studying can be exciting (Dl 
2 1. Sacrifice popularity for success (A) 
22. Restrict study to assigned (S) 
23. Relate one subject to another @) 

24. R e d  notes for understanding (A) 
25. ShouIdn't study non-tested material (S) 
26. Increasingiy absorbeci as I work (D) 
27. Choose courses to get top marks (A) 
28. Leam best if pro& outiine points (S)  
29. Find new topics interesthg @) 

30. Test myseIf to understand topic (A) 
3 1. Resent tirne at university (S) 
32. Need to discover my philosophy @) 

33. Grades are cornpetition to win (A) 
34. Rarely question profs (S) 
35. Free time reaàing class topics (D) 
36. Read suggested readings (A) 
37. At university to get better job (S) 
38. Studies changed philosophy of life (D) 
39. Schools should reflet cornpetition (A) 
40. Accept profs' judgment (S) 
41. Relate new matenal to previous (D) 
42. Keep neat, weU-organized notes (A) 
Strategic Flexibiiity Questionnaire 

Onemethod for assignments 0 
Get confused by new ideas (IR) 
Adjust study methods (AD) 
Stick to trusted study methods 0 
Stick with normal work methods (IN) 
Think of different approaches (AD) 
Hard to fit material to assignment plan (IR) 

Hardest part of assigrnent is how to do (IR) 0.01 1 
Different ways to study ... chalienging (AD) 320 

10. Use usual study rnethods (IN') .O66 
11. Like exploring ciifferprit ways (AD) 310 
12. Stick to satisfjhg study approach 0 -.O02 

n74 773 - - 
Table 9 continues 



Table 9. (continuai) 

Item Factor 1 Factor 2 Factor 3 Factor 4 
Deep, etc. Infiexible Achieving Surface/ 

Zrresolute 

14. Enjoy finding new methods (AD) 
15. Diaculty ... how to me information (IR) 

16. Lose focus dealing with detaii (Et) 
17. New ways to do assignments (AD) 
1 8. Use same study rnethods 0 
19. Adjust methods to suit problem (AD) 
30. KnOw general ideas about topics (IR) 

21. Easily distracted while working (IR) 

Correlations 

Factor 1 (Deep, etc) 
Factor 2 (Inflexible) -.3 1 5 - 
Factor 3 (Achieving) .23 2 .O65 - 
Factor 4 (Surface/irresolute) -280 270 .O69 - 

* reverse coded items 

A three factor solution was also attempted, which accounted for 22.1 7% of the 

variance. The factors were not interpretable, however, and this was clearly an inadequate 

solution. 

Values for RMSEA were calculated using FITMOD. Confidence intervals (95%) 

are shown in brackets. For the five factor solution, RMSEA = .O3 6 (-032, .040), while for 

the four factor solution, RMSEA = .O4 1 (.037, .045). Although the fit of the five factor 

model is slightiy bener, the confidence intervals overlap. The more parsimonious four 

factor model is also a good fit and is more interpretable based on theory. 
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The 14 Achieving items were then removed and the analysis was repeated using 

the remaining 67 items. Again, the scree plot, shown in Figure 8, was inconclusive but 

suggested two or three factors. A three factor solution was atternpted first and accounted 

for 23.86% of the variance. The factors were mughly interpretable as Deep/Need for 

Co@tion/A&ptive, Inflexible, and SurfacelIrresolute. Factor loadings and correlations 

appear in Table 10. A total of twelve items, six of them h m  the Surface scale, achieved 

only small loadings on any factor in this solution. The Inflexible f- correlated 

positively with the Surface/Irresolute factor. The Deep factor showed a small negative 

correlation with the other two factors. 

Figure 8. Scree Plot for 67 Items (Achieving Items Omitted) 

1 5 9 13 17 21 25 29 33 37 41 45 4S 53 57 61 ô5 

Factor Number 



Table 10. 

Cornbbed &&& Waout Ache= I t m .  Three Factor Soliltipn 

Item Factor 1 Factor 2 Factor 3 
Deep, etc. Mexible Surfacehesolute 

Netd for Cognition S d e  
h f e r  cornplex pmblems 
Situations requiring thought 
Thinking is not fun. 
Prefer ... linle thought* 
Avoid deep thinking* 
Enjoy deliberating 
Only think as hard as have to* 
Pre fer small projects* 
Like ... littie thought* 

10. Like to think way to the top 
1 1. Enjoy finding new solutions 
12, Don't like new ways to think* 
13. Prefer life filled with puzzies 
14. Thinking abstractiy appeals 
1 5. Pre fer intellectual tasks 
16. Reiief d e r  mental effort* 
17. Don't c a ~  how things workf 
18. Think about issues 
Study Proces Questionnaire 
1. Study program based on jobs (S) 
2. Studying gives satisfaction (D) 
4; Only study what is assigned (S) 
5. Think of real life applications (D) 
7. Poor test mark discourages me (S) 
8. Discover persona1 miths @) 

10. Leam sorne things by rote (S) 
1 1. New material reminds of pmiou  (D) 
13. Education Ieads to a good job (S) 
14. Any topic can be interesting (D) 
16. Choose fmtual subjects (S) 
17. Need to form own Mewpoint (D) 
19. Tests womy me (S) 
20. Studying can be exciting @) 

22. Restnct study to assigneci (S) 
23. Relate one subject to another @) 

25. Shouiddt study nonotesteci material (S) 
26. Uicreasingly absorbed as 1 work (D) ,511 -.O90 

Table 10 continues 



Table 10. (continued) 

Item Factor 1 Factor 2 Factor 3 
h e p ,  etc. Mexible Surf"ehesolute 

28. Leam k t  if pro& odme  points (S) 
29. Find new topics interesthg (D) 

3 1. Resent tirne at university (S) 
32. Need to discover my philosophy (Dl 
34. Rarely question pro& (S) 
35. Free t h e  reading class topics @) 

37. At university to get better job (S) 
38. Studies changed philosophy of Me (D) 
40. Accept proç' judgment (S) 
41. Relate new matenal to p~v ious  @) 
Strategic Fldbiiity Questionnaire 
1. One method for assignnients 0 
2. Get confùsed by new ideas (IR) 
3. Adjust study rnethods (AD) 
4. Stick to trusteci study methods 0 
5. Stick with n o r d  work methods (IN) 
6. Think of different approaches (AD) 
7. Hard to fit matenal to assignment plan (IR) 
8. Hardest part of assignment is how to do (IR) 

9. Different ways to midy ... challenging (AD) 
10. Use usual study methods 0 
1 1. Like exploring difirent warj (AD) 
12. Stick to sa t i swg snidy approach (W) 

13. Rarely change the way 1 study 0 
14. Enjoy finding new rnethods (AD) 
1 5. Difficulty ... how to use information (IR) 
16. Lose focus dealing with detail (IR) 
17. New ways to do assignments (AD) 
18. Use same study methods 0 
19. Adjust methods to suit problem (AD) 
20. Know generai ideas about topics (IR) 

2 1. Easily distracted while worlang (IR) 

Factor 1 (Deep, etc) 
Factor 2 (Innexiile) 
Factor 3 (Surfàcholu te)  

* reverse coded items 
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A two factor solution was then attempted, which accotmted for 20.14% of the 

variance. The factors were roughly interpretable as DeepMeed for CognitiodAdaptive, 

and SurfkcelIrresolute/'infiexible. However, 18 items fded to achieve lonnings of at l em 

.300 on either factor. The two factors correlateci negatively, 1 = 0.294. 

A one factor solution was also attempted. It only accounted for 14.76% of the 

variance, but was nonetheless interesting. With the exception of item 13 on the SPQ, all  

items loaded in the direction that wodd be expected. That is, Deep, Need for Cognition, 

and Adaptive items al1 loaded positively, while Surface, Mlexible, and Lrresoiute items al1 

loaded negatively. Fourteen items had loadings beiow .300. 

Finally, a four factor solution was attempted as a check on the number of factors 

extracted. Fifieen items failed to achieve loadings of at least ,300 on any factor. More 

seriously, the Deep items split between two factors, a split which did not correspond to 

motive and strategy. Based on theory, this solution appeared to be overfactored. 

