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by WILBERT J. McKEACHIE 

Professor of Psychology 
University of Michigan 

now come to read only' our own journals, (if any), and to purchase only 
American books. Our provincialism has had the potentially good 
consequence of establishing a single language in psychology, EngIish, but 
it should not excuse Americans from our lack of knowledge of other 
languages and does not excuse lack of familiarity with scholarly contribu- 
tions in English not written by Americans. Thus, I want to represent 
strongly to my fellow countrymen that they will be missing an important 
contribution to the understanding of teaching and learning if they miss 
this book written by British and Swedish psychologists. 

It would not be fair to the authors if this foreword were to attempt to 
summarize all of the rich conceptualization found in this volume. 
Nonetheless, it is important for Americans to realize 'what this book 
contains. The authors deal with problems of learning in real educational 
settings. They bring to bear on these problems both a sophisticated 
methodology and theoretical positions fully informed by modern 
cognitive psychology. Their approach offers ways of looking at the 
phenomena of learning that complement American studies. 
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readable and interesting style that holds the attention both of the expert 
and of the university teacher who is not an expert in cognitive science. In 
fhct, since the book is about learning from the student's point of vjew, I 
would expect that many university students would benefit from the book, 
and I intend to assign it in my own cognitive psychology course for 
freshmen. 

Modern cognitive psychology has stimulated university teachers to give 
greater attention to the importance of understanding and meaning as 
contrasted with recognition and reproduction as a goal of learning and 
higher education. This book gives us not only a great deal of research 
evidence with respect to the ways in which students achieve understand- 
ing but also has clear implications for methods of teaching and testing 
which help students find meaning - meaning which can be retrieved and 
used as a basis for further learning and problem solving. Faculty members 
uniformly think of their courses as contributing to the development of 
thinking that is more analytic or critical. Yet in practice we often teach in 
ways that direct our students to rote memorization, and then blame the 
students for the fact that they have not achieved our objectives. 

I have often said in lectures that professors frequently confuse difficulty 
of a test with high standards of educational value, and that it is easy to 
make a test difficult without making it a more effective measure of 
achievement. This book has helped me to see what I was fuzzily describ- 
ing. It attacks the 'building blocks' conception of knowledge-that 
knowledge involves knowing more and more details of a particular 
discipline, such as more historical dates or more historical figures. Test 
questions are made more difficult as they become more and more 
peripheral to the phenomenon or as they become narrower in scope, 
encompassing "very specific details of an event or minor part of a 
phenomenon." Such a conception of knowledge is frequently portrayed in 
our short answer and objective test items. Higher education, on the other 
'hand, is generally concerned with introducing conceptions of knowledge 
involving greater understanding and analytic ability. 

At the heart of this book is the notion that students' approaches to 
learning are affected by their intentions - "students who did not get 'the 
point' failed to do so simply because they were not looking for it." In 
short, some students focused on the test in itself-the pages, the 
words, the reproduction of the textbook, while other students focused 
upon the author's intentions, the main points, and the conclusions 
to be drawn. This finding illustrates the value of the methods used 
by these authors. Our typical input-output models would simply deter- 
mine that some students had learned the material, and other students had 
not, but we would not know how these differences in achievement were 
related to differences in the students' purposes and strategies of learning. 
"It is the intention to learn from the text which makes people misunder- 
stand it." 

Qualitative methods are applied not only to learning from textbooks 
but also to the experiences of lectures, to essay writing in history and 
psychology courses, and to analysis of the process used by students in 
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carrying out asdgn'ed problem solving tasks. Finally, the approach is 
applied to the total educational orientation of students toward university 

As contrasted with my own and other books on teaching and learning, 
this book is not prescriptive; nonetheless, it is helpful. What the authors 
do is to illustrate ways in which learning occurs and how learning has 
been facilitated by teachers. Readers are then left to work out for 
themselves how the insights may be applied to their own situations. 

