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In the GUME-project (Gﬁteborg/Undervisnings/Metod/
Engelska = Gothenburg/Teaching/Methods/English) three
different methods of teaching grammatical structures in
English as a foreign language are being investigated.
Three parallel studies, identical in design, are carried
out in grade 7 where the Swedish pupils are approximately
14 years of age. Three different areas of English syntax,
known to cause Swedish students difficulty, are selected
for investigation: the do-construction, the some/any
dichotomy, the passive voice. Three different strategies
of teaching are being compared: the Implicit method, the
Explicit-English method, and the Explicit-Swedish method.
In all the methods the students have systematized drills;
in Ee and Es the students have analysis and explanations
as well. In Ee these explanations are given in the target
language and in Es in the source language., In Es compar-
isons are also made with corresponding grammatical

structures in Swedish.

The statistical techniques u-ed in carrying out the method
comparisons are analysis of covariance and analysis of

variance (one-way and two-way classification).
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NOTE

The bibliography (see pp. 81-83) includes three IMPLICIT AND EXPLICIT
reports in English. They have been written by the part-project leaders
for GUME 1 (Torsten Lindblad), GUME 2 (Ingvar Carlsson} and GUME 3

(Margareta Olsson) respectively and give more detailed information about

the three part-projects than this comprehensive report.

The part-project reports are available on request from the Department

of Educational Research, Gothenburg School of Education.




TABLE OF CONTENTS

PREF ACE .. i it ittt ia et eeeeeenoesnnnnaneneeencesssensscnnss
INTRODUCTION &t itiieitmitieieeeeenssronssnscosocssscsencenses
THE PENNSYLVANIA STUDY ..ttt iiiieneeeeteeeenennnnns

THE GUME PROJECT ... .ttt st ittt itieeeeeeanneannnenens
Objectives ......... et e e e ettt
Specific objectives of the three part-projects .................
The threemethods ....... ..t ittt ennnnnnns
Pupil sample ......coii ittt ettt i ittt
Experimental procedure .............. ittt nnnnnn
The 1esSSomns ¢ oo i vt iie ittt ettt teeeeeeeresnnsenencoceancnas
Time table for the GUME project ......c.ciiiiiiiennnennnnns
Measuring Instruments ... ......eit ittt ittt anan
The statistical program ... .....c. ettt erieencencecnnns
Experimental design ........ ettt it it o
1. Comparisons between Sk and ARk .ceeeecenennnneennnnnns

2. Comparisons between ability levels ......................

METHOD PROBLEMS IN COMPARATIVE RESEARCH ...........
A. GUME as a research project - some comments ...........

B. Hypothetical treatment effects .............. ... .. ... ..

RESUL TS ..ttt ittt ittt eeeneeee sorenanessssssnnnnsancnnas
Statistical description of the experimental population .........
Drop-0uts ...ttt i it ittt et ettt e .
Correlation studies .........cc ittt ieiennnnceceonas
PrOgreSS «cveeeeeceaoeceeoeeeeeenoeaeaeanoeasesaasonacess
Method COmMPATiISONS . . it ieteeeenoeeeeeneescocssonsscascses
A. Comparisons between courses (Skand Ak) .................
B. Comparisons between ability groups (Upper, Middle, Lower)
Interaction effects ... ... ...t ittt neconas

Brief discussion of course (Sk and Ak) suitability ..............

BIBLIOGRAPHY ......... ettt e et e e e e e ettt

APPENDICES

13
13
13
14
15
16
18
18
20
22
23
23
24

27
27
29

32
32
41
45
48
50
50
55
59
66

75
78

81

N A an B e B irs s TYA R sE ey Frinia s

—hsmsisiny




List of Figures
Fig. L: Theoretical plan for each of the three part-projects .....
Fig. 2: Time-table for the three part-projects of the

GUME project 1968/69 . . ...ttt iieennennn
Fig, 3: Distributions according to social class (percentages)

within the three part-projects .............c..... ...
Fig. 4: Learning curves for the three GUME projects

(Sk and Ak respectively) ............... e e .
Fig. 5: Distribution of IQ scores, GUME 1, Skand Ak ........
Fig. 6: Distribution of IC scores, GUME 2, Skand Ak ........
Fig. 7: Distribution of IQ scores, GUME 3, Skand Ak ........