Values for RMSEA were calculated using FITMOD. For the three factor solution, 

RMSEA = .O42 (.038, .047). For the two factor solution, RMSEA = .O49 (.044, ,052). 

For the one factor solution, RMSEA = .OS8 (.054, .062). The three factor solution is a 

m a r ~ l y  better fit, and was also somewhat cleaner. It therefore appears to be the better 

choice. 

Although the t .  factor solution is optimal, it is not perfect, Few items achieved 

very high loadings, and as noted, twelve items achieved ody smd1 losnings on any factor. 

Five Need for Cognition items did not load above .300 on any factor, and three Need for 

Cognition items loaded negatively on the Sdacel[rresolute &or instead of positively on 
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the Deep fiictor. Two Adaptive items loaded negatively on the Inflexible factor, ody one 

of which also loaded positively on the Deep factor. As a resuit, it would be an 

ovematement to suggest that these items are measuring the same constnicts, for instance, 

to W e s t  that Deep items and Need for Cognition items are meannllig the same thing. 

Nonetheless, there are clearly strong relationships among the items and scales. 

The preceding item-level exploratory factor analyses suggest relationships arnong 

the various scales. However, thus far individual items bave ken fiee to load on factors 

other than th& hypothesized scales. At the next step of the analysis the interest lay in 

detemllning whether relationships held for the complete scales as wriaen. For this stage 

of the analysis, confirmatory factor analysis was used. The program EQS was use& with 

Maximum Likelihood (ML) factor extraction 

As a preliminary step, a fim order model was tested, using the 67 items 

representing the six scales of interest (Need for Cognition, Deep, Surface, Adaptive, 

Mexible, ksolute). A six factor model was specified with each factor representing one 

s d e  as dehed by the authon of the questionnaires. In 0 t h  words, the 18 items h m  

the NCS were each allowed to load ody on the Need for Cognition factor, etc. However, 

the six factors were allowed to correlate. In order to achieve identification of the model, 

variances of the factors were fixed to 1.0 (Mwller, 1996). 

The model achieved the fit indices as shown in Table 1 1. Hu and Bentler (1998) 

conducted a cornpaison of the efficacy of various fit indices used in stnicturaf, equation 

modelling. They concIuded by recommending that Standardized Root Mean Square 
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fit indices, which compare the target model to a more restncted baseline model. SRMR 

and RMSEA are absolute fit indices which directly assess how well the mode1 reproduces 

the sample data, and compare the target rnodel to a saturated model (Hu 62 Bentler, 

1998). The incremental models may show poorer fit because some items did not load 

highly on their intended factor, and some items would have loaded on other factors if 

allowed to do so, as shown by the exploratory factor analyses. As stated above, with 

small samples Hu and Bentler recommend SRMR, which showed good fit in the present 

instance. 

The standardized loadings for each item on its respective factor are s h o w  in 

Appendix F. 

The correlations amoog the six factors in this f b t  order model are shown in Table 

12. These correlations have had random error removed by the confirmatory factor 

analysis process. As can be seen, correlations are particularly high between Deep and 

Need for Cognition (E = .781) and between Deep and Adaptive (1 = .782). 

, - The correlation matrix ffom Table 12 was then subjected to an exploratory factor 

analysis to see if higher order factors were indicated. Non-iterated Principal Axis Factors 

(PAF) extraction was used for this analysis. PAF was chosen because the correlation 

matrix does not consia of traditional Pearson correlation coefficients, and therefore may 

not follow the same distributional assumptions as traditional correlations. The non- 

iterated version of PAF was used to try to avoid Heywood cases, or situations in which a 

c o r n m W f ~  for a measured variable is estirnated to be at or greater than 1 .O (Fabrigar et 

al., 1999). It should be noted that this analysis was very exploratory in nature, intended 
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only to get an idtial idea of whether a higher order mode1 might be reasonable. 

Table 12. 

Corr&jons Between First Order Facto= 

Factor 1 2 3 4 5 6 

1. Need for Cognition - 

2. Deep .78 1 - 

3. Surface -.60 1 -SOS - 

4. Adaptive .585 .782 -.504 - 

5. infiexible -.3 14 -. 143 .496 -.452 - 

6. hesolute -.459 -246 .579 -.277 .275 - 

The scree plot h m  the non-iterated principal axis factors analysis, shown in 

Figure 9, suggeaed either one or three factors. One, NO, and three factor solutions were 

obtained. Direct quartimin rotation was used for the two and three factor solutions. 

The one factor solution accounted for 5 1.52% of variance. Deep, Need for 

Cognition, and Adaptive Ioaded positively, whiie Inflexible, Surface, and Irresolute Ioaded 

negatively. Mexible had the smallest loading, at -.490. 



Figure 9. Scree Plot for Analysis of Correlation Ma* First Order Mode1 

The two factor solution accounted for 62.80% of variance, but Deep obtained a 

laading p a t e r  than 1.0. Although this is troublesome, it might represent only sample 

variance, if the "mie" value for Deep in the population is close to 1 .O. 

The three factor solution accouated for 68.93% of variance and produced a 

relatively clean solution. Factor loadings are s h o w  in Table 13. As can be seen, Deep, 

Need for Cognition, and Adaptive formed one factor; Surface, Irresolute, and negative 

Need for Cognition formed a second &or, while Infiexible and negative Adaptive f o d  

the third factor. This same pattern can be seen fiom the item level exploratory fkctor 

analysis in Table IO. The three &or solution appears to be the optimal choice, based on 



structure and variance accounted for. 

TabIe 13. 

sol ut^^ Rased on First Ordeg 

CFA Conylation mtriy 

First Order Factor Factor 1 Factor 2 Factor 3 

Need for Cognition 

Deep 

Surface 

Inflexible 

hesolute 

Adaptive 

Referring back to the hypothesized models of underlying constructs (e.g. Figure 

2), the fim factor in Table 13 (Deep, Need for Cognition, and Adaptive) represents the 

hypothesized construct Self-Regdation. However, the hypothesized consauct of 

Ineffective Learning has spiît into two factors. The factor (factor 3) consisting of 

Inflexible and the negative loading of Adaptive might be called Inflexibility, because it 

represents a reliance on one or two preferred study rnethods regmdless of task demands. 

Factor 2 in Table 13 consists of Irresolute, Surfàce, and negative Need for Cognition. 

This suggests a combination of king confuseci or overwhelmed by d y  demands, unsure 



of how to proceed with assignments, reluctance to engage in thinking or reflection, 

extrinsic motivation to leam, fear of mure, and sinface stnitegies. This is a complex 

amalgarn of largely undesirable Ieaming characteristics, but it is not the same as the 

proposed "TneEective Leaming" factor. Since it is predominantly composed of the surface 

approach and irresolute control, it may simply be labelleci Surface/Irresolute. 

Based on the results of the preceding exploratory factor analysis, a second order 

factor model was specified as shown in Figure 10. For simplicity, item level indicators 

have not been shown in the diagram. Items were specified to load on the fht order 

factors as hypothesized by the authors of the questionnaires. 

This second order model was tested in EQS using ML extraction. In order to 

identiQ the model, two separate seps were necessary. For the f%t order factors, one 

item per factor was set as a reference variable. That is, the path h m  the factor to the 

indicator variable was fixed at 1 .O (Mueller, 1996). In each case, the item with the highest 

loaduig nom the fht order d y s i s  was selected as the reference variable. For the second 

order factors, variances were fixed at 1 .O. In making these decisions, for the f h t  order 

factors there was no choice: variances could not be h e d  to 1 .O because the model implies 

that fïrst order factor variances are caused by second order factors. For second order 

factors, the aItemative would have been to fix a fh order fbctor as a reference "variable" 

for each second order factor. However, since the second order factor loadings were of 

primary interest in this analysis, king three of the paths wouid have been cornter- 

productive. As a result, variances were fixed to 1.0. 