In short, the range and depth of the book represent a major 
contribution to our understanding of university teaching and learning. 
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Contrasting Perspectives on Learning 
t. '. 

NOEL ENTWISTLE 

University of Edinburgh 

Introduction 

This book is about the experience of learning as seen from the student's 
point of view. But in this chapter that experience is examined first from 
perspectives adopted by other groups - lecturers, psychologists, and 
educational researchers in an attempt to explore the meaning of learning 
as it is understood by these different interested groups. The student's 
perspective will be used in subsequent chapters as a way of developing a 
new conceptualization of learning, but always it will be important to 
recognise the continuing existence of alternative frameworks for under- 
standing learning in higher education. Each group and, ultimately, each 
individual, has an interpretation of reality which is in some sense unique. 
And yet effective communication depends on shared assumptions, 
definitions, and understanding. Out of this paradox both teachers and 
researchers struggle to make sense of the contrasting experiences of 
learning reported by those involved in the process of education. While 
earlier research tended to use ready-made concepts from psychology and 
sociology to explain differences in student attainment, the new research 
reported here develops a set of concepts altogether more accessible to 
teachers and students and firmly rooted in their common experiences. 
These concepts provide a radically different perspective on learning which 
rhould bring about a better, shared, understanding of learning processes 
which are currently interpreted very differently by these two groups. 

The research focus of this book is higher education. Almost all the 
detailed evidence in subsequent chapters is drawn from that particuhr 
setting, and yet implications, in a general way at least, can be seen more 
broadly. In every educational system one of the prime considerations of 
administrators, teachers, and students alike, at each age level, is what we 
call the outcome of learning- what students can demonstrate of their 
increases in knowledge and changes in understanding as a result of their 
experiences in school or college. This book explores what students learn 
md how that learning takes place. 

Educational research can be seen as careful, systematic attempts at 
achieving a better understanding of the educational process, with the aim 
of improving its effectiveness. Our task is thus to describe more clearly 
how learning takes place in higher education, and to point out how 
teaching and assessment affect the quality of that learning. From these 
darcriptions teachers should be able to draw their own lessons about how 

1 
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"concerned with the nature of evidence on which you base 

Lecturers' Perceptions of Student Learning 
Of course, many lecturers stressed the importance of acquiring skills 

or example, a lecturer in physics had a clear 
olleagues were trying to achieve, with their 

"We want to develop certain skills in the laboratory.. . the ability 
to design the apparatus necessary to carry out the particular 
experiments, to get the answers that you wanted to get at and 
not any other answers, to interpret the numbers that come out of 
the experiment and analyse them. Secondly, we want to develop 
mathematical and deductive skills, to allow them to analyse their 
experiments.. . or any other problem. Thirdly, we want 
-perhaps too much - to cover the entire ground of classical and 
modern physics so that they have a fairly comprehensive idea of 
what the entire corpus of knowledge is in the subject - with a fair 
amount of emphasis on the latest developments so that they can 
get out into a job knowing what physics is like today." 

students' learning and thinking, and their own specialism as making a 
distinctive contribution to this educational process. University forces Other lecturers were more critical of the value of knowledge. They saw 
students to make sential prerequisite for thinking critically 

bject, but were often apprehensive about 
ledge and binding the student too firmly 

a bit more self-conscious about their categories . . . At 'A' level 
(18 + examination) they learn too much detail - they've no time "Most of one's time one is enslaving [the student] to certain 

in order that he shall be accepted as 
of discipline.. . One must also liberate 
him to stand back from them and see 

itrary historical collection of techniques 

"More recently I've come round to the view that economists have , whlch ere not the end of the story.. . 
acquired a way of looking at the world which is indelible, and Very few students will actually do this.. . (but) one would be 

even though they may not find themselves in a position where doing en lnjustlce to them in not making it clear to them that their 
path of duty lay not in accepting, but in changing, the subject." 