T OERY TS IRV PIOP Y PEPUI SIS e




PRI O e o

List of Tables

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

1:

O

ot
o

11:

12:

13:

14:

15:

16;

17:

Distribution of school classes per part-project,

course and teaching strategy .......ccceeiiiiian..
Number of pupils per part-project and % per course...

Statistical description of the three achieverment tests

Analyses of covariance ........... .0ttt
Analyses of variance (one-way) ......oeceeiieniennnn

Means and Standard Deviations for identical! and non-
identical variables in the three GUME projects. The
entire student group (Sk+ AK) .......ciitrennennnnn

Means and Standard Deviations for identical and non-

identical variables in the three GUME projects (Sk). ...

Means and Standard Deviations for identical and non-

identical variables in the three GUME projects (Ak) ...
Distribution of sex according to courses .............

Means and Standard Deviations for identical and non-

identical variables in the three GUME projects (Boys) .

Means and Standaird Deviations for identical and non-

identical variables in the three GUME projects (Girls).

Means and Standard Deviations for the experimental

population (Sk + Ak) and drop-outs. GUME 1 ........

Means and Standard Deviations for the experimental

population (Sk + Ak) and drop-outs. GUMEZ2 .........

Means and Standard Deviations for the experimental

population (Sk + Ak) and drop-outs. GUME 3 ........

Intercorrelations between selected variables

GUME 1. Sk+ AK ittt tineniitineeeeteeneennns

Intercorrelations between selected variables

GUME 2. SKk+ AK ...ttt eeeeaccannns

Intercorrelations between selected variables

GUME 3. Sk + AK ..ttt itiitiiiit i iiiieiaeneenanes .

"7

15
16
20
24

25

33

37

38

39

40

42

43

44

46

46

47

ARA A




B LA T T T T PN

P

Table 18: Analysis of covariance No. 1. Dependent variable:

Progress 1. Covariate: IQ + Grades ............... 50

Table 19: Analysis of covariance No. 2. Dependent variable:

Progress 2. Covariate: IQ + Grades .............. 51

Table 20: Anaiysis of covariance No. 3. Dependent variable:

Posttest. Covariate: PretesSt .. .uoeeeeeeeeeeoeeonns 52

Table 21: Test of homogeneity of regression for GUME 1,
Ak. Dependent variable: Posttest. Covariate:

Pretest ...... e e e e e e e e e e et . 53

Table 22: Analysis of covariance No. 4. Dependent variable:

Retest. Covariate: Pretest ....u.eeeeeeeeee oooweee 53

Table 23: Survey of "interpretable differences'' in the

analyses of covariance .........ciiiiiiiiiiieannn . 54
Table 24: Analyses of variance (one-way) of Progress 1 ...... 55
Table 25: Analyses of variance (one-way) of Progress 2 ....... 56
Table 26: Analyses of variance (one-way) of the Posttest ...... 56
Table 27: Analyses of variance (one-way) of the Retest .... .... 57

Table 28: Analyses of variance (one-way) for selected variables
GUME 1: Progress 3 GUME 2: Critical items .... 58

Table 29: Survey of "interpretable differences' in the analyses

of variance (one-way) common to the three projects . 58

Table 30: Analysis of variance (two-way classification)
GUME 1, Progress 1 ........itiiiiiiiiiinnnnenns 60

Table 31: Analysis of variance (two-way classification)
GUME 1. PoSttest ..cioeeernnencneieneonnsannns 61

Table 32: Analysis of variance (two-way). GUME 2. Progress 1 62
Table 33: Analysis of variance (two-way). GUME 2. Posttest . 63
Table 34: Analysis of variance (two-way). GUME 3. Progress 1 64
Table 35: Analysis of variance (two-way). GUME 3. Posttest 65

