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Chapter 1

General Introduction

In a society that requires strategic, independent, and lifelong learners, higher education

is being forced to reconsider its instructional design. In addition to acquiring
knowledge and skills in the subject domain, students have to develop the advanced
leaming and thinking strategies that underlie at knowledge, and that they can use to

further develop and educate themselves throughout their careers. The acquistion of

learning and thinking skills is accepted as a primary aim ofeducation (McGuinnes 8c

Nisbet, 1991).
Promoting learning and thinking skills is aimed at creating expert learners.

Expert learners have a rich repertoire of strategies, combined with metacognitive
knowledge about when and how to use their strategies. They monitor their progress,
are sufficiently flexible to alter their approach when nessecary, and have a strong
motivation for learning (Pressley, 1995; Weinstein á Van Mater Stone, 1996). In

response to the growing importance ofsuch high quality learning and thinking, many

cumculum reforms are being developed and implemented. In higher education the

need for promoting expert leamers is even more eminent, as students are essentially
prepared for `knowledge work' in their future jobs.

Besides creating expert learners, higher education reforms in the Netherlands
have a more pragmatic basis, which has to do with efficiency in education. Since the

seventies, Dutch higher education has experienced an increase in attendance levels,
which have caused substantial cost problems. This has resulted in a policy aimed at
increasing completion rates and reducing the time needed to graduate (Goedegebuure

8L Westerheijden, 1991; Jansen, 1996).
In response to both these developments, Tilburg University initiated a wide

scale educational reform project in the 1990's, the Student Oriented Education,
abbreviated SOE. The goal of SOE is to increase the study pace and completion rates,
and to improve the quality of teaching and learning processes by promoting self-
regulated and active leaming, and deep-level processing and understanding rather than
memorising. One of the purposes of this dissertation is to investigate the effects of
these initial refonns in terms of both goals.

The main theoretical purpose of the present dissertation is to make a scientific
contribution to the related issue ofconsistency and variability in student leaming.
Learning environments that aim to influence and change the nature ofstudents'
learning patterns seem to conflict with the idea ofhabitual and style-like learning
pattems coming from individual difference research. For many students, promoting
expert learning means profound changes in their customary ways of learning, thinking
and studying. It is, however, an open question how much adaptability and growth
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potential can be expected of individual learning patterns. Is it reasonalbe to assume
that the way students learn is changeable, or is it too dependent on individual
characteristics? Guided by this and related questions, we studied both consistent, style-
like aspects of student leaming, and adaptive aspects of student learning in a natural
university environment.

This thesis contains four empirical studies, presented in Chapters 2 to 5. T'he
empirical chapters are all articles that have either been published in international
journals, or have been submitted for publication. Each chapter stands on its own, but
also forms a coherent part of the general line ofargument. As all empirical chapters
describe the theoretical background related to the particular research questions as well
as a specific method section, the present introduction is confined to the general
theoretical framework which reflects the main underlying notions, the (history of)
concepts and their mutual relations. An overview of the main questions and empirical
studies will be presented at the end of this introduction.

1.1 Ordering and defining of the concepts of leaming processes,
activities, strategies and styles

As many different terms with regard to learning will be used in this book, it seems
useful to define and order them beforehand. First, learning activities are defined as
thinking activities that individuals employ to learn (Vermunt, 1992, 1996). They can
be internal activities (e.g., selecting main points) or extemal activities (e.g.,
underlining parts ofa text). Other examples are repetition of learning content and
thinking ofexamples. Learning activities are supposed to get the invisible, covert
learning processes going (Simons, 1995). Learning processes can be understood as any
series of inental actions directly responsible for learning outcomes, which, in turn,
refer to any change within an individual's knowledge structure that results from a
learning situation (Shute, 1996). Leaming processes are the most differentiated and
analyzed level, as opposed to activities, strategies and styles, which each represent a
more general and less differentiated level.

In Vermunt's leaming theory (see section 1.4), learning strategies are defined as
regularly used combinations of learning activities. Verschaffel (1995), in a similar
way, defines learning strategies as combinations of inental processing or regulation
activities that the learner employs (usually in a conscious way) to influence one's
learning process. In both definitions, strategies form a more broad construct than
activities, that is, representing combinations of activities used in coherence. Curry's
(1983) perspective on learning strategies is that they are a translation-like mechanism:
the individual copes with the specific learning envitonment by using strategies that are
translated from the more stable and deep-seated personal learning style (see section
1.2).

Pask (1976), used `strategy' to refer to preferences shown in tackling an
individual task, while `style' was used by him to refer to relatively stable learning
2



patterns rooted in personality differences. Vermunt (1992) similarly sees a learning
style as a more general and relatively stable construct, and strategy as a more specific
and less stable construct.

1.2 Learning styles, learning approaches, learning orientations and
study orchestrations

Studies on learning styles, approaches, orientations, etc., are part of the broad research
domain that is often refen-ed to as `student learning.' These studies evolved from an
interest in individual differences (Curry, 1983). In this domain, there is a lot of
terminological and conceptual confusion, and different uses of the same concepts are
common. For example, the meaning of the term learning style in Vermunt's theory is
much different from its traditional use, in which it referred to cognitive style.

Cognitive styles are defined as a person's typical or habitual mode ofproblem
solving, thinking, perceiving, and remembering (Allport, 1937). This research was
quite popular in the 1960's and early 1970's, but since then its popularity has declined.
From the seventies on, the term was often replaced by the term `learning style' (Riding
8z Cheema, 1991). Whereas cognitive styles refer to a theoretical, academic concept,
learning styles are associated with a more practical, educational application. Cognitive
styles moreover represent ways of perceiving and not so much of learning. Cognitive
styles were presented as bipolar constructs (like `field-dependence-independence,' and
`verbalizer-imager'), whereas learning styles usually contain several dimensions or
elements, each ofwhich can characterize a student to a greater or lesser extent. Still
another difference between cognitive and learning styles concerns their stability over
time, and whether they are seen as deep-seated aspects of personality. Cognitive styles
are often seen as fairly fixed characteristics ofan individual (Riding 8z Cheema, 1991),
and learning styles are seen much more as changeable characteristics. Vermunt (1996)
pictures learning styles as relatively stable, but changeable, ways of student learning.

Several researchers have organised and ordered the different style constructs
and research data. Cuny (1983) did so by organizing style constructs in terms ofa
metaphorical `onion.' The inner layers of this onion represent the stable (leamer)
characteristics of the individual that do not interact with the environment directly. This
is referred to as the cognitive personality style: the individual's approach to adapting
and assimilating information, which is a relatively permanent personality dimension.
The cognitive styles mentioned above are examples of this level. The middle layers of
the onion accommodate the information-processing style, defined by Curry as the
individual's intellectua] approach to assimilating information. Prefen ed learning
strategies (e.g., step-by-step processing) could be an example of this level. The outer
layers of the onion represent the individual's instructional preference, which are the
most modifiable constructs that interact directly with the environment. It is suggested
in this model, that learning processes are fundamentally controlled by the central
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personality dimensions, subsequently translated into information-processing
dimensions, and finally manifested through actual interaction with the environment.

In addition to terminological confusion, discussion about style research also
addressed its neglect of the role of the situational context on learning. Entwistle
(1988), Ramsden (1988), and Marton (1988) adopted the terms `approach' and
`orientation' instead of style, because these concepts stress that learning is a result of a
relation between the person and the environment. Some authors suggest that the term
`learning style' should only be used in reference to cognitive styles (e.g., Entwistle,
1991; Schmeck, 1988). Other authors use the term to denote the general area of
individual differences in cognitive approach and process of learning (Curry, 1983;
Vermunt, 1992, 1996, 1998). In the present dissertation, the term will be used in this
latter fashion, i.e., as a superordinate concept that comprises several components of
learning, recognising both personal and situational influences.

Studies like that of Entwistle, Marton and Ramsden, mentioned in the preceding
paragraph, have emerged since the 1970's, and form an alternative to style research
(Reynolds, 1997). Most of this research has come from educational researchers and is
often referred to as the `student's approach to learning' tradition, or SAL tradition
(Biggs, 1993; Entwistle 8c Waterston 1988). A lot of it was influenced by Pask's
(1976) work on learning styles and strategies. Two typical ways of studying came
forth from his study: a holist strategy (deductive reasoning, looking for comprehensive
understanding and relations on a large scale), and a serialist strategy (inductive
reasoning, focused thinking and step-by-step processing from one idea to the next).
Both strategies could be effective according to Pask, depending on the task at hand. If
a person had a tendency to use either strategy, regardless of the task, Pask saw this as
an indication of a learning style. Students who leaned towards holism were attributed a
comprehension learning style, and those who preferred a serialistic strategy were
labelled operation learners. Pask, furthermore, found that the most competent students
seemed to have a versatile learning style; using a metacognitive strategy to alternate
between both kinds of learning strategies.

After Pask, several authors (Biggs, 1979; Entwistle 8c Ramsden, 1983; Marton
8c S~lj~, 1984), studied student learning by means ofa phenomenographic method:
starting from the student's experience and perception of learning. These authors took
into account the deliberate choices students make in their approaches to learning tasks
(Reynolds, 1997). This line of research within the SAL tradition, views the learning
process as essentially taking place within the learning context, not just within the
student (Biggs, 1993; Entwistle 8t Waterston, 1988).

Marton and S~ljri's (1984) experiments on reading academic articles brought up
two well-known levels ofprocessing; viz. deep and surface (or shallow) learning.
Surface learning implies taking information literally, and not looking for the meaning
behind the text, whereas looking for the meaning of the text is the departure point of
deep learning. Both types of learners also structure information differently, that is,
surface learners fom~ a serial structure where all pieces of information are equally
important, and deep learners form hierarchic stuctures, in which main points are
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distinguished, and arguments or background information also occupy different
positions.

These different levels ofprocessing were explained by underlying conceptions
of learning and learning intentions. Surface learners seem to have quantitive ideas of
learning and see learning as the accumulation of facts. Deep learners seem to have a
qualitative learning conception, in which learning is seen as qualitative changes in
one's knowledge. Marton, Dall'Alba and Beaty (1993) performed a more extensive
study on learning conceptions, and discerned six categories. The main distinction
between those categories was on the one hand, seeing knowledge as something that is
`ready-made' and learning as the intake and adding of this knowledge to one's own,
and on the other hand, conceptions in which understanding and meaning play an
essential role: not absorbing information, but giving meaning to information.

Entwistle (1988) and Biggs (1979) performed factor-analytical studies and both
came up with the same three `learning orientations.' Both included cognitive aspects
as well as motivational aspects in their research. Entwistle labelled the different forms
of learning `reproducing orientation' (memorizing, surface and serialistic learning, fear
of failure, extrinsic motivation, and syllabus-boundness), `meaning orientation' (deep
and holistic processing, looking for personal understanding, intrinsically motivated,
autonomous and not syllabus-bound), and `achieving orientation' (versatile approach,
extrinsically motivated, striving for success and self-confidence). In contrast to
Entwistle's results, Biggs found that an achieving orientation was not associated with a
versatile approach, but always seemed to go hand-in-hand with a surface approach.

Starting from an alternative theoretical background (viz. information processing
theory), Schmeck (Schmeck, Ribich 8t Ramaniah, 1977; Schmeck 8r. Geisler-
Brenstein, 1989) also performed factor-analytical research. He distinghuished four
different styles of cognitive processing. Deep processing consists ofcritical evaluation,
conceptual organising, and comparing and contrasting information. Elaborative
processing has to do with translating information into one's own choice of words,
visualising, seeking concrete examples from personal experience and applying the new
information to daily life. Fact retention is reminiscent of Pasks' operation learning, as
it refers to minute processing and memorising of details and specific pieces of new
information. The fourth processing style is methodical studying, consisting ofhigh
time-investment, disciplined and systematic study, or `drill-and-practice study.' A
surface approach is not part of this division of learning styles (and should not be
compared to fact retention according to Schmeck), but is represented by a low amount
of deep processing.

More recently the term `study orchestration' was introduced, defined as
contextualised patterns of leaming engagement at an individual or group level of
response (Meyer, 1991, in press). This concept includes three important aspects of
student learning, viz., qualitative differences in the way students approach and engage
in learning tasks, the influence ofcontext on the learning approach, and differing
conceptions of learning. Study orchestrations consist of coherent linkages between the
different elements (or components) of learning.
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Along with the term study orchestrations, the idea ofconceptual `dissonance'
was introduced. This concept is described as unexpected, theoretically incompatible
combinations ofparticular motives, intentions, strategies, regulatory mechanisms,
contextual perceptions, learning conceptions, and so on (Meyer, 1991, in press). Such
atypical pattems of learning engagement occur at the individual level, as well as at the
group level. An example of this is when students combine a deep-level processing
strategy with an externally regulated strategy, or, a surface-level processing strategy
with self-regulation (see also sections 1.3 and 1.4). Stoutjesdijk and Beishuizen (1996)
found that concordance of processing and regulation strategies were more strongly
related to success than the above-mentioned discordant combinations. Lindblom-
Ylánne (1999) examined students' individual dissonant study orchestrations by
interviewing students who had high loadings on strategy scales which theoretically
should not appear at the same time. These students all reported some kind ofa
transitional phase in their study habits.

Transitional phases in leaming pattems may be induced by a poor fit between
learning and teaching strategies (Vermunt 8c Verloop, 1999). Such `frictions' can be
either constructive or destructive in nature. The former indicates a situation in which
the learning environment stimulates students to develop more advanced learning
conceptions and learning pattems. In the case ofdestructive friction, the student's
learning pattern may cause a decrease in learning or thinking skills. Lindblom-Yhnne
(1999) concluded that the students with dissonant patterns had experienced frictions
that had forced them to change their learning patterns into forms that did not match
their own learning conceptions.

Another concept in the field of student learning is that of `studaxology': the
expertise students need to be effective in higher education (Janssen, 1996). Janssen
discerns nine different factors, organised in a 3x3 matrix that comprises elements of
the students' experience of his or her person, the task, and the perception of the
environment. He also composed a 3x3 matrix on teaching, in which teaching is
interpreted as the facilitation of the leaming processes. This matrix contains diverse
forms of teaching behaviour that correspond to the study behaviours and experiences
of the students. A concept that captures this idea of corresponding teaching and
learning behaviours is the concept of `instructional-learning activities' (Vermunt,
1992; Vermunt á Verloop, 1999). The term was based on the idea that learning
activities and instructional activities can be viewed as mirror images ofone another:
teaching and learning contain the same kinds ofactivities. Biggs (1996) refers to this
as `teaching~learning activities.' In the present dissertation, a theoretical division
(Vermunt, 1992, 1998) of teaching-learning activities in three domains (cognitive
processing, regvlation, and affection) is used as a basis for the construction ofan
instrument that measures perceived instructional activities.

One final study on individual differences in student learning that we add to this
brief, and selective, overview is that ofLonka and Lindblom-Yhnne (1996) which
includes a broad set ofaspects of studying. In this study, a combination of scales
(adopted from existing inventories, e.g., Entwistle óc Ramsden, 1983; Ryan, 1984;
Vermunt, 1992) was factor-analyzed, which yielded four dimensions. Each of these
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dimensions was composed of interrelated learning approaches, regulation strategies,
mental learning models and epistemologies (student's conceptions on the nature of
knowledge).

1.3 Self-regulated learning and metacognition

Most of the early studies on student learning did not include the concept of self-
regulation and metacognition. More recently this issue is an emerging theme in this
line of research (see, e.g., Boekaerts, 1992; Volet, 1997; Zimmerman, 1990). It seems
to be an especially relevant issue in higher education, since the amount ofexternal
control (in which the teacher is taking over the responsibility of the learning processes)
is minimal in these contexts (Vermunt 8c Verloop, 1999; Volet, 1997). Student
achievement therefore is significantly dependent on the students' own regulation of
learning processes.

In Vermunt's theory (section I.4) self-regulation is allotted a spill-function. He
distinguishes it from other regulation or extemal regulation, i.e., regulation by teacher,
by study manual or by text, or any other aspect of the leaming environment (see also
Simons 8c Lodewijks, 1987). Between these modes of control, congruence and
constructive frictions, as well as destructive frictions can exist (as was described
above). The interplay between student-regulation and teacher-regulation is the basis
for a theory on process-oriented teaching (Vermunt 8c Verloop, 1999).

Self-regulation can be considered a metacognitive component of learning.
Metacognition has a function ofgoing out `above' the cognitive level of the actual
processing of learning content and controlling it. The metacognitive domain is often
divided into a procedural part, referring to the regulation of the learning processes, and
a declarative part, referring to students' conceptions of learning and knowledge (Elen
á Lowyck, 1998). Vermunt (1992) calls the first the dynamic aspect of inetacognition,
since it concerns the `on-line' regulation of learning, and the latter the static aspect of
metacognition, as metacognitive knowledge and learning conceptions are more static
in nature. The dynamic aspect is alternatively referred to as self-regulation, executive
control, metacognitive strategies, cognitive monitoring, and self-monitoring.

From the perspective of intelligence research, the metacognitive component
also emerged as a relevant phenomenon. Sternberg (1985) identified key skills and
processes involved in intelligent problem-solving and learning, and subsequently
clustered the skills that seemed to perform similar functions in the mind (Byrnes,
1996). Three components followed from this exercise, which, roughly put, play a part
before, during, and in the final stage of solving a problem. According to Sternberg, the
metacognitive component plays a major role when preparing the problem-solving
activities (such as problem definition, planning, monitoring, and allocating attentional
resources). The performance component plays a major part during the performance of
tasks (mental skills and processes such as encoding, inference, mapping and
application), and the knowledge acquistion component is mostly active during solution
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ofa problem or when finishing a task (the selective encoding, combining and
comparing of new information and ofnew information with what you already know).

Sternberg (1985) claims that the metacognitive component lies at the heart of
intelligence and higher-order thinking since it functions as an `executive,' coordinating
and controlling the activities of the other components. Sternberg argues that if one tries
to foster higher-order thinking, metacognitive skills should be enhanced. Many studies
have demonstrated the importance of inetacognitive strategies in leaming effectiveness
and learning performance (for an overview, see Zimmerman, 1990).

Most current learning theories that focus on self-regulation and individual
differences in learning, can be classified as constructivist theories. These theories
leave a behaviourist point of view and an `objectivist' tradition based on a dualism
between knower and known: knowledge exists independently of the learner and can be
received and stored by the leamer (Biggs, 1996). This tradition conceives of leaming
as a passive, knowledge-consuming and externally directed process (Shuell, 1988;
Vermunt, 1998). Constructivist theory on the other hand stresses the significance of
learners' activities in creating meaning and understanding, and focuses on the process
of learning, and the mastery of one's own leaming strategies through metacognition
(Biggs, 1996; McGuinness 8c Nisbet, 1991).

A related concept is situated learning. Situated learning assumes that learning
and cognition are situated within the context in which they originate and in which they
are used. That context forms an integral part ofknowledge and meaning (Brown,
Collins 8c Duguid, 1989). Authentic learning takes place in a community in which the
learner can adapt himself to the environment. [n the cognitive apprenticeship method,
teachers try to enculturate students into authentic practices through activity and social
interaction (Bednar, Cunningham, Duffy á Perry, 1991). The teacher explicitely
demonstrates the thinking strategies and problem-solving techniques that characterize
the expert in the domain so that students can learn to think in a similar vein and are
enabled to function effectively within the discipline.

1.4 An integrative learning theory as a point of departure for this
dissertation

Vermunt (1992, 1995, 1996, 1998, 1999) describes a learning theory that he developed
during his research on learning styles in higher education. His theory is an integrative
one, based on a broad scope of learning models including many of those discussed in
the previous sections. Vermunt's theory assumes a certral role of inetacognitive
regulation in learning (like Sternberg, 1985). Metacognitive regulation is defined as
thinking activities aimed at regulating and controlling one's learning, e.g., orientation
to and planning ofone's leaming process, and the monitoring ofone's progress. A
second component of learning consists of cognitive processing activities, described as
thinking activities students use to process learning contents, which directly lead to
learning results such as knowledge and skills (Vermunt, 1998). Examples include
S



selecting important íssues, relating or structuring ]eaming content, memorising
definitions and thinking ofexamples. Metacognitive regulation activities indirectly
]ead to learning results, through regulation ofcognitive processing activities.

Two other components of student learning discerned by Vermunt are mental
models of learning and leaming orientations. The third component consists of inental
learning models, which encompass a coherent whole of conceptions about learning
processes, including conceptions of learning activities, learning objectives and
learning tasks, and regulation conceptions: views on the task division between oneself
and others in the learning process (Vermunt, 1996). Some examples include the
conception of learning as adding knowledge to one's existing knowledge, and the idea
that a teacher should always stimulate students' learning activities (for studies on
learning conceptions, see Marton, Dall'Alba 8c Beaty, 1993; S~ljó, 1979; Schommer,
1994). Learning orientations cover the domain of student motivation, referring to
personal goals, intentions, attitudes, worries, and doubts (Vermunt, 1996). Examples
are studying for personal development, for deepening one's knowledge or insight, and
for getting a diploma.

These four learning components can be seen as functioning at different levels of
behaviour. Whereas metacognitive regulation functions at the `control level' (compare
Sternberg, 1985), cognitive processing activities can be seen as functioning at the
`executive level.' This idea of different behavioural levels corresponds to action theory
and system models ofadaptive behaviour (see, e.g., Friedrich, 8r. Mandl, 1986;
Hettema, 1979; Rasmussen, 1986). In these models, adaptive behaviour is often
conceived of as proceeding at three levels. The highest level represents the cognitive-
symbolic level (also conceptual ]evel), and represents a person's ideas, motives,
memory contents, expectations, convictions, intentions etc. This behaviour is
knowledge-based, or model-based (based on conceptual models). Both mental models
of learning and learning orientations can be situated at this level. `Internal activity' at
this level interacts with `external activity' that takes place at the lowest level, referred
to as the senso-motor-operational or executive level (Hettema, 1979). At this level,
actual cognitive processing activities can be set. The middle level, or control level,
regulates the balance between the conceptual and executive levels. At this level,
connections are made between the person's conceptions and their overt actions, tuned
to the actual environment. Metacognitive regulation activities at the control level are
supposed to be decisive for the direction and execution ofactual behaviour.
Nevertheless, interaction between the three levels occurs in a very complex way, with
information flows going top-down and bottom-up (Rasmussen, 1986). Vermunt's
learning theory is related to this general behavioural framework, as he assumes that
leaming is a specific form ofadaptive behaviour (Boekaerts, Otten and Simons, 1997).

A diagnostic instrument for student learning was developed on the basis of the
notions described in this section (Vermunt, 1992, 1996, 1998). This Inventory of
Learning Styles ([LS) comprises all four (interrelated) components of learning. Details
of the instrument will be described in the empirical chapters. The way the components
are interrelated are proposed in a`model of the regulation of constructive learning
processes' (Vermunt, 1998), which resembles the three-level models described above.
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It is proposed that students' mental models of learning and learning orientations
influence the way they regulate their learning processes. Regulation of learning
processes in tum directs cognitive processing, which is also directly influenced by
mental learning models and learning orientations. Cognitive and metacognitive
learning activities are conceptualised as more dynamic, changing aspects of leaming,
and mental learning models and learning orientations are conceptualised as more
stable, individual variables. Both cognitive processing activities and metacognitive
regulation activities are reffered to as learning activities or learning strategies.
The four components represented in the ILS each comprise several subscales (see
appendix of Chapter 3) whose interrelatedness can be studied by means of factor
analyses. Each factor, then, consists of a certain combination of related learning
strategies, mental leaming models and learning orientations. Vermunt (1998) found
four underlying factors, which he called learning styles. He defined a leaming style as
".. a coherent whole of ]earning activities that students usually employ, their learning
orientation and their mental model of learning; a whole that is characteristic of them in
a certain period" (Vermunt, 1996, p. 29).

The four factors were labelled as an undirected, reproduction-directed,
meaning-directed and application-directed learning style. Much similarity exists with
other constructs conceming leaming approaches. A meaning-directed style, for
example, corresponds to Entwistle's (1988) meaning orientation, whereas a
reproduction-directed style resembles Entwistle's reproducing orientation. An
undirected style comes close to an apaihetic approach as described by Tait and
Entwistle ( I 996). Geisler-Brenstein, Schmeck, and Hetherington (1996) distinguished
an elaborative processing style, which could be considered as an element of an
application directed style.

The ILS nevertheless differs from other instruments like RASI or ILP-R, in its
scope. RASI (Tait 8L Entwistle, 1996) includes motivational aspects, intentions and
cognitive processing activities, but not regulation aspects. ILP-R (Schmeck, Geisler-
Brenstein 8i Cercy, 1991) covers motivational variables (e.g., self-efficacy, self-
esteem, and intrinsic motivation) and cognitive processing aspects, but exctudes
regulation and learning conceptions. Vermunt's theory and instrument thus combine
and order relevant theories of learning (including metacognitive and learning
approaches models) and human behaviour in a broad sense. This makes the ILS quite
comprehensive and adequate for the complexity of student learning (Boekaetts, Otten,
and Simons, 1997).

The versatility also appears when the components are compared to a taxonomy
of individual difference constructs proposed by Snow, Corno, and Jackson (1996).
According to their framework, three different domains of individual difference
constructs are indicated, a devision that stems from traditional psychology. These three
domains are that ofcognition (mental ability factors), conation (orientations toward
self and others) and affection (personality factors), each of which is further subdivided
into subdomains. The cognitive domain is divided into procedural knowledge (e.g.,
strategies, skills) and declarative knowledge (e.g., domain knowledge; beliefs).
Conation encompasses motívation (e.g., achievement orientations) and volition (e.g.,
10



action controls). The affection domain is split into temperament (e.g., values) and
emotion (e.g., characteristic moods; attitudes).

Two components of Vermunt's learning theory can be subsumed under the
cognitive domain, such that mental learning models represent declarative knowledge
and cognitive processing strategies represent procedural knowledge. Snow, et al.
(1996) suggest that constructs such as vocational, academic and personal orientations,
are value constructs, which implies that the learning orientations component would be
representatíve of the affection domain. Regulation strategies fit the domain ofvolition,
because they relate to action control theories. Vermunt's theory and instrument thus
comprise aspects of each of the domains in the individual difference field. According
to Snow et al., such blending and integrating of the domains could lead to new
understanding ofhuman functioning in education.

1.5 Person and situation influences

Learning takes place in a complex reality, in which both characteristics of the person
(like personality traits, cognitive style, goal orientations), and characteristics of the
situation (like task specifics, nature of subject matter), operate simultaneously to
influence the student's learning processes (Schmeck, 1988). An approach to this issue,
very popular in the 1960's and 1970's, is Aptitude-Treatment-Interaction (ATI)
research (e.g., Cronbach 8c Snow, 1977; De Klerk, 1982), in which the interaction of
characteristics of the person (aptitudes) and characteristics of the situation (treatment)
and their influence on the learner's performance are studied. The underlying
assumption of the research is that "..individual performance in education will be a
product of whatever mixture of predispositions the individual brings to that
performance in interaction with the demands of the educational tasks and situations
presented" (Corno 8c Snow, 1986, p. 606). The realm ofaptitudes studied in ATI-
research was often limited to general intelligence, affective-emotional dispositions
(like fear of failure) and cognitive styles. This has been criticized because they only
treat trait-like characteristics, not related closely enough to the complex learning
processes. Snow and Lohman (1984) suggested that simple aptitudes should be
redefined in terms of cognitive strategies. Nevertheless, ATI research has led to
several consistent results (e.g., disordinal interactions between structure of learning
environments, cognitive style, and previous knowledge; e.g., Corno 8c Snow, 1986;
Lodewijks, 1981).

The authors previously referred to as phenomenographic researchers also stress
the importance of the person within the context, but they put more emphasis on
retaining the complex reality. Ramsden (1988) uses the term `leaming in context' to
express the complex character of learning as a result of the joint `chemistry' of person
and situation. He puts the learner's perception of the situation in the centre of these
processes, and stresses its moderating function on shaping learning processes. In
Ramsden's model, characteristics of the person influence his or her perception of the
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situation, which moderates the learning processes elicited by the leaming environment.
In the perception process, the situation is classified, as, e.g., an evaluation situation, a
situation with a threat for failure, or a situation that requires deep and critical thinking.
If the perception of the situation is different, the approach of the situation will be
different.

An encompassing concept, that links constituents forming the students'
subjective frame of reference, is that of `individual learning theories' (Lodewijks 8c
Van der Sanden, 1998; Van der Sanden, 1997). The concept can be described as a
relatively stable and coherent whole including, among other things, epistemological
beliefs (see, e.g., Schommer, 1994), goal orientations (see, e.g., Ames, 1992), learning
conceptions, beliefs about oneself as a learner (see, e.g., Bandura, 1986) and ideas
about the best way to study. It is probable that all these aspects influence the students'
interpretations of the learning context.

1.6 A conceptual model underlying this dissertation

Figure 1 depicts a model of student learning in higher education, containing the basic
concepts and their interrelations central to this dissertation. This is a simplified model,
not an exhaustive picture of the real situation; its purpose is to visualise the theoretical
underpinning of this thesis.

In the left part of the model, student characteristics and learning processes are
represented. In this part, the role ofperson is portrayed. The right part of the figure
depicts the learning environment. In this part, the situational influences are portrayed.
In the middle of Figure 1, the interaction between person and situation, or between the
learner and the environment, is reflected. It expresses the phenomenographic point of
view, which attributes a central role to the student's experience and perception. This
part of the model is adapted from Ramsden's (1988) model of situational influences on
student learning. In the present dissertation it is assumed that there is no direct
influence of instruction on learning. Entwístle (1991) put it like this: ".. it is the
students' perceptions of the learning environment that influence how a student leams,
not necessarily the context in itself' (pg. 202). The idea is also consistent with the
constructivist view: the learner constructs his or her own meaning from the
information given by the instructional agent.

In the left part of the model, the three behavioural levels discussed in section
1.4 are discemed: the conceptual level, the control level and the executive level. The
four components of Vermunt's learning theory, also forming the constituents of the
ILS, are placed on these three behavioural levels.

At the highest level, mental learning models and learning orientations can be
found. The first can be seen as a specific part of inetacognitive knowledge (earlier
referred to as the static or declarative aspect of inetacognition). Learning orientations
are seen as functioning at the same level, but they belong to the domain ofaffection
instead of the domain of cognition (see section 1.4). At the control level we placed the
12



metacognitive regulation that was allotted a spill function in Vermunt's model. This is
reflected in the number of arrows that are connected to metacognitive regulation
activities. The lowest level contains the cognitive processing activities that are
assumed to influence learning outcomes in a direct fashion.

Student
AffectiorJConationlCognition

Perceptions

Learning
Environment

Traits Conceptuallevel
~alues
Attitudes ' Mental learning

Beliefs models
' Leaming orientations

Goals
Control level } ~

~ Metacognitive
regulation
activities---------------~ 1-Executive level

~ Cognitive
processing
activities

Perceived
learning

environment

r

~ Instructional measures

~ Nature of content

~ Nature ofteaching

~ Task demands

~ Nature of assessment

Figure L Student learning in hir~her educction - A conceptual model underlying this
dissertation

In addition to behavioural levels, a taxonomy of individual differences (Snow et al.,
1996) applies to the student part of Figure 1. This classification does not correspond to
the three levels, but runs across them. In the upper left part are the terms `traits, values,
attitudes, beliefs and goals,' representing individual difference constructs that are
assumed to be important in the teaching-learning process. Traits, values, and attitudes
can be subsumed under the affection domain; beliefs would be representative of the
cognitive domain, and goals are seen as conative aspects. Traits, values, attitudes and
beliefs are placed at the top of the student part of the figure, because it is believed that
they operate as dispositions towards certain mental learning models, learning
orientations, and learning activities. They can be compared to the ` inner layers of the
onion' (Curry, 1983; see section 1.2): stable personality dimensions that are
manifested in learning processes through the interaction with the learning
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environment. Goals are put a little lower in the model, as we believe them to be less
stable, but still underlying learning activities.

In the right part of Figure 1, there is an enumeration of several aspects of the
learning environment. This is not meant as an exhaustive list, but rather presents some
examples of important elements of the learning environment, some ofwhich
correspond to the three related contextual domains proposed by Ramsden (1988): the
teaching, the assessment and the curriculum (content and structure of what is learned).
We conceive of these instructional elements as being interpreted by the student, with
the perceptions taking place at the conceptual level (represented by the arrows between
perceptions, conceptual level, and instructional elements).

The result of the perception processes are represented as the perceived learning
environment. At the regulation level, the tuning between the perceived learning
environment, the student's mental learning models, learning orientations, and other
relevant individual characteristics takes place. The cognitive processing activities are
mainly `governed' by these regulation processes. Reciprocal arrows are drawn
between behavioural levels because information flows are believed to go up and down
(like feedforward and feedback).

Although Figure 1 might suggest that there is only a one-way influence of the
learning environment on student learning that is not the intention. The double arrow at
the top implies that there is a two-way interaction: Students can also influence the
characteristics of the learning environment, for example, by making suggestions for
teaching processes. The present perspective, however, is that student learning takes
place at a particular point in time, within a given learning environment. It is stressed
here again that this model is not meant as a perfect representation of the real and
complex processes of learning in higher education. It might, however, clear up some of
the theoretical notions presented in this chapter.

1.7 Student Oriented Education as the context for the present
studies

The research for this dissertation was carried out in the context ofan educational
reform project, mentioned earlier. The reforms were started at the beginning of the
nineties, and based on a`student-oriented' perspective, instead ofa`teacher-centered'
one. In this perspective, the learning processes and activities of the students, rather
than the teachers' activities, are the starting point for education and teaching (see also
Wijnen, Wolfhagen, De Bie, Brouwer, Ruijter 8z Vos, 1992). In introductory reports
(Schellekens, 1991, 1994), the concept ofSOE was described as a kind of education
aimed at improving the efficiency and effectivity of learning processes. This indicated
two different goals: an improvement in completion rates and an acceleration of study
progress, and an improvement of the quality of the teaching-learning processes.
Although several characteristics ofSOE were determined, faculties were given the
freedom to realize their own concept.
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In general, SOE courses are organised as a series of study tasks, each consisting
of assignments, study activities, and several sources of information. Furthermore, these
study tasks are mostly supported by interactive lectures and workshops, and alternative
types ofassessment. A study manual for each of the tasks generally contains
assignments to guide the student in processing the study materials, explicitly
formulated goals, suggestions for the leaming approach, examples and directions
concerning the exams, and practical information.

The studies in this thesis, are part ofa broader, `accompanying' research
programme on the design and effects of SOE, carried out between 1991 and 1997. This
programme was set up as a longitudinal design, covering the four largest faculties
(Law, Economics, Social Sciences, and Arts) of Tilburg University. The research
carried out in each of the faculties was attuned to the first introduction of SOE-
reformed courses (not every faculty did this at the same moment). In each faculty that
started up an SOE programme, a questionnaire was administered to two successive
year groups: to all students attending courses just before SOE reforms (a control
group), and the following year, to students attending courses when SOE refotms were
first implemented (an experimental group). This design was not completely carried out
in the Economics Departement. The questionnaire surveys were repeated in the same
student groups over four semesters, constituting the first two years at the university
(for which SOE was meant). Participants in our research were all full-time students of
Social Sciences, Arts, Economics, and Law, male and female, averaging between 19
and 22 years of age.