* These extracts are from Entwistle et al., 1971, Volume 2. turers' views about the main purposes of 
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university education can be summarized by the term critical thinking - or university because there's nothing else more intelligent occurred 
more than that, what Ashby (1973) has described as post-conventional to him to do." 

Out of a depressingly uniform set of comments berating students for 

for the intellect to be stretched to its capacity, the critical faculty 
sharpened to the point at which it can change ideas" (pp. 147-9). "The main trouble is unwillingness to get down to work, but 

having said this, there is no doubt a paradox.. . in that at some 
In the interviews with lecturers there was substantial consensus about time in the past, in order for a person to have got here, 

the importance of critical thinking, but it was far from clear how this was presumably he had been willing, and something is going on 
expected to be achieved through the predominant teaching methods of which diminishes this willingness." 
lectures, tutorials, and practical classes. It was also far from clear that 
methods of assessment contained the same emphasis dn 'critical 

Psychological Research on Learning 

Research into memory and learning 

wnfirm these introspective impressions of the effects on memory of 
"(Again there is the student who) is not very well motivated; he wnti uity, (remembering ideas or facts closely associated with each 
takes the courses largely because he likes other courses even othuf and of exercise (repetition). It was also noted that we tend to 
less. He may be doing his degree on that basis.. , only attending npat behaviour which leads to satisfying consequences (law of effect). It 



Intelligence and individual differences 

Cognitive structure and processes 



concepts, stored in terms of increasing generality. But this emphasis on 
the logical properties of concepts applied mainly to everyday objects 
whose defining features are readily deduced. Abstract concepts, or those 
which have no agreed formal definitions, cannot be stored in this way. 

David Ausubel has also been interested in concept development, but 
he has chosen to emphasize the essential uniqueness of each person's 
cognitive structure (Ausubel et al., 1978). Abstract concepts are built up 
from a set of experiences which are only partially shared with others. 
Learning thus becomes a matter of constructing meaning. New informa- 
tion has to be interpreted in terms of prior knowledge and concepts which 
contain shared, and unique, shades of meaning. What a student learns 
can therefore be exactly what is taught only in relation to facts or formally 
defined concepts. Otherwise the student will necessarily acquire, and 
subsequently seek to communicate, an interpretation of knowledge which 
contains a personal aura of meaning in addition to the ideas the teacher 
was intending to present. 

Ausubel considers the distinction between rote learning (memoriza- 

IE , tion) and meaningful learning to be important in education. He also 
r I  ? points out that students develop learning 'sets' which predispose them to 
i :  \ utilize either rote or meaningful learning in tackling academic tasks. 

I 1  

, f+ "Irrespective of how much potential meaning may inhere in a 

18 particular proposition, if the learner's intention is to memorize it 
arbitrarily and verbatim (as a series of arbitrarily related words), both 

3; 1 the learning process and the learning outcome must be rote or 
i r meaningless. And, conversely, no matter how meaningful the learner's 

, set may be, neither the process nor the outcome of the learning can 
14 possibly be meaningful if the learning task is not potentially meaningful 
i ; . . . relatable to his cognitive structure . . ." (Ausubel et al., 1978, p. 

>J ti, 41). 
2 Even where meaningful learning is required by teachers or lecturers, 
41 pupils (and students) may often use rote learning instead. 

"One reason why pupils commonly develop a rote learning set in 
relation to potentially meaningful subject matter is because they learn 
from sad experience that substantively correct answers lacking in 
verbatim correspondence to what they have been taught receive no 
credit whatsoever from certain teachers. Another reason is that 
because of a generally high level of anxiety or because of chronic 
failure experience in a given subject . . . they lack confidence in their 
ability to learn meaningfully, and hence perceive no alternative to 
panic apart from rote learning." (Ausubel et al., 1978, pp. 41,43.) 

il,:! 4 

11 2 Learning as personal development 
1 1 "  11 

In contrast to the explanations of learning described in previous sections 
which rely either on controlled and contrived learning settings, or on 
learning material deprived of links with previous knowledge, Carl Rogers 