Table 36: Correlations between IQ and GUME tests of English,
between Grade English and GUME tests of English,
and between IQ and Grade English ................ . 71

R L L b L A (X T T R T L et ST BTV SR g Fe P
B[]

8

R IS TP VRUIRY LEIU T I e R R SN T R e AT ek

R D D )

VARG E U b b e



Table 37:

Table 38:

Table 39:

Table 40:

Students ""misplaced' in course according to IQ score

Students "misplaced! in course according to the

P OSSOt & o vt e et ettt ettt

Number of pupils in Sk not reaching the median of Ak
and number of pupils in Ak exceeding the median of
Sk (onthe IQ test) .....cuiieiitinnneennncnanannnnn

Number of pupils in Sk not reaching the median of Ak
and number of pupils in Ak exceeding the median of
Sk (on the Posttest) ........cuiieeieieenerecaanannsne

71

72

73

73

A matn s e ¥ ot d i amar s s h e = R R




PREFACE

The present report describes three experiments, identical in design,
in which three methods of teaching certain grammatical structures in
English as a foreign language have been compared. Taken together,
the three experiments, or part-projects, form the GUME project
(Goteborg/Undervisnings/Metod/Engelska = Gothenburg/Teaching/
Methods/English). They were carried out during the autumn term

of 1968 and the spring term of 1969 in form 7 where the fourteen-year

old pupils are in their fourth year of English.

The GUME project is an interdepartmental effort and the people
involved represent three different institutions, namely the depart-
ments of Educational Research and English at the School of Education -
and the department of English at the University of Gothenburg. The
results of the experiments have already been published in the Swedish
report series of the Depar. :ent of Educational Research, Gothenburg
School of Education, and this report is intended to provide information

about the research for international readership.

The present repori will concentrate on design problems, measuring
instruments, statistics and the outco:ae of the treatment (teaching
method) comparisons proper. Anyone interested in "what happened
in the classrooms' is referred to the Appendices in which an outline
is given of the lessons, especially the oral drills and the explanations
offered. There will also be described the 'transformational' element

utilized in structuring the explanations. 4

Although the lesson material was constructed by the above mentioned
part-project leaders separately, it was written according to agreed
guidelines and was subject to continuous exchange of ideas. The planning
and execution of the experiments was a joirt effort between the part-
project leaders and the authox who, somewhat pretentiously perhaps,
could be called the project coordinator. It is as such that I writing the 3
summary report without having contributed to what made the experi- ;
ments possible, namely the construction of three parallel series of
lessons, representing three different strategies of teaching. Deficien-

ces in this report are my responsibility.
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My colleugues and I have often received constructive criticism and
invaluable advice from professors Alvar Ellegdrd and Karl Gustaf

Stukat during the course of the project. We wish to thank them.

In the summer of 1968, when the GUME design was being planned,
the author had the rare opportunity to discuss research problems in
second language learning with professors John B. Carroll and Michael
Wertheimer, USA, at the so-called SOLEP conference (Seminar on
Learning and the Educational Process) near Stockholm., They cleared
my mind on what is worth research and what is not. The ultimate
GUME design lacks some of the sophistication they would have imparted
to it, but the project had to be a compromise between the ideal and the
possible. The friendship and scholarship of Professor Carroll and

Professor Wertheimer has been a powerful source of inspiration for me.

Grants from the Board of Education, bureau L. 4, have made this
project possible, and we should like to express our gratitude for this
help. We are also extremely appreciative of the help and courtesy
extended by Lumalampan Ltd., Stockholm, in matters concerning the
technical arrangements. We are very grateful to Skrivrit Ltd., Stock-
holm, for permission to use copyright material, to Sveriges Radio for
permission to use materials from Skolradio programs and finally to
Skolférlaget Gdvle for permission to use and adapt material from the

"This Way" series of schoolbooks.

Behind the statistics in this report there are more than a thousand
pupils, some fifty teachers and their headmasters. We thank them

all sincerely for their cooperation.