The questionnaires and research design of the broader project were adapted
several times during the data-collection period, to examine (or to further examine) the
questions that formed the line ofaction for the present dissertation. All measurements
were done by self-reports in the form of questionnaires. A consistent part of the
questionnaires was Vermunt's Inventory of Learning Styles (the ILS). As the
characteristics of all instruments are fully explained in the following chapters, we will
not elaborate upon them here.

Qualitative aspects of student leaming (measured by means of the ILS) are the
main dependent variables in our studies. The relation between these qualitative aspects
and academic achievement is beyond our scope. We'd like to point out here though,
that relations between learning approaches and academic success have been found by
several researchers. The conclusion is that generally reproducing orientations are
negatively related to study success, whereas meaning orientations and self-regulation
correlate positively to study success, such as grades and study pace (Beishuizen 8c
Stoutjesdijk, 1999; Lindblom-Yl~nne, 1999; Sadler-Smith, 1996; Slaats, in prep.;
VanderStoep, Pintrich á Fagerlin, 1996; Vermunt, 1992). Generative study strategies,
such as summarizing and concept mapping are also related to better learning outcomes
than less generative strategies such as verbatim notetaking or reading only (Slotte,
1999). Lack of direction, lack of regulation and ambivalent learning orientations are
found to be negatively related to study success (Busato, Prins, Elshout 8r. Hamaker,
1998; Sadler-Smith, 1996;Vermunt, 1992). The above-mentioned results present a
general picture, but it should be noted that relations between approaches and study
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results often depend on the learning context, e.g., subject domain. Most of the studies
mentioned indicate that leaming approaches are moderate predictors ofstudy success.

Trigwell and Prosser ( 1991) found positive correlations between a deep
approach and the quality of leaming outcomes, measured by means of the structure of
learning outcome. They suggested that deep approaches are more closely related to
higher quality leaming outcomes than the more familiar quantitative measures such as
grades. Continuing this line of argument, it may be suggested that quantitative criteria
like GPA ( grade point average), are not sufficient for measuring academic success, but
that variables such as use ofdeep-level learning strategies and self-regulation are just
as important for measuring academic success ( see, e.g., Volet, 1997).

1.8 Main research questions and overview of the chapters

The main purposes of this thesis were ( a) to contribute to the knowledge conceming
the consistency and variability of student learning, and (b) to evaluate the effects of the
first implementation of SOE reforms on quantitative and qualitative learning
processes. Against the theoretical and contextual backgrounds outlined above, the
following general questions were asked:

1. Do students deploy leaming strategies in consistent andlor variable ways across
contexts?

2. Which developments can be observed in academic learning during the first years of
a university study?

3. Are certain aspects of student learning more consistent than others?
4. What kind of elements of the learning environment seem to play a part in the

results of the former questions?
5. Which personal variables underlie regularities in student learning?
6. What effects did the first implemented SOE reforms have on quantity and quality

of learning processes, and to what ( missing) course elements can the effects be
attributed?

7. Do subgroups of students with similar characteristics perceive and use instructional
measures in different ways?

Question 1 is central in Chapter 2, which reports on first year Law students' leaming
strategy use in four, concurrently taken, university courses. The goal of this study is to
find out to what extent each of the assumptions concerning personal consistency,
respectively context variability are true. The students answered separate identical
questionnaires on every main course in the second semester. Analysis ofvariance, as
well as intercon elations were used to analyse the within-group design, so that both
change and consistency could become visible. A second study was performed in the
following academic year, with a subsequent student generation, so that a comparison
of the two studies could provide evidence on the generalizability of the results.
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Inspection of the study materials and interviews with the lecturers provided
information on the differences in context provided by the courses. With that
information question 4 is addressed in Chapter 2 as well. Furthen~nore question 3 is
dealt with in this same chapter, by comparing the results of the ANOVA's and
correlations among the strategy constructs themselves.

Chapter 3 investigates essentially the same questions, viz. consistency and
variability of student learning. However, in this chapter the issue it is not investigated
regarding concurrent courses, but regarding different academic semesters that
constituted a longitudinal within-subjects design. This way intra-individual
developments in student learning could be studied (question 2). It is significant to find
out to what extent deep-level processing strategies, self-regulated learning and critical
thinking (spontaneously) develop during higher education. Analyzing techniques
testing both changeability, and consistency were used. With the help of factor analyses
we investigated changes in relationships between the components ofVermunt's
]earning style concept. Question 3 is discussed in Chapter 3 also, by an investigation of
differences among the four learning style componénts regarding their individual
stability. It is important for educational practice to find out which instructional
elements seem to play a part in the developments (question 4). This could help to
design more explicit measures that support academic development. In the study
`perceived instructional activities' were measured to provide some contextual
explanations for developments in academic learning.

Question 5 is discussed in Chapter 4. A study was carried out to gain a better
understanding of the personal dynamics that underlie students' strategy use. The
purpose of this study was to contribute to a more unified theory on personal variables
that underlie regularities in ]earning. We want to add to understanding individual
differences and explaining their consistency by relating learning strategies to more
stable individual characteristics. To that end, learning strategies, personality traits and
goal orientation constructs were combined in a multilayered explanatory model (tested
with structural equation modelling). In this chapter more light is shed on the origins of

strategy use, which concerns the influence of the `person' on the learning approach.
Alternatively, in Chapter 5 the influence of the `situation' on learning is dealt

with (question 6). The purpose was to find out about the impact of innovative
instructional measures on student leaming. Were the measures powerful enough to
evoke changes in learning strategies? The questions were investigated by comparing a
group of students attending reformed courses with a group of students attending (the
same) courses before the reforms. Next to effects in terms of qualitative learning
processes, effects on study time were examined (quantitative effects). Several theories
(described in section 1.5) suggest that individual characteristics influence the
perception of the learning environment, thereby mediating the effects of instructional
measures. This led us to examine how different `types' of learners report differing
appreciations and uses of provided instructional measures (question 7). Such
information will be helpful in designing differentiated instruction for particular groups
of students. It can also make clear why sometimes instructional effort lacks intended
effects.
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Finally, in Chapter 6 the overall conclusions that emerge from these studies are
discussed. Results will be put in a more broad perspective. Implications for (higher)
educational practice and suggestions for further research will complete this thesis.
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Chapter 2

Consistency and Variability of Learning Strategies

in Different University Courses'

The present study addressed the question of consistency and variability in
leaming strategies. Four university courses provided different leaming
contexts. The same group of students reported about their leaming
strategies by completing identical questionnaires on each of these
courses. Participants were 85 students attending the first year of Law
studies. A second study consisted of 63 students attending similar courses
in the following academic year. An analysis of variance showed that
students varied their reported learning strategies as a function of different
leaming contexts. This indicated a context-specific component in strategy
use. Intercorrelations, however, showed that students displayed
consistency in reported leaming strategies across course contexts as well.
This indicated a personal, habitual component in strategy use. It thus
seems that the question of variability and consistency in leaming
strategies does not yield an 'either-or' answer. Context variables were
explored to explain the variations. Use of stated cases, provision of a clear
organisation of subject matter and of diverse didactic resources appeared
to diminish encountered problems and lack of regulation (which proved to
be related variables), and promote the use of concrete processing,
relating, analyzing, self-regulation and extemally regulated strategies.
Evidence was found that learning strategies differed among each other in
the degree of variability. Memorizing turned out to be relatively resistant to
differences in course context, whereas concrete processing strategies and
lack of regulation showed relatively large susceptibility to course context.
Explanations were proposed in terms of different stages in the
development of learning strategies and in terms of context-variables.

~ Vermetten, Y. J., Lodewijks, H. G., á Vermunt, J. D. (1999). Consistency and variability of
leaming strategies in different university courses. Higher Education, 37, 1-21.
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2.1 Introduction

Learning involves the application of learning activities in such a way that an
individual's knowledge base or hislher repertory of skills changes. There is growing
evidence that the level and quality of academic performance that is attained through
learning, strongly depends on the particular learning activities displayed in the learning
process (e.g., Trigwell 8c Prosser, 1991; VanderStcep, Pintrich á Fagerlin, 1996).
Learners spontaneously use specific patterns or combinations of leaming activities,
which are called learning strategies (Hadwin, Winne, Stockley, Nesbit 8c Woszczyna,
1997; Vermunt, 1996). This article is about consistency and variability in the use of
learning strategies within the context of higher education.

For theoretical and practical reasons, an important question is to what extent
learning strategies are sensitive to contextual influences. Do the learning strategies
students employ show consistency or variability in different contexts? Some
researchers argue that learning strategies are predominantly context-specific and are
brought into action in accordance with the specific circumstances of the teaching
context (e.g., Hadwin et al., 1997). Others argue that learning strategies are part ofa
person's predisposition to learn in a consistent way, like a personal learning style (e.g.,
Schmeck, 1983). The perspective that is taken in this respect is important when one
considers influencing learning strategies, which is pre-eminently the goal of instruc-
tion.

In the present study, the issue ofvariability and consistency of leaming
strategies was addressed by means ofcomparing reported learning strategies in four
different university courses taken concurrently by the same groups of students.
Research undertaken in the past decades has repeatedly demonstrated consistency as
well as variability in learning strategies. Therefore, both consistency and variability
were studied simultaneously in our design, using different analyzing techniques.

2.1.1 Perspective in assessing learning processes

Different focuses can be distinguished in research regarding the measurement of
learning processes (see Biggs, 1993). The perspective that is considered when
assessing learning processes varies from very specific contexts (such as the reading of
a text), to very general contexts (such as the student's usual way ofstudying). If a
specific context is considered, the assessed construct presumably represents the
learning processes actually undertaken. An example of such a study is Marton and
S~Ijó (1997), who investigated students' self-reports on learning processes after
carrying out a specific leaming task.

If a more general context is considered, the construct assessed is more likely to
represent the learner's ' predisposition' to learn in a certain way, which is not linked to
a specific situation. Most learning inventories exemplify this latter meaning, as they
ask students how they usually go about learning (e.g., Biggs, 1987; Entwistle 8c
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Ramsden, 1983; Schmeck, 1983; Vermunt, 1992; Weinstein, Schulte 8i Palmer, 1987).
Nevertheless, with the right instructions to the respondents, these questionnaires can
also be used to measure learning processes at a more specific level ofcontext, aiming
at learning processes actually undertaken (see, e.g., Eley, 1992, who adapted Biggs's
SPQ). In the present study, Vermunt's Inventory of Leaming Styles (1992, 1998) was
adapted in order to measure learning processes, not as processes usually undertaken,
but rather as processes undertaken within the specific context of a university course.
This makes it possible to examine the students' consistency and variability in reported
learning strategies in different learning contexts.

The research mentioned above, as well as the present study, use self-report
instruments to measure learning processes. The disadvantage of this method is that
actual behaviour is not assessed, but instead only the students' ideas about their
leaming behaviour. Although this kind of ineasurement is common practice in
educational research, it is important to acknowledge its limitations.

2.1.2 The Inventory of Learning Sryles
The present study links up with previous work by Vermunt (1992, 1996, 1998). He
developed the Inventory of Leaming Styles (ILS) for Dutch students in higher
education, based on interviews about their experiences of learning. The ILS includes
four different domains of learning, viz., cognitive processing strategies, metacognitive
regulation strategies, learning orientations, and mental models of learning.

The first two domains (cognitive processing and metacognitive regulation
strategies) are both labelled "learning strategies". Cognitive processing strategies
constitute pattems of thinking activities that students use to process leaming content
(such as relating, structuring and memorizing). Metacognitive regulation strategies
concern the co-ordination and control over cognitive processing strategies.

Mental models of learning refer to the conceptions and views that students have
about leaming and teaching, such as the nature of learning, the student's role in
learning, or the teacher's role in learning. Finally, the domain of learning orientations
refers to the students' motivations, concerning personal goals, attitudes and doubts
about their studies. Factor analyses showed that the four domains of leaming were
intertwined in the context ofacademic learning. Patterns of learning strategies seemed
to be systematically linked to mental models of learning and learning orientations.
These combinations are called learning styles.

Four factors, or styles, were distinguished (Vermunt, 1998) and described
briefly with respect to just the leaming strategies domain. The first factor - meaning-
directed learning style - encompassed self-regulation, relating and structuring, critical
processing and concretizing strategies. The second reproduction-directed factor
consisted ofexternal regulation, memorizing and analyzing. The third factor -
undirected learning style - included only lack of regulation, within the learning
strategies domain. The fourth factor - application-directed learning style - did not have
high loadings on strategies, but mainly consisted of a learning orientation and a mental
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model of learning. Although the first two factors could give the impression of being
opposites, empirically they are not. The four factors represent independent dimensions.

The ILS was primarily designed to measure students' habitual learning
processes by asking students to report about their usual way of learning. It seems that
the underlying assumption of the ILS, and comparable instruments, is that of
consistency in leaming strategies across situations. Different studies, however, have
challenged this assumption and have emphasized the variability of learning strategies
and sensitivity to context instead.

2.1.3 Studies into the context specificity of strategy use
Studies into context specificity of strategy use can be distinguished by the level of
context detail they consider, or, in other words, the scope of their perspective on the
learning context. Three levels of context detail distinguish the studies discussed below,
that is, academic deparhnents, specific learning tasks, and university courses.

Ramsden and Entwistle (1981) studied differences between academic
departments in students' approaches to studying. Existing groups of students in
different departments completed questionnaires on their approach to learning, and also
reported on their perceptions of the teaching context. Differences between academic
departments were confirmed. Links between perceptions ofcontext and approaches
also showed that perceived 'good teaching' and 'freedom in learning' were associated
with higher average scores on reported meaning orientation.

A study by Lonka and Lindblom-Yl~nne (1996) also pointed to disciplinary
differences between students ofpsychology and medicine. The latter group showed
more externally regulated and reproduction-directed learning. Furthermore, they
scored higher on an active professional orientation-factor (indicating that they were
not very competitive and more interested in professional development than academic,
theoretical questions).

Both studies show between-student findings. Such findings, however, only
indirectly show that students tend to adapt their learning approaches to differences in
the learning environment. A within-subjects design (comparing the same students in
different learning contexts) could demonstrate this more directly (see Eley, 1992).

Learning tasks constitute a more specific level of context detail than academic
disciplines. Several studies investigated differences in leaming strategies between
different learning tasks. Entwistle and Ramsden (1983) interviewed students to find
out if they reported different learning approaches conceming several academic tasks
with which they had recently been confronted. Results indicated that the same students
took different approaches under different circumstances, at least to some extent.
Hadwin et al. (1997) also reported substantial variations in learning strategies on the
level of learning tasks. In their study, the same students reported their studying
behaviours by means of a questionnaire with respect to three different tasks: reading
for learning, completing an essay and studying for an exam. Significant context effects
were found.
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It must be pointed out that studies considering context at the level of learning
tasks can be expected to show variability more strongly (see also Entwistle 8t Marton,
1984). At a detailed contextual level, variations in learning processes may become
visible more easily, whereas at a more general level ofcontext, consistency in reported
strategies may be more prominent.

Eley (1992) examined variability in leaming strategies at an intermediate level
of context detail. Eley asked students to report on their learning approaches with
respect to two different courses taken concurrently, as well as on the perceived
learning environment. In different courses, individual students reported different
approaches. Surface approaches were reported more often when a course was
perceived to put high performance demands on students in examinations.

The adaptation of learning strategies toward specifics of the learning context
was not the main focus ofmany researchers who developed leaming inventories (e.g.,
Geisler-Brenstein, Schmeck 8c Hetherington, 1996; Tait 8c Entwistle, 1996; Vermunt,
1996, 1998). However, the assumption of personal consistency in learning that seems
to underlie such inventories requires attention. Boekaerts (1996) states that 'we know
next to nothing about the consistency ofstyles' (p. 388). She calls for research to
demonstrate how consistent different styles are across situations and across time. The
present study contributes to clarifying this issue.

2.1.4 Research questions
The ILS, as mentioned, measures different components of learning. An explanatory
model underlies this instrument, in which it is assumed that leaming orientations and
mental models of learning are the more stable parts of learning, which influence the
adoption of certain learning strategies. This model was confirmed by Vermunt (1998).
The stability of learning strategies, however, is still uncertain (compare the former
section). It is not known to what extent they are stable across situations, or show
variability in different learning contexts. The present study investigates these
alternatives.

Possible variations of strategies across contexts could be explained in terms of
the specifics of the learning context. Different kinds ofassessment, the nature of the
learning content, or the nature of instruction, are hypothesized to elicit specific
learning strategies and inhibit others. Differences between courses on such context-
variables are explored. In the present study, information about the learning
environment was obtained by interviewing lecturers about instructional and
assessment methods and by inspecting the study materials.

The present paper also examines if learning strategies differ among each other
as to the degree of stability they show across differing contexts. Such conceivable
differences could be explained by assuming different developmental patterns. A
memorizing strategy for example, probably develops from the beginning of a school-
career. Therefore, this strategy may have become crystallized (see Schmeck, 1988) and
relatively stable by the time students enter higher education. On the other hand, it
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could be hypothesized that a more advanced strategy, such as the critical processing of
subject matter, develops later in a school-career and therefore might not have
crystallized yet.

Most previous studies have investigated either variation (e.g., Eley, 1992;
Hadwin et al., 1997), or consistency in learning processes. In the present paper,
however, a different position was taken by looking at variability and consistency of
reported strategies at the same time.

A within-subjects design was chosen to examine the students' adaptation of
learning strategies toward the learning environment in a direct fashion. Furthennore, it
was decided to focus on different university courses as forming the different learning
contexts. T~is seemed to be an intermediate level ofcontext detail, so that consistency
and variability might both become visible.

In sum, the research questions of the present studies are fourfold:
1. Do reported learning strategies by the same group ofstudents vary as a function of

the context provided by four different university courses?
2. To what extent do individual students demonstrate consistency in reported learning

strategies across these same courses?
3. Can specifics of the learning context be detected that explain variations in reported

learning strategies?
4. Do learning strategies differ from each other in the degree of variability and can

this be explained by developmental and contextual arguments?

2.2 Method

2.2.1 Design
The present study concerns first-year students in each of two successive years (Study 1
and Study 2) of the Law department ofTilburg University, enrolled in courses in the
second semester. The second semester of the first year at the Law department
contained four main courses that were looked at: Private Law, Criminal Law, Intro-
duction to Law, and Administrative Law. The contents of these courses were the same
for both first-year groups. A reform of the courses (including more frequent
opportunities for testing) took place between the two first-year groups, but this is not
the focus of the present paper. Analyses ofvariance indicated no significant
differences in reported learning strategies between the groups. Since the second study,
therefore, is comparable to the first, this made it possible to test the generalizability of
the results.
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2.2.2 Participants
Participants of Study 1 were 85 students (560~o women and 440~o men) with an average
age of 19.7 years. Study 2 consisted of63 students (560~o women and 440~o men) with
an average age of 20.1 years.

2.2.3 Materials
Leaming strategies were measured by means of an adapted version of the Inventory of
Leaming Styles. The ILS includes four domains of learning, two ofwhich were
considered relevant: cognitive processing and metacognitive regulation (both defined
as learning strategies). The selected part of the instrument consisted of 50 items, all of
which described learning activities. The items are scored on five-point Likert scales,
with scores ranging from (1) `I never or hardly ever did this' to (5) `I (almost) always
did this.'

Normally, the ILS asks students to report about their usual way of learning. For
the present purpose, the ILS was worded in such a way that it more directly addressed
the learning processes actually adopted in a specific context (e.g., `I used what I
learned in this course...' instead of `I use what I learn in the courses...'). The
instructions to the respondents were also changed. Now, students were asked to report
about learning activities they had employed in a specific university course.
Comparable adaptations of leaming process questionnaires were made by Thomas and
Bain (1984) and Eley (1992) (see also Biggs, 1993).

Eight subscales can be constructed from the 50 items (based on factor analyses;
Vermunt, 1998). Five subscales represent cognitive processing strategies and three
subscales refer to metacognitive regulation strategies. Table 1 presents the different
subscales and their meaning. Cronbach alpha reliability coefficients for these subscales
were between .74 and .91.To gain more insight in possible differences in learning
processes across differing contexts, additional variables were measured. This involved
the problems students encountered while studying for a particular course.

The Inventory of Problems while Studying (IPWS) was developed in a broader
research project. The IPWS originally contained 25 items describing certain problems
students may encounter while studying. The items were based on a classification of 24
categories of instructional learning activities (Vermunt, 1992). These activities were
divided into three broad domains, namely processing activities, regulation activities
and affective activities. All activities were worded negatively as a problem for the
student (e.g., `I found it hard to see the differences between all those new concepts').

Scores were assigned on Likert scales ranging from (1) `this seldom or never
happened to me' to (5) `this happened to me almost all the time.' Factorial and
reliability analyses (on a group of748 students of various faculties) reduced the
amount of items to 19, composing four subscales: time management, exam
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Table 1: ILS-subscales - Learning strategies; IPWS-subscales - Problems while studying

Scale; Nb. of items;
Cronbach alpha

Description Item example

ILS-subscales

Relating and
Structuring
N-6; alpha ~ .86a

Critical
Processing
N-4; alpha ~ .77

Inferring relations within the
subject matter as well as
relations with other knowledge,
and structuring parts of
knowledge into a whole.

Being critical to the opinion of
the author, comparing one's
vision to that of teachers,
etcetera.

I tried to discover the
similarities and differences
between the theories that
were dealt with in the
course.

I drew my own conclusions
on the basis of the data that
were presented in the
course.

Memorizing
N-S; alpha ~ .87

Analyzing
N-S; alpha ~ .74

Concrete Processing
N-S; alpha ~ .80

Self-Regulation
N-10; alpha ~ .83

Extemal
Regulation
N-10; alpha ~ .82

Lack ofRegulation
N-S; alpha ~ .80

Rote learning and leaming by
heart of facts, definitions,
etcetera.

Step-by-step processing of
subject matter and paying
much attention to details.

Seeking examples, trying to
personalize and relate to one's
own experience, and to use
knowledge outside the study
context.

Controlling the learning pro-
cess yourself, by orientation,
planning, monitoring, evalu-
ation, etcetera.

Depending on an external
source for the regulation of the
learning process, e.g., taking
learning goals or directions and
questions of teachers to heart.

Noticing one's difftculties with
regulation of the learning
process.

I memorized lists ofcharac-
teristics ofa certain
phenomenon.

I analyzed the separate
components of a theory step
by step.

I tried to interpret events in
everyday reality with the
help of the knowledge I had
acquired in the course.

When I started reading a
new chapter or article, I first
thought about the best way
to study it.

I studied according to the
instructions given in the
study materials or provided
by the teacher.

I realized that the objectives
of the course were too
general for me to offer any
support.
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Table 1 ( continued)

Time Management
N-6; alpha - .87b

Exam Preparation
N-S; alpha - .84

Definitions and
Concepts
N-S; alpha - .69

Difficulty
Experienced
N-3; alpha - .67

IPWS-subscales

Not being able to study regularly,
postpone studying, short of time.

Not knowing what to expect from
the exam, or if one masters the
subject matter.

Difficulty with remembering and
understanding new definitions,
concepts and theories.

Being disappointed with results,
difficulty of subject matter
experienced.

I postponed studying for
this course all the time.

I had no idea what kind of
questions to expect in the
exam.

I found it hard to see the
differences between all
those new concepts.

I did not expect this sub-
ject matter to be this diffi-
cult.

Nb. - Number.
a Cronbach alpha reliabilities were calculated for course-specific ILS's. Four alpha's were
computed for every subscale (Introduction to Law, N-210; Criminal Law, N-216; Private
Law, N-222; Administrative Law, N-216). Only the lowest alpha out of four is reported in
the upper part of the Table.
b Alpha's regarding IPWS-subscales were determined within a group of 748 students from
various faculties.

preparation, definitions and concepts, and difficulty experienced. The lower part of
Table ] contains these subscales and their meanings. Cronbach alpha reliability coeffi-
cients for these subscales were between .67 and .87.

Infonnation was gathered about course characteristics, by interviewing the
lecturers about instructional and assessment methods and by inspecting the study
materials. The same lecturers taught the courses in the first and second group.

2.2.4 Procedure

Course-specific questionnaires were sent to all students in the defined groups that had
registered for the course exam. Each questionnaire asked students to report on their
learning strategies and whether they encountered problems within that course. The
questionnaires were sent in one mailing at the end of the second semester, attuned to
the exam dates. A covering letter, as well as a reply-paid envelope, were sent along
with the questionnaires. The procedure was similar for Study 1 and Study 2. Students
who filled out the questionnaires took part in a prize draw, in which book tokens could
be won.
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For the benefit of the within-subjects design, only the responses from participants who
completed all four questionnaires on the courses mentioned were analyzed. In relation
to the first-year groups composed at the beginning of the academic year, the
percentage ofparticipants in the analyses was 290~o for Study 1 and 220~o for Study 2.
However, 280~0 (Study 1) and 340~0 (Study 2) respectively of the students failed to pass
the exams in the propaedeutic year (these are common drop-out rates in the first year
ofa university study in the Netherlands). In relation to the group of remaining
students, analyses were performed on 400~0 (Study 1) and 330~0 (Study 2) of the first-
year groups. The response rate per course-specific questionnaire varied between 390~0
and 410~o in Study 1, and between 420~o and 430~o in Study 2.

2.2.5 Data analyses
An analysis of variance for repeated measures, and post-hoc individual comparisons of
means, was used to test differences in reported learning strategies and encountered
problems among the four courses. Pearson conelation coefficients were calculated
between learning strategies for all possible pairs of courses, in order to investigate
consistency in reported learning strategies. Furthermore, conrelations were calculated
between the subscales of the IPWS and the ILS learning strategies within all courses.

2.3 Results

2.3.1 Different courses as different contexts

Results of the interviews with lecturers about instructional and assessment methods
and of the inspection of the study materials are reported below. Private Law and
Criminal Law seemed to differ from the Introduction to Law and Administrative Law
courses in several respects. The learning content of the first two courses seemed more
vivid and related to concrete issues and everyday experience. The learning content of
the Introduction to Law and Administrative Law courses, on the other hand, seemed
comparatively more general and abstract (containing, e.g., parts of the works of
theorists of Law and state; and govemment agencies and their instruments).

The use of a lot of stated cases in both instruction and assessment within the
courses ofPrivate Law and Criminal Law also seemed to make these courses more
vivid and application-directed. The Private Law course in particular was marked by
the clear organisation that lecturers provided with respect to the subject matter. The
inclusion of didactic resources in the study materials, such as indications for task
approaches, introductions, questions and assignments, was more pronounced in the
Criminal Law and Private Law courses.
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Table 2: Analysis ofvariance for learning strategies ( repeated-measures design)

Mean (sd7 Fe (d~

ILS-subscales Private Introduction Criminal Adminstra-
law to law law tive law

Study 1 (N- 85)

Relating 8c structuring 3.42 3.03 3.20 3.15 10.14"'
(.76) (.88) (.71) (.75) (3,252)

Critical processing 2.37 2.28 2.40 2.29 1.36
(.83) (.77) (.84) (.81) (3,252)

Memorizing 2.98 2.88 2.93 2.95 .83
(.91) (.90) (.92) (.89) (3,252)

Analyzing 3.00 2.39 2.73 2.74 25.90'~`~`
(.73) (.75) (.72) (.77) (3,252)

Concrete processing 3.05 2.19 2.97 2.59 38.89"'
(.91) (.77) (.78) (.87) (3,252)

Self-regulation 2.21 2.01 2.16 2.05 7.18"'
(.69) (.68) (.67) (.70) (3,252)

Extemal regulation 3.53 2.96 3.28 3.34 30.21"'
(.71) (.74) (.75) (.78) (3,252)

Lackofregulation 1.90 2.73 1.82 2.15 43.04"}
(.83) (1.08) (.67) (.87) (3,252)

Study 2 (N- 63)

Relating 8c structuring 3.20 3.14 3.19 2.98 3.42'
(.76) (.88) (.71) (.87) (3,186)

Critical processing 2.49 2.53 2.46 2.18 9.04"'
(.80) (.89) (.68) (.79) (3,186)

Memorizing 3.04 3.00 2.98 3.03 .28
(1.02) (.92) (.96) (.97) (3,186)

Analyzing 2.86 2.63 2.70 2.66 6.21"
(.81) (.76) (.80) (.83) (3,186)

Concrete processing 3.00 2.28 2.96 2.57 29.01 "~`
(.77) (.79) (.73) (.76) (3,186)

Self-regulation 2.35 2.10 2.21 2.04 14.79"'
(.68) (.65) (.64) (.64) (3,186)

Extemal regulation 3.32 3.06 3.27 3.13 7.05"
(.71) (.71) (.67) (.74) (3, I 86)

Lack of regulation 1.80 2.40 1.98 2.40 17.30~"~
(.53) (.75) (.72) (.83) (3,186)

~p~.05. "p~.01. ~"'p~.001.
'The Greenhouse-Geisser e mixed-model approach was used (Maxwell á Delaney, 1990).
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2.3.2 Differences in reported leaming strategies among courses
The results of the ANOVAs for repeated measures concerning learning strategies are
presented in Table 2. In Study 1, mean scores differed significantly (at the alpha level
of .OS) between the courses, except for critical processing and memorizing. In Study 2,
all means differed significantly, except for a memorizing strategy.

Post-hoc comparisons of ineans (user-defined contrasts) were tested to explore
in which courses learning strategies differed. The results of the comparison tests are
discussed below (means are presented in Table 2). A relating and structuring strategy
was reported more frequently within the context ofPrivate Law and Criminal Law
courses (Study 1: F(1, 84) - 18.81,p ~.001). The same applies for Study 2, with the
addition of the Introduction to Law course in which this strategy was also reported
more often (F(1, 62) - 5.74, p-.020).

The use of critical processing did not vary among courses in Study 1, but it did
vary in Study 2. Here the Administrative Law course differed from the rest in the sense
that less critical processing was reported (F(1, 62) - 23.63, p ~.001). A memorizing
strategy was reported with equal frequencies in all courses in both studies. It was the
only learning strategy for which such consistency was found.

The use ofan analyzing strategy was reported more often within the Private
Law course, compared to the other three courses, in both studies (F(1, 84) - 18.10,
p ~ .001; respective F(1, 62) - 21.29, p ~.001). In Study 1, the comparison of this
strategy between the Private Law and Criminal Law courses on the one hand, and both
other courses on the other, also showed a significant difference (F(1, 84) - 40.35,
p ~ .001).

Very large F-values were found with regard to a concrete processing strategy,
in both Study 1 and Study 2. Within the context of the Private Law and Criminal Law
courses, substantially higher frequencies were reported (F(1, 84) - 74.08,p ~.001 in
Study 1; F(1, 62) - 51.45,p ~.001 in Study 2). Use ofself-regulation differed
significantly between the same division of courses. In both studies, self-regulation was
reported more often within the context of Private Law and Criminal Law courses
(F( I, 84) - 16.20, p ~ .001 in Study 1; F(1, 62) - 12.37, p- .001 in Study 2). The
same pattern was again demonstrated in both studies with regard to an extemally
regulated strategy. Within the Private Law and Criminal Law courses, this strategy
was reported more frequently (F(1, 84) - 35.87, p ~.001 in Study 1; F(1, 62) - 12.45,
p - .001 in Study 2).

Lack of regulation was reported less frequently in the Private Law and Criminal
Law courses compared to the other courses in both studies (F(1, 84) - 86.19, p ~.001;
F(1, 62) - 56.06,p ~.001, consecutively). This is the opposite pattern to the one found
for both other metacognitive regulation strategies.

In all, a clear pattern emerged from the results. It reflected a division between
the courses ofPrivate Law and Criminal Law versus those of Introduction to Law and
Administrative Law. In the first courses more frequent use ofconcrete processing,

34



Table 3: Intercorrelations between learning strategies

Study 1 (N- 85)

Course RELA CRIT MEMO ANAL

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

1. PRI -- .52 .72 .72 -- . 53 .87 . 78 -- .71 .79 . 83 -- .42 .66 .69
2.INT -- .62 . 58 -- .59 . 51 -- .71 .75 -- .67 .55
3. CRI -- .79 -- . 82 -- .86 -- .74
4. ADM -- -- -- --

CONC SELF EXTE LACK

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

1. PRI -- .25 .74 .63 -- .65 .84 .82 -- .56 .81 .77 -- .53 .73 .66
2.INT -- .39 .41 -- .74 .77 -- .70 .64 -- .53 .49
3. CRI -- .60 -- .82 -- .87 -- .70
4. ADM -- -- -- --

tu y -

Course RELA CRIT MEMO ANAL

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

1. PRI -- .72 .76 .71 -- .76 .74 .78 -- .79 . 88 .82 -- . 86 .87 .83
2.INT -- .59 .81 -- .71 .78 -- . 76 .87 -- .79 .84
3. CRI -- .67 -- . 63 -- .83 -- .82
4. ADM -- -- -- --

CONC SELF EXTE LACK

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

1. PRI -- .41 .72 .66 -- .77 . 88 .79 -- .78 .76 .78 -- . 44 .59 .28
2.INT -- .56 .48 -- .81 .81 - - .65 .86 -- . 30 .43
3. CRI -- .55 -- . 83 -- .63 -- .12
4. ADM -- -- -- --

RELA - Relating and structuring; CRIT - Critical processing; MEMO - Memorizing; ANAL
- Analyzing; CONC - Concrete processing; SELF - Self-regulation; EXTE - Exteraal regu-
lation; LACK - Lack of regulation; PRI - Private Law; INT - Introduction to Law; CRI -
Criminal Law; ADM - Administrative law.
Correlations below .26 in Study 1 and .31 in Study 2 are statistically insigni5cant at the alpha
level of .01.
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relating and structuring, analyzing, self-regulated and externally regulated strategies
was reported, and less lack of regulation.

2.3.3 Differences in the degree of variability among individual leaming
strategies

Table 2 also reveals differences among individual learning strategies in their degree of
variability. F-values and differences between means can be seen as measures of effect
size. These measures showed a low degree of variability with regard to a memorizing
strategy, and a high degree ofvariability with regard to a concrete processing strategy
and lack of regulation.

2.3.4 Associations between reported learning strategies in different
courses

Results concerning the Pearson correlation coefficients are presented in Table 3.
Intercorrelations between all pairs of course units for learning strategies varied
between .12 and .87. Except in five cases (of which three concemed lack of regula-
tion), all correlation coefficients were significant with an alpha level of .001.
About SSo~o of all correlation coefficients indicated a rather high consistency across
courses, with SOo~o of the variance accounted for. The results of Table 3 compare to the
results of the former sections. Concrete processing and lack of regulation, which
showed the highest degree of variability, showed the lowest consistency in Table 3.
The median value of all correlation coefficients (across courses in Study 1 and
Study 2) for concrete processing was .56. The median value of correlation coefficients
for lack of regulation was .51. In contrast, a memorizing strategy showed no
significant results in Table 2, whereas it showed the highest correlation coefficients in
Table 3. The median value of correlation coefficients for memorizing was .81.