1 CONTRASTING PERSPECTIVES ON LEARNING 9 '  

has described human learning out of his own experiences of working with 

g eople as a psychotherapist and university teacher. He has come to 
elieve that significant learning is possible only when the individual has 

relf-confidence in his ability to learn and feels that the experience of 
learning will be personally rewarding and meaningful. Freedom of 
@elf-expression and the teacher's unqualified regard for the student are 
the linchpins of Rogers' views on education. In his influential book 
Freedom to Learn, he is strongly critical of traditional approaches to 
teaching which foster competition and provide experiences of failure for 
many children. He condemns didactic or expository methods, unless they 
form part of an entirely different approach to education. Rogers wants 
knowledge to be made subsidiary to the process of learning how to learn, 
a8 to-day's new ideas are to-morrow's outdated information. And above 
all he wants to set the learner free from the type of experiences which 
Q ~ s h  both curiosity and self-confidence. He wants students and teachers 
to recognize that emotions are an essential part of learning- that is of 
'~lgnificant, existential' learning, learning which develops personality as 
well as the intellect. 

"Not the lifeless, sterile, futile, quickly forgotten stuff which is 
crammed into the minds of the poor helpless individual tied into his 
aeat by ironclad bonds of conformity. I am talking about 
LEARNING - the insatiable curiosity which drives the adolescent 
boy to absorb everything he can see or read about gasoline engines in 
order to improve the efficiency and speed of his 'hot-rod' . . . . 

We frequently fail to recognize that much of the material presented 
to students in the classroom has, for the student, the same perplexing, 
meaningless quality that the list of nonsense syllables has for us. This is 
especially true for the under-privileged child whose back-ground 
provides no context for the material with which he is confronted. But 
nearly every student finds that large portions of his curriculum are for 
him, meaninglkss. Thus education becomes the futile attempt to learn 
material which has no personal meaning." (Rogers, 1969, pp. 3-4). 

I In contrast Rogers wants to establish a 'community of learners', free to 
purnue those ideas which excite them, ideas which have intense personal 
morning. He wants, above all: 

"To free curiosity; to permit individuals to go charging off in new 
dlrections dictated by their own interests; to unleash a sense of inquiry; 
to open everything to questioning and exploration; to recognize that 
everything is in process of change . . . [And] we know . . . that the 
Initiation of such learning rests not upon the teaching skills of the 

; leader . . . not upon his lectures and presentations, not upon an 
abundance of books, though each of these might at one time or 

' another be utilized as an important resource. No, the facilitation of 
rlgnificant learning rests upon certain attitudinal qualities which exist in 

I the peraonal relationship between the facilitator and the learner." 
(Rogers, 1969, pp. 105-6). 



ally less than 0.15), and 
accuracy of selection base 

strongly felt and vigorously defended. 

Educational Research on Student Learning 

t been particularly successful. It is now recognized that psycholog 
eories must have 'ecological validity'- that is, the theories must 

chapters. This paradigm shift is thus presented as a separate section. 

Selection and prediction studies 

Educational research has provided a great deal of evidence about th 
factors associated with student learning. In the 1960's and early 1970's th 
main research interest was in selection and prediction. Was it possible t 

rn Australian study, Pond (1964) compared the comments made by 
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contrasting groups of students. The 'high-achievers' reported tha alternative paradigm involves approaches to research rooted in  he- 
organized their studying and time allocations, worked durin nmenology which derive from a direct exploration of students' 
periods, decided on priorities and tried to improve their study tech 0xperienceS of learning. The traditional research paradigm involves 
The 'low-achievers' did not consider organized study to be imp0 explaining student behaviour from the outside, as a detached, objective 
Their comments suggested a transfer of blame for their poor per obmerver. The alternative approach seeks an emphathetic understanding 
ante. They tended to be critical of facilities, mentioning to of what is involved in student learning derived from students' descriptions 
chatter, over-crowding, or scarcity of books. Presumably better-0 of what learning means to them. It involves a shift not just of 
sttldents modify their study strategies to overcome any defec gl@thodolog~, but of perspective. 
academic environment and so maintain a more positive attitude to t Returning to one of the comments made by lecturers about students' 
studies. lack of achievement, this switch of perspective can be illustrated quite 