Figure 10. Proposed Second Order Factor Mode1 

Cognition 

/7" 
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Some diniculties were encountered fitting this model, in that the mode1 attempted 

to generate structurai coefficients greater than 1.0 for two p a h :  the loading of Inflexible 

on its second order factor, and the loading of Deep on its second order factor. (EQS 

constrains these values at 1 .O.) These problems are probably due to the sample ske ,  as 

confirmatory factor analysis generaily works better with very large samples (Mueller, 

1996). The anaiyses should be replicated with a larger sample before placing too much 

confidence in these results. 

The fit indices obtained for the second order model were reported in Table L 1. 

Once again, comparative fit indices did not meet the standard, but absolute fit indices are 

good. Furthexmore, as noted by Marsh and Hocevar (1985), the goodness of fit of a 

higher order model can never exceed that of the corresponding fht order model. This is 

because the higher order factors are king used in an attempt to explain the variation 

among the fim order factors in a more parsimonious way. 

In this instance, the fit indices for the second order model are Whially identical to 

the fit indices of the first order model. This shows that the Iack of fit indicated by the 

comparative fit indices occurs in the meanirement of the first order factors, rather than in 

the specification of the second order factors (Marsh & Hocevar, 1985). Consequently, if 

the existence of structural coefficients greater than 1 .O can be attnbuted to sampling emr, 

then the model appears tc explain relationships among the scales quite weli. As noted, 

however, this shodd be confhed through replication with a larger sample. Figure 11 

shows the mode1 with the standardized solutions for the paths. Once again, item level 

paths have been omitted for the sake of simplicity. 
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Figure 1 1. Second &der Factor Model With Standardized Solutions 
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F W y ,  the two models that were initiaily hypothesized were tested. The fint 

consisted of one second order factor on which Need for Cognition, Deep, and Adaptive 

loaded positively, while Surface, Inflexible, and Irresolute loaded negatively. The second - 

model consisted of two second order factors. The fh factor included Deep, Need for 

Cognition, and Adaptive, while the second factor included Surface, Infiexible, and 

Inesolute. The two factors in this model were allowed to correlate. These two models 

were shown in Figures 1 and 2, respectively. The two models with standardized solutions 

for the paths are shown in Appendix G. 

The fit indices for one, two and three factor second order models are show in 

Table 14. As can be seen, the fit indices for the three second order rnodels are al1 

comparable. However, the fit indices for the three factor second order model are the best. 

Therefore, the model shown in Figure 1 1 appears to be the best choice for explaining 

relationships among the scales. 



Table 14. 

F i t I n d i c e s _ W I  

Fit Index One Factor Two Factor Thtee Factor 
Mode1 Mode1 Mode1 

Bollen (IFI) .694 .704 ,713 

Standardized RMR .O78 ,076 .O73 

RMSEA .O50 .O50 .O49 

RMSEA 90% 
Confidence interval .047, .O53 ,046, .O53 .045, .O52 

empOmphic Variables 

Demographic information was also collected to explore correlates of the various 

sales. Participants were asked to indicate their gender, primary laquage, age, faculty, 

father's and mother's highen level of education, and their average grade in final year of 

high school. 

One participant did not provide any dernographic infionnation and was therefore 

excluded fiom mbsequent analyses. Of the remaiaing 225 participants, two did not 

indicate faculty and seven did not indicate average grade in high school. In addition, two 

indicated "unknown" for fatheis educâtion and three indicated "unlaiown" for mother's 

education. This totaUed 14 missing items, or 0.78%. Once again, this represents a very 



d l  proportion of missing data. For these analyses, missing data were excluded. 

Total scores on each of the eight scales were used to assess relationships with 

predictor variables. Since Achieving Motive and Achieving Strategy had been treated 

sepmtely in previous analyses, this convention was carried through. Descriptive statistics 

for sa le  scores are shown in Appendix H. 

Since there was no reason to suspect that any variables would interact to influence 

scale scores, demographic variables were d y z e d  separately. The effects of faculty, 

gender, and primary language were each tested by means of one-way MANOVA. 

Separate analyses were conducted for each group of logically and empirically related 

scales. With an alpha of .05, there were no signincant differences among faculties for any 

of the scdes. Results were as follows: for Deep, Need for Cognition, and Adaptive, 

Wilks's A = .969, E (6,436) = 1.1 70, p = .321; for Surface, Inflexible, and Irresolute, 

Wilks's A = .970, E (6,436) = 1.1 16, p = ,352; for Achieving motive and strategy, Wilks's 

A = .980, E: (4,438) = 1.125, p = .344. Aithough the number of students per faculty 

differed substantially, the larger variances were associated with the smailer groups. This 

circumstance leads to the E statistic king liberal; in other words, the a d  probability 

exceeds the estimate (Stevens, 1996). In the present case, where none of the resuits were 

significant anyway, this does not pose problems. 

For gender, using an alpha of .05, significant differences were fond  for Achieving 

motive and strategy, Hotelhg's Trace = ,112, E (2,222) = 12.41 1, p < .O0 1. Subsequent 

univariate tests showed that the difference was due to Achieving strategy, ,E (1,223) = 

22.294, < .001. Females scored higher than males on Achieving strategy (see Appendix 
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J for scale descriptive statistics). No other significant differences were found for gender. 

Results were: for Deep, Need for Cognition, and Adaptive, Hotelling's Trace = .029, 

E (3,221) = 2.173, = .092; for Surface, Infiexible, and hesolute, Hotelling's Trace = 

.O 16, E (3 22  1) = 1.165, p = .324. Issues of sample variance and sample size were 

considered for cases where the E statistic might be suspect (Stevens, 1996), but no 

pmblernatic cases were found. 

For primary language, there were several significant ciifferences, using an alpha of 

.OS. For Deep, Need for Cognition, and Adaptive, Hotelling's Trace = .066, E (3,222) = 

4.897, g = ,003. Univariate tests showed ciifferences for Deep, E (1,224) = 12.898, 

p < ,001, and Need for Cognition, E (1,224) = 8,665, p = .004. In both cases, 

francophones scored higher than anglophones. For Sur£ace, inflexible, and Irresolute, 

Hotelling's Trace = .079, E (3,222) = 5.882, p = ,001. Univariate tests showed a 

ciifference for infiexible, E (1,224) = 7.009, p = ,009, with hcophones scoring higher on 

Inflexible than anglophones. The difference for Irresolute should also be considered, 

E.(l,Z4) = 3 .O8 1, = .O8 1. Although this did not meet the alpha of -05, in this case the 

smaller group also had the srnaller variance, resulting in an E statistic that is consemative 

(Stevens, 1996), meaning that the actual probability is less than .O8 1. Francophones 

scored lower on Irresolute than anglophones. There were no Mkrences for Achieving, 

Hotelling's Trace = -022, E (2,223) = 2.410, p = .092, and no other combinations of 

variance and group size were problematic. 

Continuous variables were analyzed using correlations Regession was not used 

because of the potential for multicohearity due to the presence of correlations between 



some of the variables (for instance, age was negatively correlated with average grade in 

high school, ri = 0.470). Correlations are s h o w  in Table 15. As can be seen, age was 

significandy related to the Deep approach, Adaptive control, and negatively to Mexible 

conml. As age inmasai, so did reported use of the Deep approach and Adaptive 

control, while reported use of Inflexible conûol decreased. Father's education and 

mother's education were not signincantly related to any of the sales. Average grade in 

hi& school was positively related to Achieving Motive. However, dthough statistically 

significant, these correlations represent very smaU effects. 

Table 15. 

Retween D- V- Scale SCO~ 

Variable Need Deep Surface Achieve Achieve Adap Mex-  Irres- 
for Motive Strategy tive ibIe otute 
CO@ 

~ i t h e h  
Education -.O57 -.O88 .O00 -.O45 -.O41 0.085 .IO4 .O08 

Mother's 
Education -.O90 -.O77 -.OS1 .O40 -.O54 -.O54 .O04 .O3 7 

Average 
Grade .O93 -.O53 -.O15 .202** ,015 - 1  16 .O98 -.O70 
**g < .O1 



Chapter Four 

Discussion 

Qverview 

The primary purpose of this study was to investigate relationships among the scales 

measured by the three questionnaires, the NCS, the SPQ, and the SFQ. The specific hypotheses 

were that all of the scales mi@ be tapping: a) one underiying construct, or b) two constnicts, 

one representing Self-Regulated leamhg and one representing Ineffective l e a h g .  The 

secondary purpose was to validate the SFQ on a new population. Analyses were also done to 

explore relationships between demographic variables and the various d e s .  A general review of 

the main analysis is presented, foliowed by discussion of the analysis of demographic variables, 

more detailed discussion of the possible explanations for the relationships beh~een scales and 

underlying constructs, and some limitations of the snidy. 