2.3.5 Differences in encountered problems among courses

Table 4 present the results of the analysis of variance for repeated measures
concerning encountered problems. F-values showed that means ofall subscales
differed significantly ( at the . OS alpha level) among courses in both studies.
Post-hoc comparisons of ineans (user-defined contrasts) were tested to explore
whether encountered problems differed between courses. Higher frequencies of
problems were reported within the Introduction to Law and Administrative Law
courses ( as opposed to the Criminal Law and Private Law courses), with regard to time
management, exam preparation, and definitions and new concepts ( in both Study 1 and
Study 2, with F-values between 15.88 and 110.12, and p ~.001 in all cases). In
addition, only in Study 1 were the frequencies of reported problems ( all subscales)
within the Introduction course significantly higher compared to the other courses (F-
values between 16.33 and 54.53, p ~ .001 in all cases).
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Table 4: Analysis of variance for problems while studying (repeated-measures design)

Mean (sd) F' (d~

IPWS-subscales Private Intro- Criminal Adminstra-
Law duction Law tive Law

Study 1 (N-85)

Tune-management 1.83 2.64 1.92 2.22 30.62"`
(.85) (1.15) (.88) (1.01) (3,252)

Exam prepazation 1.76 2.90 1.72 2.13 66.95"`
(.73) (1.10) (.63) (.84) (3,252)

Definitions 8c concepts 1.80 2.40 1.65 2.01 46.35"'
(.63) (.85) (.56) (.67) (3,252)

Difficulty experienced 1.78 2.61 1.50 2.13 40.39"`
(.97) (1.07) (.69) (1.02) (3,252)

Study 2 (N - 62)

Time-management 1.89 2.37 2.13 2.46 13.59"`
(.73) (.94) (.73) (1.08) (3,183)

Exam preparation 1.77 2.45 1.95 2.29 16.01"`
(.49) (.98) (. 68) (.89) (3,183)

Definitions 8c concepts 1.73 2.10 1.74 2.04 9.94"`
(.51) (.76) (.59) (.75) (3,183)

DifTiculty experienced 2.01 2.44 2.33 2.19 3.03'
(.89) (t.07) (.97) (1.09) (3,183)

'p ~ .05. ~`~`p ~ .01. "~`~`p ~ .001.
'The Greenhouse-Geisser E mixed-model approach was used ( Maxwell 8c Delaney, 1990).

Problems with respect to the difficulty experienced were reported more often in the
Introduction and Administrative Law courses in Study 1(F(1, 79) - 72.82,p ~.001).
In Study 2, experienced difficulty was reported less often in the Private Law course, as
compared to the other three courses (F(1,60) - 5.11, p-.03).
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2.3.6 Associations between encountered problems and leaming strategies
Results of the Pearson correlations between problems and strategies in all courses are
presented below. The most striking result was that all correlations (except one)
between lack of regulation and the four problem-subscales were significant (at the .OS
alpha level). All coefficients were positive in all courses in both studies, with an
average of .48 concerning time management problems (excluding one non-significant
coefficient); .73 conceming exam preparation problems; .73 concerning problems with
definitions and new concepts; and .64 concerning the difficulty experienced.

Of the correlations between problems and the other leaming strategies (all
except lack of regulation) only 180~0 of the coefficients were significant (at the .OS
alpha level) and negative in almost all cases. The significant results mainly concerned
negative correlations between time management problems and three learning
strategies: memorizing; analyzing and externally regulated strategies (varying between
-.26 and -.55).

2.4 Discussion

This paper addressed questions concerning the variability and consistency of reported
learning strategies. The main question dealt with the issue ofwhether students'
reported learning strategies varied as a function of the context ofuniversity courses.
By taking a different angle, consistencies in reported learning strategies across these
univetsity courses were further examined.

The first question yielded an affirmative answer. Reported learning strategies
differed among university courses within the same group ofstudents. Therefore, it
seems that learning strategies are susceptible to changes in the leaming context, which
confirms the findings of researchers such as Hadwin et al. (1997) and Eley (1992) who
stressed context dependency in the use of learning strategies. As differences turned out
to be rather large, and similar results were found in an analogous study, this conclusion
was strengthened.

The second question was also answered at~irmatively. Rather high correlations
between reported learning strategies among courses were found. Similar results were
also found in an analogous study. These results indicate the existence of individual
consistency in the learning strategies that students use, in the sense of a general or
habitual way of learning, or a leaming style. This result confirms the findings of
researchers who assume a consistent component in leaming processes, such as
Schmeck (1983), Vermunt (1998), and Biggs (1987).

However, these latter results must be interpreted with some caution. To ascribe
consistency in reported strategies exclusively to an individual, habitual way of learning
would be too hasty. Two other possibilities must be taken into consideration. First,
although the four courses provided different contexts, similarities between them
probably also exist. All courses are part of the first year of the study of Law, for
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example. Common aspects between the courses could therefore also justify a part of
the consistency in reported strategies. Furthermore, students filled out four similar
questionnaires in a short period of time. Completing one such questionnaire could
evoke some thinking about learning which in tum could influence the answers of the
other questionnaires. Although a clarification in terms of a habitual way of learning
seems plausible and acceptable, both restrictions make this interpretation less certain.

It seems that the question ofvariability and consistency of learning strategies
does not yield and 'either-or' answer. The paradoxical results displaying both
variability and consistency may be puzzling at first. They can, however, be explained
if the context affected all (or at least most) students, but did not affect the rank order of
students on the different learning strategies. Thomas and Bain (1984) reported such
findings in their study toward effects ofassessments.

The present study addressed the issue ofconsistency and variability of reported
learning strategies at the level of the total group of students. Future research could take
into account the possibility of differences between subgroups. Some students might be
quite fixed in the use of learning strategies, whereas others might be quite flexible or
versatile strategy users (compare, e.g., Pask, 1988).

2.4.1 Explaining the variations among courses
The third research question asked which specifics of the learning context might
explain variations in reported strategies. The between-course variations showed a
pattern in which two courses appeared to evoke more frequent use of almost all
processing and regulation strategies, and to reduce the lack of regulation and the
number ofencountered problems. In contrast, in both other courses, there was
relatively less processing of subject matter and regulation of the learning process,
combined with higher levels of lack of regulation and encountered problems.

As described in the results section, the courses displaying the more positive
picture, were characterized by more vivid and concrete learning content, and the use of
stated cases in both instruction and assessment. These differences could explain the
more frequently reported concrete processing strategy, which may have been elicited
by the characteristics mentioned. It could also be hypothesized that students got more
involved in the courses of Private Law and Criminal Law, which may contribute to an
explanation of higher frequencies ofalmost all learning strategies.

The more frequently reported externally regulated strategies in the same courses
could be explained by the more pronounced inclusion ofdidactic resources in the
study materials, as well as by the clear organisation that lecturers provided with
respect to the subject matter. There just seemed to be more external resources present
that could be used to regulate the learning process.

In the present study, the strategies belonging to the meaning-directed and
reproduction-directed factors of the ILS (see introduction) showed the same pattern
with respect to variations among courses (with the exception ofa memorizing
strategy). The undirected factor (to which lack of regulation belonged) yielded an
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opposite pattern. T'he fact that the first two (independent) factors vary together can be
explained (as was done in the former paragraphs) by context-variables that seem to
evoke these strategies.

The contrasting pattern ofself-regulation and external regulation versus lack of
regulation, can be understood when the meaning of the scales is looked at in more
detail. Both external regulation and self-regulation scales indicate the presence of
control of the learning process, whereas lack of regulation indicates problems concem-
ing the control of the learning process. This is strengthened by the rather strong links
found between encountered problems and lack of regulation. These variables all
indicate difficulties in the learning process, whereas self-regulation and externally
regulated strategies suggest control over the learning process.

In order to investigate more specifically the variability of learning strategies
predicted by context variables, more research is necessary. For example, intervention
studies in which context variables are manipulated deliberately, could provide a clearer
picture of which context factors influence which learning strategies to what extent.
Measurement of the learning environment as perceived by students (a subjective
description of the context) is also an important factor for further research into this
issue. After all, it is the students' interpretations of the context, that affect the learning
processes.

2.4.2 The degree of variability of individual learning strategies
With respect to the fourth research question, it was found that individual learning
strategies differed in the extent to which they showed variability. This emphasizes the
need for research questions in this field to be more precise. Instead ofasking about the
variability and consistency of leaming strategies in general, it might be better to ask
about variability and stability ofparticular strategies.

In our study, lack of regulation and a concrete processing strategy showed much
larger fluctuations than other leaming strategies. On the other hand, a memorizing
strategy appeared to be the most stable strategy. Similar results were reported by
Vermunt (1998) who found high test-retest reliability for memorizing, and low test-
retest reliability for concrete processing.

Differences in the degree of stability among learning strategies could be
explained in part by assuming different phases in the development of individual
learning strategies. As proposed in the introduction, memorizing probably is an ' old'
strategy, that may become crystallized and relatively stable later on in a school-career.

Concrete processing and lack of regulation showed large variability in our
studies. T'his was also true for the subscales of encountered problems, that proved to be
related to lack of regulation. The conclusion seems to be that these specific variables
are a consequence of the learning environment, much more than ofa person's style or
a habitual way of learning. However, some caution should be adopted here, since it
may have been the case that the specific course-characteristics present in our studies
(such as stated cases) explain the variability of these strategies. Further research with
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respect to variability of individual leaming strategies, involving many more context
variables, and performed at several moments in a school-career, is needed to clarify
this issue.

2.4.3 Practical implications
The finding that students adapt their learning strategies to the specifics of the learning
environment to a certain degree, suggests that they are susceptible to context
determination. This indicates that strategies are possibly also susceptible to
modification by training. An example ofa training-programme that is aimed at
teaching learning strategies in coherence with domain-specific knowledge is process-
oriented instruction (see, e.g., Volet, McGill 8c Pears, 1995; Vermunt, 1994). The
finding of a consistent, personal component in learning strategies at the same time,
suggests that modification by training would take a considerable amount of time and
effort.

Use of stated cases, provision of a clear organisation of subject matter and
diverse didactic resources (such as indications for task approaches, introductions,
questions and assignments) appeared to have positive effects on strategy use in our
studies. These context variables seemed to reduce encountered problems and lack of
regulation, and promote the use ofconcrete processing, relating and structuring,
analyzing, self-regulation and externally regulated strategies. This result could be of
importance with respect to instructional design and teaching practice.
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Chapter 3

A Longitudinal Perspective on Learning Strategies

in Higher Education -

Different Viewpoints Towards Development'

Background. An important purpose of tertiary education is that students
develop more advanced, deep-level leaming. Longitudinal, within-subject
studies to examine intra-individual changes, however, are scarce.
Aims. We aimed at gaining a broad picture of students' development in
academic learning by taking many different perspectives. This involves the
extent to which students report change, factors that contribute to this, the
degree of stability of different aspects of leaming, and changes in their
interrelatedness.
Samples. Participants were 276 full-time students from four different
university departments, (60o~a women and 400~o men).
Methods. This study has a longitudinal within-subjects design. An
inventory that measures learning strategies, leaming orientations and
mental learning models was administered after the first and third semester.
Paired-samples t-tests were used to analyze changes within variables.
Principal component analyses were performed to examine changes in the
interrelatedness of variables.
Results. Results showed that students became more meaning-directed
learners during this period. Personological as well as contextual variables
explained this. The factor structure underlying the variables became more
clear and consolidated in the course of time.
Conclusions. The results concerning intra-individual development are
satisfying. The diffuse factor structure after the first semester is explained
by a period of 'friction' in which students have to adapt to a new leaming
environment. The importance of instructional effort during this period,
which explicitly attends to the development of learning strategies and
conceptions, is stressed.

~ Vennetten, Y., Vermunt, J., 8L Lodewijks, J. (1999). A longitudinal perspective on learning
strategíes in higher education - Different viewpoints towards development. British Journalof
Educational Psychology, 69, 221-242.
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3.1 Introduction

An important purpose of tertiary education is that students develop more advanced,
academic and independent ways of leaming. Advanced students are expected to show,
for example, more deep-level processing, more self-regulated learning and higher
levels of critical thinking in comparison with novices. In this study we examine to
what extent this purpose is realized. Furthermore, we want to know which factors
contribute to the developments referred to. What role dces the leaming context play?
How do related domains such as motivation or learning conceptions play a part? In this
study we will use a longitudinal (within-subjects) design to examine these questions.

A related theoretical issue concerns the stability versus variability of learning
strategies. The question is whether the learning strategies employed are more like a
consistent, individual leaming style, or whether they are flexible and adaptive towards
the specific situation. In a previous article (Vermetten, Lodewijks á Vermunt, 1999)
we specifically addressed this issue. A theoretical background was depicted in which it
appeared that research in the past decades repeatedly demonstrated consistency as well
as variability in learning strategies. In our results evidence for both aspects was found.
For a detailed discussion on the issue we refer to the article mentioned.

3.1.1 Two domains related to leaming behaviour
The adoption of certain learning strategies relates to two domains: the contextual and
personological domain. This is, for example, demonstrated in the tetrahedral
framework for leaming described by Brown, Bransford, Ferrara and Campione (1983),
in which characteristics of the learner (e.g. metacognitive knowledge) and the nature
of materials and criterial tasks interact with learning activities. Ramsden's model of
learning in context (1988) also involves both context (teaching, assessment and
curriculum) and person (e.g., motivation) as influential domains towards the adoption
of learning approaches and strategies. The present study will seek explanations for
changes in reported learning strategies in both domains.

3.1.1.1 The personological domain
Vermunt (1996, 1998) developed a diagnostic instrument for student learning in higher
education. This Inventory of Learning Styles (ILS) comprises four (interrelated)
domains of learning: ( 1) cognitive processing activities, ( 2) metacognitive regulation
activities, ( 3) mental learning models or conceptions of leaming, ( 4) leaming
orientations or motives for learning. The first two domains are referred to as learning
strategies.

Cognitive processing activities are thinking activities students use to process
learning contents, which directly lead to leaming results such as knowledge and skills
(Vermunt, 1998). Examples are relating and structuring, memorizing and concrete
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processing of learning content. Metacognitive regulation activities are aimed at
regulating, respectively controlling, the cognitive processing activities, e.g., orientation
on and planning of one's own leaming process ( self-regulation), or, focusing on
external sources for regulation, such as teachers' instructions. Leaming orientations
cover the domain of student motivation, referring to the whole domain ofpersonal
goals, intentions, attitudes, worries and doubts ( Vermunt, 1996). Examples are
`certificate orientation', in which students are aimed at passing exams and getting high
grades, and being `personally interested', in which students are interested in the
subject matter and want to enrich themselves.

Mental learning models encompass a coherent whole ofconceptions about
learning processes, including conceptions of learning activities, learning objectives
and learning tasks, and regulation conceptions: views on the task division between
oneself and others in the learning process (Vermunt, 1996). This concept overlaps two
other concepts, viz. conceptions of learning (e.g., Marton, Dall'Alba 8L Beaty, 1993)
and epistemological beliefs: theories about the nature of knowledge and knowing (e.g.
Schommer, 1994). The term `mental learning model', however, was chosen
deliberately because of its broader scope, including not only one's theories about
knowing and learning, but also beliefs about one's responsibilities or tasks in the
learning process.

An example of a mental learning model is `construction ofknowledge', in
which a student views learning as constructing one's own knowledge, e.g. by making
up own questions and examples, by looking for relationships oneself, and by
consulting other books (see appendix for an explanation of all ILS subscales). Another
example is labelled `intake ofknowledge', in which learning is mainly viewed as the
reproduction of facts, and a preference exists for clear and exact instructions.

Vermunt (1998) proposed a model underlying the ILS, in which students'
mental models of learning and learning orientations influence the way they process
subject matter and regulate their learning processes. He therefore conceptualized
mental learning models and learning orientations as more stable, individual variables,
and learning strategies as more dynamic, changing aspects of learning. The present
study used the mental learning models and learning orientations as constructs
representing the personological domain.

3.1.1.2 The contextual domain

Christopoulos, Rohwer and Thomas (1987) found that between secondary education
and the college level the learning environment increasingly calls upon students to
integrate information. They found that the support and compensation by means of the
leaming environment also changed with the progression in grade level. Teaching
seemed to become more supportive with respect to integrative, meaning-directed
learning strategies. They also showed that a changing learning environment evoked
parallel changes in the students' learning behaviour pattems.
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Trigwell, Prosser and Lyons (1997) showed relations between teachers' approaches to
teaching and student learning. Students who adopted significantly deeper approaches
to learning than their colleagues were more often taught by teachers who adopted
approaches to teaching that were more oriented towards students and to changing their
conceptions. Teachers who described their approach as having a focus on transmitting
knowledge more often had students who reported surface approaches to learning.

These are only some examples of many studies that have indicated the
importance of the leaming environment in the adoption of learning strategies (see, e.g.,
Eley, 1992; Hadwin, Winne, Stockley, Nesbit 8c Woszczyna, 1997; Ramsden 8c
Entwistle, 1981; Trigwell 8c Prosser, 1991; VanderStoep, Pintrich 8c Fagerlin, 1996).
The present study will include the role of the learning environment by measuring
perceived instructional activities.

3.1.2 Theories of development in academic learning

3.1.2.1 Epistemological development
One of the most influential studies on college students' development is Peny's (1970)
study on epistemological development. The work of Perry resulted in a developmental
scheme of intellectual and ethical development. The scheme consists ofnine positions,
or levels, that can be clustered into four stages: (1) dualism, represented by an
absolutist, right-and-wrong view of knowledge, (2) multiplicity, which encompasses a
beginning recognition of diversity and uncertainty, (3) relativism, a view ofcontextual
relativism, in which the self is perceived as an active maker of ineaning, (4)
commitment within relativism, which contains a focus on responsibility, engagement
and making commitments to values, careers and personal identity (Hofer 8c Pintrich,
1997; Perry, 1970). The ILS subscale `intake ofknowledge' shows resemblance with
the stage ofdualism, whereas the subscale `construction ofknowledge' seems to
correspond to the stages ofmultiplicity, relativism and commitment within relativism.
Changes between the stages can be induced by a`cognitive disequilibrium', which
may be caused by a student's new experiences through interaction with the (changing)
learning environment.

A recent cross-sectional study by Lonka and Lindblom-Ylánne (1996)
supported Perry's study. They showed that, as compared to freshmen, advanced
students in Psychology and Medicine adopted to a larger extent a constructive
epistemology, which was a factor negatively associated with a dualistic epistemology.
The same study also confirmed the proposed relation between the subscales `dualism'
and `intake of knowledge'.

Peny, in his later work, speculated on linkages between epistemological beliefs
and student leaming (Hofer 8c Pintrich, 1997). Such connections are confirmed by
studies of, for example, Vermunt (i998), and Lonka and Lindblom-Ylanne (1996). We
think that mental learning models are important factors in the adoption ofcertain
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learning strategies, and therefore, that developments in this domain are possible
explanatory factors for developments in academic learning.

3.1.2.2 Model of Domain Leaming

Alexander, Jetton and Kulikowich (1995) described a developmental model that also
predicts certain stages in academic learning: a Model of Domain Learning (MDL).
They defined this model as a`stage framework that acknowledges the continuous
interplay of cognitive and affective factors' (p. 559). The role of the non-cognitive
factors is an important feature of the model.

The MDL discerns three stages characteristic of development in learning in a
field of study. Students progress from a stage ofacclimation, or naive learning, to a
stage of competence and then, potentially, to a stage of expertise or proficiency. The
stage of expertise, however, is reached only by relatively few students (which also
applies to Perry's stage ofcommitment within relativism). The model hypothesizes
that students will show low deep-seated individual interest, and have little (fragmented
and incohesive) domain knowledge in the acclimation stage, at the beginning of
learning about a new domain. On the other hand, these students will depend highly on
their strategy use, which can compensate for their lack ofdomain knowledge. In the
students' movement toward competence it is expected that interest as well as the level
of (organized) knowledge will grow and reinforce one another. As a result of more
coherent knowledge and stronger motivation, strategy use is expected to become more
effortful and effective.

The MDL is a multidimensional model in the sense that changes are not only
predicted within each variable, but also with respect to their interrelatedness. For
example, the relation between interest and knowledge is expected to become stronger.
Alexander, Murphy, Woods, Duhon and Parker (1997) examined the validity of the
model in a study on changes in learning during one academic course. As they
expected, students' domain knowledge and their interest in the domain increased. An
unexpected result concerned a qualitative change in strategy use. By the conclusion of
the semester, students had improved the quality of their strategic behaviour by using
deep-level processing strategies more often. Students also judged these strategies to be
more helpful and important after one semester than in the beginning. Furthermore, the
magnitude of the relationships between the observed variables and an underlying
factor `strategy use' increased. This factor seemed to become a more consolidated
construct in the course of time.

3.1.2.3 A development theory derived from studies with the ILS
Another theory of development in academic learning can be derived from different
studies with the ILS in several educational contexts. T'he four domains of the ILS each
comprise several subscales whose interrelatedness can be studied by means of factor
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analyses. Each factor, then, exists of a certain combination of related learning
strategies, mental learning models and leaming orientations.

Vermunt (1998) administered the ILS in tertiary education. He found four
underlying factors, combining elements from the four domains of learning described
before, which he called learning styles. These factors were labelled as an undirected,
reproduction-directed, meaning-directed and application-directed learning style. Much
similarity exists with other constructs concerning learning approaches. A meaning-
directed style, for example, corresponds to Entwistle's (1988) meaning orientation,
whereas a reproduction-directed style resembles Entwistle's reproducing orientation.
An undirected style comes close to an apathetic approach as described by Tait and
Entwistle (1996). Geisler-Brenstein, Schmeck, and Hetherington (1996) distinguished
an elaborative processing style, which can be concerned as an element ofan
application directed style (for a detailed description of ILS styles and subscales we
refer to Vermunt, 1998).

Klatter (1996) used a slightly adapted ILS with first-year students of secondary
educatíon. Factor analyses on the scales revealed a very diffuse pattem. She concluded
that the interrelatedness between mental learning models, learning orientations,
cognitive processing and metacognitive regulation was weaker than regarding students
in tertiary education. Roosendaal and Vermunt (1996), who applied the ILS to students
in the upper phase of secondary education, found a clear factor structure resembling
the structure found in tertiary education. They stated that the interplay between the ILS
domains was stronger than in Klatter's study, but not as strong as in tertiary education.

Based on these studies we can formulate a development hypothesis, meaning
that, with the students' progress in education, the factor structure underlying their
learning strategies, mental learning models and learning orientations will become more
focused and will reveal stronger interrelations. The finding of Alexander et al. (1997)
that the factor underlying strategy use variables became a more consolidated construct
resembles this hypothesis, and this also holds true for the idea that different
components of the MDL become more strongly related in the successive stages.

Another hypothesis opposing the former, however, will be labelled a context
hypothesis. This hypothesis suggests that it is not structural development that explains
the depicted results, but the educational context. Severiens (1997) put forward this
explanation. Her research with the ILS in adult secondary education did not show
stronger relations between the ILS domains, despite the fact that these students were
aged 26 on average. Furthermore, her results showed a different factor pattern, with no
application-directed style, but a`prove-yourself -directed style instead. Because this
style seemed to be a direct consequence of the specific educational context, she
brought up the learning environment as an explanatory factor. Moore (1994) similarly
questions the idea ofa true structural, developmental pattern concerning Perry's
stages, as opposed to the stages being an artifact of the socialization process in
education (indicating contextual influences).

Research with (parts ofJ the ILS in different countries also showed the influence
of context on the underlying structure of the ILS. Ajisuksmo (1996) studied learning
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styles in higher education in Indonesia. She found one totally different factor, which
combined all mental learning models (a passive-idealistic learning style). Minnaert and
Janssen (1997) administered the regulation part of the ILS to Belgian students. One
scale (external regulation) showed a low reliability co-efficient, and was found to
consist of two different constructs. These studies make clear the importance ofcontext.
The present study will keep both context and development hypotheses in mind.

3.1.2.4 The present study

Longitudinal, within-subject studies are scarce. Nevertheless, in order to study intra-
individual changes and to exclude generation effects, a longitudinal design is most
adequate. The present study therefore seems a valuable contribution to the field of
research into students' development in academic learning.

In studying development two perspectives are taken. The first one is a
unidimensional perspective: focusing on changes within separate variables. In this,
mean scores on (ILS) strategy scales after the first and third semester ofa university
study are compared. Regarding these changes, explanatory factors in both the
contextual and personological domain are explored. The contextual domain is
represented by perceived instructional activities. Mental models of learning and
learning orientations represent the personological domain.

The second perspective is multidimensional: focusing on changes in
interrelations between variables. In this, changes are studied by comparing factor
structures underlying the ILS, after the first and third semester. The results are related
to the development and context hypotheses proposed and to the Model ofDomain
Learning.

In sum the research questions of the present study are fivefold.
1. Which within-student developments in reported learning strategies can be detected

over a period of two academic semesters in the beginning ofa university study?
2. How can such developments be explained by contextual and personological

factors?
3. What can be concluded with respect to the degree of consistency versus variability

of learning strategies, mental models of learning and learning orientations?
4. How does the factor structure underlying the ILS change over a period of two

academic semesters in the beginning ofa university study?
5. How can changes in the factor structure be explained with the help of a develop-

ment and context hypothesis and the Model of Domain Learning?
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3.2 Method

3.2.1 Design
The research design was realized within the four largest departments of Tilburg
University: Law, Economics, Social Sciences, and Language and Literature (Arts).
Within every department, a longitudinal research design was set up, in two successive
year groups. Measurements (by means of questionnaires) were repeated four times
during the first two study-years for each group of students. This was part of a broader
research project.

For the purpose of the present study two groups were composed. The first group
(`freshmen') was composed by adding all students, across departments, and across
year groups, who filled out the questionnaire after the first semester of their studies.
The second group (`advanced students') was composed in the same way, but
concerned students who filled out the questionnaire after the third semester of their
studies.

It was not possible to include all four measurements, because the group of
students that filled out the questionnaire every time was quite small. We purposefully
chose the third measurement instead of the fourth, since the collection of data was
stopped in one department after the third semester because of external reasons. The
way in which the group ofparticipants was composed offered a mixed group with
respect to department, year group (or `generation'), and gender.

3.2.2 Participants

The `freshmen' group consisted of 861 full-time first-year students. The response rate
in this group was 420~0 on average. Participants of the `advanced' group were 524 full-
time students in their second year of study. Response rates here were 310~0 on average.
The Department of Economics had the lowest response in both groups. These response
rates are low, but they are not abnormal for mailed back responses (Babbie, 1973;
Seltiz, Wrightsman 8c Cook, 1976). Furthermore these percentages represent the
lowest estimate and in fact could be somewhat higher, because of the following
reasons.

Questionnaires were sent to students that were fonnally registered as students in
the particular year and study concerned. However, these data usually overestimate the
number of students actually engaged in the study. The main reason for this is that the
registration ofstudents that have dropped out is often delayed (common drop-out rates
in the first year ofuniversity studies in the Netherlands are about 300~0). Nevertheless,
the results should be interpreted with caution, because they only apply to the
responding students.

The overlap between both groups was 276 students, with 600~o women and 400~0
men. Their average age at the end of the third semester was 20.4 years. This means
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that the average age after the first semester was 19.4. There were 98 Law students
(540~o women), 28 Language and Literature students (750~o women), 45 students of
Economics ( 290~o women) and ] 09 students ofSocial Sciences (730~o women). All
analyses were performed on this group (N-276).

3.2.3 Materials
We measured the learning strategies and personological variables involved in this
study by means of the ILS. Vermunt started the development of this instrument by
interviewing university students about their learning processes and ideas about
learning and teaching. On the basis ofphenomenographic analyses of the interview
results, Vermunt (1996) composed a first version of the ILS, containing 241 items.
After that, factorial and reliability analyses reduced the number of items to 120
(Vermunt, 1998). We preferred further reduction of items (on the basis of reliability
analyses) for the present study. This resulted in a 100-item version of the ILS, with 25
items in the mental leaming models domain, 25 items in the leaming orientations
domain, and 50 items in the learning strategies domain (25 cognitive processing items
and 25 regulation items).

Furthermore, in the present study we administered the ILS at a semester-
specific level. The ILS usually asks students to report about their usual way of
learning, but in the present study we asked them to report specifically about the past
semester. Scores were on Likert-type scales, ranging from 1(`I completely disagree')
to 5(`I completely agree') for the mental learning models and leaming orientations.
For the domain of learning strategies scores ranged from (1) `I never or hardly ever did
this' to (5) `I (almost) always did this'.

In the beginning of the evaluation study we administered the part of the ILS
concerning learning strategies at the even more specific level ofa university course (in
order to examine the context dependency of learning strategies, which is another part
of our research). Since conelation co-efficients between learning strategies in different
courses were high (Vermetten, et al., 1999), we decided to use means ofcourse-
specific scores for the present study. This was the case for all students ofLaw and
Economics, as well as one year group in the Language and Literature department.
Later on we changed the administration of the leaming strategies part into a semester-
specific level, like the rest of the ILS.

As we mentioned in the introduction, each domain covered by the ILS
comprised several subscales. All subscales and their meanings are presented in the
appendix. Reliability co-efficients varied between .57 and .93. On these subscales
secondary factor analyses were performed, which resulted, as we mentioned before, in
four factors or learning styles (Vermunt, 1998).

The contextual factors in this study were measured by the Inventory of
Perceived Instructiona] Activities (IPIA), which was developed in a broader research
project. First 50 items were created, describing instructional activities.l'he items
correspond to 24 categories of so-called instnictional-learning activities resulting from
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literature research (Vermunt, 1992; Vermunt 8r. Verloop, in press). These activities
were divided into three broad domains, namely processing activities, regulation
activities and affective activities. The word `instructional-learning activities' was
based on the idea that learning activities and instructional activities can be viewed as
mirror images of one another.

For each item the perceived adequacy of the amount to which the learning
environment (teacher, book, study manual, etc.) performed the activity is indicated.
Scores were on Likert-scales rising from (1) `this occurred much too little', (3) `this
occurred adequately', to (5) `this occurred much too often'. Answers mainly varied
between 1 and 3. Factorial and reliability analyses (applied on a group of 827 students)
reduced the amount of items to 25, composing four subscales or categories of
instructional activities: (1) directing, referring to the providing of, e.g., guidelines for
studying, introductions, summaries and goals, (2) activating, e.g. organizing group
discussions, providing case-studies, (3) motivating, e.g. presenting subject matter
vividly, (4) concretizing, e.g. relating subject matter to actual events. Reliability
co-efficients varied between .59 and .74. The IPIA-scales and their meanings are
presented in the bottom part of the appendix.

The disadvantage of the use ofself-report instruments is that actual learning
behaviour, nor actual descriptions of context are assessed directly, but instead only the
students' ideas about it. Although this kind of ineasurement is common practice in
educational research, it is important to acknowledge its limitations. What's more, in
the case of the IPIA, the measurements not only offer a perceived view of the context,
but also an evaluative view. A student could think that their was the same amount of a
certain category of instructional activity occurring at two different moments in time,
yet report a different answer to the question. This is a complicating aspect of the IPIA,
which will be taken into account in interpreting the results.

3.2.4 Procedure
Questionnaires including both instruments were sent to the students at the end of the
semester, attuned to the exam dates. A coveríng letter and a post-paid return envelope
were sent along with the questionnaire. This procedure was repeated during the first
two years of study. Participation in the research was voluntary.

3.2.5 Data analyses
All analyses were performed on the group of students who filled out the questionnaire
in both the occasions involved in our study (N-276). T-tests for dependent samples
(paired-samples t-tests) were used to analyze changes between the first and third
semester, concerning all variables. For learning strategies, learning orientations and
mental learning models Pearson correlation co-efficients were calculated in order to
measure their stability. Principal component analyses ( with oblimin rotations) were
performed on the ILS-scales after the first semester and again after the third semester.

54



3.3 Results

3.3.1 Changes in learning strategies, learning orientations, mental learning
models and perceived instructional activities, between the first and
third semester

Results of the paired-samples t-tests are presented in Table 1. The top part ofTable 1
shows that three out of five processing strategies scales changed significantly (at the
alpha level of .001) between the first and third semester. Students more frequently
reported the use of relating 8c structuring, critically processing and concrete processing
strategies after the third semester. Effect sizes were between .21 and .33. The use of
memorizing and analyzing (which stands for step-by-step processing and studying
details) did not change in the course of time. Within the regulations domain, self-
regulation was reported more often after three semesters than after one semester
(d-.13). The two other regulation strategies remained at the same leveL The strategy
scales that showed significant changes belonged to the meaning-directed learning style
mentioned in the introduction.

The middle part of Table 1 concerns the personological variables. Three
learning orientation scales showed significant changes in the course of time. Reported
certificate orientation decreased between the first and third semester (d-.12), whereas
vocational orientation and personal interest increased (d-.17; d-.14). Ambivalence
and self-test orientation remained at the same level. Within the mental learning models
domain, students less often endorsed the idea of learning as the intake ofknowledge
after the third semester (d-.21). There were no changes in the reported idea of learning
as the construction ofknowledge, learning as the use ofknowledge, or the ideas of
stimulating and co-operative education.

All four scales of the IPIA showed significant results (lowest part ofTable 1).
Directing instructional activities were more often evaluated as `occurring adequately',
and less often as `occurring (much) too little' after the third semester, by comparison
with the first semester (d-.20). The same pattern holds for activating instructional
activities (d-.57) and concretizing instructional activities (d-.13). Motivating activities
were evaluated less often as `occurring adequately', and more often as `occurring
(much) too little', after the third semester as compared to after the first semester.
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Table 1: Paired-samples t-tests for learning strategies, learning orientations, mental learning
models and perceived instructional activities

Mean (sd) t (1,275) d e

Subscales Sem.l Sem.3

Learning Strategies: Processing and Regulation Strategies

Relating 8c Structuring 3.07 (.70) 3.26 (.72) -5.21"' .28
Critical processing 2.49 (.76) 2.66 (.83) -4.76"' .21
Memorizing 2.88 (.87) 2.80 (.92) 1.81
Analyzing 2.57 (.65) 2.58 (.73) - .26
Concrete processing 2.62 (.71) 2.87 (.76) -6.94"' .33

Self-regulation 2.12 (.55) 2.20 (.60) -3.02" .13
External regulation 3.10 (.58) 3.05 (.63) 1.72
Lack of regulation 2.19 (.63) 2.25 (.70) -1.70

Personological domain: Learning Orientations and Mental Learning Models

Certificate orientation 3.42 (.69) 3.34 (.66) 2.32' .12
Vocational orientation 3.62 (.66) 3.73 (.60) -3.31" .17
Self-test orientation 3.02 (.91) 3.06 (.86) - .98
Personally interested 3.21 (.57) 3.30 (.52) -2.70" .14
Ambivalent 1.89 (.67) 1.91 (.65) - .67

Intake ofknowledge 3.54 (.70) 3.39 (.65) 4.25"' .21
Construction ofknowledge 3.38 (.61) 3.40 (.61) -.47
Use of knowledge 3.90 (.50) 3.92 (.53) -.59
Stimulating education 3.14 (.77) 3.10 (.74) .94
Co-operative leaming 2.68 (. 81) 2.66 (.86) .40

Contextual domain: Perceived Instructional Activities

Directing 2.60 (.30) 2.67 (.33) -3.38" .20
Activating 2.42 (.40) 2.64 (.38) -9.40"' .57
Motivating 2.49 (.45) 2.41 (.57) 2.02' .13
Concretizing 2.35 (.41) 2.42 (.45) -2.38' .16

'p~.05. "p~.01. "p~.001.
Sem. - Semester.
' Cohen's measure of effect size was calculated using the largest standard deviation.
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Table 2: Intercorrelations between the first and third semester for learning strategies,
learning orientations and mental learning models

Leaming Strategies

N RELA CRIT MEMO ANAL CONC SELF EXTE LACK
276 .61 .72 . 67 .60 .67 .71 .60 .51

Personological domain: Leaming Orientations and Mental Learning Models

N CERT VOCA SETE PERS AMBI INTA CONS USE STIM COOP
276 .60 .60 . 71 . 5 8 .65 .64 . 54 .5 8 .54 .64

All conelations are significant at the alpha level of .001.
RELA - Relating and structuring; CRIT - Critically processing; MEMO - Memorizing;
ANAL - Analyzing; CONC - Concretizing; SELF - Self-regulation; EXTE - External
regulation; LACK - Lack of regulation; CERT - Certificate oriented; VOCA - Vocationally
oriented; SETE - Self-test oriented; PERS - Personally interested; AMBI - Ambivalent;
INTA - Intake ofknowledge; CONS - Construction of knowledge; USE - Use of
knowledge; STIM - Stimulating education; COOP - Co-operative learning.