This body of research on motivation and study methods dramatically. Remember, the lecturer had seemed puzzled by the 
relatively little impact on higher education. It has provided a ra apparent lack of motivation. 
providing advice for students on effective study skills, but the plethora "The main trouble is unwillingness to get down to work, but 
handbooks on the subject has had little, if any, effect. What hrving said this, there is no doubt a paradox . . . in that at sohe 
Why has this substantial body of research made such little impact tlme in the past, in order for a person to have got here, 
practice? Perhaps the most striking deficiency is that it failed in its m presumably he had been willing, and something is going on 
intention. Its purpose was to explain academic performance in terms which diminishes this willingness." 
factors related to success and failure. Explanation was based 
prediction, explored mainly through correlational analyses. It ask When students were interviewed (Entwistle, 1975), they saw no 
which characteristics of students were consistently related to hi paradox. A reversal of perspective provides an immediate, if uncomfort- 
academic performance. Some consistent correlations wer able, insight for the lecturer. 
-successful students were found to be intellectually more able, 
highly motivated, and better organized. But such findings, w , "so often are students bored by uninspired teaching or 

obvious, X aradoxically were supported by unconvincingly 1 dlrenchanted by badly taught material. While university lecturers 
correlatio. . Not only are such findings too general to be u are undoubtedly knowledgeable, they are totally untrained and 
obvious to provide new insights, but they also remain firm1 ~nexamined in the art of communication . . . The completely 
external view of the student - the perspective of education Incorrect assumption is that anyone with a good degree will 
ists. These researchers continued - as the lecturers had - im~licitlv 8utomatically be able to impart this knowledge to others." 
explicitly to blame the students for low levels of academic attainme 
~h~~ failure is explained away as the result of low ability or lac a1 research approaches have also tended to explain student's 
organization or application. They took little cognizance of the existen evement from the lecturer's perspective. Thus an inventory of 
of individual differences in the processes of studying, nor of the co y methods (Entwistle, 1975) contained scales labelled "disorganized 
educational and social context within which learning takes place. dilatory" and "cynical and disenchanted". This description goes 

More recent quantitative research has examined the processes lling; it becomes libelling and an attribution of responsibility, 
learning, but as this research has made use of concepts derived from t implication. It assigns blame for a poor academic 
qualitative studies reported in Chapter 3 of this book, further disc ce solely to the student without asking how the student came to 
of this work will be introduced at a much later stage (Chapter 9). Inste st. Finally, it ignores the responsibilities of the institution and 
we shall move on to consider qualitative studies which have examine r the outcomes of learning. The new research paradigm 
students' experiences of learning. ive and so provides insights for the teacher which are not 

ted in real-life situations in higher education, but are also 
illuminating. They predent a description of student learning from an 

A n  alternative research paradigm ctive - that of the student. 
Perhaps the crucial difference between the research which has grown new approach to educational research was introduced into the 
of the prediction studies and that on students' experiences, is not terature in an influential paper by Parlett and Hamilton (1972), 
quantitativelqualitative distinction in methodology, but a mor anticipated in part by the arguments of Bantock (1961). 
damental philosophical division (Entwistle, 1974, 1976). The quan nal research was criticized for following too slavishly a paradigm 
methods imply reductionism and the use of formal or mechanical mo ed successful in the physical sciences - the hypothetico- 
which embody assumptions about chains of causality. In contrast d. It was argued that the success of this paradigm with 