To recap, preliminary analyses were done to determine whether the various comtructs 

hypothesized by the authors of the questionnaires had been replicated in this study. ui addition, 

since the french questionnaires were unvalidated, it was necessary to deternllne whether the 

French and English data could be combined. Possible gender differences were aiso considered, 

due to the srnail number of females in the sample. Aithough there were some ciifferences on 

individual items relating to gender and primary language, these did not appear to affect the overail 

factor analyses. The hypothesized constructs were replicated, with the exception of the achieving 

approach in that motive and strategy items did not combine as expected The achieving approach 

was not of primary interest in this study, and as a result was omitted h m  many of the analyses. 

The factor structures were repiicated for aiL three questionnaires regardless of whether English 



data, male data, or combined data were used. Therefore, al1 data were combined for the main 

analyses. 

The current sample was checked to see if total scores on the various d e s  were 

comparable to populations tested previously. For the SPQ, meinis were similar to those of 

previous Canadian snidents, but the c m n t  sample scared higher on deep and achieving 

approaches than previous results for Australian and British shidents. For the SFQ, means were 

generaily similar to resuits reported for Austmlian nursing d e n t s .  

The results of the exploratory factor analyses indicated that, at the item level, the scales 

are not meaniring exactly the same thing. As they are measured, the deep approach is not 

interchangeable with need for cognition or adaptive control; the surface approach is not 

interchangeable with inflexible or inesolute controL Furdiemiore, the surface approach is not the 

exact opposite of deep, nor adaptive control the exact opposite of inflexible or irresolute. 

On the other hand, there clearly are very strong relationships among the constructs 

measured by the scales. This led to analysis of second order factors using confirmatory factor 

analysis: - The fit of second order models was limited by the fit of the k t  order mode1 and by 

sample size. 

With respect to the one and IWO factor modeb that were initially hypothesized (Figures 1 

and 2), neither proved to offer the k a  explanation of relationships among the d e s .  The bea fit 

was obtained for the three factor mode1 shown.in Figure 1 1. The three factors consisted of Self- 

Regulation (Deep, Need for Cognition, Adaptive); Surf&ce/Irresolute (Sirrface, irresolute, and 

negative Need for Cognition); and Inflexibility (Inflexible and negative Adaptive). This was dso 

supportai by results of item level exploratory factor analysis. Within the three facor second 
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order model, Self-Regdation was negatively related to SurfacelIrresolute (x = 0.5 IO), and 

Inflexibility was positively related to S&elLrresolute (1 = .526). Inflexibility also had a small 

negative relationship with SeKRegulation (1 = -. 150). These constnicts and relationships are 

discussed in more detail in the section "Scaies and Constructs". 

The secondary purpose of the study, which was to validate the SFQ: was achieved. The 

hypothesized factor structure of the SFQ replicated nicely in the cunent sample. 

The current study did net shed much light on ~ M o n s h i p s  between the various scales and 

demographic variables. Previous researc h (Biggs, 1 987) has s h o w  that fernale university 

students score higher on the achieving approach than males. The curent research supported that 

finding with respect to the achieving strategy subscale. However, although this may represent an 

actual ciifference between males and females, it is also possible that, among students of a certain 

age, it is more soQally acceptable for females than males to admit to such strategies as doing 

assignments early instead of at the last minute. Males may believe that it projects an image of 

being "dool" if they c l a h  to be more cavalier about their studies. 

The results showed francophones to have scored more highly on need for cognition, the 

deep approach, and inflexible control than anglophones and somewhat lower on irresolute control. 

The inclusion of inflexible control reduces the iikelihood of these differences being due to 

responding in a socially desirable fashion. ïnterestingly, Biggs (1 985) reported that the deep 

approach was correlated with. bilingualism, He suggested that the ongoing search for cIa+g 

meaning and the need to monitor one's speech might facilitate development of the deep approach. 

At the first-year tevel, the fiamophone students at this coiiege are more apt to be bilinguai than 
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the anglophone students, which might suggest the explanation for the higher scores on the deep 

approach. Altemative explanations indiide differences being due to the sample, or possibly due to 

nuances of the translation. 

No merences were found due to effécts Q£ f d î y  in the current study, contrary to 

previous tesearch ieported by Biggs (1987). However, students in the cmnt  rtudy were al! f h t  

year students and data were c o k t e d  during the first six weeks oftheir first tenn. Consequently 

it may simply have been too early for any differences between faculties to emerge. 

Motheis education and h h e i s  education were not significantly related to any of the 

scdes in the curent research. This is unlike previous research (Biggs, 1987) which found that 

children of parents with pst-secondary education scored lower on the surface approach and 

higher on deep. There are several possible explanations for this difference, although al1 are 

specdative. It may be due ta diBirences associated withthe population of the military college, to 

cultural differences between Canada and AusÛalia (where Biggs collected most of his data), or to 

changes over tirne, as most of the data which he reported in 1987 would now be twenty or more 

years old: 

Average grade in nnal y w  afhigh schaol was correlated with achieving motive. This 

finding is not surprising. These students dl have good academic potential or they would not have 

been accepted into the university. An able d e n t  wha is motivated to excel is likeiy going to 

achieve high grades. 

Average grade was inciuded with the intention of using it to Merentiate between wed for 

cognition and the other scales, particularly the deep approach. The rationale was that need for 

cognition, which represents a more generaîconstntct not specincaily related to leaming in school, 
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would be less likely to show a relationship with academic grades than the deep approach. 

However, academic grade did not correlate with any scale other than achieving motive. This is 

unlike previous research which had shown that the deep approach was positively related to 

academic performance and the surface approach was negatively related (Biggs, 1 987). Also, 

Cantwell and Moore (1 998) had found that irresolute control was negatively related to academic 

performance. The lack of relationships in this study may have been due to the general unreliability 

of self-report measures of performance, combined with forgetting due to the passage of t h e  since 

completing school, which in some cases may have been several years. Students who are high in 

achieving motive, by contrast, would remember high grades because of the persona1 significance 

attached to those grades. On the other haad, once again this could be a cultural difference, or 

related to the sample. 

Finally, age was positively related to the deep approach and adaptive control, and 

negatively related to inflexible control. Bearing in rnind that the older panicipants in this snidy 

were manire students, this supports previous findings (Biggs, 1987) that older students (beyond 

approxhîately age 22) showed an inmase in use of the deep approach. The corresponding 

increase in adaptive control and decrease in inflexible control seem reasonabie based on the 

relationships between scales found in this study. It was somewhat surprisin& howevet, that there 

was no inmase in need for cognition among older students, since it appears to be so closely 

related to the deep approach and adaptive control. Although Cacioppo et al. (1996) have 

reported a small negative correlation between age and need for cognition among the general 

population, that relatioaship was not expected to occur with mature students. Unfortunately, 

given the very small n u m k  of mature sîudents (ody 19 students, or 8.4% were older than 21 



years of age), it would be risky to try to draw strong conclusions. 

The Achieving scale in the SPQ did not behave as hypothesized in this study. The motive 

and strategy items did not combine into one factor as they theoretically should have in exploratory 

factor analysi~~ and the presence of the AchieWig items appeared to be adversely affectho the 

structure of the d a c e  approach as well. The achieving approach (or the sirnilar strategic 

approach in the Approaches to Studying Inventory [ASI]) has k e n  problematic before. 

Richardson (1994) concluded, based on a literature review, that evidence of the strategic or 

achieving approaches as discrete entities is ambiguous. Kember et al. (1999) reponed that a new 

version of the SPQ is currently being developed in collaboration with John Biggs. This new 

version wili mesure ody two approaches: Deep and Sudace. 