3.3.2 Intercorrelations between the first and third semester concerning
learning strategies, learning orientations and mental learning models

Table 2 presents the Pearson correlation co-efficients. In order to measure the degree

ofstability of the different domains the ILS comprises, we calculated the correlations

between the first and third semester. For learning strategies, r varied between .51 and

.72, with the median value of the co-efficients being .64. Learning orientations showed

co-efficients between .58 and .71, with a median value of .60. For mental learning

models r varied from .54 to .64, with the median value being .58. All co-efficients in

Table 2 are significant with an alpha level of .001. Mental learning models showed the

lowest intercorrelations.

3.3.3 Differences in the factor structure underlying the ILS-scales after the
first and third semester

Table 3 shows the factor loadings resulting from principal component analysis with

four factors, concerning freshmen (after the first semester) and advanced students (the

same students after the third semester). Four factors were extracted for theoretical and

statistical reasons. Previous studies have shown that extracting four factors on ILS

subscales is appropriate (Busato, Prins, Hamaker 8c Visser, 1995; Klatter, 1996;

Roosendaal 8r Vermunt, 1996; Severiens, 1997; Vermunt, 1992, 1998). Furthermore,
Eigenvalues of the first four factors were higher than 1.

The factor structure reveals interrelations among the four learning domains. In

the freshmen group, four learning strategies had the highest loadings on the first factor:
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self-regulation, critically processing, relating 8c structuring, and concrete processing.
In advanced students, construction ofknowledge and personal interest were added to
this factor. A stronger relation had evolved between this mental learning model and
learning orientation on the one hand, and the four strategies on the other. In both
groups, certificate orientation and intake ofknowledge loaded negatively on this
factor. T'he first factor can be interpreted as a meaning-directed leaming style.

Table 3: Pattern matrices of freshmen and advanced students (N- 276), concenung
four-factor solutions ofprincipal component analyses on the ILS-subscales

ILS-subscales F1 F2 F3 F4
Fr. Ad. Fr. Ad. Fr. Ad. Fr. Ad.

Processing
strategies
RELA .75 .77
CRIT .84 .78
MEMO .68 .81
ANAL . 43 .50 .68 .63
CONC .76 .67

Regulation
strategies
SELF .84 .84
EXTE .76 .77
LACK . 33 .28 .65 .63

Learning
orientations
CERT -.36 -.33 .59 .53 .32
VOCA . 31 -.56 .80
SETE .34 .27 .52 .47
PERS .28 .49 -.35
AMBI .40 .60 .67 -.37

Mentallear-
ning models
INTA -.29 -.26 . 60 .47 .30 .43
CONS .41 . 63 -.45
USE .39 -.53 .70
STIM .72 .72
COOP .77 .69

Eigen value 4.01 3.77 3.19 3.10 1.59 1.72 1.35 1.44
"~o expl. var. 22.3 20.9 17.7 17.2 8.8 9.5 7.5 8.0
Cumulative o~0 22.3 20.9 40.0 38.2 48.8 47.7 56.3 55.7
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Table 3 ( continued)

Freshmen: Factor Correlation Matrix:
F1: CRIT, SELF, CONC, RELA F2 F3 F4
F2: EXTE, ANAL, MEMO, INTA, CERT F1 .02 -.O1 -.29
F3: COOP, STIM, SETE F2 .22 -.03
F4: AMBI, LACK, negative: F3 -.02

VOCA, USE, CONS, PERS
Advanced students: F2 F3 F4
F1: SELF, CRIT, RELA, CONC, CONS, PERS FI . 00 -.08 .12
F2: MEMO, EXTE, ANAL, CERT, INTA F2 .15 .10
F3: STIM, COOP, LACK, AMBI, SETE F3 .11
F4: VOCA, USE

Oblimin rotations were applied, loadings lower than .25 are omitted. RELA - Relating and
structuring; CRIT - Critically processing; MEMO - Memorizíng; ANAL - Analyzing;
CONC - Concretizing; SELF - Self-regulation; EXTE - External regulation; LACK - Lack
of regulation; CERT - Certificate oriented; VOCA - Vocationally oriented; SETE - Self-test
oriented; PERS - Personally interested; AMBI - Ambivalent; INTA - Intake ofknowledge;
CONS - Construction of knowledge; USE - Use ofknowledge; STIM - Stimulating
education; COOP - Co-operative leaming; Fr. - Freshmen; Ad. - Advanced students; expl.
var. - explained variance.

In both groups, the second factor had the highest loadings of three strategies on the one
hand (memorizing, external regulation, and analyzing) and ofcertificate orientation
and intake of knowledge on the other. The second factor is interpreted as a
reproduction-directed learning factor. The third factor is indicated as an`undirected'
learning factor. Similar in both groups were the highest loadings on this factor ofco-
operative learning and stimulating education (mental leatning models) and self-test
orientation (leatning orientation). In the advanced group two more scales loaded
highest on the third factor: ambivalence and lack of regulation. As with the first factor,
there were stronger relations between the different domains of the ILS in the advanced
group.

The fourth factor looked very different in both groups. In the advanced group it
had highest loadings ofuse of knowledge and vocational orientation. This resembles
the factor in Vermunt's (1998) study, that was labelled an application-directed learning
style. In the freshmen group, this factor was quite weakly defined, in that it seemed a
mix of application-directed and meaning-directed aspects, negatively combined with
undirected aspects.

The factor correlation matrices, presented bottom right in Table 3, show that the
reproduction-directed and undirected factors were positively related (r-.22 in the
freshmen group; r-.15 in the advanced group). The meaning-directed factor was
mainly unrelated to both of these factors, indicating that it constitutes an independent
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dimension. The meaning-directed factor was negatively related to the fourth factor
within the freshmen group, but this can be explained by the fact that the latter actually
was a mix of several factors, including meaning-directed aspects.

3.4 Discussion

In this article we have taken both a unidimensional and a multidimensional perspective
in studying developments in academic learning. We have considered contextual as
well as personological factors in explaining developments, and conducted analyses to
examine variability as well as stability in different leaming domains. In taking many
different perspectives we have aimed at gaining a broad picture of the issue of
students' development in academic learning.

3.4.1 Within-student developments in reported leaming strategies

Students as a group show improved reported quality of learning within the first years
of a university study. Although the term between the measurements only concerns two
academic semesters, considerable changes in reported learning strategies occurred.
Those strategies representative of a meaning-directed learning style were reported to
be used more often. From the perspective of higher education aiming at generating
more advanced, deep-]evel learners, these results are satisfying. Some caution in this is
needed, however, considering the weakness of self-report measurements that was
mentioned before.

Strategies indicative of a reproduction-directed learning style did not decrease
as might have been be expected, but remained at the same level. This confirms the
independence between reproduction-directed and meaning-directed learning. The
stability of reproduction-directed learning might be explained by the idea that this kind
of learning has been crystallized (see Schmeck, 1988). Reproduction-directed learning
probably has evolved during the early school years and was probably used frequently
since, which might have made it a stable and permanent part of students' learning
pattems by the time they enter higher education. Opposite, meaning-directed learning
probably is still being developed during the later school years.

Several cross-sectional studies (Busato, Prins, Elshout 8t Hamaker, in press;
Lonka 8c Lindblom-Yl~nne, 1996) did not show a similar improvement in reported
quality of learning. Lonka and Lindblom-Ylánne did not detect significant changes in
reproduction-directed leaming, nor meaning-directed learning, between novices and
advanced (fifth year) students of Psychology and Medicine. Busato et al. did not detect
differences in learning style dimensions in a cross-sectional design, but did so in a
longitudinal design. In this design they found, similar to our results, an increase in
reported use of a meaning-directed learning style. Watkins and Hattie (1985) also
reported significant changes in the use of learning strategies in a longitudinal study,
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although these results were rather mixed according to the authors. It seems that a
longitudinal design has more power in detecting developments in learning. Cross-
sectional designs cannot analyze intra-individual change, and are therefore always
hindered by possible generation effects.

3.4.2 Contextual and personological explanatory factors

Vermunt (1998) found that the learning conception intake of knowledge, negatively
predicted meaning-directed learning strategies. Construction ofknowledge and (to a
lesser extent) personal interest predicted meaning-directed strategies positively. In our
study, intake of knowledge is reported less often after the third semester, and personal

interest more often. This supports the idea that changes in these domains can partially

explain changes in the learning strategies domain.
The changes found with respect to mental learning models and learning

orientations, are consistent with several studies described in the introduction. T'he
students' decreased idea that learning is the intake ofknowledge fits the results of the

studies of Perry (1970) and Lonka and Lindblom-Ylíinne (1996) with respect to
evolving epistemologies. An increase in students' interest, was predicted within the
Model of Domain Leaming. Furthermore, the improved reported quality of students'
strategic behaviour resembles the results ofAlexander et al. (1997).

The present study also indicates the relevance of the learning environment in

explaining changes in learning strategies. After the first semester, students more often

evaluated the perceived levels of (in particular) activating and (to a lesser extent)
concretizing and directing instructional activities as occutring (much) too little. After
the third semester they judged the occurrence of these activities more often as
adequate. These results might indicate that an actual increase in these instructional
activities occurred. Bamps, Elen and Buelens (1998) reported such results in a
university context, namely that `ample support directed towards activating students is
more common in upper than in lower levels ofuniversity education' (p. 8).

If the results are interpreted as an indication of actual changes in the learning
environment, this contributes to explaining the increase in reported self-regulated,
relating 8t structuring, critically processing and concretizing strategies. It would mean
that, with the leaming environment becoming more activating, directing and
concretizing (e.g. providing guidelines for studying, group assignments, and asking for
possible applications), more deep-level and concrete leaming strategies are employed.

3.4.3 Consistency and variability of learning variables
In a previous study (Vermetten et al., 1999) we addressed the question of consistency
in strategy use by comparing within-student variations across different university
courses. We found the existence of both contextual variation and individual
consistency ofstrategies at the same time. In the present study we found comparable
results concerning stability over time (which is a different form of stability). It seems
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that although students report changes in their strategic behaviour in the course of time,
they also show individual consistency in the same period (as was shown by rather high
correlation co-efficients).

A possible explanation for this is that the suggested changes in the leaming
environment, and the increased experience in university education, affected all (or at
least most) students in largely the same way, but did not affect the rank order of
students on the different learning strategies. Thomas and Bain (1984) reported similar
results in their study toward effects ofassessments on learning approaches.

It was expected, referring to the model that Vermunt (1998) proposed (see
introduction), that leaming strategies would show less stability than mental learning
models and leaming orientations. This was, however, not confirmed in our study, since
learning strategies displayed the highest level of stability. The lowest level ofstability
concerned mental learning models. Perhaps the different nature of the items
concerning these variables may have influenced the results. The more general and
abstract items might be more difficult to answer, leading to more variable results. Qian
and Alvermann (1995), who found modest intemal inconsistency in epistemological
belief scales, suggested that the construct of epistemological beliefs does not lend
itself easily to empirical research. They refer to a review article ofPajares (1992), who
alludes to the `nonconsensuality' of the construct underlying such beliefs, which is
defined as inconsistency within the beliefs.

3.4.4 Educational implications
As it seems that students are able to adapt and develop (at least to some extent) their
way of leaming, this has important educational implications, indicating a chance of
success for programmes aimed at improving the quality of leaming processes. Had we
found only a strong degree of individual consistency in learning, then entrance
examinations would have been a more evident way ofdealing with individual
differences. The results of our study rather argue for programmes such as `process-
oriented instruction', in which domain-specific knowledge is taught in coherence with
learning strategies.

It could be argued that since strategic, and also conceptual, meta-cognitive
changes seem to take place spontaneously, programmes such as process-oriented
instruction are superfluous. To contradict this we point to a risk introduced by the use
ofa longitudinal design, namely that of a biased follow-up sample. Students who
ended their studies during our research are not included in the follow-up sample. The
low response rates possibly limit the external validity of our data even further, in that
they only apply to the persisting and responding students. In particular, it may have
consequences concerning the context perception findings. It is found that relations
between study approaches and course perceptions are more clear with successful
students, but sometimes incoherent with failing students (Entwistle, Meyer 8c Tait,
1991; Meyer, Parsons 8c Dunne, 1990).
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Instructional effort explicitly guiding students in the development of learning
strategies and learning conceptions may prevent a group ofstudents to withdraw from
their study. Moreover, we think it would improve the quality of learning and the
learning results ofall students, and might well increase the positive changes that were
demonstrated in the present data. For examples ofsuccessful implementation of
process-oriented instruction in higher education, we refer to, e.g., Ajisuksmo (1996)
and Volet (1991). Several difficulties and suggestions concerning the implications of
process-oriented instruction in higher education are made by Volet, McGill and Pears
(1995).

3.4.5 Multidimensional development in student learning

The last research questions concerned changes in relations between different domains
of learning, while students progress in their studies. We studied changes in the factor
structure underlying the scales of the ILS. It should be noted that both factor structures
are compared, but that no formal statistical technique has been applied.

At a general level, the factor structure aRer the first semester is less clear than
after the third semester. When students have progressed further in their studies, the
underlying factors can be interpreted better. There are stronger and more coherent
relations between the learning strategies on the one hand and mental learning models
and learning orientations on the other (especially in the first and third factor). These
results fit the development hypothesis suggested in the introduction.

The increased interrelations between learning strategies, mental learning models
and leaming orientations also fit the Model ofDomain Learning, which also predicts
stronger relations between its components as students move from the acclimation stage
to a stage ofcompetence. Furthermore, there is concordance with the results of the
study ofAlexander et al. (1997), in which the factor underlying strategy use variables
became more consolidated.

The differences between the factor structures within our study resemble the
differences between the factor-structure Klatter (1996) found in the first year of
secondary education, and the one Roosendaal and Vermunt (1996) found in the upper
phase of secondary education. Between these phases in secondary education a more
consolidated and clear factor structure originated. When comparing the factor structure
in the upper phase of secondary education to the first one in our study, the factor
structure seems to fall back to pieces. This contradicts the development hypothesis,
which suggests that progression in education implies that different learning
components become more interrelated. At this point we would like to introduce the
context as an explaining factor.

Both unclear factor patterns belonged to a starting period of a new type of
education, in other words, a new educational context. The diffuse factor patterns could
therefore be an indication of a period ofchange and acclimation, comparable to a
period of `friction': a period in which students find that their ideas of knowledge and
how to go about learning are no longer adequate (Vermunt, 1994; Vermunt á Verloop,
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in press). In the introduction we refened to the term `cognitive disequilibrium' in this
respect. The adaptation to a new leaming environment may cause temporal diffuse
patterns of relations between leaming strategies, mental learning models and learning
orientations.

This idea resembles the concept of dissonant study orchestrations (Meyer et al.,
1990). Lindblom-Ylánne and Lonka (1997) examined students' individual dissonant
study orchestrations. They interviewed advanced medical students who were
characterized by high loadings on strategy scales which theoretically should not appear
at the same time in the student's study orchestration. These students all reported some
kind ofprocess ofchange in their study habits. Dissonant individual study
orchestrations therefore indicated that students were in a stage ofchange, supporting a
similar explanation for the diffuse factor pattern we found.

We draw the conclusion that the development hypothesis generally holds true
for students progressing within one type of education, but that the context hypothesis
is necessary to explain the different factor structures between different types of
education. In entering a new type of education, a period of friction is spontaneously
induced. This probably triggers students to change, which is reflected in a disorganized
factor pattern and rather unstable mental leaming models. These results point toward
the importance ofpaying attention to leaming processes in this period, which may be
optimal to teach students how to leam, and to help them reflect on their leaming
conceptions and orientations.

3.4.6 Future research
In our study we only included the first three semesters of a university study. An
important question is whether the established developments are specific for this period,
or whether they will continue throughout the study. Furthermore, it is important to get
information about the developmental pattern. Is it a one-way, gradual process in which
students become more self-regulated, deep-level learners? Or is it a capricious pattern,
with periods of stability followed by periods of change? Future research, covering a
longer time span with frequent measurements, is needed to answer these questions.

The interplay between personological variables and the learning environment
seems worth studying in more detail. For example, not all students are likely to
respond to the learning environment in the same way. To some students a new learning
environment could mean a stimulation to adapt their learning behaviour, whereas other
students might experience it as a threat. Interactions between the person and the
context seem to be important for future research.

In this study, a part of the findings were based on paired-samples t-tests.
However, in future research, a more systemic view of students' academic
transformations could be obtained by different statistical procedures, such as cluster
analyses or structural equation modelling. The latter technique is used in a subsequent
study, concerning further exploration of explanatory factors regarding the displayed
individual consistency in learning. Individual characteristics taken into account in this
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respect are personality traits, implicit theories of intelligence and goal orientations
(Vermetten, Lodewijks 8c Vermunt, 1998).

On the other hand, the results also demonstrated variability in reported strategy
use. Characteristics of the learning environment that influence the use of specific
learning strategies need further exploration. Whereas we found possible indications

that activating, directing and concretizing instructional activities evoke deep-level

learning, this should be examined more closely.
Our study looked at development in academic leaming from many different

perspectives. This resulted in a number of results and conclusions that add to the

understanding ofdevelopment in academic learning in a comprehensive way. It is

suggested that more studies in the field of educational psychology should take
different perspectives at the same time as well.
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Appendix

Description of ILS-subscales and IPIA-subscales - Labels, Descriptions, Item

Examples

Cognitive processing strategies
Relating c~ Structuring: Relating parts of the subject matter to each other and to pre-knowledge,

and structuring parts of knowledge into a whole.
"I tried to combine the subjects that were dealt with separately in a course into one whole."
Critically Processing: Being critical of the authors' interpretations and conclusions, compating

own view and drawing own conclusions.
"I tried to be critical of the interpretations of experts."
Memorizing: Repeating and leaming by heart facts, definitions, lists ofcharacteristics.
"I memorized lists ofcharacteristics ofa certain phenomenon."
Analyzing: Step-by-step processing of subject matter, studying details and analyzing components

of a theory or argumentation.
"I worked through a chapter in a textbook item by item and I studied each part separately."
Concrete Processing: Using course content outside the study context and paying attention to its

practical utility, relating study topics to ones own experience.
"I tried to interpret events in everyday reality with the help of the knowledge I had acquired in

the course."
Metacognitive regulation strategies
Self-Regulation: Regulating one's own learning process ( also with respect to the learning

material), through, e.g., orientation, planning, monitoring, evaluation, testing.
"To test my leaming progress, I tried to answer questions about the subject matter which I made

up myself"
External Regulation: Letting an external source regulate one's leaming process. Letting oneself

be directed by, e.g., questions, objectives, tests and study directions provided in leatning
materials or by teachers.
"I studied according to the instructions given in the study materials or provided by the teacher."

Lack of Regulation: Noticing difficulties with the regulation of one's leaming processes.

"I noticed that it was difficult for me to determine whether I had mastered the subject matter

sufficiently."
Learning orientations
Certificate oriented: Aiming at passing exams, earning credits and attaining high levels of study

achievements.
"The main goal I pursue in my studies is to pass exams."
Vocationally oriented: Choosing subjects and courses to acquire professional skill, for a future

job. Wanting to prepare for a profession.
"I have chosen this subject area, because it prepares me for the type ofwork I am highly
interested in."
Selj-test oriented: Wanting to test one's own capabilities and discover one's qualities. Wanting to

prove this to oneself or to show to others.
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"I want to test myself to see whether I am capable ofdoing studies in higher education."
Personally interested: Studying out of interest in the subject matter, to enrich oneself, and
because one likes to leam and to study.
"I do these studies out of sheer interest in the topics that are dealt with."
Ambivalent: Having doubts about one's choice of studies (subject azea, type of education) and
one's own capacities.
"I am afraid these studies are too demanding for me."
Mental leaming models
Intake ofknowledge: Viewing leaming as reproducing facts. Prefer cleaz and exact instructions
about, e.g., importance ofcontent or solving a task.
"To me, leaming is making sure that 1 can reproduce the facts presented in a course."
Construction ofknowledge: Viewing as one's tasks in leaming: making up own questions and
examples, looking for relationships, consulting other books.
"1f I find it difficult to understand a particular topic, I should consult othet books ofmy own
accord."
Use ojkrrowledge: Viewing leaming as acquiring knowledge to use and apply outside the study
context.
"The things I learn have to be useful for soiving practical problems."
Stimulating education: Tfiinking that the teacher should encourage one to employ leaming
activities such as relating or testing oneself.
"The teacher should encourage me to compare the various theories that are dealt with in a
course."
Co-operative learning: Preferring to work and study together with other students.
"I have a need to work together with other students in my studies."
IPIA-subscales
Directing: Providing guidelines for studying, introductions, rehearsals, summaries, explaining
relations, providing goals.
"Providing guidelines for studying the subject matter."
Activating: Organizing group discussions, providing (group) assignments and case-studies,
stimulating students' initiatives.
"Organizing a group discussion."
Motivating: Presenting subject matter vividly, motivating students.
"Raising interest."
Concretizing: Relating subject matter to actual events, asking about students' own experiences
and about the use of subject matter in practice.
"Letting students relate to their own experience."
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Chapter 4

The Role of Personality Traits and Goal Orientations

in Strategy Use'

The aim of this study was to contribute to the development of an integrated
theory on individual learning differences. To that end, theories on learning styles,
personality, and achievement motivation were combined in an explanatory model
(tested with structural equation modelling). Goal orientations play an important
role in this model, situated between personality traits and theories of intelligence,
on the one hand, and learning strategy constructs (surface leaming and deep
learning), on the other. Surface-level strategies were related to entity theory
beliefs and ego orientation as well as to conscientiousness, agreeableness, and
effort orientation. Deep-level strategies were only directly related to task
orientation and intellect. The relations found shed more light on what individual
differences in learning consist of and help explain regularities in leaming
behavior.

~ Vermetten, Y., Lodewijks, J., 8c Vermunt, J. (1999). The role ofpersonality traits andgoal

orientations in strategy use. Manuscript submitted to Contemporary Educational Psychology.
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4.1 Introduction

Understanding individual differences in learning is an important issue in educational
psychology. Although a number ofuseful theories which describe and explain these
differences are available, they seem to be divided across various fields of research.
The integration of different theoretical models could provide new insights and a deeper
understanding of individual learning differences. The aim of the present study was to
integrate several of these isolated lines of research in order to contribute to a more
unified theory that represents more of a"...whole-person view of human learners as
individuals" (Snow, Corno 8t Jackson, 1996, p. 293). To that end, theories related to
learning styles, achievement motivation, and personality research were combined.

Previous research (Vermetten, Lodewijks 8c Vennunt, 1999a; Vermetten,
Vermunt 8c Lodewijks, 1999b), on the issue ofconsistency and variability in learning
indicated that the learning strategies university students reported they used varied and
were adaptive toward the learning environment, but also showed considerable
individual consistency. This consistency was due to the similar manner in which the
same students went about learning in different situations (different university courses)
and at different times (after the first and third academic semester). One aim of the
present study was to explain such regularities in learning behavior (cf. Boekaerts,
1996).

4.1.1 A learning styles theory
The first line of research that we wished to include is Vermunt's (1996, 1998) learning
styles theory, which emphasizes individual differences in the use of learning strategies
in higher education. This theory combines the work of several other researchers in this
domain (e.g., Biggs, 1987; Marton 8r. Sd1jS, 1997; Schmeck, Geisler-Brenstein á
Cercy, 1991; Tait 8c Entwistle, 1996), resulting in a broad, integrative definition of
individual differences in learning. He constructed a self-report instrument (Inventory
ofLearning Styles, or ILS) covering four learning components: cognitive processing,
metacognitive regulation, mental learning models, and learning orientations.

Cognitive processing activities are the thinking activities students use to process
learning content that directly lead to learning results such as knowledge and skills
(Vermunt, 1998). Examples of ILS subscales in this domain are relating and
structuring, memorizing, and concrete processing of learning content. Metacognitive
regulation activities are aimed at regulating, or controlling, the cognitive processing
activities, e.g., orienting and planning one's own learning process (self-regulation) or
focusing on external sources for regulation, such as teachers' instructions (external
regulation). Cognitive processing and metacognitive regulation comprise the learning
strategies domain of the theory.

Mental learning models, also referred to as learning conceptions, are a person's
conceptions and ideas about what (academic) learning is, such as the idea that tearning
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consists ofbuilding one's own knowledge. Leaming orientations refer to "the whole
domain of personal goals, intentions, motives, expectations, attitudes, worries and
doubts of students in doing courses or studies" ( Vermunt, 1998, p. 151), e.g., studying
to get a diploma or because ofpersonal interest. The term was derived from the
concept of educational orientations that was introduced by Gibbs, Morgan, and Taylor
(1984).

In the theoretical model of the ILS, mental models of learning and learning
orientations are underlying factors that influence the regulation and cognitive
processing strategies. In Vermunt's (1998) study, multiple regression analyses showed
the relative contribution of inental learning models and leaming orientations in
explaining reported learning strategies. The influence of leaming orientations was
comparatively low (~1~.17 in 900~0 of the regression analyses), which does not concur
with the findings ofmany studies that have reported the importance ofmotivational
components in leaming (e.g., Pintrich 8z De Groot, 1990). For this reason, we decided
to include a different line ofresearch in the motivational domain, i.e., achievement
motivation research, which also suits our purpose of integrating different theoretical
models. Furthermore, we wanted to cover various domains of individual learning
differences to gain a more fully whole-person perspective on it, so the inclusion of
motivational constructs, in addition to the cognitive learning strategy constructs
seemed sensible.

4.1.2 Goal orientations
One explanation for the low contribution of leatning orientation constructs in Vermunt
(1998) may be their general character. The concept ofgoa! orientation seems more
closely related to individual differences in strategy use. Goal orientation theories,
which evolved from research on achievement motivation, were developed primarily to
explain learning and performance on academic tasks (Pintrich 8z Schunk, 1996).
Pintrich, Marx, and Boyle (1993) argued that constructs such as interest and value
beliefs, although also related to the quality ofstudents' engagement in tasks, aze more
attitudinal in nature than are goal orientations.

Researchers have put forward two contrasting achievement goal constructs that,
although differently labeled, are conceptually similar. One goal has been called a
mastery goal (Ames, 1992), a learning goal (Dweck 8c Leggett, 1988), or task
orientation (Nicholls, 1989; Nicholls, Patashnick, Chung Cheung, Thorkildsen, 8t
Lauer, 1989). Students with such a goal orientation are concerned with improving their
skills and competence and gaining insight or knowledge. They focus their attention on
the intrinsic value of learning: the mastering and understanding ofcontent (Ames,
1992; Duda 8c Nicholls, 1992). They also believe that effort and outcome covary and
that to succeed, they must work hard.

The contrasting goal orientation has been labeled a performance goal (Ames,
1992; Dweck 8r. Leggett, 1988) or an ego orientation (Nicholls, 1989). Nicholls et al.
(1989) define this construct as a goal to establish the superiority of one's ability
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relative to that ofothers (proving one's competence). Within this goal orientation,
understanding is only a means to establish one's superiority. Students with a
performance goal believe that ability and outcome covary (Ames, 1992).

The concept of task orientation is sometimes subdivided into two constructs that

relate to the two aspects mentioned above: the focus on improving one's competence
and the belief that this can be accomplished through effort (see also Ames, 1992).
Nicholls (1989) has labeled these variants "task orientation I" and "task orientation II."

Task orientation I refers to the student's focus on gaining new insights and leanning
interesting things; task orientation II refers to the student's focus on working hard and
being active. In the present paper, we refer to task orientation II as "effort orientation."

Goal orientations and leaming strategies have been found to be correlated.

Adoption of ego orientation goals is often related to the use of superficial learning
strategies, such as memorizing (e.g., Anderman 8t Young, 1994; Meece, Blumenfeld,

8~ Hoyle, 1988; Nolen, 1988). There is also evidence of a relation between task-

oriented goals and reported use of self-monitoring and deep processing ofverbal
information (e.g., Ames 8c Archer, 1988; Middleton 8c Midgley, 1997; Nolen, 1988;

Pintrich 8c De Groot, 1990).

4.1.3 Implicit theories of intelligence

Dweck and Leggett (1988) presented a model in which underlying psychological
processes, i.e., self-implicit theories of intelligence, account for differences in goals

and behavior. This model complements the theories described above and adds an

explanatory factor at a deeper level. This seemed a useful addition to our effort to

contribute to an integrated theory.
The model elaborated on previous research (Elliot 8c Dweck, 1988) that had

shown that learning goals and performance goals accounted for different response

patterns in intellectual achievement situations. Explanations for the underlying reasons

for the adoption of different goals were found in individuals' implicit theories of
intelligence (Dweck 8r, Leggett, 1988). Conceiving ofone's intelligence as a fixed and

unchangeable entity (an entity theory) was shown to be associated with pursuing a

performance goal; viewing intelligence as a malleable quality (an incremental theory)

was associated with the adoption ofa leaming goal.

4.1.4 Personality traits
Implicit theories of intelligence add a deep level of explanation to our model. The

domain ofpersonality traits is another important source for deep-level explanations of

individual differences in learning. Whereas theories of intelligence are ofa cognitive
nature, traits are representative of the affective and conative domains of individual

differences (see Snow et al., 1996). Because personality traits describe individual

differences at a general and basic level, they seem suitable as underlying factors that
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explain different typical learning patterns, thus providing valuable additional
constructs for our integrated model.

Boekaerts (1996) argued that personality variables that have been studied in
relation to leaming are usually limited to the realm of ability and motivation.
Similarly, De Raad (1996) indicated that educational research has been focusing on
motivational personality factors, whereas recent developments in trait psychology need
to be incorporated. Recent personality research has yielded a general and widely-
accepted model ofpersonality called the Big Five model (Digman, 1990). The model
comprises five trait dimensions that conceptualize general individual differences:
extraversion, agreeableness, conscientiousness, emotional stability, and intellect (or
openness to experience). Extraversion denotes activity, energy, and vigorousness;
agreeableness refers to the tendency to be friendly, flexible, and co-operative;
conscientiousness represents characteristics such as being thorough, in a task-oriented
way, systematically, and carefully; emotional stability entails emotional control, being
calm and relaxed, as opposed to being nervous and tense (neuroticism); and intellect or
openness to experience is associated with creativity, intelligence, imagination, and
autonomy (De Raad 8c Schouwenburg, 1996; Mervielde, 1992).

Conscientiousness, extraversion, intellect and some aspects of emotional
stability have been found to be relevant for the context of learning and education (De
Raad, 1996). Geisler-Brenstein, Schmeck, and Hetherington (1996) found relations
between subscales ofopenness to experience, interest, and deep and elaborative
learning, and reported that conscientiousness and effort were related to agentic (serial
and analytic) and methodic learning. Others have found that extraversion and
emotional stability correlate negatively, whereas agreeableness correlates positively,
with reproductive learning and that there is a positive correlation between openness to
experience and a constructive learning approach (Slaats, Van der Sanden, 8c
Lodewijks, 1997).

Busato, Prins, Elshout and Hamaker (1999) reported relations between each of
the Big Five factors and different learning style factors that can be drawn from the
ILS. For example, meaning-directed learning was found to be positively related to
openness to experience, extraversion, and conscientiousness, and negatively related to
emotional stability. Reproduction-directed learning correlated positively with
extraversion, conscientiousness, agreeableness, and, like meaning-directed learning,
negatively with emotional stability.

4.1.5 A multilayered model
The above-mentioned theoretical constructs and their interrelations provide potential
"building blocks" for an integrated model of individual learning differences, which
helps explain regularities in student learning. To order the various constructs we
considered a model ofpersonality theory by Wakefield (1989), who proposed a
comprehensive framework, in which different levels ofexplanations of human
behavior are distinguished. A person's mental representations that symbolize specific
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meanings and experiences constitute the first explanatory level, most closely related to
human behaviour. This level of explanation is characteristic of phenomenological, and
psychodynamic personality theories. Mental representations involve intentional states
such as beliefs, desires and emotions that form the reasons for actions. In our view,
goal orientations exist at this level.

Personality traits ( e.g., the Big Five personality factors) provide the second
level of explanation ofhuman behavior. These basic traits constitute a deeper level of
personality and can he explained further only in evolutionary-biological and
physiological terms. Traits form the basis for the individual's development of
particular intentional states such as beliefs, desires, and goals. Consequently, it is the
intentional states, rather than the actual behavior that are explained by traits.
Wakefield (1989) puts it as follows: "Traits explain actions, but they do so indirectly,
by explaining the reasons that motivated the actions" (p. 338). A similar causal order
was demonstrated by Dart (1994), who showed that motivational factors (including
students' goal orientations) primarily played an intermediate role in explaining the
learning process.

The idea of a multilayered structure corresponds to the onion model, which
Curry (1983) devised to organize different research data on learning styles. The onion
model suggests that learning behavior is fundamentally controlled by central
personality dimensions ( inner layers), is subsequently translated into information-
processing dimensions (middle layers), and is finally manifested through interaction
with the environment ( outer layers). We selected the constructs described in the above
sections to represent, in a similar way, different layers of the individual learner,
meaning that low-level and high-level explanations were explored at the same time to
help explain regularities in student learning.

The integration of the different theoretical constructs in one model was
evaluated by means of structural equation modelling. In the model, learning strategies
were defined as dependent variables, since they represent the most "outer layers,"
being closely related to actual learning behavior. Goal orientations were situated in the
"middle layer" between basic traits and implicit theories of intelligence on the one
hand (the most "inner layers"), and the learning strategies on the other.

4.1.6 Research questions
1. The general questions of this study were:
2. Which previous research findings concerning relations between personality traits,

implicit theories of intelligence, goal orientations, and reported learning strategies
can be validated?