L L~.['*,L s. W b L  1,- -..A- * 



Research into students' experiences of higher education 

to his dilemma. Then his data could contain the wealth of 
ual variations implied by growing relativism- and they did. But 

la1 anthropologist's field-notes. He read them through repeatedly 
common themes emerged. Out of the themes came the major 

and Parlctt followed Becker's procedures in part, using 
nt observation, but  also made use of semi-structured interviews 
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areas which were a 
retained. 

whole of each in 

The researchers' 
checked against th 
but even so Miller 

for others. This is not always acknowledged . . . 
Finally, there is, of course, one powerful check on the study's 

nn tural sciences. 
The nature of this 'rigorous qualitative analysis' will be explained in 

more detail in later chapters, but it is necessary to explain how difficult it 
11 to communicate in a fully convincing manner findings from this type of 

impression on staff" (p. 52). 

m the teacher's or the researcher's view to that of the student. This 
ft is crucial in ensuring that the explanations of student learning not 

being influenced by extraneous factors. 

Rigorous qualitative analysis 

Miller and Parlett's approach to research comes close, in methodolog 
and 'spirit', to the research to be discussed in this book. Our data hav 

, c ,  



LARS-OWE DAHLGREN 

University of Gothenburg 

The Quantitative Conception of Knowledge 

One of the longest-running programmes on Swedish television is a 'series 
called Double or Quits, which was modelled on similar quiz programmes, 
in'the United States and Britain. Below are some examples from one of 

volved in the battle of Lizza in 1866? (A 
ntestant whose chosen subject was "Maritime 

In Chopin,s manuscript of the Preludes and in the original German 
edition, he dedicates them to Joseph Kessler. The first French and 

er are dedicated to another contemporary of 
question on the subject of "Chopin and his 

kind are typical of those put to laymen or experts on 
or television programmes. Since those who take part in the 
Quits are experts in their chosen subjects, 

e questions asked are ones which the man in the street could 
,-ted to answer. Yet regardless of their level of difficulty, the 

questions are all similar in structure in that they demand a brief answer 
which takes the form of the name of a person or a place, a year when 
nomething occurred, a technical term, and so on. Seldom if ever are there 
questions asking, for example, why something happened. 

ns of knowledge form a very important component of what 
ultural basis of a society. In its purest and most tangible form 
is observable in the educational system. The point in 
he excerpts from the TV-programme however, was, to 

,d,*l i;.,*.,, &Ah&- L-LU. , 



1. Venezuela 
b. Coffee 

(C) Complete the sentence below by filling in the missing information: 

found freshmen students generally to have a dualistic conception of 
knowledge indicated by the expectation that higher education would 
rovide an opportunity to learn to discriminate between true and false, 
ctween right and wrong. Many of the students had later abandoned this 

re-evaluations. Yet if we compare the present state of the art with 
past, irrespective of what level of the educational system we refer 

(A) The capital of Albania is: 
Traditional Psychological Experiments . 

have already seen in Chapter 1, experiments in the psychology of 

(B) Relate the following South America countries to the product 

I 
, . I  



~lternative way of testing retention would be to ask students to recount 
the story and mark the number of correct statements included. In both 

tradition which evolved in the natural sciences, it has become 

Consider, however, the following excerpts from an undergraduate 

If all farmers work hard and nature cooperates in producing a bumper 
crop, total farm income may fall, and probably will. 

Attempts by individuals to save more during a depression may lessen 
the total of the community's saving. (Samuelson, 1973 p. 14) 

A Qualitative Conception of Learning 

across the island, so that they could use water from the canal to obvious from this comparison of different kinds of texts-and of 
cultivate the island's central region. Therefore, the farmers formed a 
"Pro-canal Association" and persuaded a few senators to join. The 
Pro-canal Association put the construction idea to the vote. All the 
islanders voted. The majority voted in favour of construction. The 
senate, however, decided that the farmers' proposed canal was 
ecologically unsound. The senators agreed to build a smaller canal th 
wad two feet wide and one foot deep. After starting construction on 



tape recordings are then typed up and the resulting protocols - onc 
have been checked by the researcher - constitute the data on 

important similarities i.e. a specification of the core elements which m 
up the content and structure of a given category. Some examples of 
kind of analysis will be presented below. 