The Surface scale on the SPQ did not hold together well in the combined item exploratory 

factor analysis, with six items (out of 14) failing to achieve a loading of .300 or higher on any 

factor. The Surface scale is perhaps more of an amalgarn than the Deep or Achieving d e s .  

Although all three consist of both motive and strategy componuits, the Surfâce motive subscale 

actually contains nvo components (Biggs, 1993). Four of the items relate to the pragmatics of 

obtaining a qualification, while the other three relate to fear of Mure. These represent very 

different motivations. Furthemore, although both aspects of d a c e  motive may be seen to have 

negative connotations, since they d e r  to exninsic motivations to Ieam, surface strategies may be 

very adaptive in certain circumstances. Many of the deep strategies are t h e  consirming and most 

students lack the t h e  to be deep about everything they have to leam. A h ,  some disciplines have 

a base of kctual knowledge which must be rote memorized. This point was made by Kirby 
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(1993) who suggested that students should be encouraged to use both deep and siirface strategies. 

Recently, Knapper (1995) consmicted an Approaches to Work Questionnaire (AWQ) 

which was adapted h m  the ASI. The AWQ was intended to masure how workers approach 

leaniing in the workplace. Although the deep approach tended to replicate, the surface approach 

split into two factors, an organized or rational approach, and a disorganized or emotional 

approach (Gadda, 1 996; Carty, 1996). Although these results are h m  a different questionnaire, 

they, dong with the results of the current study, suggea that existing conceptualizations of the 

surface approach may be inadequate; there may actuaiiy be more than one construct in what is 

being called the surface approach. Part of the problem may also be that the SPQ needs to be 

updated. For instance, item #13 ("Whether 1 like it or not, 1 can see that fùrther education is a 

good way for me to get a well-paid or secure job") consistendy failed to load on the hypothesized 

(Surface) factor in this study. Given the ecomrnic climate in which students today have grown 

up, it is hard to imagine any student disagreeing with that statement, and in fact the item mean 

was 4.38 (standard deviation .733), which was the highest rnean for any item. Consequently that 

item was-not particularly useful for differentiating between approaches in this sample. 

The factor analyses indicated that the elements of the surface approach which cohere bea  

are tapping the same construct as irresolute control. This suggests an element of confusion or 

king overwhelmed by one's studies, and seems related to the Sinface-Disorganized fmor 

described by Gadula (1996). Furthemore, when the SPQ was combined with the 0 t h  

questionnaires in exploratory fkctor anaiysis, some of the more stnitegically adaptive items h m  

the Surfiace scde did not load highiy on the SurfacelIrresolute factor (see Table 10). This 

includes items such as "1 thiakbmwsing aroimd is a waste of time, so 1 ody study what is given 
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out in class or in course outlines." While the fht clause reveals an undesirable attitude (km an 

educator's standpoint), the second clause may represent a very adaptive choice for a student 

facing high workload demands. Unfortunately, thete is no way to know how respondents rnay 

have weighted those two clauses in f o m u h i q  thet responses. The fact that this potentially 

adaptive item (and others like it) did not load hi@y on the SurfacelTrresolute factor in the 

exploratory analysis supports the notion that Surfricehsolute is tapping a sense of confusion or 

being ovenvhelmed by one's studies and unsure of how to proceed. 

The negative loading of need for cognition with the sdace  approach and irresolute 

control (see Table 10 and Figure 11) was not hypothesized (except in a one factor model), but 

was not surprising. As discussed previously, there are many similarities between descriptions of 

people low in need for cognition and students who adopt the surface approach. Both avoid 

mental effort and elaborative processing. Additionally, Cantweli and Monfiies (1 999) had 

reported a small but significant negative correlation between need for cognition and irresolute 

control. The negative loading of need for cognition on this second order Surface/Irresolute factor 

thereforekeems appropriate. This factor represents leamers whose howledge is superficiai and 

unintegrated because of their reliance on m d k e  strategies and their reluctance to engage in 

reflection. They are confused and unsure of how to proceed with assignments because they lack 

meaningfd comections within their leaaiing. Th& fear of Mure is consequently entirely 

redistic. From this perspective, irresolute control may be an inevitable resuit of excessive reliance 

on the surface approach, as the lack af inîegrated knowledge and meaningfid connections leads to 

uncertainty in dealing with novel situations. 

Inflexible control was a h  closely related to the d e  approach. In the combined item 
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exploratory factor analyses, the Mexible items could be made to load on the SurEdcekresolute 

factor by extmcting one less factor than the optimal solution (see page 56 in the Results). 

However, the Inflexible scale appears to be measuring a distinct construct as shown by the results - 

of the confimüuory factor analyses and the k t  that the best solutions in exploratory factor 

analyses occurred when Inflexible items were ailowed to foxm a separate factor. Aithough 

d e n t s  exhibithg infiexible c o m l  may not be performing optimally, they do not feel confused 

or ovenvhelmed. They have found a strategy which allows them to get by and feel that they are 

coping. On the other hand, snidents exhibiting inflexible control have more in common with the 

surface approach and irresolute control than they have with the deep approach and need for 

cognition. In Figure 1 1, the correlation between the Mexibility and Surfacehsolute second 

order factors is substantial, 1 = S26. 

Adaptive control also loaded negatively with inflexible control on the second order factor 

"Inflexibility". Again, this was not surprising. As noted previously, the theoretical descriptions of 

the two scales somd Like logical opposites. Inflexible control involves using one "tried and 

trusted"'method regardless of the demands of the assignment; adaptive control involves selecting 

the bea method for the particulat demands of the assijpment. 

The strongest relationships in the study were found among need for cognition, the deep 

approach, and adaptive controL Rehimllig to Bouffard et aI.k (1995) conceptualization of self- 

regdation may be helpful in explainhg these relationships. Bouffard et al. identified three major 

components of seKregulation: cognitive strategies, metacognitive mtegies, and motivation. 

Cogniave stnitegies, which the authors state are required for learning and understanding, wouid 

appear to include the strategy component of the deep approach. (Surface strategies wouid also be 
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an appropnate component in some circumstances, but not d a c e  motives.) Metacognitive 

strategies, for supe~sing cognition duriag task exetution, would include adaptive control. 

Motivation, which detemiines the arnount of effort to expend, would include deep motives and 

need for cognition. Taking a step M e r  back, these elements can all  be seen to fom part of 

metacopnition. + as conceptualized by Schoenfeld (1987). According to him. self-regdation is one 

of three categories of inteliecaial behaviour that comprise metacognition. The other two are 

knowledge about one's own thought processes, and beliefs and intuitions. These relationships are 

shown in Figure 12. 

Figure 12. Mode1 of Self-Regdation 

KnowIedge about 
thought processes 

Control or 
Self-Regulation 

Beiiefs and 
intuitions 

Cognitive 
Strategies 

Deep Smtegies 

- 

Motivation 

Deep Motives 
Need for 
Cognition 
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Based on the model in Figure 12, the deep approach, need for cognition, and adaptive 

connol might all be closely related because they are di tapping aspects of king a self-regulated 

leamer. Mexible control, irresolute control, and the negative aspects of the surface approach are 

ail incompatible with effective self-regdation, hence the negative correlations between the Self- 

Regdation factor and the SurfacelIrresolute and Inflexibility factors in the second order mode& as 

s h o w  in Figure 1 1. 

To the extent that the questionnaires used in this study migbt be measuring aspects of self- 

regulation, and to the extent that self-regdation is seen as desirable, it rnight be possible to use 

these scales to identify students with difficulty self-regulating. This could only be done with 

caution, because it is not the intended purpose of any of these questionnaires. It could, however, 

suggest areas where certain snidentr might have wealmesses. If weaknesses in self-regdation are 

identifie4 Schoenfeld (1987) has argued that self-regulation is a ski11 which can be taught. He 

listed three questions which self-regulators should be able to m e r  at any point in their work: 

What are you doing? Why are you doing it? and How does it help you? One of the teaching 

techniques he described was to a& students these questions, randomly but repeatedly, until they 

became intenialized. (He pointed out, however, that an acceptable response to the fim question 

could be, "Pm mucking around hoking for inspiration, and I intend to do so for another five 

minutes" [Schodeld, 1987, p. 2061.) 