3. How do underlying, personal factors, at different levels of explanation contribute to
an understanding of individual learning differences?
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4.2 Method

4.2.1 Participants
The present study was camed out in the context of a broader research project, in which
two generations of students in the first and subsequently the second year of their
studies in all departments of Tilburg University (Netherlands) were surveyed in
succession. At several times during the data-collection period the surveys were
adapted to answer specific research questions. For the present study, the five student
generations that received a survey with the presently relevant scales were combined.
The combined group consisted of310 students from three departments. They were
full-time students in the first or second year of their studies. The majority of the group
consisted of first-year psychology students from two successive generations (N-82;
N-130). The rest of the group was made up of first-year sociology students from two
successive generations (N-23; N-34), and of second year arts students (N-41). The
total group consisted of 750~o women and 250~o men, which was only slightly different
from the real ratio (responding and non-responding students taken together). The
average age was 21.5 years, ranging from 18 to 52.

4.2.2 Materials
The survey used in this study was composed of four scales. Table 1 provides a
description of all (sub)scales. The first scale consisted ofa part of the Inventory of
Learning Styles (ILS). The ILS was constructed by first interviewing university
students about their learning and teaching experiences. On the basis of
phenomenographic analyses of the interview results, Vermunt (1996) composed a first
version of the ILS, containing 241 items. Factor loadings and reliability indexes were
used to create subscales and to reduce the number of items to 120 (Vermunt, 1998).
We preferred further reduction of items (on the basis of reliability indexes) for the
present study. This resulted in a 100-item version of the ILS, with 25 items in the
mental learning models domain, 25 items in the leaming orientations domain, 25
cognitive processing items and 25 regulation items. Only the latter two parts of the ILS
were used: cognitive processing strategies and metacognitive regulation strategies.

Students were asked to report on their strategy use during the past academic
semester. The ILS strategy items were scored on Likert-type scales, ranging from 1(I
never or hardly ever did this) to 5(I (almost) always did this). The 50 items were
broken down into eight subscales: five subscales assessing cognitive processing
strategies and three subscales assessing metacognitive regulation strategies. Reliability
coefficients for the subscales in the present study ranged from .69 to .86.

The second scale, which concerned goal orientations, was derived from scales
developed by Nicholls (Duda 8c Nicholls, 1992; Nicholls, 1989; Nicholls, Patashnick
8c Nolen, 1985). Convergent validity ofNicholls' scales has been recently
demonstrated by Midgley et al. (1998). Twenty-nine items from Nicholls' scales (viz.,
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Table 1: ILS strategies scales; Goal orientation scales; SITIQ scale; BSBBS-25 scales
Scale; Nb. of Description Item example
items; Cronbach
alpha

ILS Strategies scales

Relating and Inferring relations within the
structuring subject matter as well as
N-6; alpha -.84 relations with other knowledge,

and structuring parts of
knowledge into a whole.

Critically Being critical to the opinion of
processing the author, comparing one's
N-4; alpha -.76 vision to that of teachers,

etcetera.

Memorizing Rote learning and learning by
N-S; alpha -.86. heart of facts, definitions,

etcetera.
Analyzing Step-by-step processing of
N-S; alpha -.69 subject matter and paying much

attention to details.

Concrete Seeking examples, trying to
processing personalize and relate to one's
N-S; alpha -.77 own experience, and to use

knowledge outside the study
context.

Self-regulation Controlling the learning
N-10; alpha -.77 process yourself, by

orientation, planning,
monitoring, evaluation,
etcetera.

Externally Focusing on an external source
regulated for the regulation of the
N-10; alpha -.78 leaming process, e.g., taking

learning goals or directions and
questions of teachers to heart.

Lack of Noticing one's difficulties with
regulation regulation of the learning
N-S; alpha - .76 process.

I tried to discover the
similarities and difierences
between the theories that
were dealt with in the course.

I drew my own conclusions
on the basis of the data that
were presented in the course.

I memorized lists of
characteristics of a certain
phenomenon.

I analyzed the separate
components of a theory step
by step.

I tried to interpret events in
everyday reality with the
help of the knowledge I had
acquired in the course.

When I started reading a new
chapter or article, I first
thought about the best way to
study it.

I studied according to the
instructions given in the
study materials or provided
by the teacher.

I realized that the objectives
of the course were too
general for me to offer any
support.
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Table 1 (continued)
Scale; Nb. of Description
items; Cronbach
alpha

Goal Orientation Scales

Ego Orienta[ion Feeling successful ifone
N-7; alpha -.93 outperformes other students; to

prove ones ability.

Task Orientation Feeling successful if one is
N-S; alpha -.85 really learning something; to

improve ones ability.

Effort Orientation Feeling successful if one works
N-4; alpha -.70 hard and is very active.

SITIQ Scale
Entity Theory Thinking intelligence is a fixed
N-9; alpha -.72 and unchangeable quality.

BSBBS-25 Scales
Conscientious- Being thorough, task-oriented,
ness systematic and careful.
N-S; alpha - .86

Extraversion Being active, energetic,
N-S; alpha - .85 vigouros.

Emotional Being calm and relaxed, having
Stability emotional control.
N-4; alpha - .79

Agreeableness Being friendly, flexible and co-
N-S; alpha - .73 operative.

Intellect Being creative, intelligent,
N-S; alpha -.55 imaginative and autonomous.

Item example

I feel really succesfull when...

...I score higher than other
students.

...something I learn makes
me want to find out more.

...I work really hard.

Your intelligence is
something about you that
you can't change very much.

Careless - Careful
Negligent - Thorough

Silent - Talkative
Introvert - Extravert

Nervous - Calm
Tense - Relaxed

Adverse - Co-operative
Cool - Warm

Uncreative - Creative
Unintelligent - Intelligent

task orientation I, task orientation [I, and ego orientation) were translated into Dutch
by the authors, with a check from the Language Centre at Tilburg University. The
items were scored on Likert-type scales, ranging from 1(I completely disagree) to 5(I
completely agree). On the basis of factor loadings (OBLIMIN-rotations) and reliability
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indexes, three subscales resembling those of Nicholls were created that fit the present
data: ego orientation, task orientation, and effort orientation (representing task
orientation II). A description of these scales and their reliability ccefficients aze
presented in Table 1. Correlations between the factors were: (a) r-.15 between ego and
effort orientation; (b) r-.OS between ego and task orientation; (c) r-.38 between task
and effort orientation. Ego and task orientation are orthogonal factors in our study
(compare Schraw, Horn, Thorndike-Christ á Bruning, 1995), whereas task and effort
orientation are positively related.

The third part of the questionnaire was used to measure students' beliefs about
the nature of intelligence: self implicit theories of intelligence questionnaire (SITIQ).
This 10 item questionnaire was developed by Dweck (1991) and translated into Dutch
by the authors, with a check from the Language Centre at Tilburg University. Each
item is scored on Likert-type scales, ranging from 1(completely disagree) to 6
(completely agree). High scores indicate entity beliefs and low scores incremental
beliefs. All but one item are phrased in terms of an entity theory, since items
representing an incremental theory might evoke socially desirable responses (Dweck,
Chiu 8c Hong, 1995).

The fourth scale that was included was the BSBBS-25, developed by Mervielde
(1992), which consists of 25 bipolar markers (trait adjectives) for the Big Five
personality factors. The factors were assessed by five scales that consist ofopposite
trait adjectives (see Table 1). Responses were indicated on Likert-type scales
composed of five boxes (denoting a dimension) enclosed by two (opposite) trait
adjectives at either end. Students indicated to what extent these adjectives were
applicable to them by putting a cross in one of the boxes (e.g., the middle box ifboth
adjectives are thought to be equally applicable). Mervielde translated 50 bipolar
markers of the BRS-50 (Goldberg, 1989) and selected 25 bipolar markers on the basis
of factor analysis with a sample of (Flemish) Dutch-speaking students.

A principal component analysis of this latter set (i.e., the BSBBS-25) within the
present sample showed almost the same five-factor solution as in Mervielde's (1992)
study. Exceptions concerned two items on the intellect factor, which in our study had
higher loadings on the conscientiousness factor. However, to preserve the same
meaning as in the BSBBS-25, the scales ofMervielde's study were maintained. A
second exception concerned a bipolar marker that had the highest loading on the
emotional stability factor in Mervielde's study, but a very low loading on this factor in
our study. The item was excluded from our scales. Reliability indexes for the scales in
our sample varied between .55 and .86 (see Table 1). The intellect factor showed a low
reliability index of .55. Perhaps this can be explained because the participants of our
sample are likely to have high scores on this factor, resulting in a truncation of intellect
scores.

80



4.2.3 Procedure

The survey was sent to the students at the end of an academic semester, at exam time.
A cover letter and postage-paid return envelope were enclosed. Participation was
voluntary. The response rate in the group of Arts students was 450~0. Of the psychology
groups, 320~o and 530~o filled out the questionnaire. The sociology groups showed
response rates of 270~o and 390~0. These percentages are modest indications of the
response rates because surveys were sent to students who were formally registered in
the particular year and program concerned. However, these data usually overestimate
the number of students actually participating in a program. Some students switch to
another degree program during the first year. In addition, drop-out rates from programs
are high in the Netherlands. For example, a psychology group and a sociology group in
our study displayed drop-out rates of 380~o and 370~o respectively.

4.2.4 Data-analyses

Structural equation modeling (SEM) was used to analyze the relations between the

variables by means of AMOS 3.6. This was done first by constructing and evaluating a
measurement model for the dependent variables (learning strategies) and then by
connecting it to a structural model and evaluating the model as a whole. The
measurement model was evaluated by means of confirmatory factor analysis (CFA).
Comparative model-fitting was carried out using, among other things, two measures
derived from statistical information theory (AIC and CAIC). AIC and CAIC take into
account parsimony as well as fit (Járeskog 8r. Sórbom, 1993).

Path analyses were then used to evaluate a structural model in which relations

were evaluated between the Big Five scales, the entity theory scale, goal orientation
scales, and the measurement model. The structural part of the model consisted of
observed variables (represented by rectangular frames). The analyses were conducted
on a covariance matrix and estimates were made by the Maximum Likelihood method.
The present paper presents the standardized solutions that were obtained after the
original solutions. A complete correlation matrix ofall variables is presented in
Table 2.

After a tentative initial model was specified, model-generating was applied to
improve it (Járeskog 8c Sdrbom, 1993). The initial model was modified and tested on
the basis of the same data several times. Statistical and theoretical considerations
served as criteria for specifying the model. To evaluate the model, multiple indexes of
fit were used that collectively indicate the fit of the model to the data (Hoyle, 1995). In
addition to chi-squares as a measure of overall fit, the GFI, CFI, and RMR were also
used (see Jbreskog 8c Sárbom, 1993). Whereas RMR has to be smaller than .05, GFI
and CFI should have values larger than .90 to indicate an adequate fit of the model to
the data.
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4.3 Results

4.3.1 Measurement model of learning strategies
A hypothesized model was derived from secondary factor analyses on ILS scales as
reported by Vermunt (1998) and Vermetten et al. (1999b). In those studies, 2 out of4
factors contained 7 out of8 strategy scales, viz. all strategies except for lack of
regulation. The analyzing strategy loaded on two factors. Since lack of regulation is
not a strategy, but an indication ofproblems experienced (see Vermetten et al., 1999a),
and since it was the only variable not related to the two factors that represented all the
other variables, it was omitted from the measurement model. The 7 strategies
remaining were hypothesized to represent 2 underlying latent factors, labeled surface
learning and deep leaming.

The hypothesized model seemed to fit the data reasonably well. Nevertheless,
diagnostic information for improvement of the model was obtained from the
modification indices. Since it seemed theoretically plausible, a path was added from
surface learning to self-regulation in a revised model. Fit indices showed an improved
fit. In addition to the fact that the chi-square improved significantly (ox2 (1) -26.53),
information measures of fit (AIC and CAIC) indicated that the second model fit the
data better than the first (AIC dropped from 88.25 to 63.72; CAIC dropped from
164.03 to 144.24). Fit indices of the revised measurement model were: x2 (I 1,
N-310)-29.72, p~.01; RMR-.024; CFI-.97; GFI-.97. The chi-square test is sensitive
to sample size and will almost always reject a model in problems with many degrees
of freedom. As an alternative, the ratio of the chi-square to the number ofdegrees of
freedom is ofren used as an indication of fit. Researchers have indicated that ratios as
low as 2 or as high as 5 attest to a reasonable fit (e.g., Marsh 8r, Hocevar, 1985). In the
present measurement model, the ratio was 2.7.

In Figure I, it can be seen that two latent variables, DEEP and SURFACE,
underlay the strategy scales. The surface factor was related to memorizing strategy,
external regulation, self-regulation, and analyzing strategy. The deep factor
represented the analyzing, relating, self-regulation, critically processing, and concrete
processing scales. Two strategy scales (analyzing and self-regulation) cross-loaded on
the latent variables.

The standardized factor loadings ranged from .25 to .82, with 5 loadings above
.70. The proportion of variance (RZ ) for the strategy scales accounted for by the latent
variables ranged from 420~o to 700~0. Surface leaming and deep learning were not
significantly correlated. The factor loadings found were not fixed in further analyses
but estimated again within the complete SEM model. The factor loadings presented in
Figure 1 represent these latter results, which were only slightly different.
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4.3.2 Structural equation analysis
Specific relations in the initial model were based on previously reported relations
between the constructs, and the intercorrelation matrix ofall variables (see Table 2).
Two of the Big Five factors, emotional stability and extraversion, were not or only
slightly related to the other variables and therefore omitted from the model.

The initial model showed two non-significant paths: from effort orientation to
deep learning and from intellect to effort orientation. These paths were omitted in a
second model. Three non-significant correlations, between entity theory on the one
hand and three Big Five scales on the other were also omitted. Modification indices
regarding paths from task orientation to effort orientation, and vice versa, were the
highest (MI~50). Since the addition of these relations could be explained theoretically,
both were added in a second model.

The second model showed a better fit to the data, but still needed further
improvement. The path that was added from task orientation to effort orientation
proved non-significant and was omitted in a third model. Also, the addition of two
paths seemed relevant based on suggestions for improvement by the modification
indices (MI~10) and considerations regarding the content: (a) a path from
conscientiousness to surface learning and (b) a path from entity theory to surface
learning. The addition of the paths and ommission of the path from task to effort
orientation resulted in a better fit, as was witnessed by a significant drop in the value
of chi-square (ox2 ( I)-36.56). Fit indices of the third model were: xz (69,
N-310)-166.43,p~.001; RMR-.033; CFI-.91; GFI-.93.

In the fourth and final model, the effects of adding two more paths were
explored because modification indices suggested a possible significant change in chi-
square. This concerned a path from intellect to deep learning, and a path from
agreeableness to surface learning. The change in chi-square was significant at the
alpha levei of .001 (nx2 (2) -14,52), and fit indices improved slightly. This is the final
model that is presented in Figure 1. Fit indices of this model were xz (67,
N-310)-151.91,p~.001; RMR-.033; CFI-.92; GFI-.94). The ratio of xzldf was 2.3,
indicating a reasonable fit (Marsh 8c Hocevar, 1985).

Maximum likelihood parameter estimates (standardized) regarding the
structural model ranged from .11 to .44, and all were significant at the alpha level of
.05. Rz was .22 for the deep factor and .29 for the surface factor. Table 3 summarizes
the breakdown of the structural equations into direct, indirect, and total effects of all
variables in the model on the goal orientations and learning strategy constructs (all
significant at the alpha level of .OS)
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Table 3: Significant Direct, Indirect and Total Effects for the Revised Model

Predictor
Direct Indirect Total
effects effects effects

Entity theory .24
Ego Orientation

.24

EfJ`~ort Orientation
Agreeableness .26 -- .26
Conscientiousness .23 -- .23

Task Orientation
Agreeableness -- .11 .I1
Conscientiousness -- . 10 .10
Intellect .11 -- .11
Effort Orientation .44 -- .44

Surface Learning
Entity theory .26 .03 .30
Agreeableness .16 .OS .21
Conscientiousness .25 .04 .29
Ego Orientation .15 -- .15
Effort Orientation . 18 -- .18

Deep Learning
Agreeableness -- .OS .OS
Conscientiousness -- .04 .04
Intellect .16 .OS .21
Effort Orientation -- .18 .18
Task Orientation .42 -- .42

4.3.3 Description of the structural model
Note that in Figure 1, an entity theory orientation of intelligence had a direct effect on
ego orientation. Ego orientation in turn had a direct effect on surface learning.
Furthermore an entity theory orientation of intelligence had a direct effect on surface
learning. An entity theory orientation was not related to task and effort orientations.
Agreeableness and conscientiousness had direct effects on surface learning. They also
had direct effects on effort orientation, which in turn had an effect on surface learning.
A direct path ran from effort orientation to task orientation. Furthermore, a direct path
ran from the intellect factor to task orientation. Task orientation, in tutn, had an effect
on deep learning. The intellect factor also had a direct effect on deep learning.
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Figure I: Maximum likelihood estimates (standardized regression weights) for the final
SEM model (error terms are omitted in the figure).

ENTI'I'Y - Entity Theory Belief; EGO - Ego Orientation; AGREE - Agreeableness; CONS -
Conscientiousness; INTEL - Intellect; EFFORT - Effort Orientation; TASK - Task
Orientation; RELA - Relating and structuring; CRTf - Critícal processing; MEMO -
Memorizing; ANAL - Analyzing; CONC - Concrete processing; SELF - Self-regulation;
EXTE - Extemal regulation; SURFACE - Surface Learning; DEEP - Deep Learning
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4.4 Discussion

The explanatory model that was put forward in this study contributes to a unified
theory on personal variables that underlie regularities in learning behavior. Although
our final model is certainly not complete, its strength lies in organizing and integrating
different theories from different lines of research, thus providing a fuller understanding
of individual differences in learning. It helps to define individual differences in
learning more clearly (see also Geisler-Brenstein et al., 1996).

4.4.1 Comparisons with previous findings
In general, the relations presented in the model confirm other research findings. In
some respects, however, the model sheds new light on previously found relations or
suggests a nuance of previous theoretical models or assumptions.

First, the measurement model showed that, as with Vermunt's model (1998),
regulation strategies and cognitive processing strategies are closely related aspects of
learning. Based on a combination of these variables, two mutually independent
underlying constructs were derived. The first one, surface learning, is often described
in the literature as surface-level processing (e.g., Marton 8c S~Ijii, 1997), or as a
reproducing orientation ( e.g., Entwistle, 1988). We found that this type of learning is
associated with a tendency toward external regulation. Marton and S~IjS also found
that a surface approach was related to the motive to satisfy the demands made by
others. The second construct, deep learning, is described in the literature as a meaning
orientation (e.g., Entwistle, 1988) or deep-level processing (e.g., Marton 8z S~Ij~,
1997). Our measurement model suggests that deep-level learning is associated with a
tendency to self-regulate. These results confirm the findings of Vermunt (1998) and
Vermetten et al. (1999b).

The relations between implicit theories of intelligence, goals, and learning
proposed by Dweck and Leggett ( 1988) were validated in the model. An entity theory
orientation was directly related to an ego orientation, which ín turn had an effect on a
surface learning pattern. Dweck and Leggett's model, however, also predicts a relation
between an incremental theory orientation and a task orientation. We did not find this
relationship, possibly as a result of the manner in which implicit theories of
intelligence were measured. The SITIQ consists of items focusing on an entity theory
orientation and assumes that low scores on these items indicate an incremental theory.
Perhaps this assumption of bipolar constructs is incorrect and two separate subscales
are needed to measure both implicit theories of intelligence. The (measured) constructs
might be more or less orthogonal, which is not to suggest that the underlying theory
(Dweck 8c Leggett, 1988) should be revised.

We defined and measured ego orientation in terms of a tendency to prove one's
competence. However, ego orientation has an avoidance dimension too, referring to
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the avoidance of looking incompetent (Dweck 8c Leggett, 1988). The inclusion of this
dimension in the model might have changed the relations. Perhaps a negative
relationship between avoiding incompetence and effort orientation would have been
found. This in turn might lower the present positive relation between effort orientation
and surface leaming.

The intellect factor had a direct effect on deep learning and an indirect effect
through task orientation. Other researchers have found similar relations between
intellect (or openness to experience) and deep, meaning-directed or constructive
learning (Busato et al., 1999; Geisler-Brenstein et al., 1996; Slaats et al., 1997). The
role of task orientation was also consistent with previous findings, as interest was
related to intellect and deep leaming in all of the studies mentioned.

Agreeableness and conscientiousness had direct and indirect effects on surface
learning, with indirect paths running through effort orientation. Relations between
agreeableness and reproduction-directed learning were also demonstrated by Busato et
al. (1999) and Slaats et al. (1997). Relations between conscientiousness, effort and
surface learning have also been reported by other researchers (Geisler-Brenstein et
a1.,1996). It may be that the tendency toward being compliant and co-operative is
consistent with extemal regulation (e.g., taking directions of teachers to heart), which
is part of surface learning. Relations between agreeableness and conscientiousness and
effort orientation can also be imagined. Both conscientiousness (e.g., systematic) and
agreeableness (co-operative, unselfish) seem compatible with the willingness to make
an effort in learning.

Conscientiousness has frequently been shown to positively influence learning
performance (Blickle, 1996; De Fruyt 8c Mervielde, 1996; De Raad 8c Schouwenburg,
1996). Our results suggest that it may have this effect through its relationship to effort
and surface learning. This seems to be the kind of learning behavior that is
traditionally rewarded in educational practice, whereas current ideas such as
constructivist theories point to the importance ofpersonal knowledge construction and
personal understanding (see, e.g., Bednar, Cunningham, Duffy, 8c Perry, 1991;
Salomon, 1998).

Although emotional stability and extraversion were unrelated to learning
variables in our sample, other researchers demonstrated such relations (e.g., De Raad
8c Schouwenburg, 1996; Slaats et al., 1997). Dissimilar research findings could be
accounted for by differing educational contexts and different learning variables in the
various studies. For example, Sternberg (1996) argued that correlations between
personality and learning can be different in different academic settings.

Consistent with the literature on achievement motivation and learning, task
orientation was related to deep learning and ego orientation was related to surface
learning. The present findings broaden our knowledge in this field, as two variants of
task orientation played opposite roles. Whereas task orientation had the expected effect
on deep learning, effort orientation affected surface learning. Using these variants of
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task orientation in our model has clarified that they primarily underlie different ways
of learning.

4.4.2 Understanding individual differences in learning more fully
The embeddedness of leaming approaches within more general personal factors
provides a more complete description of the concepts of deep and surface learning.
Two different dynamics seem to underlie the adoption of surface-level strategies. The
first set of dynamics are ego orientation and the idea that intelligence is a fixed quality.
Assuming that ego orientation is related to minimizing the risk of looking
incompetent, this relationship might be explained by a`safe' feeling that is provided
by surface-level strategies. The second set of dynamics are effort orientation, and a
conscientious and compliant personality. This provides a different understanding of
the nature of surface learning, namely the hard working, careful side.

Alternatively, deep learning strategies can be understood in the light of an
underlying wish to learn and improve one's abilities (task orientation) and by a
tendency to be open-minded, and intellectual. This suggests that students who engage
in deep learning are advanced learners, suitable for university education. However, the
mere existence of this part of the model (i.e., students characterised by this scenario
only) could be insufficient for successful studying. That is, conscientiousness,
compliance, and a focus on external regulation are hardly related to deep learning, yet
seem to be important factors for completing a university education. This elaboration of
the results leads us to think that versatile approaches to learning are important for
academic success (see also Borkowski et al., 1990; Greene 8c Miller, 1996; Pask,
1988).

4.4.3 Future research
Clearly our model will need to be tested using different samples. Our sample consisted
of primarily female students, which is a reflection of the population of social sciences
and arts students at Tilburg University. As regards gender differences in motivation,
Minnaert (1997) indicated their importance in higher education. He reported that for
female students, fear of failure (related to ego orientation) played a more inhibitory
role on effective self-regulation than for male students, which is congruent with the
findings of Pintrich, Roeser, and De Groot (1994). Possible shortcomings concerning
the generalizability of our model to male students, therefore, may be likely especially
with regard to these variables. Another possible limitation could be that agreeable and
conscientious individuals are overrepresented in our sample, as more compliant and
conscientious students are probably more inclined to respond to the survey.

Learning conceptions and epistemological beliefs are believed to have a strong
impact on strategy use (see, e.g., Hofer 8r, Pintrich, 1997; Vermunt, 1998), but are
missing in our model. Future research should investigate how these constructs fit into
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the whole of individual learning differences. We think that further testing and
elaborating individual difference constructs in correlational networks is useful. As
Snow et aL (1996) indicated, this is not only important because they represent
important influences on learning, but also because they are often educational goals in
themselves.

4.4.4 Implications for practice
We want to stress that our focus on personal factors should not undermine the
importance of the learning context and the role of teaching. On the contrary,
educational practice could use this information to influence learning strategies through
the underlying dynamics.

C~ur findings suggest that deep learning can be encouraged by enhancing task
orientation and expediting students' natural curiosity, creativity, and independence.
Creating interest in the subject matter, stimulating the students' desire to really learn
something and to improve themselves, and providing appropriate challenges, may
enhance more deep learning (see also, Ames, 1990, 1992; Borkowski, Carr, Rellinger
8c Pressley, 1990; deCharms, 1984).

To encourage students to also apply surface-level strategies, teaching practice
could stress the importance ofcareful and thorough work and the need for a certain
amount ofco-operation and agreement. Students should also be convinced that their
intellectual skills can be developed (incremental belief), and that persistence and effort
are necessary to acquire such skills. This may diminish the students' tendency toward
entity theory and ego orientations, which seem to represent the least favorable scenario
(see, e.g., Anderman 8c Young, 1994; Dweck 8c Leggett, 1988; Meece, Blumenfeld, 8c
Hoyle, 1988; Nolen, 1988). In conclusion, the evidence obtained concerning
underlying personal characteristics and dynamics offers a point ofdeparture for
instructional practice aimed at changing learning patterns.
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Chapter 5

Powerful Learning Environments?

How University Students Differ in Their Response

to Instructional Measures'

This study aimed at measuring the effects of a university educational reform
project. The reforms seemed to be effective in raising the study pace and the
amount of self-study time, but mainly failed to improve the quality of reported
learning strategies. One explanation for this could be that the instructional
measures were not powerful enough to create more deep-level leaming
strategies. In a second study, a different explanation was explored. It was found
that students who were characterised by a certain composition of learning
characteristics differed in their appreciation and in their use of instructional
measures. Especially the latter may lead to a potentially lower impact of
instructional measures than we would wish. We explore suggestions for
adapting instructional practice.

~ Vermetten, Y., Vermunt, J., 8c Lodewijks, J. (1999). Powerful learning environments? How

universitv students differ in their response to instructional measures. Manuscript submitted to

Leaming and Instruction.
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5.1 Introduction

During the last decade, higher educatíon in the Netherlands has focussed more and
more attention on the quality of educational processes. One of the main objectives of
the Dutch higher education policy in the seventies was to provide `higher education for
the many', which certainly resulted in high attendance levels. This has caused
substantial cost problems, and as a result, policy, since the eighties, has aimed at an
increase ofcompletion rates and a reduction in time needed to graduate
(Goedegebuure á Westerheijden, 1991; Jansen, 1996). With the growing pressure and
higher demands on student performance, the quality ofeducational processes is also
receiving more attention nowadays.

Although the official length of most university programmes has been shortened
to four years (since 1981), most students use more time to graduate. It was suggested
that one of the aspects causing this study delay might be each programme's
`feasibility'. In 1992, a report about the `feasibility' ofprogrammes (Wijnen,
Wolfhagen, De Bie, Brouwer, Ruijter 8r, Vos, 1992) yielded many projects aimed at
upgrading the quality of educational processes. The authors of the report took up the
position that programmes should be `student-centred' instead of `teacher-centred'. T'he
learning processes and activities of the students, rather than the teachers' activities,
should be the starting point for the formation ofeducational processes. In research, a
parallel distinction exists towards teaching conceptions (Kember, 1997). A teacher-
centred conception represents a content-oriented conception of teaching, in which
knowledge transmission is seen as the most important process. A student-centred
conception, on the other hand, represents a learning-oriented conception, in which the
facilitation of learning is the main objective, and this is quite a different perspective.

5.1.1 Student Oriented Education - Dual objectives
At the beginning of the nineties, Tilburg University (a relatively small university with
departments ofLaw, Economics, Social Sciences and Arts) started a reform project
that reflected the developments outlined above. These reforms were referred to as
`Student Oriented Education' (SOE). Introductory reports about SOE (Schellekens,
1991, 1994) described its characteristics, but much freedom was left to the faculties for
their own filling-in of the concept.

In the introductory reports, SOE was described as education aimed at improving
the efficiency and effectivity of leaming processes. The use of the word `learning
processes' indicates that the main orientation is toward the student and his or her
learning activities. This should be the starting point for the curriculum and the
teaching. The description of SOE also indicated that there are two different goals, one
being an improvement of completion rates and study progress (efficiency), the other
improvement of the quality of the leaming processes (effectivity).
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At a more concrete level, it was suggested that SOE courses should be organised as a
series of study tasks, each consisting of assignments, study activities and several
sources of information. Furthermore, these study tasks should be accompanied by
interactive lectures and workshops, and alternative types of assessment. A study
manual for each of the study tasks should contain assignments to guide the student in
processing the study materials, explicitly formulated goals, suggestions for the
learning approach, examples and directions concerning the exams, and practical
information. In a brochure of the Association of Universities in the Netherlands (Smit,
Hulshof 8c Willems, 1994), it is indicated that the success of the concept (students
really leaming to employ academic learning activities) will depend on the quality of
the study tasks.

The present study investigates the impact of the instructiona] measures that
were taken when SOE was íntroduced in the first year of the Law programme, both on
efficiency and effectivity of learning. SOE was operationalized here by dividing each
of the former courses (with course loads ofabout 160 hours, and one final exam each)
into two or three study tasks. Each of these tasks ended with a test (which, e.g., could
also consist ofwriting an essay). The number of tests in the first year of the Law
programme was increased after SOE was introduced, and examinations were more
spread out over the year. Before, the exams had been concentrated in two exam
periods, at the end of each academic semester. Jansen (1996) investigated whether
curricula in which examinations are more equally spread out over the year had a
positive effect on study progress. This hypothesis was confirmed, along with other
hypotheses related to the spread of study load (such as a negative influence if resits
were spread out, and a negative effect ifmany subjects were programmed in parallel).

Each study task in the fust year of the Law programme was accompanied by a
study manual usually containing the elements described above. The lectures were
made more interactive and demanded greater active participation of students.
Furthermore, more variation with regard to the type of exam was realised, e.g., writing
an essay or a paper, or solving a case. In addition to several general characteristics,
there was still considerable variation between individual courses. A more detailed
description of the instructional measures for each of the courses on which this study
focused will be given in the method section.

With its higher frequency of testing, and the spread of exams during the year,
the Law programme was characterised by a stronger external discipline. In his
dissertation on `procrastination at the university', Schouwenburg (1994) pointed to the
large amount of liberty in the Dutch university system, that seems to encourage many
students to postpone their study activities. The increased extemal discipline in the Law
department seems to aim at discouraging such behaviour and at getting students to
study at a more regular pace, to start activities at an earlier stage, and to increase their
investment in study time.

Kember, Wang Jamieson, Pomfret, and Wong (1995) examined relations
between the amount of study time, learning approaches and academic performance.
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Surface approaches seemed to go hand in hand with longer hours of study time, but
also with poor grades, therefore resulting in a very inefficient way of leaming. On the
other hand, the use ofa deep approach seemed only to result in good grades if a
sufficient amount of work was done. Therefore, instructional measures directed at
increasing students' time spent on study probably would only be effective if they were
combined with deep level learning strategies. In the present study, the effects of
instructional measures taken in the first year ofLaw on reported study time (quantity
of learning), as well as on reported learning strategies (quality of learning) will be
investigated. The next section examines the issue of `the quality of learning processes'.

5.1.2 Learning processes and learning styles
As SOE was also aimed at improving the quality of learning processes, we measured
several qualitative aspects of leaming. A method frequently used by educational
psychologists to do this is to use self-report instruments, developed to measure
students' individual learning approaches. Vermunt (1996, 1998) developed such a
diagnostic instrument for student learning in higher education. In the present study,
this instrument was used to measure the effects of SOE measures on the students'
reported learning strategies.

The instrument, which is called the `Inventory ofLearning Styles' (ILS), covers
four learning `components': (1) cognitive processing (e.g., relating and structuring
content), (2) metacognitive regulation (e.g., self-regulation or external regulation), (3)
mental learning models (which refer to learning conceptions such as the idea that
learning is a matter of `taking in' existing knowledge), (4) learning orientations (which
refer to motivations such as personal interest in the subject matter). As the present
study focuses on the effects of SOE on actual learning processes, only the first two
components were used.

The subscales of the four components are related to each other, forming
learning style dimensions that consist of ineaningful combinations of subscales from
the different components. Although relations between all four of the components are
found, leaming orientation scales have the weakest association with the other
subscales (Vermunt, 1998). The [LS scales are usually combined into four different,
independent leaming style dimensions: the undirected leaming style (a problematic
way of learning), the reproduction-directed learning style, the meaning-directed
learning style and the application-directed learning style. For a more detailed
background on the ILS, we refer to the studies mentioned above.

The term `learning style' might suggest that each individual can be
characterized as having one typical style. This, however, dces not apply to the four
styles in the ILS, which represent independent learning dimensions that each student
can report to a greater or lesser extent. It is not immediately clear to what extent the
factors correspond to different subgroups of persons (Wierstra 8t Beerends, 1996). If
we wish to identify subgroups that categorise individuals with similar attributes, a
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cluster analysis is the appropriate method. So far, the ILS has mainly been analyzed by
means of factor analyses, which can be used to group variables (or items) that are
correlated into a smaller number of `derived' variables that represent underlying
constructs. Clusters of students with typical learning attributes might fit the term
`learning styles' better than the factors representing underlying constructs of the
variables (Lindblom-Yl~nne á Lonka, 1997; Meyer, 1996; Noij, Riteco-Slaats Bc
Lodewijks, 1995).

Wierstra and Beerends (1996) found three clusters of university students based
on all the ILS scales. These clusters were interpreted as a self-regulated, meaning-
oriented learning style, an externally regulated, reproductive learning style, and a
flexible, versatile learning style (with high scores on both meaning-directed and
reproduction-directed ILS scales). Slaats, Lodewijks and Van der Sanden (1999)
applied a cluster analysis to the factors of the Inventory of Learning Styles for
Secondary Vocational Education, resulting in a passive learning style (nor
constructive, nor reproductive), a constructive and a reproductive leaming style, and a
versatile (both constructive and reproductive) learning style.

Besides the distinction between deep and surface learning, which is found
frequently and is very well-known, the distinction between passive and active learning
is also found in the literature. Lonka, Joram and Bryson (1994) discern a learning
conception scale, with high scores representing an active epistemology and low scores
a passive epistemology. In the first case, subjects see themselves as active participants,
and learning as an actívity, whereas the latter indicates that students perceive
themselve in a passive role. Van Til (1998) discems four learning approaches, based
on two dimensions of deep-surface leaming and passive-active learning. The active-
passive dimension (next to the concrete-abstract dimension) that Kolb (1984) discerns
in his theory ofexperiential learning is also well-known.