Many of the studies carried out in Gothenburg during the first half 
the 'seventies took the form of text reading experiments. Thus in o 
investigation (Marton, 1975b: Marton et al., 1977) forty students 



A. Selective measures should be taken. 
B. Differential measures should be taken. 
C. Measures should be taken. 
D. There are differences between different groups of students. 

What then differentiates these categories one from another? Clearly t 
is a hierarchical relationship between A, B and C with regard to t 

addition to the reported main point about the differences in pass ra 
other studies (Dahlgren, 1975; Saljo, 1975; Marton, 1976a; Sve Four categories of answers to this question were identified: 
1976) categories of outcome have been reported which occupy a 
below '.that of description. Instead, there is a reliance merely A. The main point of the text (the testing of hypothesis by comparing 

two conditions where only one factor, the assumed cause, differs) 
and its relation to the example (the work of Dr. Semmelweis and 
the mode of action in his investigations) has been understood. 

B. The main point of the text has been understood but not its relation 

determined a priori, but depends on the specific content of the lear 
material. Indeed it should be stressed that, as Entwistle (1976) 
observed, "the verb to learn takes the accusative (case)." There is 
learning without a content, and thus no phenomenon of learning per s 

Structural Aspects of Outcomes of Learning 

" .  



28 THE EXPERIENCE OF LEARNING 

It seems probable that horizontalization is not confined to learning 
involving a specific kind of text, but is to be found more widely in formal 
education. Teachers undoubtedly both hope and believe that the 
examples or metaphors they use to illuminate a given principle will prove 
less enduring than the principle itself, but how often this actually occurs is 
open to doubt. The striking concrete example may turn out to be more 
memorable than the imperfectly understood abstract principle it was 
meant to illustrate. Yet though horizontalization seems to reflect a 
structural difference of a given kind in the quality of learning outcomes, it 
should be stressed once again that such differences have to be looked for 
in relation to specific content and depend, moreover, on empirical 
analyses of outcomes. There have been attempts to establish general 
taxonomies (Bloom, 1956; Gagne, 1977) through which the content of 
different learning tasks can be analysed, but such taxonomies are of little 
relevance here, for they represent logical analyses of the content and 
processes of learning. They do not derive from studies of the different 
outcomes arrived at for a given subject-matter. 

In this respect, a recent Australian study by Biggs and Collis (1982) is 
an evident exception. Their SOLO taxonomy (in which SOLO is an 
acronym for the Structure of the Observed Learning Outcome) is an 
attempt at empirical classification of levels of outcome in a form which 
has wide applicability. The theoretical basis of Biggs and Collis' 
taxonomy derives in part from the stages in cognitive development 
described by Piaget and in part from theories of information processing 
(Schroder et al., 1967). Breaking away from Piaget's use of stages to 
describe the developmental level of an individual child, Biggs and Collis 
seek to describe the range of answers given to a specific question - in our 
terms the 'outcome space'. They assume that such levels have a general 
reality, irrespective of content and question form, and describe five 
categories as follows, with increasing levels of sophistication. 

1 .  Pre-structural. In relationship to the prerequisites given in the 
question, the answers are denying, tautological, and transductive. 
Bound to specifics. 

2. Uni-structural. The answers contain "generalizations" only in terms 
of one aspect. 

3. Multi-structural. The answers reveal generalizations only in terms of 
a few limited and independent aspects. 

4. Relational. Characterized by induction, and generalizations within a 
given or experienced context using related aspects. 

5. Extended abstract. Deduction and induction. Generalizations to 
situations not experienced or given in the prerequisites of a 
question. 

Biggs and Collis provide several examples from different school subjects 
showing how the SOLO taxonomy may be applied in analyses of learning 
outcomes. One of these examples is an analysis of the answers given to a 
question which asked why the side of a mountain that faces the coast is 

> i? - !. 