This technique described by Schodeld (1987) appears to be aiost closely related to 

adaptive control, because it involves evaluating the effectiveness of methods and selecting the 

moa appropriate method for the. task. Biggs and Bihn (1984) have shown that it is aiso possible 

to teach students to use deep strategies (although it must be noted that they were working with 
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highly motivated and highly able students). However, knowledge of deep strategies is no 

guarantee of their use. As Schiefele (1 991) pointed out, deep strategies such as elabmation and 

seeking out additionai information are timeîonsuming. Schiefele found that use of these 

strategies was associated with shidents' levels of individiwl.hterest in the subject matter. Those 

snidents who were more interested in the subject made greater use of deep stmte@es than 

d e n t s  who had less interest inthe subject. So although it may be possible to teach students 

more effective leaming strategies, it may be difficult to get them to use the more demanding deep 

strategies d e s s  they are interested in the topic. On the other hand, Skinner and Belmont (1 993) 

found that when teachers provided shidents with c h .  directions, engaged them in high quality 

interactions, and offered them a high degree of autommy when performing tasks, this Ied to 

increased snident engagement and higher quality outcornes. In hini, the higher level of student 

engagement inspired teachers to engage situdents further. Engagement, according to Skinner and 

Belmont, refers to the intensity and emotional quality of students' involvement in initiating and 

c-g out learning adVities. They comect engagement to inûinsic motivation to lem, which 

underlies the deep approach and is also related to need for cognition, in the sense of king 

motivated to think about things-an important component of deep leanllng. In a similar vein, 

Schiefele (199 1) suggested that if teachers promote d e n t s '  sense of control, provide challenging 

anivities, and provoke curiosity, this di lead to increased snident interest, thereby increasing the 

likelihood of use of deep strategies. 

P d q s  the greatest limitation of this shidy is the fàct that it relied entirely on self-report 

respo~lses to questionnaires. There were no other measures to validate that the way students 
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responded to the questionnaires is actuaUy reflective of how they normally behave. As noted by 

Messick (1989), method variance rnay be responsible for part of the correlations obtained. This is 

compounded by the potential for response bias, particularly since the items on two of the 

questionnaires, the SPQ and SFQ, are all positively worded. An approach which incorporateci 

additional corroborating measures such as individual interviews with some participants, or ratings 

by professors, couid have provided evidence to d e  out method variance and response bias as 

explanations. However, this would have corne at the coa of anonymity of participants and 

probably the loss of access to a number of participants since it would have increased their level of 

involvement considerably. 

The Iimitations of the second order factor analysis, in which structurai coefficients were 

constrained at 1 .O, have already k e n  noted. The study s hould be replicated with a larger ample. 

The length of the questio~aire may have also caused some problems. With eight 

demographic questions followed by 8 1 questionnaire items, some of which seem repetitive, some 

respondents may have found the exercise tedious, reducing motivation to complete the 

questionfiaires. Also, some items are difficult to answer, as they may be mie in some 

circumstances and not in others. Difficulty of the task and reduced motivation of the respondent 

are two factors which Krosnick (1 99 1) suggested may cause respondents to satisfïce when 

selecting responses. Satisficing may involve selecting the first response that seems reasonable, 

agreeing with assertions, not diffaentiating between items on a rating scale, selecting "dont 

knoww (in this case, "neutraln), or responding randody. Interestingly, EhKromick suggested that 

respondents who are low in need for cognition may be particdarly susceptible to satisficing in 

srweys. Krosnick's review suggested.that the most frequent condition for satisficing may be low 



85 

formal education. Consequently, it is hoped that this sample which consisted of University 

students who were, fbthennore, provicieci with ciass time to complete the questionnaires, would 

not have resorted to excessive satisfichg in s e l h g  responses. 

The faa that approximately one-thM of the sample wrote an mvalidated French 

translation of the questionnaires must be aclmowledged as a limitation. although the francophone 

results do not appear to have ken substantially different in tenns of factor structure 60om the 

anglophone results. In addition, the population from which the sample was drawn (Le. military 

college students) may not be representative of university d e n t s  in general. Ag& however, 

results at the scale level do not appear to differ greatly fiom previous nudies. 

The strongea conclusion fiom the study is that, at the scale level, need for cognition, the 

deep approach, and adaptive control ail appear to be memuring something very similar. It has 

k e n  proposed that they mi& dl be measutllig aspects of self-regulated leaming. This suggests 

that there is benefit to be gained fiom expanding and integrating knowledge of existing constnicts. 

The Surface approach scale as it presently exists on the SPQ does not appear to be well 

defined. It may consist of too many sub-components, such as strategies that can achially be 

adaptive and two different maladaptive motive components. The scale might also benefit h m  

updating, owing to significant societal changes which &t students and which have occurred 

since the scale was design& S o m  elements of the Su&e scaie appear to be meamring the 

same underlying construct as the Irresolute control scaie, and there are also commonalities with 

the Inflexible control scale, 

As noted, the AchieMng approa&scale appears to measute something quite distinct h m  
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the other scdes. The decision, repoaed by Kember et al. (1999), to leave it out of the new 

version of the SPQ appears to be a good choice. 

The results of this study do not support a conclusion that the three questionnaires are 

measuring exactly the same thing, which would have suggested redundancy. On the contrary, 

each questionnaire may have its own qecific practical uses. such as for teaching and counsellin~. 

However, there are additional gains in theory-buiidingto be obtained h m  elaborating the 

relationships between the questionnaires. The study underlines the value of exploring 

relationships between ostensibly unrelated questionnaires and also supports the need for revision 

and updating of questionnaires if they are to rernain usefui. 
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Appendix A 

Questionnaires. 

Approaches to Learning Questionnaire 

Demographic Characteristics: 

The following information is requested for making cornparisons between p u p s  of people. 

1. Are you: Male Female 

2. What is your primsiry language? 

French English Other (please specifjl) 

3. What is your age? 

4. Which faculty are you currently enroileci in? 

Engineering - Science Arts 

5. What is your pment year of study at RMC? 

- f st year 2nd year 3rd Y- - 4th year 

6. What was your father's highest Ievel of education? 

elementary school only - completed collegefCEGEP dipIorna 

- some high school - some university 

completed hi@ school - completed university (Bac helor's 
W3ree) 

- completed trade certificatcd compIeted Professional, Master's, or 
license PhD degree 

- some collegdCEGEP don? know 

7. What was your mother's iiighest level of education? 

- elemmtary school ody - completed college/CEGEP diploma 

- some high school - some University 

- cornpleted high school - completed univwsity (Bacfielor's 
degree) 

- compieted trade certifiate/ - completed Professionai, Mastefs, or 
license PriD degree 

- some coUege/CEGEP - dont know 

8. Whaî was your average grade in your naal year of high school? % 



For al1 of the following questions, please read the statement and then circle the response that fits you b a t  In 
aii cases, 5 means you strongly agree with the statement, md 1 means you simngly disagree with the statement. 
It is important that you answer each question. 

Do not spend too much time thinking about each statement; yow k t  reaction is pmbably the best. A h ,  do 
not worry about projecting a good image. There are no "right" answers, and your tinsvers are confidentid. 

1. 1 prtfcr complcx problans to simple ones. 

2. 1 likc to have the responniility of handhg a situation that 
mpks a lot of thiokiag. 

3. Tbinking is not my idca of fim. 

4. 1 would ratha do sorncthkig that irquirrs Little thought than 
sowthing thaî is surt to challenge my thinlring abilitics. 

5. 1 try to anticipate and avoid situafions what  it is likcly 1 
will have to think in depth about something. 

6. 1 find ~ a t i s f ~ o n  in & l i i t i n g  hard or for long hours. 

7. 1 only think as bard as I have to. 

8. 1 prcfa to think about dl, daily pjects rathcr than 
long-tam ones. 

9. 1 Iikc tasks that rcquirc linle thought once h e  lcafned them. 