An old distinction that is related to the level of activity is Van Parreren's (1969)
division into actively structuring and (inactive) receptive approaches. Actively
structuring learners employ learning tasks according to a plan, their learning processes
being characterised by logical reasoning (Span, 1964). In contrast, a receptive learner
does not impose a structure, but instead `receives' the structure that is inherently
present in the materials itself One could say that this second approach is more
intuitive, which costs less energy and effort on the part of the leamer.

5.1.3 Powerful and constructivist learning environments
The quality of learning processes, in which pure surface, undirected andlor passive
approaches are assumed to represent lower quality, might be improved by means of a
more `constructivist' learning environment. Constructivist learning environments are
suggested as being especially suitable for advanced learners, such as the students at
universities (Jonassen, Mayes 8c McAleese, 1993). In the constructivist view (see, e.g.,
Bednar, Cunningham, Duffy 8c Perry, 1991; Salomon, 1998; Tynjíilá, 1997), learning
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is seen as an active process in which learners construct meaning, and build internal and
personal representations of knowledge. This is the opposite of the `objective' view, in
which knowledge is seen as an external and independent reality, which has to be
transferred or `poured' into the minds of the learners (compare a teacher-centred
conception). Consistent with this latter view, the goal of instruction is to communicate
knowledge as efficiently as possible, via simplification and regularisation, simple
building blocks and the elimination of irrelevant content and context (Bednar et al.,
1991).

In contrast, constructivists think that leaming must be situated in a rich context,
reflective of real-world contexts, so that constructive learning processes can take
place. Salomon (1998) typifies such novel learning environments, based on
constructivist psychological and philosophical principles, as "...team-based, often
interdisciplinary, oriented towards the solution ofcomplex, real-life problems, and
utilising a variety of technological means" (pg. 4). Since constructivists see learning as
an individual interpretative construction of ineaning, usually leading to somewhat
different individual learning outcomes, a constructivist learning environment also
encompasses `co-operative learning', in which students exchange interpretations and
understandings (Tynj~l~, 1997).

Examples ofconstructivist learning environments are Cognitive Apprenticeship
(Brown, Collins ác Duguid, 1989), and Anchored Instruction (Cognition and
Technology Group at Vanderbilt, 1991). Another version of such `new' learning
environments is process-oriented instruction (Vermunt 8c Verloop, in press; Vermunt,
1995; Volet, McGill 8c Pears, 1995). In this type of instruction, the curriculum not
only consists of the knowledge (phenomena in the subject domain), but also includes
the learning and thinking activities that are needed to construct, change and use this
knowledge. These two aspects are taught in combination with each other: the teaching
of learning and thinking strategies is integrated with the teaching ofknowledge. A
clear link can be made to the characteristics ofcognitive apprenticeship.

In line with the ideas of process-oriented instruction, Donald (1992) argues that
universities need a framework of learning which goes beyond the acquisition of
knowledge and which encompasses ways ofproducing and utilising this knowledge.
Instructional methods on how to develop such thinking processes within courses could
be problem-solving groups and assignments, drills in problem-solving, open-ended
projects, analysis ofcases or situations, or explicit evaluation of the thinking processes
(Donald, 1992). With respect to the latter, the skill of reflection is important and refers
to the ability to observe and reflect upon one's own learning and to (re)conceptualise
and redirect it. This corresponds to metacognitive or metaconceptual awareness, which
is often emphasized by theorists ofconceptual change (e.g., Vosniadou, 1994). Such
awareness and critical reflection is assumed to be a requísite for major changes (e.g.,
Mezirow et al., 1990).

Lodewijks (1993) summarises characteristics of `powerful learning
environments', which stimulate `full' or `complete' leaming. This is a form of learning
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whose outcomes are functional and applicable, also in divergent situations. The
characteristics that Lodewijks defined are very much in line with the ones described
above like: (a) there has to be a complete and rich environment, in which alternate
learning experiences are created and the understanding and use ofknowledge and
skills are explicitly the objective, (b) the learning environment has to invite and evoke
activity of the learner, for example via problem-based contexts, (c) the learning
environment needs to be realisticlauthentic, or at least refer to concrete situations in
which the learning content is used, or where it came from, (d) a clear-cut and reasoned
awareness of the learner's growing individual competence has to be established.

5.1.4 Individual differences in responses to the learning environment
So far, we discussed the learning environment and learning processes separately. In
this section, we focus on the interaction between the learner and the environment,
since we assume that there is no direct influence of instruction on learning (e.g., Van
der Sanden, 1997). In-between these agents stand the learners' perceptions of teaching,
assessment, course content and structure, etc. (Ramsden, 1988). Or, as Entwistle
(1991) put it: `.. it is the students' perceptions of the leaming environment that
influence how a student learns, not necessarily the context in itself (pg. 202). In line
with the constructivist view, the learner constructs his or her own meaning from the
information that is given by the instructional agent.

It is reported in the literature that individual students differ with respect to their
perceptions of the learning environment, as will be demonstrated below. Part of the
present study aims at examining students' differing responses to instructional
measures. In a second study we investigate how subgroups with typical compositions
of learning characteristics (learning styles), appreciate, and use, instructional measures
differently. At the moment, very little is known about such individual differences,
especially with respect to the use of instructional measures.

A conceptual model concerning the interaction of learning styles and the
learning environment (Wierstra 8c Beerends, 1996) depicts some ideas that also
underlie the present study. This model indicates that the factual learning environment
is interpreted by the student, resulting in a perceived learning environment. In turn the
perceived learning environment influences the actual leaming behaviour that finally
leads to the learning outcomes or results. In this model, the assumption that the
(factual) learning environment does not directly influence the learning processes has
been made explicit. Furthermore, the role of the student's habitual learning style which
influences the perception of the learning environment is also important. An example of
this is if reproduction-oriented students interpret an assignment such as: `study chapter
5 for the exam', as an assignment to study all the details and learn offby heart all the
definitions and lists ofcharacteristics, while learners with a meaning orientation would
interpret the same assignment as `study critically and try to describe the chapter in
your own words' (Wierstra á Beerends, 1996).
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In addition to a perceived learning environment, a desired learning environment can be
discerned, which is similarly affected by a habitual leaming style (Wierstra and
Beerends discerned three such leaming styles, bases on cluster analyses, as was
presented above). The difference between the perceived and the desired learning
environments indicates the appraisal of the learning environment, which in turn also
influences learning behaviour and via behaviour learning outcomes. Finally, the
habitual learning style also has a direct influence on learning behaviour.

The study that was based on this model (Wierstra á Beerends, 1996) indicated
moderate correlations between leaming styles and learning environment perceptions.
For example, the perception scale 'directed at relations' was positively correlated with
the ILS scales `relating 8t structuring,' `critically processing,' `concrete processing'
and `self-regulation' (all part of the meaning-directed factor). A need for strong
regulation by the learning environment was predicted by a reproduction-directed and
extemally regulated learning style. Furthermore, the learning conception `construction
ofknowledge' was related to a need for a learning environment directed at elaboration
(relating the learning content to own experiences). In the same way, Entwistle and Tait
(1990) found that students with surface approaches prefer lecturers who provide pre-
digested information, whereas deep-level learners prefer lecturers who challenge and
stimulate the students.

Another study on this subject was performed by Nuy (1991), who investigated
interactions between students' approaches to learning and their appreciation of
structure in the leaming environment (which was a problem-based leaming
environment). A stronger meaning orientation implied more appreciation of low levels
of structure with respect to content (indicated by, e.g., tasks that could be worked out
in different ways, and the teacher providing guidance instead ofbeing an instructor).
On the other hand, a stronger minimalist orientation (high extrinsic motivation, lack of
discipline and globalism) implied less appreciation of little content structure (Nuy,
1991, Table 3). These results are reminiscent of the results of Aptitude-Treatment
Interactions research (Snow, 1989), in which it was found that highly structured
instructional environments tend to be more successful for students of lower ability,
whereas low structure environments result in better learning for higher abilitiy
students.

The most important component of a learning style that plays a role in the
perception of the learning environment might be the metacognitive component
(Crawford, Gordon, Nicholas á Prosser, 1998; Elen á Lowyck, 1998; Mezirow, 1991;
Pratt, 1992). This component can be divided into a procedural part (regulation of the
learning processes) and a declarative part (conceptions about learning and knowledge),
of which the latter seems crucial in the students' perceptions of the environment. Elen
and Lowyck argue that the lack of direct effect of instructional media, methods or
interventions on learning outcomes can be accounted for by the students' `instructional
metacognitive knowledge' (knowledge about the learning potential of instructional
environments). They stress the importance of studies that investigate the impact of
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instructional metacognitive knowledge on the differential use of instructional
interventions.

Related to learning conceptions and mental learning models, but forming a
more broad concept, are `individual learning theories' (Lodewijks 8c Van der Sanden,
1998;Van der Sanden, Terwel 8t Vosniadou, in preparation). Individual learning
theories form a comprehensive concept that can be described as a relatively stable and
coherent whole including, among other things, epistemological beliefs (e.g.,
Schommer, 1994), goal orientations (e.g., Nicholls, 1989), learning conceptions (e.g.,
Marton, Dall'Alba 8c Beaty, 1993; Vermunt, 1998), beliefs about oneself as a learner
(e.g., Bandura, 1986) and ideas about the best way to study. It is probably all these
constituents that form the students' subjective frame of reference and colour the
students' interpretations of the learning context (Van der Sanden, 1997).

5.1.5 Research questions

The first study described in this paper was aimed at investigating the effects of SOE
measures in terms ofefficiency and effectivity of learning. As regards the efficiency
goals, the literature suggests that some of the measures of SOE (stronger external
discipline, spread ofexams) are expected to improve the students' study time patterns.
With respect to effects on the quality of learning processes, there are positive
indications for success, as SOE has some constructivist aspects (such as stimulating
students to become more active). However, the literature on learning styles and
students' personal interpretations and perceptions of the learning environment shows
that instructional measures do not have direct impact on learning, but instead may be
`distorted' or even ignored by the learner, depending on his or her learning style and
individual learning theory. In a second study, the appreciation and use of instructional
measures by students with different leaming styles will therefore also be examined. In
sum, the present paper addresses five questions:
1. How does SOE affect the quantity and patterns of students' time spent on studying

at the course level?
2. What are the effects of SOE measures on the reported learning strategies of

students at the course level?
3. Which seem to be elements of the reformed courses that evoke the biggest changes

in reported learning strategies?
4. Do groups of students characterised by a typical composition of learning

characteristics respond differently to instructional measures and how does this help
to explain the results?

5. What can be learned from the results with respect to the interplay between learning
and the learning environment?
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5.2 Method

5.2.1 Background - Study 1
Study 1 was aimed at investigating the effects of educational reforms as a consequence
of SOE in the first year of the Law programme. In order to find out about the specific
characteristics of SOE at the course level, two sources of information were consulted.
The lecturers of the courses were interviewed about the instructional and assessment
methods they used before and after SOE was implemented. Second, the study
materials of all courses were gathered and inspected. The results of these inquiries are
reported first.

The first semester included four main courses: Private law, Introduction to law,
Criminal law, and Constitutional law. The second semester included four main courses
(all continuations of the courses run in the first semester), and two optional courses
(students had to choose one): Private law, Introduction to law, Criminal law,
Administrative law (a continuation ofConstitutional law), Fiscal law (optionai), and
Public Administration (optional). The contents of the courses remained largely the
same before and after SOE was implemented, but the course load changed for some of
the courses. From the interviews, it appeared that, in general, lecturers thought SOE
implied greater clarity and more suggestions for the students, and that teachers thought
from the student's perspective more often. Each of the courses further had their own
specifications, described below.

The Introduction to law courses (first and second semester) already had
workshops, but these were made smaller (about 12 students). Students had to write an
essay and did several assignments, which was not the case before the introduction of
SOE. Lecturers tried to give fewer lectures, and asked the students to become more
active. Study manuals were improved and included general guidelines on learning
objectives, directions for studying, and strategies for assignments.

The lecturers of the Private law courses in both semesters indicated that they
already had good manuals (including questions, suggestions, and directions), and had
already worked with the cases and assignments. They increased the number of
assignments, and made the workshops more intensive. Furthermore, they added
assigments aimed at learning how to study, of the type: `ask yourself the following
questions.'

The courses in the first and second semester concerning Criminai law provided
more structured materials and a real guide for the students. It was explained in a
stepwise manner how students should think and leam, the subject matter was supplied
in doses, and links between lectures, literature and stated cases were made more
explicit. The subject matter was made more vivid and application-directed. Lecturers
had more time to ask and answer questions and spent less time lecturing.

The exams ofAdministrative and Constitutional law were divided into a
knowledge part and an application-directed part. The courses already used workshops
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and leaming objectives, but the lecturers now added more questions and exercises and
asked for more independent learning. The (optional) Fiscal law course introduced a
case, so students could work with the subject matter on a more concrete level, in work
groups. Lecturers also added a studying assignment which students had to do by
themselves.

Finally, the lecturers of the Public administration course indicated that they took
the opportunity to make `something of it'. After a few introductory lectures, they
provided an instructive case, showed video-materials and worked in groups (15
students). During workshops, students had [o be active, while working on an
assignment. Every student had to write a paper, for which directions were provided.
Lecturers made the course interesting, added variety and reported that students were
involved and had to work hard.

5.2.2 Design - Study 1

The effects of the reforms were investigated by comparing two successive generations
of first-year Law students at university. The first generation attended courses in the
year before SOE was implemented. This group of students will be referred to as the
control group. The other group was the generation that started their Law course in the
next academic year, when SOE was first implemented. This group of students will be
referred to as the experimental group. Both the control and experimental group, were
measured twice during the year: after the first and after the second semester. For each
measurement, both a general questionnaire (applying to the whole semester), and
several course-specific questionnaires (each applying to a particular course) were
administered.

5.2.3 Participants - Study 1
The control group that filled out the general questionnaire consisted of 173 students
after the first semester, and 107 students after the second semester. Of the
experimental group, 110 students answered the general questionnaire after the first
semester, and 77 students did so after the second semester. In all groups, about SSo~o of
the students were women and 450~o were men, and three-quarters or more were aged
between 18 and 20.

5.2.4 Materials - Study 1

5.2.4.1 Course-specific questionnaire: Learning strategies and time measurements.
The course-specific questionnaire contained (amongst other things) part of the ILS.
This part consisted of50 items, all describing learning activities (the learning
strategies domain). Halfof the items concerned cognitive processing activities, and
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Table 1: ILS-subscales and specification of the RIMQ instructional measures

ILS-subscales;
Nb. of items Description Item example

Cognitive processingstrategies
Relating and
Structuring
N~

Critically
Processing
N-4
Memorizing
N-5

Malyzing
N-5

Concrete
Processing
N-5

Inferring relations within the subject
matter as well as relations with other
knowledge, and structuring parts of
knowledge into a whole.

Being critical to the opinion of the
author, comparing one's vision to
that of teachers, etcetera.

Rote leaming and leaming by heart
of facts, definitions, etcetera.

Step-by-step processing ofsubject
matter and paying much attention to
details.
Seeking examples, trying to
personalize and relate to one's own
experience, and to use knowledge
outside the study context.

I tried to discover the
similarities and differences
between the theories that were
dealt with in the course.
I drew my own conclusions on
the basis of the data that were
presented in the course.
I memorized lists of
characteristics of a certain
phenomenon.
I analyzed the separate
components ofa theory step by
step.
I tried to interpret events in
everyday reality with the help
of the knowledge I had
acquired in the course.

Metacognitive regulation strategies

Self-Regulation Controlling the leaming process
N-10 yourself, by orientation, planning,

monitoring, evaluation, etcetera.

External Focusing on an external source for
Regulation the regulation of the learning
N-10 process, e.g., taking objectives,

directions and questions of teachers
to heart.

Lack of Noticing one's difficulties wíth
Regulation regulation of the leaming process.
N-5

Mental models oflearning

Intake of Viewing leaming as reproducing

knowledge facts. Prefer clear and exact

N-5 instructions about, e.g., importance
ofcontent or solving a task.

When I started reading a new
chapter or article, I first thought
about the best way to study it.

I studied according to the
instructions given in the study
materials or provided by the
teacher.

I realized that the aims of the
course were too general for me
to offer any support.

To me, leaming is making sure
that I can reproduce the facts
presented in a course.
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Table 1 (continued)
Construction of
knowledge
N-5

Use of
knowledge
N-5

Stimulating
education
N-5

Co-operative
learning
N-5

Directions for
studying

Assignments,
exercises,
questions

Examples and
directions for
exams

Introductions,
summaries,
outlines

Leaming
objectives

Detailed, step by

step manuals

Viewing as one's tasks in leaming:
making up own questions and
examples, looking for relationships,
consulting other books.

Viewing learning as acquiring
knowledge to use and apply outside
the study context.

Thinking that the teacher should
encourage one to employ learning
activities such as relating or testing
oneself.

Preferring to work and study
together with other students.

If I find it difficult to
understand a particulaz topic, I
should consult other books of
my own accord.

The things I leazn have to be
usefulfor solving practical
problems.

The teacher should encourage
me to compaze the various
theories that are dealt with in a

course

I have a need to work together
with other students in my
studies

RIMQ: Categories ofInstructional Measures

Specification as given in the RIMQ
Advices for how to study something, for how to prepare for lectures,
suggestions for making assignments (e.g. about the importance of
arguments), tips for writing etc.

For example thinking up an example, questions to check whether the
subject matter is mastered (not meant are required assignments, but
only the ones that are optional).

Examples ofexam questions, previous exams, the kind of questions
that can be expected on the exam.

An overview of the contents of the course or the book, an introduction
to the subject, hints about the structure of the subject matter etc.

Formulated goals of the course, intended end results.

A detailed manual or guide for doing the course, in which it is
indicated (in which order) to read something, questions or assignments
are provided, suggestions for how to approach the task are provided,
next again instructions for reading something etc.
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halfof the items concerned metacognitive regulation activities. Every item was scored
on Likert-type scales, ranging from (1) `I never or hardly ever did this' to (5) `I
(almost) always did this.' Eight subscales can be composed from the 50 items. Five
subscales represent strategies in the cognitive processing domain, and three subscales
constitute metacognitive regulation strategies; all are presented in Table 1. Two
combinations can be made within the cognitive processing strategy scales. The `critical
processing,' and `relating 8c structuring' strategies can be combined into one scale that
is called `deep processing'. `Analyzing' and `memorizing', together form a scale
called `stepwise processing' (see Vermunt, 1998).

Whereas the ILS normally asks students to report about their usual way of
learning, in this case, students were asked to report about their learning activities in the
specific context of the course in question. Cronbach alpha reliability coefficients for
the scales measured in this way were between .74 and .91 (see Vermetten, Lodewijks
8c Vermunt, 1999a).

The course-specific questionnaire further contained measurements of `time
spent on studying during the (tradi[ional) exam period'. This was measured by the
student's estimation of the hours spent on (self)studying for the course for each week
that was indicated (about six weeks in December and January for the first semester,
and the same number ofweeks in May and June for the second semester).

5.2.4.2 General questionnaire: Time measurements.
In a general questionnaire, the `time spent on studying during the (traditional) period
of attending lectures' was measured. This was accomplished by asking students to
estimate the hours they studied by themselves on average per week (exclusive ofhours
spent on attending lectures), concerning each of the months that were indicated, and
for each of the courses that were indicated. Other variables were also measured in the
general questionnaire, but these are not ofconcern here.

5.2.5 Procedure - Study 1
All of the questionnaires were sent to students who were formally registered in the
particular year and programme concerned. The questionnaires were sent at the end of
the academic semester (therefore twice a year), at exam time. A covering letter and a
postage-paid return envelope were enclosed. Participation in the study was voluntary.
Students who filled out the questionnaire took part in a prize draw, in which book
tokens could be won.

Response rates for the general questionnaires were 570~0 (first semester), and
350~0 (second semester) in the control group, and 370~0 (first semester), and 250~0
(second semester) in the experimental group. It should be noted that 280~0 of the
students in the control group, and 340~0 of the students in the experimental group had
dropped out during the first year (which is a fairly common drop-out rate in the first
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year ofuniversity in the Netherlands). As the registration of students who quit their
studies always lags behind, most of these students will have received a questionnaire,
but most will probably not have responded. This means that a substantial part of non-
responding students are actually dropouts, and that the response rates in relation to the
persisting students would be higher than the percentages mentioned above.

Course-specific questionnaires were sent only to students who had registered
for the course exams in question. In the first semester, the response rate for the course-
specific questionnaire varied from SOo~o to 600~o for the control group, and from 310~o to
SSo~o for the experimental group. In the second semester, the response rates for the of
course-specific questionnaire varied from 390~o to 410~o for the control group, and from
280~o to 540~o in the experimental group. As an administratíve mistake was made in the
selection ofstudents concerning Constitutional law (first semester), analyses for this
particular course could not be carried out.

5.2.6 Data-analyses - Study 1
Oneway analyses of variance were used to analyze the differences between the control
group and the experimental group concerning all ILS strategy scales, in the eight
different courses. The same analyses were carried out concerning the time spent on
studying, regarding the months in which lectures were attended, the (traditional) exam
period, and the total amount of time spent on studying for each course.

5.2.7 Background - Study 2
After having collected the data in the Law faculty as described above, the design and
questionnaires were adapted and applied to the Arts faculty. After the first year, we
decided to administer questionnaires at the semester level only, leaving out
measurements at the course level. In addition, different variables were included in the
questionnaires, namely, students' responses to instructional measures. On the basis of
Study 2 we were aiming to explore possible explanatory factors for the results that
followed from Study 1.

5.2.8 Participants - Study 2
Participants were 84 students ofLanguage and Literature (the Arts faculty), in their
second year ofstudy. The present studies were carried out in the context ofa broadet
research project, in which students in the first and subsequently the second year of
their studies ( in several faculties), were surveyed. It was in the second year of the Arts
programme that we adapted the questionnaires as described in the former sectíon. For
this reason, students in Study 2 were second-year students. They consisted of 810~0
women and 190~o men, of which about two-thirds was aged between 19 and 22.
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5.2.9 Materials - Study 2

5.2.9.1 General questionnaire: ILS scales, Responses to instructional measures
In this questionnaire, all ILS scales were measured at a semester-specific level, and
students were asked to report on how they studied during the past semester. Whereas
in Study t, ILS strategy scales were used as dependent variables in order to investigate
the effects ofSOE on leaming processes, in Study 2, the ILS scales serve as a means
for identifying the different subgroups of students with respect to their typical way of
learning. A second difference with Study 1 is that the learning conceptions part of the
[LS is now added in the analyses, because of the expected importance of these
variables for students' responses to the learning environment.

A second instrument was developed to be included in the general questionnaire,
that measured how students responded to several instructional measures. The
instrument was called the Responses to Instructional Measures Questionnaire (RIMQ).
It included two different kinds ofresponses: ( 1) the student's appreciation of the
instructional measures, and (2) the student's use of the instructional measures in the
learning process. Six categories of instructional measures were defined, based on an
inventory of the elements that most of the study manuals in both the Law and Arts
faculty contained. For each of these categories, both kinds of responses (appreciation
and use) were given. The RIMQ was partly inspired by a similar instrument developed
by Daal and Martens (1993).

In all, the RIMQ contains 12 questions. Each type of instructional measure is
first specified and defined, followed by two questions. Table 1 presents the definitions
of the instructional measures, as given to the students. In the first question, students
are asked to report whether this kind of instructional measure occurred ( 1) `too often, I
don't need this andlor find it imtating,' ( 2) `enough, suitable to my needs,' or (3) `too
infrequently, I need this more.' In the second question they are asked how the
instructional measure is used by them. Five response altematives are presented: (1) `I
act upon it, it provides something to hold onto,' ( 2) `I use it as a check, I compare it
with my own methodlresults,' (3) `I use it afterward, to infer what's important for the
exam,' ( 4) `I rarely use it, I hardly pay attention to it,' ( 5)'I use it rarely because I
don't know what it's intended for.' The latter answer was hardly ever chosen, and was
therefore ]eft out of the analyses.
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5.2.10 Procedure - Study 2
The same procedure was applied here as in Study 1, with the exception of the prize
draw. In Study 2, the response rate was 490~0.

5.2.11 Data-analyses - Study 2
To identify relatively homogeneous groups with respect to their typical composition of
learning characteristics, a hierarchical agglomerative cluster analysis (WARD's
method) was carríed out. The analysis was based on all ILS-scales except for the
learning orientation scales. The reason for leaving out the latter is their rather weak
relations with the other scales. Furthermore, fewer relations are expected between
leaming orientations and responses to instructional measures. Table 1 includes the ILS
scales and their meaning (Cronbach alpha reliability coefficients in Study 2 were
between .66 and .86).

A three-cluster solution was chosen, based on the increase of the distance
coefficient in [he agglomeration schedule, as well as on how well the clusters could be
interpreted. A graph in which the mean scores of the three clusters on the ILS-scales
are depicted is presented in Figure I.

Oneway analyses of variance were used to analyse differences between the
clusters with respect to their appreciation of instructional measures. With significant
F-values, one or two post-hoc complex comparisons were applied, using the
Bonferroni method. Cross-tabulations, using Cramer's V and the Contingency
coe~cient, were camed out to measure the association between the different clusters
of students and the way they reported to use the different kinds of instructional
measures. All analyses (also concerning Study 1) were executed by means of SPSS
statistical sofrware.

5.3 Results

5.3.1 Differences in reported learning strategies - Study 1
Analyses of variance showed that only nine out of 72 F-tests, presented in Table 2,
were significant at the alpha level of .05. Five of the nine significant resul[s related to
the same course in the second semester, viz. the optional course Public administration.
For this course, students in the experimental group more often reported to be engaged
in relating and structuring strategies, critical processing strategies, concrete processing
strategies, self-regulation strategies and less often to be experiencing lack of
regulation.
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Table 2: Means and significance of differences for experimental and control groups
conceming learning strategies (oneway analyses ofvariance).

Mean scores
First semester

Processing strategies Regulation strategies
Courses Group IVa Relat Crit. Concr. Anal. Memo Self Exte. Lack

Private C. 154 3.05 2.33 2.64 2.89 2.92 2.06 3.37 2.16
law E. 92 3.05 2.33 2.82 2.80 3.05 2.11 3.31 2.25

Intro. to C. 136 2.92 2.26 2.24 2.63 3.15 1.99 2.85 2.48
law E. 112 3.01 2.48~ 2.42 2.53 2.97 2.08 3.19~~~ 2.39
Crimin- C. 125 3.08 2.34 2.69 2.66 3.00 2.04 3.16 1.99
allaw E. 111 3.14 2.51 2.86 2.75 3.00 2.14 3.35~ 2.05

Second semester
Processing strategies Regulation strategies

Courses Group N` Relat Crit. Concr. Anal. Memo Self Exte. Lack

Private C. 106 3.39 2.36 3.02 2.94 2.96 2.19 3.51 1.88
law E. 76 3.22 2.49 2.98 2.84 3.01 2.33 3.34 1.79
Intro. to C. 96 3.06 2.32 2.17 2.40 2.93 2.02 2.97 2.70
law E. 71 3.17 2.55 2.23 2.59 3.02 2.07 3.11 2.35~

Crimin- C. 101 3.22 2.43 2.96 2.76 2.99 2.14 3.28 1.86
allaw E. 72 3.20 2.46 2.96 2.71 2.99 2.19 3.29 1.93

Admin. C. 98 3.16 2.26 2.61 2.74 2.91 2.04 3.32 2.14
law E. 70 2.97 2.16 2.52 2.62 3.02 2.01 3.13 2.34

Fiscal C. 76 2.76 2.01 2.53 2.36 2.62 1.84 2.84 2.37
law b E. 44 2.87 2.10 2.66 2.45 2.82 2.00 2.96 2.37
Public C. 31 2.81 1.81 2.22 2.25 2.86 1.76 2.87 2.68
adm. b E. 19 3.53~ 2.87~~~ 2.86~ 2.60 3.00 2.35~~ 2.80 2.04
~p ~.05. ~~p~.01. ~~~p~.001. Intro. to law - Introduction to law; Admin. law - Administrative

law; Public adm. - Public administration. Relat. - Relating and structuring; Crit.- Critically
processing; Concr. - Concrete processing; Anal. - Analyzing; Memo. - Memorizing; Self -
Self-regulation; Exte. - Extemal regulation; Lack - Lack ofregulation. C. - Control group;
E. - Experimental group ( after SOE was introduced).
' The number ofvalid scores showed small variations among the variables, due to missing
values.
b Fiscal law and Public administration were optional courses, therefore smaller numbers of
students attended these.
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Table 3: Means and significance ofdifferences for experimental and control groups
concerning the time spent on studying (oneway analyses ofvariance).

Mean number of hours

First semester

Courses Group N` Septem. October Novem. p ~ Total

Private C. 152 3 23 33 43 102
law E. 92 29~~~ 37~~~ 36 25~~~ 127~~
[ntro. to C. 153 17 18 17 33 85
law E. 92 25~~~ 31~~~ 30~~~ 19~~~ ]06~~

Criminal C. 154 22 22 24 41 108
law E. 94 26 32~~~ 31~ 23~~~ 114

Second semester

Group IV' January Febr. March April Pá Total

Private C. 100 b 25 27 29 44 127
law E. 62 22 33~ 23 29 27~~~ 134
Intro. to C. 90 - 17 18 23 39 98
law E. 56 22 27~~~ 20 22 37 128~~
Criminal C. 93 - 20 20 22 35 99
law E. 57 22 27 19 18 41~ 126~~
Admin. C. 93 - 21 22 24 42 110
law E. 56 20 27~ 23 22 32 125

Fiscal C. 71 - 9 8 15 37 70
law E. 52 11 12 12 16 43 68
Public C. 29 - 10 11 11 28 58
Admin. E. 17 16 22~~ 24~~~ 17 -` -`

p ~ .05. ~ p~.01. ~~p~.001
Septem. - September; Novem. - November, Febr. - February. C. - Control group; E. -
Experimental group (after SOE was introduced); Intro. to law - Introduction to law; Admin.
law - Administrative law; Public admin. - Public administration.
'The number ofvalid scores showed small variations among the variables, due to missing
values.
b In the experimental group, the lectures of the second semester started in January.
` The number of students in the experimental group that had valid scores for the time spent in
the exam period for this course was very low, therefore no statistical test could be carried out
for the total number of hours.
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The Introduction to law course in the first semester also evoked some differences in
reported learning strategies after SOE had been implemented. Students in the
experimental group showed higher levels ofcritical processing strategies and of
external regulation strategies. More frequent use of an extemal regulated strategy was
also reported by students in the experimental group concerning the Criminal law
course in the first semester. Within the second semester course Introduction to law, the
students in the experimental group reported lower levels of lack of regulation. No
further significant differences were found.

5.3.2 Differences in reported time spent on studying - Study 1
Results of the analyses on the time variables are presented in Table 3. First, it should
be mentioned that within the first semester, the course load of Introduction to law (120
hours) and Criminal law (160 hours) remained the same, but that for Private law the
course load increased from 120 hours (control group) to 200 hours (experimental
group). Within the first semester, a clear pattem is visible. The pattern implies that
during the months in which lectures are attended, students of the experimental group
indicated having spent much more time on their study. Increases by about SOo~o in
hours are found. In the exam period, the opposite is found: students in the
experimental group reported fewer hours spent on studying during this period for all
courses. The total amount of time spent on studying had increased for two courses
(Private law and Criminal law) after the SOE reforms.

SOE implíed that lectures in the second semester started in January instead of
February. The course loads of Private law (240 hours), Fiscal law (160 hours) and
Public administration (160 hours), did not change. The course load of Introduction to
law was increased from 160 to 200 hours, ofCriminal law from 120 to 200 hours, and
of Administrative law from 160 to 200 hours. For the second semester, no really clear
pattern ofchange was found. The number of significant differences was less than it
was in the first semester. In February, increased time was reported by the experimental
group for all courses but Fiscal law. In March, this was only true for the course in
Public administration, whereas in April, no differences were found for any of the
courses. In the exam period, less time was spent on Private law by the experimental
group (like in the first semester), and less time was also spent on Administrative law
by the control group.

5.3.3 Cluster analyses - Study 2
Figure 1 presents the mean scores for each of the three clusters on the scales included
in the cluster analyses. Students in the first cluster ( chequers as markers) are labelled
`inactive learners' (N-15). They reported the lowest scores on all but one of the scales.
Deep learning, concrete processing and self-regulated leaming were reported less
frequently compared to both other clusters, but the same holds true for stepwise
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processing, extemal regulation and lack of regulation. Therefore low levels of leaming
activity seem to characterize students within this cluster.

Students in the second cluster (squares as markers) are labelled
`surfacelundirected learners' (N-48), as they have low scores on deep and self-
regulated strategies, but relatively high scores on external regulation, the conception
`intake ofknowledge' and scales characteristic for undirected leatning (lack of
regulation, co-operative ]earning and stimulating education, see Vermunt, 1998). This
was the largest group of students. The third cluster (triangles as markers) consisted of
`deep learners' (N-21), with the highest reported levels of deep, concrete processing
and self-regulated strategies, and of the conception `construction of knowledge'.
Scales that are considered to be characteristic of reproductive and undirected
dimensions were scored relatively low. No relation was found between male or female
students and the three leaming clusters (Cramer's V-.14, p-.44).

-.- Inacdve
leamers

~SurfacelUndi
rected
teamers

--a--Deep
leamers

oA cF o,~ oA o,m cA ;pc~ o,e ;~d; ~oA ;~cF
~y~ ~~~a~ ~~ ~e~ ~,~ ~y~ eA~a ~.~ e J~a aF cP0 0 o A ~0 ~J

eQQ~ ~~~`~~ oti~c e,~OQ~ oti~c yeQ~ ~a~ o~~~ o~~ av~e àcA
ae ~~G;~~ ~,cS Jye y~~~ e~e `~~~t-~ `a~~~ y~~Ja

cF~
ILS scales

Figure 1: Graph with mean scores of three clusters on ILS scales

Note: The first five ILS scales presented at the horizontal axis are part of the meaning-
directed and application-directed leaming style factor; the next three belong to the
reproduction-directed leaming style; the last three are representative of the undirected
leaming style factor (Vermunt, 1998).
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Table 4: Analyses ofvariance for leaming style clusters conceming the appreciation of
instructional measures

Instructional measures Mean (sd) F (di7

Leaming style clusters

Surface ~
Inactive Undirected Deep

Directions for 1.93 2.17 2.00 1.66
studying (.47) (.52) ( .45) (2,80)

Assignments, 2.00 2.08 1.76 3.14
exercises, questions (.53) (.45) (.54) (2,81)

Examples and 2.40 2.65 2.52 1.28
directions for exams (.51) (.48) (.68) (2,81)

Introductions, 2.07 2.15 2.00 .78
summaries, outlines (.46) (.41) (.55) (2,81)

Learning objectives
2.07 2.00 2.19 1.32
(.47) (.46) (. 40) (2,80)

Detailed, step by step 2.00 2.16 1.33 10.41~~~
manualsa ( .00) (.58) (.49) (2,45)

~p ~ .05. ~~p~.01. ~~~p~.001
Low scores indicate the instructional measure occun ed too often, high scores indicate that it
occurred too li[tle.
a For this particular variable [he altemative `not available' was added, which meant that
students who marked this were not included in the analysis.