OUTCOYES a@ 

wetter than the side EbCjDB (LI 
e the five categories descdred 

1. Because it rains more on thee 
2. Because the sea breezes hit th 
3. Because the sea breezes coda 

strike the coastal side and so i 
there's no rain to fall on the d 

4. Because the prevailing winds4 
moisture and as they meet* 
get colder, the moisture awdr 
the winds cross the mountair 

5. This is likely to be true only if 
sea. When this is so, the v*1LE 
is carried to the mountain sb( 
Cooling causes the w e -  
only is the wind now dryer. * 
further, is compressed, narrr 
saturated than before: the dC 
climates experienced on the I 
Canada in winter. Ho-.l 
the prevailing wind and 
altered, then the energy erah 
quite a different outcome. (cd 

'Ihe authors conclude that, 

These responses are incre- b 
incorrect, but it tells you nothing a 
have been given by a student rb 
lesson. The second presents <mt n 
gives an adequate explanation- Tb 
interconnected and logical e+ 
clear, it could be an i n c o r r e d a ~ ~  
considers all aspects, includiug 3a 
(let us assume, it introduces bprrr 
this situation and others; and it a~ 
that implied in this question). @i 

Tbe SOLO taxonomy represenEI 
outcome of learning, as a compler 
kind undertaken in the e* 
However, the great strengtb d r 
application -is also its wealnas. 
bound up with the specific 
remain unaccounted for. 

In some of our analyses (e-g- Ib 
differences in outcome similar 1 
taxonomy can be observed, and 



I OUTCOMES OF LEARNING 29 

usually wetter than the side facing the interior. The following responses 
illustrate the five categories described above. 

1. Because it rains more on the coastal side. 
2. Because the sea breezes hit the coastal side first. 
3. Because the sea breezes contain water vapour and they first 

strike the coastal side and so it rains on them and after that 
there's no rain to fall on the other side. . . 

4. Because the prevailing winds are from the sea and they pick up 
moisture and as they meet the mountain they're forced up and 
get colder, the moisture condenses, forming rain. By the time 
the winds cross the mountain they are dry. 

5. This is likely to be true only if the prevailing winds are from the 
sea. When this is so, the water vapour evaporated from the sea 
is carried to the mountain slopes, where it rises and cools. 
Cooling causes the water vapour to condense and deposit. Not 
only is the wind now dryer, it is then carried up the mountain 
further, is compressed, now warm, and thus is relatively less 
saturated than before: the effect is similar to the warm 
climates experienced on the Eastern slopes of the Rockies in 
Canada in winter. However, all this makes assumptions about 
the prevailing wind and temperature conditions: if these were 
altered, then the energy exchanges would differ, resulting in 
quite a different outcome. (Collis and Biggs, 1979, p. 11) 

The authors conclude that, 

These responses are increasingly better in quality. The first is-not 
incorrect, but it tells you nothing about the quality of learning: it could 
have been given by a student who hadn't learned anything from the 
lesson. The second presents one relevant fact, the third several; neither 
gives an adequate explanation. The fourth response gives an 
interconnected and logical explanation, but as the fifth response makes 
clear, it could be an incorrect overgeneralization. The fifth response 
considers all aspects, including some not given in the original lesson 
(let us assume, it introduces general abstract principles that cover both 
this situation and others; and it considers alternative possibilities to 
that implied in this question). (Ibid pp. 11-12.) 

The SOLO taxonomy represents a general structural analysis of the 
outcome of learning, as a complement to content-oriented analyses of the 
kind undertaken in the experiment which used the Dahllof article. 
However, the great strength of such a taxonomy-its generality of 
application - is also its weakness. Differences in outcome which are 
bound up with the specific content of a particular learning task may 
remain unaccounted for. 

In some of our analyses (e.g. Dahlgren and Pramling, 1982) structural 
differences in outcome similar to those represented in the SOLO 
taxonomy can be observed, and yet differences dependent on the specific 