10. The i&a of mlying on thought to make my way to the top 
appcals to me. 

1 1.1 d y  aijoy a task that involves coming up with ncw 
~oh.io11~ to problans, 

12. Lcaming new ways to think dotsi't excite me v a y  much. 

13.1 prefér my lifc to be fillai with p d e s  1 must çolve. 

14. The notion of thinking abstractly is appcaling to me. 

16.1 fœl nlief tatha than satisfacticm a f k  compIcting a îask 

that q u i r d  a lot of meatal effort, 

17. It's mou@ for me that somcthing gcts tht job dont; 1 dont 
carchoworwhyitworits, 



For the foUowiug itcms, if you think that your answcr to a question wodd d e p d  on the subjcct king snidied, give the 
anmrcr that wuid apply to courses in yoia major. 

(This was followed by 42 items constituting the Study Process Questionnaire. This 
questionnaire is protected by copyright, so has not been reproduced here. Committee 
members were provided with copies of it.) 

As bcfort, if you tbink that your m e r  to a question on the items bclow would depend on the subjcct being studiai, Qive 
the answcf that wouid apply to courses in your major. 

stnm3l~ 
Dhagcc  Di- h'tutral A g m  

1. 1 find that 1 havc one good way of going about complcting 
my assignxneats, and this is cffcctive nearly al1 the time. 

2. 1 o h  find the idcas and rncthods 1 corne across whcn 
prcparing for an assignment more conhsing tbaa hclphil. 

3. 1 place a Iot of  importance on adjusting my study rnethods 
to m e t  the rquircmcnts of particular tasks. 

4. WIe 1 know that differtnt study tasks sometimcs requirt 
diffèrent approachcs, 1 am usually happier to stick to ûicd and 
trustcd meth& 

5. Although the assignmust 1 am working on may rcquirc me 
to use several diff&rcnt ways of working, 1 u d l y  end up 
sticking to my normal mcthods. 

6. Beforc strvting wodc on a patticdar problem 1 Iike to play 
with a nmber of possi'blc ways of attacking the problcm. 

7. W e  1 usudly fttl quite confident that 1 undtntand how to 
go about complcting an assignmmî, 1 o h  End it hard to fit the 
materid f am using into m y  assignment plan. 

8. 1 o h  fu l  the hardcst part of dohg assipmcnts is 
knowing how to da them rathcr than knowing wbt to do. 

9. 1 h d  it chaiienging whtn the problcm or assignmcnt 1 have 
becn givm quircs me to h d  diffaent ways of studying. 

10.1 prcfcr to foiiow rny usual mahods ofshidyiq, evm if 
this isn't cxady what the assigrment rrquircs. 

11. While I usually iike to focus on the main idtas and details 
of a topic 1 am studying, 1 also iike to cxpIorc diffc~cnt ways of 
prrtting this mattrial togcther bcforc 1 writc up my assigrment. 

12. Oncc 1 have found a saî is f jhg  way of approacbmg my 
sûdy, 1 f i l  it is s a f i  to stick with this mctbod. 

13.1 rarely change the way 1 study, Rgardlcss of paaicuiar topic 

rtquirrmenk 



14.1 o h  hnd the most intcrrsting part of an assignmcnt is in 
discovering new ways of tyÛq my matesl îogcthcr, and this 
o h  lcads me to change the way 1 go about completing the ta&. 

15. Although 1 usuaily understand the information I should 
includt in my assigrmen&, 1 oftcn have difEcuIty dcciding 
wtiat  and w k n  1 sbould use that information. 

17.1 0 t h  look fonvard to discoverhg new or differcnt ways of 
compIcting problcms or assignmcnts I have btta given. 1 

18.1 o h  h d  1 use the samc way of working w mattcr what 
the particular unit of work is that 1 ani studying. 1 

19.1 beiicvt that cvay probltm has a particular way of king 
complttcd, and 1 adjust my way of attaciwlg it accordingly. 1 

20. Alttiough 1 oftcn know the g e n d  idcas relating to a topic, 
1 o h  get caught out when askcd fm &tails, and Fm never sure 
how to overcome this. 1 

21.1 End that i'm easily distractcd fimm my lint of thought as 1 
am workïng, and this 0th makes my work disjointcd and U Q C V ~ L  I 



Covering letter to participants. 

Dear Student, 

Thank you for dowing me to inwduce myself and my study. 1 am a Personnel 
Selection Officer in the Canadian Forces, and am currently enrolled in the Master of 
Education programme at Queen's University. This study will be my thesis. 

The purpose of the study is to look at relationships among three existing 
questionnaires, al1 of which mesure thinking strategies and approaches to leaming. 1 will 
be attempting to detemine whether the three questiomaires are actuaily measuring the 
same thing. in addition, 1 hope to be able to look at ciifferences in approaches to leaming 
between students in different years of study, different faculties, and other relevant 
c haracteristics. 

Your participation in this study is voluntary and your decision to participate or not 
will have no impact on your grade in this class. It will take approximately twenty minutes 
to complete this questionnaire and there will be no M e r  demands on your time. Your 
individual responses to this questionnaire will be kept completely confidential. 

If you agree to participate, please sign the consent fom provided. if you are 
interested in knowing the outcome of the research, a report of the overall results will be 
provided to the MPL department upon completion. 

The three separate questionnaires have been combined into the one booklet which 
you find here. Please circle your responses directly in the booklet 

If, as a research participant, you have any concems about this study, now or later, 
you shouid feel fiee to discw this with me, my s u p e ~ s o r  Dr. John Kirby (533-6000, ext. 
7723 1) or the Dean of the Faculty of Education at Queen's, Dr. Rem Upitis (5334000, 
ext. 77238). 

In order to obtain representative data, it is important to me that as rnany people as 
possible complete the questionnaire. Your contribution to my research is therefore 
appreciated. 

Chris Evans (Captain) 
530-373 1 



Appendk C 

Consent Form 

Title of Study: Student Metacognitions 
About Leaming 

Pinpose of Study: A comparison of 
three questionnaires related to snident 
approaches to learning. 

Principal Researcher: Chris Evans 
(Captain), Queen's Universis, 

1 understand the information concerning 
this study and agree tu participate. 

Formule de consentement 

Le titre de l'étude: Les métacognitions 
des étudiants au sujet de l'apprentissage 

Le but du projet: Faire une comparaison 
entre trois questionoaires qui traitent des 
approches a I'apprentissage. 

La chercheuse principale: Chris Evans 
(Capitaine), l'université Queen's 

Je comprends l'informution à Pégard de 
cet étude et je consens à y paarticiper. 

'Signature of Participant 
- - -- 

Signature dude la participant(e) 

Date Date 



Appendix D 
Table D 1. 

. O  . . 
eswhve Stpasacs for Al1 I t a  

Mean Standard Skewness Item 
Deviation Stat. Std. Err. z 

NCSl 
NCS2 
NCS3 
NCS4 
NCSS 
NCS6 
NCS7 
NCS8 
NCS9 
NCSlO 
NCSl 1 
NCS12 
NCS13 
NCS14 
NCSIS 
NCS16 
NCS17 
NCS18 
SPQI 
SPQ2 
SPQ3 
SPQ4 
SPQ5 
S Q 6  
SPQ7 
SPQ8 
SPQ9 
SF'QlO 
SPQl 1 
Sm12 
SPQ13 
SPQ14 
SPQlS 
SPQ16 
SPQ17 
=QI8 
SPQ19 226 3.20 1.18 - -35 -16 -2.18 - .90 -32 -2.81 

Table DI continues 



100 

Table D 1. (continued) 

Item Mean Standard 
Deviation Stat. Std. Err. z Stat, StdErr. z 

SPQ20 
SPQ21 
SPQ22 
S P Q 3  
SPQ24 
SPQ2S 
SPQ26 
SPQ27 
SPQ28 
SPQ29 
SPQ30 
SPQ3 1 
SPQ32 
SPQ33 
SPQ34 
SPQ35 
SPQ36 
SPQ37 
SPQ38 
SPQ39 
SPQ40 
SPQ41 
SPQ42 
SFQl 
SFQ2 
SFQ3 

SFQ4 
SFQ5 
SFQ6 
SFQ7 
SFQ8 
SFQ9 
SFQlO 
SFQ11 
SFQ12 
SFQ 13 
SFQ14 
SFQ15 
SFQI6 
SFQ17 . - - .65 .32 -2.03 

Table Dl continues 



Pi! Mean Standard .-. Item Kurtosis 
Deviation Stat. Std. Err. z Star. Std. Err. z 



Appendix E 

Table E 1. 