5.3.4 Appreciation of instructional measures - Study 2
The results of the analyses ofvariance concerning the appreciation of insttuctional
measures by the difierent clusters are presented in Table 4. Two out of the six
categories of instructional measures showed significant results at the alpha level of .05.
No significant differences existed for (1) directions for studying, (2) examples and
directions concerning exams (most students judged this as occurring too infrequently),
(3) introductions, summaries and outlines, and (4) learning objectives.
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Post-hoc comparisons of ineans showed that, with respect to detailed manuals
(t(2,14.1) - -4.94, p ~ .001) and assignments, exercises and questions (t(2,81) --2.16,

p ~.OS), both inactive and surfacelundirected leamers judged these instructional

measures to occur either enough or too infrequently (and need them more often),
whereas deep learners judged both these instructional measures to be enclosed rather
too often and to be unnecessary for them. Detailed manuals were also judged
differently by surfacelundirected leamers versus deep leamers (t(2,23.6) --4.69,

p ~.001), with deep learners stating they occur rather too often, and surfacelundirected
learners stating they occur rather too infrequently.

5.3.5 Reported use of instructional measures - Study 2

Leaming objectives, along with introductions, summaries and outlines, are not used in
different ways by the different groups of students. All other kinds of instructional
measures do show significant results with respect to the reported uses. In the four

crosstabulations shown in Table 5, it can be seen that surfacelundirected learners, in

general, more often indicate that they act upon instructional measures. Deep learners
and inactive learners, on the other hand, report relatively less often to be acting on
instructional measures.

Inactive learners tend to use all four kinds of instructional measures more often

than both other groups after studying the learning materials, mostly to anticipate on

what's important for the exam (the third answering alternative). They also tend to
ignore directions for studying. Alternatively, deep learners, tend to use directions for

studying and examples and directions concerning exams, more often as a check, to

compare with their own methods or results. This same group more often ignores

(hardly pays attention to) assignments, exercises and questions on the one hand, and

detailed manuals on the other. Also, deep learners use assignments, exercises and
questions relatively more often to infer important points for the exam.

One more interesting result from the crosstabulations concerns the difference

concerning the `not available' answering alternative for detailed manuals. Inactive
leamers choose this altemative relatively more often, whereas surfacelundirected
leamers choose this alternative somewhat less often than expected.

5.4 Discussion

In the first study, we investigated the dual effects of student-oriented educational
reforms in the first year of the Law department. The main conclusion is that, in terms
of efficiency, the SOE measures were effective: students showed a more regular study
time pattern and often increased their total time spent on studying. With regard to the

improvement in the quality of learning processes, the SOE measures seemed effective

in one of the courses. In this course the experimental group reported higher levels of
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Table 5: Crosstabulations with significant results for leaming style clusters and ways of
using instructional measures

Way of using
instructional
measure

Frequencies I Frequencies I
Theoreticalfrequencies Theoreticalfrequencies

Inac- Surf~ Row Inac- Surf.! Row
tive Undir. Deep totals tive llndir. D~ totals

Directions for studying Assignments, exercises, questions

Act upon it, someth. I 17 4 22 I 16 4 21
to hold onto 3.7 12.7 5.6 3.5 12.1 5.3
As check, comparing l 14 11 26 5 23 7 35
with own method 4.4 I5.0 6.6 5.9 20.2 8.9
Afterward, for 8 14 4 26 7 5 6 18
preparing exam 4.4 IS.O 6.6 3.0 10.4 4.6
Rarely, hardly pay 4 3 2 9 1 4 4 9
attention to it I. S 5.2 1.3 1.5 5.2 2.3
Column totals 14 48 21 83 14 48 21 83

Cramer's V-.33; Conting. C.-.43, Cramer's V-.30; Conting. C.-.39,
p~.01 p~.05

Examples 8c directions for exams Detailed, step by step manuals

Act upon it, someth. 0 17 4 21 0 15 3 18
to hold onto 3.8 12.0 5.3 2.8 10.6 4.6
As check, comparing 7 23 12 42 1 8 3 12
with own method 7.5 24.0 10.5 1.8 7.1 3.1
ARerward, for 7 8 3 I8 2 3 0 5
preparing exam 3.2 10.3 4.5 0.8 2.9 1.3
Rarely, hardly pay 1 0 2 3 0 3 6 9
attention to it 0.5 1.7 0.8 1.4 5.3 2.3
Are not available 9 17 8 34

5.2 20.1 8.7
Column totals 15 48 21 84 12 46 20 78

Cramer's V-.31; Conting. C.-.40, Cramer's V-.36; Conting. C.-.46,
p~.05 p~.01

Numbers in italics are expected values in the cells. Conting. C. - Contingency Coefficient.
Inactive - Inactive leamers; Surf1[Jndir. - Surface and undirected leamers; Deep - Deep
learners. Someth. - something.
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5.4.1 Quantity and patterns of study time
Dividing former courses into smaller tasks, each accompanied by assignments and a
test (so that exams took place earlier in the year), are the probable causes of increased
reported study time during the beginning of the academic year. Furthermore, these
measures seem to have resulted in a better spread of study time during the year, with
less pressure on the (traditional) exam periods. However, this pattern was more distinct
in the first semester than to the second. In the second semester, there were fewer
differences between the experimental and control group, with both groups reporting a
peak in study time in the (traditional) exam period. A possible explanation is when
students become tired of continuous pressure, and postpone their study activities as a
result.

The overall results in terms ofefficiency were that students in the experimental
group showed a higher study pace, in the sense that they had passed more courses after
one year than students in the control group (Vermetten, Vermunt 8c Lodewijks, 1996).
Although we have not investigated long-term effects, and results of the second
semester indicate a decline in the regularity of studying, SOE did result in students
having a flying start to their university career.

5.4.2 Quality of learning strategies
From the results, it seemed that the mentioned effects on study time did not go hand in
hand with more deep approaches to learning. This is rather worrying, as Kember et al.
(1995) indicated that greater hours of study time, combined with surface approaches,
are a very inefficient way of learning, resulting in poor grades. Therefore, a parallel
improvement in the quality of learning processes is needed, and attention should be
focussed on this in the future.

The weak results concerning the quality of learning strategies may have several
causes. But before going into these, some weaknesses in the method used in this study
should be pointed out. First, we did not measure the actual study behaviour, but made
use ofa self-report instrument as an indicator for such behaviour. Therefore, we
cannot be sure about the effects ofSOE on the real leaming activities that students
employed, only ofhow they perceive their own leaming. Second, there was no
complete experimental design, but only a comparison between two different
generations of students, attending courses before and after SOE was introduced.
Possible pre-existing differences between the groups may have `contaminated' the
results. Therefore, and since the control group attended the courses one year earlier,
there was no completely controlled condition.

Taking these restrictions into consideration, some explorations can be made
regarding the explanation of the results. First ofall, in the first semester there are
increased reports of extemal regulation in two of the courses. Whereas it has been
found (e.g., Vermunt, 1998) that high levels of reported focus on extemal regulation
usually coincide with memorizing and step-by-step processing strategies, this was not
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the case here. Instead, higher levels of external regulation were accompanied by higher
levels ofcritical processing in one of the courses. The explanation may simply be that
more external sources for the regulation of the learning process were provided for the
experimental group (e.g., in the study manuals). Therefore, increased levels of the
scale here may reflect this (external) fact, and not an increase in the inclination of
students to focus, or depend, on extemal regulation. In either case, the usual
association of the extemal regulation scale with surface approaches (see Vermunt,
1996, 1998) is not confirmed here.

The most positive results in the area of learning strategies were found within the
Public administration course. More meaning-directed learning and less undirected
learning was reported by the experimental students. An important question now is,
what distinguished this specific course from the rest. From the interviews with
lecturers and inspection of study materials it appeared that thís course underwent more
profound changes than any of the others. Table 2 reveals that mean scores within the
control group were lower (not statistically tested, but in an absolute sense) for this
course compared to the other courses, on almost all leaming strategy scales. Only lack
of regulation had a high mean compared to other courses. This seems to indicate that
the course had to catch up a backlog in relation to other courses, in which they
apparantly succeeded. It can be seen that most of the mean scores of ineaning-directed
learning strategies were higher now compared to all of the other courses.

Although a`catching-up' effect certainly seems to explain part of the
improvement in reported quality of leaming processes, there is still an interest in
detecting the characteristics of the course that made it more `powerful' than the others.
One important feature may have been the extensive, actual case that students had to
work on in small groups. The case was supported by video-materials and assignments
and seemed to get the students involved. Therefore, this course seemed to incorporate
more constructivistic elements compared to the others. Powerful elements seem to
have been the contextually tied activities and co-opecative participation ofstudents in a
situation that was taken from real life (an authenticlrealistic context), and the high
level of activity that was expected from the students. Also, the writing of a paper to
assess learning outcomes, and the fact that directions were provided on how to do this
(explicit instruction on learning strategies), may well have attributed to the positive
results. In all, these instructional measures resemble the ones presented in the
introduction (Brown et al., 1989; Donald, 1992; Lodewijks, 1993; Vermunt 8c
Verloop, in press; Volet et al., 1995).

Several of such elements however, were also included in other courses. The fact
that, in those cases, they did not show the same kind of impact, may be attributed to
them being less strongly and prominently present. But in addition to this, the students'
habitual ways of learning and their individual learning theories may be held
responsible for a lower impact of instructional measures than was intended. Although
we had not added questions about the students' appreciation and use of instructional

120



measures in the Law group, we specifically investigated this issue in a second study
(with Arts students).

5.4.3 Identified subgroups with typical learning characteristics

Three homogeneous groups of students could be distinguished within the group of Arts

students. Whereas the ILS comprises four dimensions, or factors of leaming, in the
present group there are only three different `types' of students. It should be kept in
mind, however, that the motivation scales of the ILS were excluded from the cluster
analysis. This may have attributed the fact that an application-directed learning style

was not found for example. In the factor structures ofVermunt (1998; regular
university students) and Vermetten, Vermunt and Lodewijks (1999b), this factor

consisted mainly ofmotivations and conceptions. Without motivation scales, the

concrete processing strategy seemed to coincide with the deep-level strategies, and not

to represent a distinguishing typical approach (in combination with `use of
knowledge' ).

Nonetheless, Wierstra and Beerends (1996) also reported three different clusters

in a group ofuniversity students, based on all ILS scales. Two of the clusters (deep

and surfacelundirected leamers) were very similaz to those found in the present study.
It was interesting that the second cluster was a combination ofscales of the
reproduction-directed ILS factor, and the undirected ILS factor. In a former study

(Vermetten et al., 1999b), these factors showed a(low) positive correlation. This

seems to be reflected in the surfacelundirected cluster.
In contrast to Wierstra and Beerends' study, we found a cluster labelled as

inactive learners, while Wierstra and Beerends reported a cluster they labelled as
versatile learners, which at first sight seems to be quite the opposite. However, we

could also have labelled the cluster versatile learners, as deep and surface strategies aze

reported to an equal extent. It was the lower scores on all scales compared to both
other clusters that lead us to label them as `inactive' learners. Inactive learners were

not characterized by high levels ofundirected learning strategies, indicating that they

were not experiencing problems or had low self-confidence (Prins, Busato, Elshout 8c

Hamaker, 1998;VerTnetten et al., 1999a;). They only have low levels of study activities
in general.

5.4.4 Different appreciations and uses of instructional measures

In line with other researchers (Entwistle 8c Tait, 1990; Nuy, 1991; Wierstra 8c
Beerends, 1996), it was found that students with a typical leaming pattern appreciate
aspects of the learning environment that suit their own way of leaming. For example,
deep and highly self-regulated learners indicated that they do not need detailed
manuals, whereas surfacelundirected leamers would like to have them more often.
Therefore, it seems that students prefer a learning environment in which there is
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`congruence' between teaching strategies and their own learning strategies. However,
(constructive) friction between teaching and learning is often necessary to make
students willing to change and to develop their learning strategies (Vermunt 8r.
Verloop, in press).

Not much is known about the differential use of instructional measures by
different types of learners. The present study seems to make an important contribution
to this issue. It also makes it quite clear that direct influence of instructional measures
on learning processes does not take place, which may explain the present (and
generally frequently found) unsatisfactory impact ofeducational reforms on the
learning processes of students.

It was found that in four out of six defined categories of instructional measures,
the three types of learners reported different uses of these measures. Individual
students therefore seem to have their own ways to apply the instruction. What is more,
they tend to use the measures in ways that suit their own habits, ideas and preferences
of learning. For example, deep learners with high self-regulation are inclined to apply
their own methods, and find their own answers, and use instructional measures merely
as a check.

On the other hand, surfacelundirected learners tend to act upon instructional
measures and experience such measures as something to hold onto. This fits the high
levels ofexternal regulation, the intake ofknowledge conception and also the
undirected scales (which indicate a need for support), typical for these students. One
could think that if these learners act upon instructions, it should be easy to evoke deep
learning strategies in this group, simply by giving them instructions to do so. This is
doubtful, however, although we did not investigate this issue. It seems more likely that
these students pay careful attention to the instructions, but use them to do more of the
learning activities that they usually do. Such a result was reported by Gordijn (1998),
who found that provision of feedback was only used by reproductive learners, and that
they used the feedback to learn in an even more reproductive way.

Regarding detailed manuals, we found that their presence was actually more
often observed by surfacelundirected learners, whereas inactive learners more often
indicated that these were not available. A possible explanation is that differences in
focus (what is found to be important; to what aspects does one pay attention) result in
different observations of the learning environment.

It should be noted that the RIMQ was inspired by the regulation part of leaming
rather than by the cognitive processing part. The six categories of instructional
measures of the RIMQ were not specified according to their intentions for, e.g., deep,
concrete or analytic processing. Also, the answer alternatives were not in tenns ofsuch
processing activities, but in terms of regulation strategies (e.g., using as a check, or
acting upon). Although this seemed to be a useful perspective, it would also be
interesting in future research to develop an instrument that concentrates on differences
in the use of instructional measures in terms of cognitive processing strategies. More
qualitative and in-depth studies on this issue are needed.
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5.4.5 Implications for instructional practice
In the constructivist view, individuals view the world in a personal way, and construct
their own meaning. The present study suggests that a person's habitual way of learning
and learning conceptions influence the appreciation and the use of elements of the
learning environment, and therefore diminish the intended impact of instructional
measures. This leaves us with the question ofhow we could `come through' and
improve the quality of ]earning processes through instructional measures.

An answer may be found in the literature about conceptual change (e.g.,
Vosniadou, 1994) already pointed out in the introduction. In this literature, the
importance of inetaconceptual awareness is stressed as a condition for conceptual
change. To improve the quality of leaming, instructional measures should address the
conceptual domain of learning conceptions and beliefs, ofwhich students have to
become aware, and which they have to develop, for example by means of critical
reflection (e.g., Mezirow et al., 1990).

In addition to this, the introduction of elements ofpowerful learning
environments can improve the general level of learning processes, as was shown in
one of the courses in the first year of Law. In order to reform teaching and instruction
in this way, it is necessary to address teaching conceptions as well. Parallel to learning
conceptions, those conceptions underlie the behaviour of teachers and the instroctional
measures they design. In educational reforms, therefore, not only do teaching
approaches need to change, but also teaching conceptions (Kember, 1997).

It was concluded above that the effects of SOE on the quality of learning were
insufficient. As SOE was not introduced as a doctrine, but as an open concept, it
provides the opportunity to improve the educational processes further. Suggestions for
further development are the implications indicated above, and are described in the
constructivist literature. Here, it is claimed that powerful learning environments
include realistic contexts, co-operative learning (e.g., group assignments), explicitation
of thinking strategies, possibilities for applying the knowledge, opportunities for
activity of the learner, and assessments that appeal to real understanding and the ability
to apply knowledge in diverging situations.

Next to such general elements, the results of the second study also point to a
possible benefit of `adapted' instruction. As the deep leamers in the Arts group
indicated that they did not need several instructional measures, it would probably be
best not to bother them with such instructions. On the other hand, undirectedlsurface
learners could benefit strongly from measures addressing the conceptual domain of
leaming conceptions and beliefs, and critical reflection. With today's technology, such
adaptations of instruction toward learner characteristics could be applied more easily
than in the past. A vast area ofpossibilities for improving university teaching still lies
ahead of us.
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Chapter 6

General Conclusions and Discussion

6.1 Answering the general questions
The goal of this final chapter is to discuss the results and conclusions of the empirical
chapters at a general level, and evaluate the entire project. What can be leamed from
the knowledge acquired, what issues require further research, and what are the
practical implications? We begin this chapter by summarising the main results and
discussion points of the previous chapters, so that the general questions posed in
Chapter 1 can be answered.

6.1.1 Do students deploy learning strategies in consistent andlor variable
ways across contexts?

This question yielded a double answer, confirming both contextual variation (different
mean scores in different contexts) and personal consistency (high correlations between
the contexts) across different first year Law courses (Chapter 2). T'hese dual results
could be explained if the context affected all (or at least most) students, but did not
affect the rank order of students on the different learning strategies. It was concluded
that learning strategies seem to be susceptible to context determination, and are
therefore probably also susceptible to modification by training. The simultaneous
finding of a consistent, personal component in strategy use suggests that such
modification would take a considerable amount of time and effort.

6.1.2 What developments can be observed in academic learning in the
first years of a university study?

Considerable changes were found that indicated a positive development towards more
advanced, meaning-directed learning during the first years of a university study
(Chapter 3). Because a longitudinal design was chosen, those developments only
concerned the persisting (and responding) students. Between the first and fourth
semester these students (from different faculties) reported increased uses of self-
regulation, relating and structuring, critical processing and concrete processing.
Strategies indicative ofa reproduction-directed learning style (i.e., external regulation,
memorising, and step-by-step processing) did not decrease, but remained stable. Lack
of regulation also remained at the same level.

Developments were explained by changes in related learning orientations (in
particular, increased personal interest) and mental learning models (especially a
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decrease in endorsing the idea of `intake of knowledge'). Developments were also
explained by changes in the leaming environment that may have had an effect on
particular learning strategies (see section 6.1.6). In addition to these changes
(indicating variability in student learning), strong intercorrelations between
measurements with a time difference ofone year, indicated personal consistency in
strategy use within the same study.

It can be concluded from the above described developments, since they
occurred spontaneously, that leaming-to-leam programmes are notparticularly
necessary in higher education. We disagree with this conclusion since our study, with
its longitudinal design, excluded students who dropped out. Instructional efiort to
explicitely guide students in developing adequate learning strategies and conceptions,
may prevent a group ofstudents from withdrawing from their study. Moreover, we
think such guidance would improve the quality of learning and learning outcomes for
all students.

A`development hypothesis' that predicted stronger interrelations between
learning orientations, conceptions, and strategies with the students' progress in
education, was confirmed (Chapter 3). The factor structure underlying the ILS after the
first semester was less clear and more difficult to interpret than after the third
semester. Comparison with studies of other researchers showed the need for an
additional `context hypothesis' to explain the different factor structures that were
manifested in different circumstances, despite progress in education.

Changing from one type ofeducation to another, seemed to result in relatively
diffuse factor structures (`dissonant' pattems; see Introduction section 1.2), possibly
explainable by an imposed jriction between the learning environment and students'
learning habits (Vermunt 8c Verloop, 1999). This probably triggers students to change,
as their ideas ofknowledge and how to go about learning no longer appear to be
adequate. It was suggested that this period may be optimal to teach students how to
learn, and to help them reflect on their leaming conceptions and orientations.
Nevertheless, a research design that covers a longer time span with frequent
measurements and a more systemic view ofstudents' academic transformations is
needed to expand our knowledge about development in academic learning.

6.1.3 Are certain aspects of student learning more consístent than others?
Lack of regulation and concrete processing strategies showed substantial variability
across courses in the studies described in Chapter 2. In contrast, a memorising strategy
did not show variability across courses at all. In line with these results, correlations
between reported strategies in different courses (seen as supporting the individual
consistency ofstrategy use) were especially high in the case ofa memorising strategy,
and relatively low for concrete processing and lack of regulation. Within the
longitudinal study (Chapter 3), the lowest correlation was also found with respect to
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lack of regulation, whereas the highest correlations pertained to self-regulation and
critical processing. However, the latter strategies showed significant changes over time
as well, indicating a certain amount of variability.

It seems that reproduction-directed strategies (especially memorising) are used
in much more consistent ways than other strategies, both across contexts and across
time. This was explained in both studies by assuming that this is a`chrystallised'
learning strategy, that, because it probably starts at the beginning of the school-career,
has become a stable part of someone's leaming pattern by the time he or she enters
higher education. The specific learning contexts as defined in the present studies do
not seem to influence its use. Yet another explanation might be that the assessments of
each of the courses evoked equal levels of inemorising activities.

Lack of regulation and concrete processing strategies seem to depend more on
contextual influences than on personal habits. They seem very much susceptible to
contextual influences (at least in our studies), and apparrently reflect the context to a
large extent. This would mean that the manifestation of an undirected learning style
(the presence of lack of regulation) could be prevented in part, by including certain
elements in the learning environment. Furthermore, it should be rather easy to induce
concrete processing strategies which are important for the application of learning
content. The elements of the learning environment that seem to play a part here are
addressed in section 6.1.6. Evoking memorising strategies, self-regulation strategies,
and critical processing strategies (that all showed relatively high consistency), is
probably more difficult. These strategies might represent firmly chrystallised habits or
more deep-seated individual differences.

The stability over time of learning orientations and mental models of learning
was lower than predicted (Chapter 3). This means that students (at least the persisting
and responding students in our study) do not have very fixed motives or learning
conceptions. These learning variables are therefore possibly susceptible to
modification by training (like learning strategies). The theoretical model proposed by
Vermunt (see Introductory section 1.4) may need some adjustment with regard to the
proposed stability of learning orientations and mental learning models. An explanation
for the lower than expected stability of learning conceptions may be that
inconsistencies exist within these conceptions. This was found to be true for
epistemological beliefs (Qian Bc Alvennann, 1995; Pajares, 1992). More research is
needed on the issue of stability of different aspects of student learning, since our
studies provide only a small amount of evidence in the scant research on this topic.

6.1.4 What personal variables underlie regularities in student leaming?
A multilayered explanatory model ofpersonal variables underlying regularities in
student learning was proposed (Chapter 4). Goal orientations play an important role in
this model, situated between personality traits and theories of intelligence on the one
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hand, and leaming strategy constructs (surface learning and deep learning) on the
other. Surface learning was related to two different underlying dynamics. One had to
do with a personal goal ofproving one's ability (ego orientation) and the belief that
intelligence is a fixed quality that pervades performance on academic tasks and tests
(an entity theory of intelligence). This was interpreted as a disadvantageous side of
surface learning, as negative effects of underlying variables are known from the
literature. The other underlying dynamics involved an orientation towards a certain
amount of work and effort (effort orientation), a dutiful and thorough attitude
(conscientiousness), and a co-operative and compliant tendency (agreeableness),
suggesting a hard-working and systematic side of surface learning. Though this seems
an important condition for academic success, merely practicing this type of learning
will probably not result in a deep and personal understanding of leazning content. Deep
learning was mainly related to the desire to learn and improve one's abilities (task
orientation) and a tendency to be open-minded, creative, and intellectual (openness to
experience), which suggests that this type of learning is chazacteristic of advanced and
expert learning (see Introductory section I). The fact that deep leatning was hazdly
related to conscientiousness, focus on external regulation, or effort orientation,
however, suggests there may be an easy and too self-reliant side to deep learning as
well.

Although the model was certainly not complete, its strength lies in organising
and integrating different theories form different lines of tesearch, thus providing a
more comprehensive understanding of underlying personal dynamics for learning. We
got a more clear definition of what individual differences in leazning consist of, and
how they originate. These fuller descriptions made the potential drawbacks of both
approaches more clear, and seemed to stress the importance of teaching students to use
a versatile approach to learning (see also Pask, 1988).

The fostering of deep learning should focus on themes such as enhancing a
person's task orientation, and his or her tendency to be cteative, inquisitive, and
autonomous. Stimulating the students' interest and their wish to really learn something
and improve themselves, and getting them involved in the subject matter and
assignments by means of appropriate challenges, are possible ways to enhance deep
learning (see e.g., Ames, 1990; Borkowski, Carr, Rellinger 8c Pressley, 1990). In order
to encourage students to also apply (systematic) surface-level strategies, teaching
practice could stress the importance ofcareful and thorough work, and the need for a
certain amount ofco-operation and compliance. Students should also be convinced
that their intellectual skills can be developed, and that, in order to actually acquire such
skills, persistence and effort are necessary conditions to acquire. This, and
emphasizing improvement ofstudents' personal performance and de-emphasizing the
comparison of students' performances to those of others may diminish the students'
tendency toward entity theory and ego orientations, which represent an unfavourable
scenario for students.
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6.1.5 What effects did the first SOE reforms have on the quantity and
quality of learning processes?

Many of the reformed courses evoked quantitative learning effects, meaning that the
time spent on studying changed significantly (Chapter 5). The time pattems became
more regular, and for some of the courses the total time spent on studying increased
after the SOE reforms. The overall results in terms of efficiency were that students in
the SOE programme had a faster study pace, in that they passed more courses after one
year than students in the pre-refortn programme (Vermetten, Vermunt 8c Lodewijks,
1996).

The reforms were less effective with respect to the quality of leaming
processes, although one of the courses showed substantial effects on the application of
learning strategies (Chapter 5). In this course, more meaning-directed learning, and
less undirected learning was reported by students in the SOE programme. Because this
pertained to only one of the courses, attention to improvement ofqualitative leaming
processes was recommended for future reforms. This shift in emphasis was made in a
continuing project (SOE-2), which focuses on the development of students' academic
competencies and skills by means ofprojects, role plays, simulations, practicals,
problem-based learning, and cases (De Klerk, 1997; Schellekens, 1995).

6.1.6 Which elements of the learning environment seem to play a part in
the results of questions 1, 2, and 5?

Two courses in the studies of Chapter 2 evoked higher levels ofalmost all processing
and regulation strategies, and reduced the lack of regulation and the frequency of
encountered problems (which proved to be related to lack of regulation). These
courses differed in several respects from two other courses that evoked lower levels of
most strategies combined with higher levels of lack of regulation and encountered
problems. The first two courses showed more use of stated cases in both instruction
and assessment, and therefore more vividness of learning content (being related to
concrete issues and everyday practice), more cleamess oforganisation ofsubject
matter and more provision of diverse didactic resources in the study materials. It was
suggested that presence of these course elements caused the higher levels of relating
and structuring, critical processing, concrete processing, analysing, self-regulation, and
extemal regulation strategies, as well as lower levels of lack of regulation and fewer
encountered problems. An increased focus on external regulation could be attributed
specifically to the more pronounced inclusion of diverse didactic resources and the
provision of a clear organisation of subject matter. There seemed to be more external
resources available that could be used to regulate the learning process. The lower
frequencies of lack of regulation and encountered problems might be ascribed
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specifically to these course characteristics also. More discussion on this subject
follows in section 6.2.

In the longitudinal study (Chapter 3), the observed increases in reported self-
regulation, relating and structuring, critical processing and concrete processing, were
partly ascribed to increased levels ofactivating instruction (e.g., group assignments
and discussions); directing instructional activities (e.g., providing guidelines for
studying); and concretising instructional activities (e.g., asking for possible
applications) between the first and third semester. As was suggested in section 6.1.2,
instructional effort explicitely guiding the development of learning strategies could be
especially effective during the first semesters ofan academic study (which probably
represent a period of `friction'). Although frictions often occur spontaneously, it is
recommended that higher education make use of this principle in more deliberate and
systematic ways by gradually imposing new challenges and demands, and by a fading
support. In designing such instruction, a combination ofactivating instruction,
directinglsupporting instructional activities, and concretising instructional activities
seems to be effective. Furthermore, stimulating personal interest, and convincing the
students that learning is not similar to `intake of knowledge' (see section 6.1.2) might
support the desired developments even more. Fostering developments in student
learning presumably does not demand a constant study environment, but rather an
environment that gradually imposes new challenges and demands, combined with
adequate directions and support, and a growing appeal to the students' responsibility.

The quantitative results of SOE reforms (Chapter 5) were attributed to the
division of earlier courses into smaller tasks, each accompanied by assigments and a
test. These elements of the learning environment seem to accelerate the study pace,
thereby improving the `feasibility,' or `doability' of the study programme (see section
5.1 of this book). While such measures could be classified as necessary conditions in
study programmes which bring them up to a level that dces not interfere with studying
(Wijnen, Wolfhagen, De Bie, Brouwer, Ruijter á~ Vos, 1992), they are not sufficient
conditions to improve the quality of leaming processes. Elements that seem to belong
to the `sufficient' conditions for improving qualitative learning processes were found
in the Public Administration course (Chapter 5), which underwent more profound and
`powerful' reforms than the others. It had an extensive, actual case that students had to
work on in small groups and included more contextually bound activities that allowed
students to participate in a situation taken from real life. Furthermore, the assessment
consisted of writing a paper, with directions on how to do this. The course elements
discussed here seem to be essential for creating powerful learning envimnments that
improve the quality of learning and learning outcomes.
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6.1.7 Do student groups with different leamer characteristics respond to
instructional measures in different ways?

Based on cluster-analysis, three homogeneous subgroups ofstudents were
distinghuished (Chapter 5, second study): inactive learners, surfacelundirected
learners, and deeplself-regulated learners. The largest group was composed of
surfacelundirected leamers. As the study involved students in their second year of
university that have had some time to adapt themselves to the learning environment,
this might be a reflection of the nature of instruction. If this were true, it would be
rather worrisome. Though the former is speculation and more research is needed to
confinn this view, the studies of Ramsden and Entwistle (1981) demonstrated that
different perceptions of teaching contexts (of academic departments) were linked to
different approaches to studying. More research is needed to find out to what extent
the three clusters are generalisable to other groups of students (e.g., other departments
and other study years).

The inactive group seems to be the most interesting expansion of Vermunts'
four learning style profiles, since an `indolent' or `passive' dimension was not
included in his model. It seems to be a learning pattern that deserves attention though,
since a group ofstudents with such an indolent, passive, learning pattem seems to exist
in practice. For example, Slaats (in prep.) showed the existence of a passive learning
style too, in a cluster analysis of students in secondary vocational education. This
seems to be a type of learning pattern that is revealed by cluster analysis, but not by
factor analysis (differences between these types of analyses were discussed in section
5.1.2). Ifwe wish to identify subgroups that categorise individuals with similar
attributes, a cluster analysis is recommended.

Each of the homogeneous groups seemed to appreciate aspects of the leaming
environment that suited their own way of leaming. For example, deep and highly self-
regulated learners indicated that they do not need detailed manuals, whereas
surfacelundirected learners indicated that they would like to have them more often.
Instructional measures were also reported to be used in different ways. Deep~self-
regulated learners were inclined to appiy their own methods and reported using
instructional measures mostly as a check, or to anticipate on the exams.
Surfacelundirected learners reported more often acting upon instructional measures
and experiencing them as something to hold onto. Inactive learners often reported
using didactic resources to anticipate on exams, and to ignore directions for studying.

The results made it clear that there is no direct influence of instructional
measures on learning, but that the individual mediates this influence and decides ifand
how to use instructional measures. This may explain the unsatisfactory effects ofsome
of the SOE-reforms on learning strategies. Obviously, many more in-depth and
experimental studies are needed to gain insight into the interactions between learner
characteristics and responses to different kinds of instructional measures. Furthermore,
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in our study the use of instructional measures was only defined in terms of regulative
functions, whereas uses in terms of, e.g., deep or surface approaches would also be
important. The most important consequence of the results is to realise that there is no
immediate way to direct the learning processes, and that methods have to be invented
to more effectively reach the student. Some suggestions will be made in section 6.4.

6.2 Similarities and differences between the studies

The studies demonstrated both the variability and consistency of student leaming.
Though this may not be a very spectacular result, educational researchers and
practitioners usually tend to stress one or the other. The contribution ofour studies was
to demonstrate the simultaneous existence ofvariability and consistency in different
circumstances: across contexts and across time. Furthenmore, we examined personal
influences that explain regularities, as well as contextual influences that explain
variability, and we explored the interactions between the context and the person to
demonstrate that context only has an indirect influence on student learning.

Vermunts' learning styles theory assumes a general and habitual aspect to
students' learning patterns (as do other models and instruments in student learning
research). Our studies showed that this is a correct assumption, as students preserve, to
a large extent, their typical way of learning across courses and across time. We
contributed additional views to the theory however, by analysing how such pattems
`manifest themselves' in various situations. We looked at learning styles from a
different perspective: not within a hypothetical or prototypical situation, but in several
particulaz contexts. It appeared that the ILS factors (combinations of subscales from
the various leaming components) did not always `manifest themselves' as a unitary
whole under different circumstances. It became clear from our results that the
subscales represent constructs that have separate functions and stand on their own (at
least to some extent). We would like to argue, therefore, that in using the ILS in
educational practice or research, analyses should be performed at the level of
subscales, not considering the styles as consolidated constructs that manifest
themselves in every context (see also Severiens, 1997). By using style factors in data
analyses (i.e., combinations of the subscales as Vermunt defined them in the original
study), too much detail would be lost. Furthermore, as the composition of the factors
most probably differs in different studies, results at this level will be incomparable
across studies.

The general level of learning style factors is, however, useful to investigate the
coherence of the subscales within the particular group of students and the particular
situation. For example, it would be interesting to know wether interrelations are
mainly consonant (in line with the theory) or dissonant (unexpected, theoretically
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incompatible; see Introductory section 1.2). Dissonant pattems may point to certain
frictions between contextual demands and personal habits, conceptions and aims
(compaze section 1.2). Furthermore, the benefit of the general level of styles is that the
originally defined factors ( Vermunt, 1992, 1998) can be considered the point of
departure for summarizing and interpreting scattered results.

From studying the learning patterns in various situations, we learnt more about
the meaning of the subscale `extemal regulation' (letting an external source regulate
one's learning process). External regulation has a rather negative connotation in the
learning styles theory, as it is part ofa reproduction-directed learning style (together
with memorising, analysing, intake of knowledge and certificate orientation; Vermunt,
1998). However, in the light of our results, we would like to question its reputation as
a mere surface strategy. For example, some of the SOE courses ( Chapter 5) evoked
increased levels of students' external regulation, but this did not imply concurrent
increases in other reproduction-directed subscales (and was even combined with
increased critical processing in one of the courses). In Chapter 2, extemal regulation
and self-regulation showed parallel variations across contexts, the opposite pattern to
lack of regulation. Here, extemal regulation was interpreted as the presence ofcontrol
over the learning process as opposed to lack ofregulation. In the same study, high
levels of external regulation also coincided with high levels ofrelating and structuring,
critical and concrete processing, and analysing. Although we do not contest a tendency
to use external sources for regulation to be related to surface-level strategies, we
disagree with the notion that increased levels of external regulation, induced by
contextual circumstances, would have negative implications in the sense of more
reproductive or surface learning.