- -  - 

Pri- 

Mean Mean 

Item Female Maie 1 Sig. Franco Anglo f Sig. 

NCS 1 
NCS2 
NCS3 
NCS4 
NCSS 
NCS6 
NCS7 
NCS8 
NCS9 
NCSlO 
NCSl 1 
NCS12 
NCS13 
NCSl4 
NCSlS 
NCSl6 
NCS17 
NCSl8 
SPQl 
SPQ2 
SPQ3 
SPQ4 
SPQS 
SPQ6 
SPQ7 
SPQ8 
SPQ9 
SPQIO 
SPQl1 
SPQ12 
SPQ13 
SPQ14 3.63 3.29 - .-- 

Table El continues 



Table E 1. (continued) 

SPQ15 
SPQ16 
SPQ17 
SPQ 18 
SPQ19 
SPQ20 
SPQ21 
S P Q I  
SPQ23 
SPQ24 
SPQ25 
SPQ26 
SPQ27 
SPQ28 
SPQ29 
SPQ30 
SPQ3 1 
SPQ32 
SPQ33 
SPQ34 
SPQ35 
SPQ36 
SPQ37 
SPQ38 
SPQ39 
SPQ40 
SPQ41 
SPQ42 
SFQl 
SFQ2 
SFQ3 
SFQ4 
SFQ5 

SFW 
SFQ7 

Table El continues 



Table El. (continued) 

Item Female Male 1 Sig. Franco Angio f Sig. 

SFQ9 3.38 AL/ 0.73 ,467 . 3.32 0.41 .O83 3 ?CI 4 er) 

SFQlO 3.08 3.20 0.88 .378 3.13 3.18 0.44 .658 
SFQ 1 1 3-45 3.19 2.09 .O38 3.28 3.27 0.11 .912 
SFQ12 3 -56 3.57 0.02 ,983 3.53 3.58 0.39 .696 
SFQ13 3.30 3.21 0.62 .533 3.51 3.07 3-17 .O02 
SFQ14 3.13 3.11 0.14 390 3.33 2.99 2.59 ,010 
SFQIS 3 -23 3.93 2.05 .O42 2.82 3.12 2.10 .O37 
SFQI6 2.75 3.61 0.90 .323 2.42 2.78 2.82 .O05 
SFQ17 3.23 3.18 0.39 .695 3.33 3.13 1.54 -125 
SFQ18 3.27 3.33 0.48 .633 3.52 3.20 2.55 .O1 1 
SFQ19 3.38 3.37 0.05 .959 3.27 3.42 1.34 ,182 
SFQ20 2.88 2.78 0.69 A93 2.70 2.87 1.29 .199 
SFQ31 2.95 3.07 0.66 ,507 3.03 3.04 0.10 .925 



Appendk F 

Table F 1. 

Factor T . o a w  for M e r  ModeL 

C o m o r y  Factor i\Iialrus 

Item Need for Surface Deep Infiexible Irresolute Adaptive 

NCS 1 ,529 
NCS2 ,533 
NCS3 .512 
NCS4 ,440 
NCSS .530 
NCS6 .413 
NCS7 .40 1 
NCS8 216  
NCS9 .352 
NCSlO .500 
NCSll ,565 

NCS12 .494 
NCS13 .605 
NCS14 .599 
NCSl5 ,411 
NCSl6 .339 
NCS17 ,437 
NCS18 .321 
SPQl ,537 
SPQ2 .3 92 
SPQ4 .477 
SPQ5 .347 
SPQ7 ,398 

SPQ8 .3 75 
SPQlO .406 
SPQl 1 .483 
SPQ13 .146 
SPQ14 .480 
SPQ16 .330 
SPQ17 .404 

Table F1 continues 



Table F1. (continued) 

Item Need for Surface Deep Inflexible Irresolute Adaptive 
Cognition 

SPQ19 .307 
SPQ20 .519 
SPQ22 ,599 
SPQ23 ,595 
SPQ25 ,480 
SPQ26 .53 3 
SPQ28 ,386 
SPQ29 .462 
SPQ3 1 .463 
SPQ32 .462 
SPQ34 .360 
SPQ35 .490 
SPQ37 .65 1 
SPQ38 276  
SPQ40 ,399 
SPQ41 .584 
SFQl ,368 
SFQ? 
SFQ3 
SFQ4 
SFQS 
SFQ6 
SFQ7 
SFQS 
SFQ9 
SFQlO 
SFQl 1 
SFQl2 
SFQ13 
SFQ14 .62 1 
SFQl5 
SFQl6 
SFQ17 -714 
SFQl8 
SFQ19 -444 
SFQ20 3 8  

0'7 1 575 



Appendix G 

Figure G1. One Factor Second Order Mode1 



Appendiv G 

Figure G2. Two Factor Second Order Model. 



Appendix H 

Table H 1. 

. . 
ve S-cs for Sc& Sc- 

Scale N Mean Standard - 
Deviation Stat. Std. Err. Stat. Std. Err. 

Need for 226 65.5 1 8 .O2 0.15 .16 -0.44 -32 
Cognition 

Surface 

Achieve 
Motive 

Achieve 
Strategy 

Adaptive 226 22.98 3.89 -0.26 .16 0.08 .32 

Inflexible 226 23 .58 4.53 -0.36 .16 -0.34 .32 



Appendix J 

Table J 1. 

e Ievel St-cs for F a  

Scale 

Need for Cognition 65.62 7.73 67.87 9.22 64.73 7.77 

Deep 48,74 6.51 49.37 7.12 49,34 6.69 

Surface 45.43 7.29 42.60 8.42 44.74 7.27 

Achieve Motive 24.29 3.63 33.93 3.69 23.65 4.33 

Achieve Strategy 22.34 4.20 23.63 4.59 32.74 4.18 

Adaptive 22.98 3.66 33.63 4.20 22.78 4.20 

inflexible 33.78 4.23 33.27 5.38 23.38 4.73 

Irresolute 20.98 3.99 19,03 4.23 20.18 4.39 



Appendix J 

Table 52. 

s for Gender Drff;érences 
a 

- -  - - - 

Scale Fernale -M&L-- 

Mean SD Mean SD 

N=64 N = 161 

Need for Cogn. 65.03 8.6 1 65.79 7.73 

Deep 49.97 6.14 48.51 6.87 

Surface 4.97 6.8 1 44-76 7.73 

Achieve Motive 23.98 3.95 33-98 3.92 

Achieve Sûategy 24.64 3.88 21.81 4.12 

Adaptive 23.48 3.86 22.77 3.91 

Inflexible 23 -66 5.09 23.58 4.3 1 

Irresolute 21.18 4.57 20.1 1 4.07 



Appendix J 

Table J3. 

. . 
evel Statistics for Laguge Drfferences e 

Scale - 
Mean SD Mean SD 

N = 79 N = 147 

Need for Cap 67.6 1 7.93 64.3 7 7.87 

Deep 50.99 6.95 47.68 6.43 

Surface 43 -92 7.53 45.33 7.38 

Achieve Motive 23.63 3.7 I 24.15 4.0 1 

Achieve Strategy 23 3 0  4.32 32.27 4.18 

Adaptive 23.50 4.26 23.70 3.66 

Mexible 34.66 327 23.01 4.73 

Irresolute 19.73 3.82 20.76 4.40 



Appendix J 

Table J4. 

- 

Level of Education Father Mother 

1. eiementary school 2 3 

2. some high school 34 13 

3. completed high school 43 51 

4. trade cedfïcate/license 26 19 

5. some coilege/CEGEP 14 8 

6. college diploma 20 41 

7. some university 23 22 

8. Bachelor's degree 44 50 

9. Master's or PhD 27 15 



Appendix J 

Table JS. 

for m d  Aveqge 

Age 

Average grade in high school 