Our studies ( especially the principal component and confirmatory factor
analyses) also give rise to some remarks about the `surface nature' of the analysing
strategy ( i.e., step-by-step processing of subject matter, studying details, and analyzing
components of a theory or argumentation). An analysing strategy ( like external
regulation) showed parallel variations with meaning-directed strategies across courses
in the studies in Chapter 2. Furthermore, it cross-loaded on the latent variables `deep
learning' and `surface learning' (Chapter 4), and on the meaning-directed and
reproduction-directed factors (Chapter 3). The construct, therefore, presumably has
two sides and might be improved if split up into separate subscales that are less
ambiguous. One side would probably concern a fragmentary way of studying in a
rather dogmatic serialistic manner reminiscent ofwhat Pask (1988) named
`improvidence' ( a lack of integration of learning contents, and the mindless
memorization ofdetails). The other side of the analysing strategy would probably
entail a careful process ofdetailed analysing, for example analysing the parts and
details of a theory to really understand it thoroughly.

More can be said about the reproduction-directed learning style at the general
level. In Chapter 2, it appeared that problems in the area of time managment were
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negatively related to memorising, analysing, and external regulation (section 2.3.6),
which could be interpreted as supporting the disciplinary and methodical side ofa
reproduction-directed learning style suggested in section 6.1.4. Chapter 4 also showed
that another side of surface learning had to do with being focused on proving one's
ability. Perhaps this can be compared to the results ofChapters 3 and 5, which
indicated a relation between reproduction-directed and undirected learning: in Chapter
3 the factors were slightly correlated, and in Chapter 5 one of the clusters combined
reproduction-directed subscales and lack of regulation. Whereas the systematic aspect
seems important in academic success, the undirected and ego oriented aspect suggests
negative effects on learning success. In future research the exístence of two variants of
reproduction-directed learning seems worthy of further investigation, as well as their
relatión to academic success. Ifour interpretation is correct, an explicit distinction
between the variants will be needed to diagnose student leaming patterns.

Interrelations between ILS strategy subscales and subscales derived from other
theoretical models confirmed the external validity of the strategies part of the ILS to
some extent. The `out of control' nature of the lack of regulation subscale was
confirmed through the relations with problems encountered while studying. The
structural model presented in Chapter 4 confirmed the construct validity of the ILS
strategy subscales, through the meaningful relations with goal orientations, theories of
intelligence, and personality constructs. Goal orientations, the most strongly related
factors to learning strategies in this model, are recommended as additional constructs
when investigating student learning variables.

Our studies emphasised that in learning, the person of the learner is involved.
Interrelations between learning strategies and personal variables were substantial
(Chapter 4), and individual differences seemed to mediate the influence of the learning
context (Chapter 5). Therefore, modifying the students' ways of learning (e.g.,
inducing a deep-level leaming approach) cannot be done by `easy' measures aimed
only at the cognitive processing level, but must include the students' fundamental
attitude towards learning (Marton 8c S~ljá, 1997). Furthermore, students are probably
not very inclined to change their learning patterns spontaneously. This is based on the
finding that students appreciate and use instructional measures in ways that fit their
own learning habits (Chapter 5), but also on the interrelatedness of leaming strategies
with personal variables (Chapter 4). Without some externally imposed urge or need,
students are not likely to change their habitual patterns. These general conclusions
stress the need for powerful and profound instructional reforms, ifwe really want to
influence the quality of learning processes (see section 6.4).
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6.3 General indications for future research

A main concern that we have about the empirical studies of this dissertation relates to
the use of self-report instruments. The main problem is that no real learning strategies,
goal orientations, personality traits, etc., are measured, but only the students' own
perceptions of these variables. However, since it is impossible to observe such
variables in a direct way, indirect measurements will always be necessary. We could
have improved the validity of our results, however, ifwe had used multiple
assessments to obtain converging evidence of the variables (Weinstein ác Meyer,
1996). Use ofmultiple assessments, e.g., combinations of self-reports, think-aloud
procedures (verbalisations of what one is thinking or doing while completing an actual
task), interviews, and a product such as an examination or written assignment are
recommended for future research on student learning. Although it may be argued that
we provided some evidence regarding the construct validity of the ILS strategy scales
(see the former section), studies into the validity of the ILS (like that ofPrins, Busato,
Elshout, ác Hamaker, 1998) are needed in the future.

It is questionable whether the ILS is a fully adequate instrument for innovative
learning environments such as constructivist environments that arrange authentic
learning activities. ILS items are generally worded for reading, learning from text
books, and teachers giving lectures. Perhaps revisions, especially of the learning
activities, are needed if the instrument is to be used in leaming environments ofa more
constructivist nature.

The IPIA (section 3.2.3) was developed to measure perceived instructional
activities. This inshvment was based on two different categorizations at the same time:
(1) directing and activating instructional activities, and (2) cognitive, metacognitive,
and affective instructional activities. This is presumably the reason why four subscales
were found which did not seem to be constructs of the same class (e.g., activating and
motivating are somewhat like apples and oranges). The instrument could be improved
if it was made up of different components, preferably parallel to the ILS. It would be
more complete if it contained subscales in separate domains, e.g., perceived teachers'
leaming and teaching conceptions, perceived instructional goals, perceived kinds of
regulation activities, and, perceived kinds ofcognitive processing activities deployed
by teacher, text book, etc. Another important problem with the IPIA was the answering
scale, which represented students' evaluative views of the perceived instructional
activities (e.g. `this occurred much too little'). In future, it would be better to avoid the
evaluative part, and construct answering alternatives in terms ofperceived frequency
ofoccurrence only (or at least to measure this separately from the student's appraisal).

An important direction for future research into the matter ofconsistency and
variability of student learning concerns individual differences in the degree to which
students show changeable or fixed learning approaches. Pask (1988) for example,
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discerned versatile learners, who adapted their strategies according to the specifics of
the task (see section 1.2). Slaats (in prep.) and Wierstra and Beerends (1996) also
found evidence for a subgroup of students characterised by a flexible use of strategies.
In both our studies on consistency and variability across contexts and time, analyses
were performed at the general group level. It could, however, have been more
infortnative, if we had found subgroups differing in their level of flexibility.

The ILS as such does not measure a versatile leaming pattem, though a cluster
analysis of the subscales could have enabled us to define such a leaming pattern. The
problem in our empirical studies on consistency and variability, however, would have
been that the variables needed in the cluster analysis already served as dependent
variables. In future research it would be quite interesting to find out what individual
difference constructs play a part in versatile learning patterns, e.g., whether students
are very rigid, defensive, or flexible and open-minded. Of the Big Five factors,
emotional stability, agreeableness, and intellect (openness to experience), all seem
potentially relevant with respect to this issue. But also the student's learning
conceptions may be relevant: e.g., Schellings, Van Hout-Wolters and Vermunt (1996)
found that students (tenth graders) who adapted their selection patterns towards
instructional tasks, had different learning conceptions from non-adaptive groups.

Gender differences were beyond the scope of this research. Nevertheless,
several studies indicate that men and women show different learning patterns in higher
education (Minnaert, 1997; Severiens á Ten Dam, 1994; Van Elk á Lodewijks,
1996;). Not only differences in single variables can be expected (e.g., Van Elk 8c
Lodewijks showed that women report an external regulation strategy more often), but
also interrelations between learning variables may differ, or the interactions between
learning variables and learning context might differ for women and men. In terms of
future research, we believe that if studies investigate homogeneous subgroups
seperately (regarding relevant individual difference characteristics) this would also
capture the problem ofgender differences. That is, we do not expect biological gender
differences to be the cause of the distinct relations and patterns in student learning
research, but the psychological variables that are associated with the gender
differences.

A final suggestion for future research concerns more controlled intervention
studies to investigate the effects of specific elements of the leaming environment on
student learning, and how those effects are mediated by learner characteristics. Our
studies contained fairly broad descriptions of the learning environment, like the SOE
reforms and differences between course contexts. Although we tried to overcome this
problem by a thorough inspection of study materials and by interviewing the lecturers,
attribution ofvariations in learning patterns to specific context factors remained
uncertain to some extent. Due to the fact that the studies were performed in natural
learning environments, it was impossible to disentangle the effects ofspecific
contextual elements. More precise intervention studies are needed in order to find out
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which instructional measures call upon, support, or diminish, which learning variables.
Furthennore, such influences are unlikely to be generalisable to all students, and
should therefore be examined in relation to leamer characteristics such as habitual
learning strategies, degree of self-regulated learning, leazning conceptions, and goal
orientatíons.

6.4 Practical implications of the studies

An important implication of the present dissertation is that the learning environment is
determinative for leaming processes to a certain extent. In other words students tend to
adapt their way of learning to the learning context to a certain extent. As discussed in
section 6.2, however, our studies also emphasized that in learning, the person is
involved. This leads us to believe that powerful and comprehensive instructional
measures are needed if individual learning patterns aze to be modified. If the goal of
higher education is to create `expert leamers', implying durable effects on the quality
of learning and learning outcomes, drastic educational reforms aze needed. This will
no doubt take a lot of time and effort. As we tend to think that improvement in the
quality of learning is worth the effort, some suggestions for higher educational reforms
in this sense, based on the results of the empirical studies, will be presented below.

A distinction between different types of educational reforms, consistent with
their intended goals, seems useful for organising the present section. A contrast has
already been made between `necessary' (related to `doable' programmes) and
`sufficient' instructional measures (especially aimed at improving the quality of
learning processes). A second distinction that we would like to introduce is between
instructional effort aimed at fostering students to think actively, thoroughly, critically,
and to get them involved in deep-level and concrete learning activities, versus
instructional effort that is aimed at changing students' learning competencies directly.
Both can be classified as `sufficient' measures, because they aim at improving the
quality of learning processes. Whereas the first is directed at higher-order or
`complete' learning (Lodewijks, 1993) of leaming content and related skills (section
6.4.2), the latter is directed at equipping the student with the competence ofexpert
leaming itself (section 6.4.3). A similar distinction is also made by Weinert and De
Corte (1996) who refer to them as `optimal environments' and `new models of
instruction', and, `the fostering ofstudent's leaming competencies' respectively.
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6.4.1 'Necessary conditions'
The division of former courses into smaller study tasks containing assignments and a
test seemed to accelerate the study pace and produce more regulaz patterns in time
spent on studying (Chapter 5). Therefore, such measures are recommended to improve
the `doability' of study progranvnes. As the results declined in the second semester
however, probably due to the students becoming tired ofcontinuous pressure, some
caution is needed in the implementation of similar reforms. If students aze swamped
with assignments, tests, papers etc., their effort will pmbably not last for long. What is
more, such constant heavy pressure could result in the learning processes becoming
more superficial. This result was reported by Ramsden and Entwistle (1981), who
demonstrated a relation between reproductive leaming and perceived heavy workload
and a lack of freedom in leazning.

Our results also suggest that several instructional measures can be taken to
avoid lack of regulation and problems while studying (Chapter 2). The provision ofa
clear organisation ofsubject matter and the pronounced inclusion ofdiverse didactic
resources seemed to contribute to lower levels of lack of regulation and fewer
problems. The nature of these instructional elements seems to be representative ofwell
thought-out, well structured and cleaz courses with sufficient supporting devices.
These seem to be important necessary conditions for studying, because they may
prevent many students losing control and encountering problems. It is important to
keep in mind that our results pertained to first-year students, and that the same
instructional elements may have quite different effects for more advanced students,
who do not need much support.

Generally speaking, Dutch universities do not give sufficient attention to the
educational process. In the last decade this has changed, however, SOE being one of
the examples. Greater attention to the educational function of universities is necessary,
and among other things should focus on creating necessary conditions for learning,
like those identified in our results.

6.4.2 'Sufficient conditions' for creating powerful leaming environments

The reformed course in Chapter 5 that improved the quality of learning processes
suggests several powerful instructional elements. These elements were identified as
context-bound activities and co-operative participation of students in a situation that
was taken from real life (an authentic context), a high level of activity that was
required from the students, getting students involved, assessment by means ofa
written paper and directions on how to do it. From Chapter 2 it appeazed that elements
evoking more meaning-directed and application-directed learning concemed the use of
stated cases in both instruction and assessment, and (probably because of the stated
cases) vivid learning contents, being related to concrete issues and everyday practice.
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A possible contribution to the development of ineaning-directed and application-
directed learning (Chapter 3) came from increased levels ofactivating instruction (e.g.,
group assignments and discussions); directing instructional activities (e.g., providing
guidelines for studying); and concretising instructional activities (e.g., asking for
possible applications).

In general, these results confirm the literature on powerful and constructivist
learning environments (see section 5.1.3). The similarities between the suggestions
from this literature and our results concem, for example, that learning should be
situated in a rich context, reflective of real-world contexts, so that constructive
learning processes can take place (e.g., Brown, Collins 8c Duguid, 1989). This relates
to our findings on the effects of the use of cases, concretising instructional activities
and context-bound activities. Another important element, also confirmed in one of our
studies, involves a socially supportive context, with students working together,
because students have to be able to exchange interpretations and understandings (e.g.,
Volet, 1991). Furthermore, some ofour studies confirmed that powerful learning
environments should invite and evoke the activity of the learner (e.g., Lodewijks,
1993). Importance of assessments that provide opportunities for producing and
utilising knowledge, and that form a constructive alignment with curriculum objectives
and teaching~learning activities (Biggs, 1996) was confirmed by our findings on the
Public Administration course, in which a written paper seems to have contributed to
the improved quality of the learning process. At last, providing directions and support
for learning activities (e.g., directions on how to write the paper), confirmed the idea
that teaching should not only relate to learning contents, but also and at the same time,
to leaming and thinking activities that are needed to use and apply the knowledge (e.g.
Brown et al., 1989; Vermunt, 1995).

The elements mentioned in this section are not directly aimed at changing
individual learning compententies (except perhaps for the latter). They presumably
affect the quality of leaming and the learning outcomes in that particular situation, but
the goal is not to equip the student with the competence of learning itself. For that,
additional elements are probably needed, aimed at long-term and durable effects on the
quality of learning.

6.4.3 'Sufficient conditions' for fostering students' learning competencies

In the empirical chapters we suggested that since learning strategies, learning
conceptions, and learning orientations are partially variable and susceptible to context,
they are probably also modifiable by training. We also concluded that this training
would take considerable time and effort, because the same variables are also partially
consistent and linked with personal variables. Furthermore, instructional effort seems
to be mediated by particular learner characteristics. Therefore, it is suggested that
instructional measures that aim at influencing students' learning competencies should
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be comprehensive. They have to involve the students' goals, motives, beliefs, learning
conceptions, and behavioural tendencies, a process in which reflection and awareness
play a role.

In section 6.1.4 we stressed the importance of teaching students to use a
versatile approach to learning. From the explanatory model (Chapter 4) we deduced
suggestions for fostering deep learning and the systematic side of surface learning by
involving underlying personal factors (i.e., goals, beliefs, behavioural tendencies).
Likewise suggestions were made for avoiding the ego-oriented side of surface
learning. In Chapter 5 we suggested the importance of inetaconceptual awareness (e.g.,
Vosniadou, 1994), which could be a successful factor in preventing students from
using instructional measures in ways that are not intended, or to ignore them
altogether. Awareness and critical reflection are assumed to be a requísite for change
(e.g., Mezirow et al., 1990). It is recommended, therefore, that instructional measures
address the conceptual domain of learning conceptions and beliefs, ofwhich students
have to become aware, and which they have to develop by means of critical reflection.

It was pointed out in Chapter 5 that, apart from the leamer's conceptions,
teaching approaches and teachers' conceptions also need attention. A learning
framework must be created within the educational institution that gces beyond the
acquisition of knowledge and ecompasses ways ofproducing and utilising it (Donald,
1992). Teachers' conceptions of teaching should be conform to this framework. The
teacher's role that fits the above can be described as that ofan expert model who
explicitely demonstrates learning competence, and that of a coach, who guides
students towards expert learning.

An example ofa practice that fosters students' (learning) competenties is
described by Everwijn, Bomers and Knubben (1993). In this competence-based
education, the importance of teaching general knowledge and skills in the area ofe.g.,
communication, problem-solving, use of information, analysis, and decision-making is
emphasised. Students learn to apply heuristics in the area of general skills and
metaskills (reflecting and learning-to-learn), in interaction with a varying discipline-
specific learning content. This practice furthermore implies a continuing process of
contextualisation and decontextualisation. At the start of the first year, students are
instructed in the general skills, and throughout their studies they have to use and apply
them in a variety ofproblem settings. One of the most important skills in this
compentence-based education is the ability to observe and reflect upon one's own
behaviour and to (re)conceptualise and redirect the behaviour (e.g., by means of
logbooks, feedback sessions, super- and intervision, and by emphasising a reflective
attitude). The characteristics described in this paragraph much resemble the principles
ofprocess-otiented education (e.g., Vermunt, 1995; Volet, McGill, 8c Pears, 1995),
and the SOE-2 concept which emphasises the development of students' academic
competencies and skills. Elements ofcompetence-based and process-oriented
education, integrated in a curriculum characterised by a`doable' programme and

144



powerful learning environments, are especially recommended for future reforms in
higher education.
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Nederlandse samenvatting

Inleiding
In de huidige samenleving bestaat een toenemende behoefte aan mensen die zich
effectief, soepel en snel verder kunnen ontwikkelen. Dit betekent dat er in het
onderwijs nadruk gelegd moet worden op `leren leren' en `leren denken', zodat
studenten het vermogen krijgen tot verder leren. Het hoger onderwijs zou studenten
moeten afleveren die kundig zijn op het gebied van leren en studeren: die beschikken
over een breed repertoire aan leerstrategieën, die weten hoe en wanneer zij deze
strategieën adequaat kunnen gebruiken, en die hun aanpak aanpassen indien dat nodig
is.

De huidige vemieuwingen in het Nederlandse hoger onderwijs zijn dan ook
vaak gericht op het ontwikkelen van het zogenaamde zelfstandig leervermogen.
Daarnaast zijn de veranderingen vaak gericht op het verbeteren van studierendementen
en de verkorting van de studieduur. Een voorbeeld van beide zaken vormt het
Studentgericht Onderwijs (SGO) dat in de jaren '90 van start is gegaan aan de
Katholieke Universiteit Brabant (KUB) te Tilburg. Eén van de doelen van dit
proefschrift is om de effecten te onderzoeken van dit SGO.

Het belangrijkste theoretische doel van dit proefschrift is om een bijdrage te
leveren aan de vraag ofen in hoeverre individuele leerpatronen consistent of juist
veranderlijk zijn. Het is namelijk zeer wel denkbaar dat pogingen om via de
leeromgeving (zoals bij SGO) invloed uit te oefenen op het studiegedrag, op
gespannen voet staat met individuele leerpatronen. Het bevorderen van kundig en
zelfstandig leren betekent voor veel studenten een breuk met hun eigen leergewoontes
en stijlen. Het is de vraag hoe veranderlijk individuele leerpatronen eigenlijk zijn.

De data-verzameling voor dit proefschrift heeft plaatsgevonden in het kader van
een flankerend onderzoek rondom de invoering van het SGO. Het SGO kan in het
algemeen worden omschreven als een reeks studietaken, waarin verschillende
opdrachten, studieactiviteiten en informatiebronnen rondom een bepaald onderwerp
zijn bijeengebracht. Bij een studietaak hoort een takenboek, waarin doelen,
opdrachten, studeeraanwijzingen, voorbeelden, praktische infocmatie en aanwijzingen
voor het tentamen zijn opgenomen. De activiteit van studenten speelt een belangrijke
rol in het SGO.

Deelnemers van de onderaoeken in dit proefschrift waren alle voltijdstudenten
van vier faculteiten aan de KUB, grotendeels 19 tot 22 jaar oud. De methode van
onderzoek bestond uit vragenlijsten waarin studenten zichzelf beoordelen op
verschillende eigenschappen en gedragingen. De inhoud van de vragenlijsten is per
onderzoek anders, maar een constant onderdeel was de Inventaris Leerstijlen voor het
hoger onderwijs (ILS), ontwikkeld door Vermunt.
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Een belangrijk onderdeel van dit instrument zijn leerstrategieën die studenten
gebruiken om (a) de leerstof te verwerken (de verwerkingsstrategieën), en (b) het
eigen leerproces te sturen (de regulatiestrategieën). Voorbeelden van
verwerkingsstrategieën zijn het relateren en structureren, het kritisch verwerken van
leerstof (dit hoort bij `diepgaande' verwerking), en het memoriseren en herhalen van
leerstof (dit hoort bij `oppervlakkige' verwerking). Voorbeelden van
regulatiestrategieën zijn zelfregulatie (waarbij de student veel eigen

verantwoordelijkheid neemt in het leerproces), en exteme regulatie (waarbij de student

vooral afgaat op aanwijzingen vanuit een externe bron).
Daarnaast meet de ILS ook (c) iemands leerconcepties (dit zijn opvattingen

over wat de aard van leren is) en (d) leeroriëntaties ofwel studiemotieven. Ieder van de

bovengenoemde onderdelen van de ILS bestaat uit meerdere subschalen, die onderling

samenhangen. In deze samenhang vormen zij vier leerstijlfactoren: een
betekenisgerichte leerstijl, een reproductiegerichte leerstijl, een toepassingsgerichte

leerstijl, en een ongerichte leerstijl.

Onderzoeken
Het eerste onderzoek (hoofdstuk 2) gaat in op de vraag of eerstejaars Rechtenstudenten

op consistente enlof op veranderlijke wijze studeren voor verschillende cursussen in

hetzelfde semester. Dit zegt iets over de mate van veranderlijkheid van leerpatronen,

en over de mate waarin studenten hun leergedrag aanpassen aan verschillende

contexten. De meeste onderzoeken op dit terrein kijken vanuit één perspectief naar dit

verschijnsel. In ons onderzoek keken we tegelijkertijd naar veranderlijkheid, én naar

individuele consistentie. Daarnaast keken we naar verschillen in veranderlijkheid
tussen de leerstrategieën onderling. Een cohort eerstejaars Rechtenstudenten vulde vier

keer een vragenlijst in voor vier verschillende cursussen. Deze opzet werd herhaald bij

een volgende generatie eerstejaars Rechtenstudenten, om een indicatie te krijgen van

de generaliseerbaarheid van de resultaten.
Uit het onderzoek bleek dat studenten het gebruik van leerstrategieën variëren

naargelang de leeromgeving. Tegelijkertijd werd er echter ook een bepaalde mate van

individuele consistentie gevonden in gerapporteerde leerstrategieën over de cursussen

heen. Mogelijk kan dit verklaard worden doordat de leeromgeving een invloed heeft
op hoe de hele groep van studenten leert, terwijl de onderlinge, interindividuele
verschillen tussen studenten blijven bestaan.

Het tweede onderzoek (hoofdstuk 3) is een longitudinaal ondeaoek naar de

veranderingen die zích voordoen in de manier van leren van studenten binnen de eerste

twee jaar van een universitaire studie. Hetzelfde verschijnsel van consistentie en
veranderlijkheid in leerpatronen wordt hier vanuit een tijdsperspectief geanalyseerd. Is

de veronderstelling dat studenten in de loop van hun studie op steeds kundiger wijze

gaan leren terecht? Bij 276 studenten van verschillende faculteiten is gekeken hoe hun
(gerapporteerde) leerstrategieën, leerconcepties en leeroriëntaties veranderden tussen
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een half jaar en anderhalf jaar studie aan de universiteit. Hierbij is ook gekeken naar
veranderingen in de samenhang en structuur van de genoemde variabelen.

Uit de vergelijking bleek een toename van betekenisgericht en zelfregulerend
leren tijdens de eerste twee jaar van de studie. Een gelijktijdige tcename in
persoonlijke interesse in de studie en een vermindering van de opvatting dat leren
bestaat uit het puur opnemen van kennis, kunnen deze ontwikkelingen voor een deel
verklaren. Ook de toegenomen activerende instructie die werd waargenomen verklaart
deze ontwikkelingen. Behalve de veranderingen, werd wederom gevonden dat er een
behoorlijke mate van individuele consistentie is in gerapporteerde leerstrategieën over
een tijdspanne van een jaar. De opzet van het onderzoek brengt met zich mee dat de
huidige resultaten alleen voor een selecte groep studenten gelden, die twee keer de
vragenlijst heeft ingevuld, en de studie niet vroegtijdig heeft gestaakt.

De onderlinge samenhang tussen de verschillende onderdelen van de ILS was
sterker en theoretisch consistenter na het derde semester in vergelijking met het eerste
semester. Dit bevestigt de zogenaamde `ontwikkelingshypothese' die was gebaseerd
op ander onderzoek met de ILS in verschillende onderwijsomgevingen. Hieruit was
gebleken dat in de loop van de onderwijscarrière de samenhang tussen de
componenten van de ILS steeds sterker en consistenter werd. Toch is een additionele
`contexthypothese' nodig om te kunnen verklaren dat bij een verandering van
onderwijsomgeving, de samenhang tussen verschillende componenten van leren als het
ware door elkaar geschud wordt (getuige de relatief losse samenhang in het eerste
semester).

Uit beide onderzoeken is gebleken dat de memoriserende strategie het sterkst
een consistent karakter vertoont, hetgeen inhoudt dat studenten steeds in ongeveer
gelijke mate van de strategie gebruik maken in verschillende cursussen en semesters.
Dit kan mogelijk verklaard worden doordat deze strategíe een `uitgekristalliseerde'
strategie is, die al vanaf het begin van iemands schoolcarrière onderdeel vormt van zijn
leerpatroon, en daardoor een stabiel onderdeel is geworden. De meest variabele
strategieën bleken stuurloosheid (een gebrek aan regulatie) en een concrete
verwerkingsstrategie te zijn, wat waarschijnlijk betekent dat deze relatief gemakkelijk
zijn te beïnvloeden door kenmerken van de leeromgeving.

In het derde onderzoek (hoofdstuk 4) is ingegaan op onderliggende persoonlijke
factoren die een rol spelen bij het leren. De individuele consistentie in leerpatronen die
eerder werd gevonden zou hiermee voor een deel kunnen worden verklaard. Theorieën
over leerstijlen, prestatiemotivatie, en persoonlijkheidstrekken zijn samengebracht in
een structureel vergelijkingsmodel op basis van 310 studenten van verschillende
faculteiten.

In het structurele vergelijkingsmodel bleken verschillende
persoonlijkheidstrekken en doeloriëntaties samen te hangen met twee onderscheiden
manieren van leren: oppervlakkig leren en diepgaand leren. Een oppervlakkige manier
van leren werd door twee verschillende processen verklaard. Enerzijds door iemands
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overtuiging dat intelligentie een vaststaande eigenschap is en een (hieraan
gerelateerde) `ego-oriëntatie' (leren met als doel je eigen bekwaamheid te bewijzen).
Anderzijds werd oppervlakkig leren verklaard vanuit de persoonlijke eigenschappen
`nauwkeurigheid' en `meegaandheid' (ofwel vriendelijkheid), en een daarmee
samenhangende `effort orientation' (leren met als doel je in te zetten en hard te
werken). Een diepgaande manier van leren werd verklaard vanuit de
persoonlijkheidstrek `openheid' (ook wel `intellect') en een hieraan gerelateerde `task
orientation' (waarbij het persoonlijke doel van leren is de eigen competenties te
verbeteren). Dit onderzoek gaf ineer inzicht in de aard en oorsprong van individueel
consistente leerpatronen.

In het vierde en laatste onderzoek (hoofdstuk 5) stonden de rol en invloed van
de leeromgeving bij het leren centraal. Wat is de invloed van innovatieve didactische
maatregelen (in het kader van SGO) op het leren van studenten? En worden de
maatregelen door alle studenten op dezelfde manier ervaren en gebruikt? De effecten
zijn onderzocht in termen van bestede studietijd en in termen van leerstrategieën. Het
onderzoek vond plaats bij de Rechtenfaculteit, waar SGO als eerste werd ingevoerd.
Het cohort eerstejaars studenten dat onderwijs volgde in het jaar direct voorafgaand
aan de invoering van SGO vormde de controle-groep. Deze groep werd vergeleken
met het daaropvolgende cohort studenten, dat onderwijs kreeg volgens het SGO
concept.

Het belangrijkste effect was dat de tijdbesteding aan de studie regelmatiger
werd en dat voor sommige cursussen de totale tijd aan zelfstudie toenam. Minder
effecten werden gevonden in de gerapporteerde leerstrategieën. Uitzondering hierop
vormde één van de cursussen, waarin studenten die de SGO-vorm volgden meer
betekenisgerichte strategieën en minder ongerichte strategieën rapporteerden. Deze
cursus werd gekenmerkt door een realistische opdracht die was gebaseerd op een
bestaande casus, en die werd ondersteund door videomateriaal. Verder werkten
studenten in groepjes aan de opdracht, werd er een groot beroep op hun activiteit
gedaan en bestond de toetsing uit een te schrijven paper. Deze cursus vormde hiermee
blijkbaar een krachtige leeromgeving.

Het feit dat de meeste SGO-cursussen weinig of geen effect leken te hebben op
de manier van leren zou verklaard kunnen worden doordat instructie-maatregelen geen
rechtstreekse invloed hebben op leerprocessen. Individuele percepties spelen een
interveniërende rol bij de waardering en de wijze waarop men gebruik maakt van de
instructie. Om deze verklaring nader te onderzoeken zijn verschillende typen studenten
onderscheiden en is gekeken ofzij verschillen in hun waardering en gebruik van
dezelfde didactische maatregelen.

Op basis van een clusteranalyse zijn drie homogene subgroepen onderscheiden
in een groep van 84 Letterenstudenten. Deze werden gekenmerkt als een `inactieve'
groep (die weinig studie-activiteiten in het algemeen ontplooit), een
`diepelzelfregulerende' groep, en een `oppervlakkige~ongerichte' groep. Ieder van
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deze typen studenten leek die aspecten van de leeromgeving te waarderen die passen
bij de eigen manier van leren. Zo gaven diepelzelfregulerende studenten aan dat zij
geen behoefte hebben aan gedetailleerde studie-handleidingen, en gaven
oppervlakkigelongerichte studenten aan dat zij dergelijke handleidingen vaker zouden
willen hebben. Verschillende didactische maatregelen werden ook verschillend
gebruikt door de verschillende subgroepen. De inactieve groep gaf vaker aan dat zij
studeeraanwijzingen naast zich neerlegt, en dat zij verschillende soorten maatregelen
(bijvoorbeeld oefeningen en opdrachten) pas achteraf gebruikt, om eruit af te leiden
wat belangrijk is voor het examen. De oppervlakkigelongerichte grcep gaf vaker aan
dat zij didactische maatregelen gebruikt als een houvast, en dat zij er naar handelt.
Daartegenover zei de diepe~zelfregulerende groep dit minder vaak, maar gaf zij aan
didactische maatregelen vaker te gebruiken als een `check', om te vergelijken met de
eigen werkwijze. Deze resultaten geven duidelijk aan dat er geen directe invloed is van
de leeromgeving op de leerprocessen, maar dat het individu er een persoonlijke
inkleuring aan geeft.

Algemene conclusies
De onderzoeken toonden tegelijkertijd consistentie en variabiliteit aan in leerpatronen,

zowel in verschillende cursussen als in verschillende semesters. Vermunt's leerstijlen-
theorie veronderstelt een algemene en habituele component in de leerpatronen van
studenten. Dit blijkt een correcte assumptie te zijn, gezien de grote mate van
consistentie in individuele leerpatronen die werd gevonden. Door echter ook variaties

te onderzoeken werd duidelijk dat de gebruikte leerstrategieën ook afgestemd worden
op, ofbeïnvloed worden door, de specifieke leeromgeving. Verder werd duidelijk dat
de samenhangende patronen (ofwel stijlen) zich niet steeds als een geheel gedragen,
maar dat de losse variabelen (zoals bepaalde leerstrategieën) ook een zelfstandige
functie en betekenis hebben. Voor onderzoek met de ILS wordt dan ook aanbevolen
om niet alleen te werken op het niveau van stijlen, maar ook op het niveau van losse
variabelen.

De gevonden relaties tussen de ILS-variabelen en variabelen uit andere
theorieën (bijvoorbeeld hoofdstuk 4) ondersteunen de externe validiteit van onderdelen
van de ILS. Op een aantal variabelen werpt dit proefschrift echter een ander licht. De
schaal `externe regulatie' heeft vaak een negatieve connotatie vanwege de relatie met
reproductiegericht leren. Het blijkt dat dit niet zonder meer terecht is, gezien de
parallelle patronen van externe regulatie en betekenisgerichte strategieën
(hoofdstuk 2). Ook over de relatie van de analyserende verwerkingsstrategie met
reproductiegericht leren is nuancering op zijn plaats. `Analyseren' blijkt zowel samen
te hangen met reproductiegericht leren, als met betekenisgericht leren. Waarschijnlijk
heeft de analyserende strategie twee kanten: (a) een fragmentarische, serialistische
manier van verwerking, en (b) een zorgvuldig proces van analyse om iets grondig te
begrijpen. Tenslotte zijn er indicaties gevonden voor het bestaan van twee varianten
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van reproductiegericht leren: een systematische, ijverige kant enerzijds, en een
ongerichte (stuurloze) en faalangstige kant anderzijds. Verder onderzoek zal moeten
uitwijzen of deze varianten inderdaad bestaan, en hoe zij gerelateerd zijn aan studie-
succes.

Een belangrijke implicatie van het proefschrift is dat studenten wel tot op
zekere hoogte geneigd zijn om hun leerstrategieën aan te passen aan de leeromgeving,
c.q. erdoor beïnvloed worden, maar dat de persoon van de student hierin een grote rol
speelt. De consequentie is dat het beïnvloeden van iemands leerpatronen niet op
eenvoudige of oppervlakkige wijze kan plaatsvinden, maar dat een verandering van
iemands fundamentele attitude ten opzichte van leren aan de orde is.

Er wordt dan ook een onderscheid gemaakt tussen `noodzakelijke' didactische
maatregelen (zoals een studeerbaar programma), en `voldoende' didactische
maatregelen. Tot de noodzakelijke maatregelen kan bijvoorbeeld worden gerekend een

duidelijke organisatie van leerinhouden. Dit leek in het eerste onderzoek onder andere
een gebrek aan regulatie (stuurloosheid) en het ervaren van problemen te voorkomen.
Met `voldoende' maatregelen, wordt verwezen naar maatregelen die expliciet gericht

zijn op het bevorderen van de kwaliteit van leerprocessen. Daarbinnen kan nog een
onderscheid worden gemaakt in het bevorderen van bijvoorbeeld diepgaande en
kritische leeractiviteiten, versus het direct bevorderen van leercompetenties, ofwel het
leervermogen zelf. Krachtige, authentieke, en activerende leeromgevingen kunnen de
kwaliteit van de leerprocessen sterk verbeteren, maar om meer fundamentele en lange-
termijn veranderingen te bewerkstelligen in het leervermogen zelf is een aanpak nodig

die de doelen, motieven, overtuigingen, opvattingen en gedragstendenties (`de
persoon') van de student omvat. Bewustwording van metacognitieve processen en
kritische reflectie lijken hierin een belangrijke rol te spelen.
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