INTRODUCTION

The origin of the GUME project can be traced back to January, 1967,
when Professor Alvar Ellegdrd, of the English department at the Uni-
versity of Gothenburg, initiated seminars for the discussion of basic

language teaching problems. The seminars concentrated on problems

of synitax learning, partly because this field is comparatively unexplored

and partly because new theories in modern linguistics (mainly Chomsky
and his associates) have opened up fresh prospects and given support

to old but often neglected theories concerning the learning of languages.
The discussions at the seminars may, very roughly, be summarized

as follows: two extremes as regards language learning are represented,
on one hand by the associationists and on the other by Chomsky (see for
instance Chomsky’s review of B, F. Skinner’s Verbal Behavior in

Language, 35, 1959). The associationists maintain that what is being

learnt is sequences of words whereas Chomsky s theories make it reason-

able to assume that what is learnt is general patterns for sentence pro-

duction. A child learning to speak produces (generates) sentences that

he has not heard before, in other words, he combines words and phrases

into new meaningful sentences according to certain rules of which he is,
probably, unaware. Although this applies to learning of the mother
tongue, attempts have been made to apply the learning - and teaching -
principles to second language learning. The associationists stress that
second language learning should occur without interference from the
mother tongue and that imitation and repetition are of great importance.
Chomsky s fheory seems to suggest that explicit verbalization of the
sentence pattern should have a positive effect on learning. Accordingly
one should give the learner concious grammatical insight, an insight
that is supposedly facilitated by reference to the mother tongue {con-
trastive analysis). That explicit verbalization of underlying structures
results in better learning is referred to as a fact by Carroll (1966, p.
105): "In learning a skill, it is often the case that concious attention to

its critical features and understanding of them will facilitate learning®.

The seminar found it worthwhile to check the validity of the contrast-
ing theories. An experiment was contemplated where two teaching
methods were to be compared. With one the learners/pupils were to be

given explanations and comments (not to be mistaken for grammatical

12
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4

rules in the traditional sense} on structures appearing during the drills.
Whith the other the pupils would have systematized drills but with no
explicit explanations of either what the drills were about or how the
problems should be solved. The drills were to be planned and sequenced

in such a way that it would be possible for the pupils to infer ''the rule'',

During the spring term of 1968 the project team mentioned in the
preface was set up. It joined the long-established UME project in

Stockholm as a fairly independent cooperative part.

Before presenting the experiment, a few comments on the kind of

research that GUME represents may be in order.

The sharp contrast, mentioned above, between theories concerning
the optimal method of teaching a foreign language seems to be universal
and has given rise to many comparative studies (see for instance the
discussion of earlier research in Smith & Berger, 1968, pp. 2-10).

An intensive debate has also taken place in Sweden. We shall not go
into details here, suffice it to say that the two extremes mentioned
earlier seem to have their counterparts in this country. It is interest-
ing to note that when Alvar Ellegdrd in a Swedish newspaper in January;
1969, advocated a modified grammar~translation method largely based
on the cognitive code-learning theory, there appeared a large number
of articles, many written by representatives of the Board of Education
who defended official methods and criticized Professor Ellegdrd. It is
equally interesting to note that soine of those who came out in defence
of Ellegdrd were '"'stand-pat traditionalists" (Carroll, 1966, p. 95) who
had obviously misunderstood him. The Swedish newspaper debate is
discussed in some detail in' Lindblad, 1969, pp. 27-28. It would not be
interpreting falsely to say that it has often been based on little, if any,
empirical evidence. 'Teacher experience', ''traditional pedagogy'’,
etc., have been the authorities quoted as support for one opinion or the
other. Teacher experience, subjective as it is, is naturally of the
greatest importance as a source of information for the researcher
planning an experiment such as GUME. To compare teaching methods
and/or variants of them which are comletely at odds with strategies
that have traditionally proved to function well, would a priori be a
meaningless undertaking. Campbell and Stanley state in their chapter
in Gage’s Handbook of Research on Teaching (Gage, 1963, p. 174):
"Experimentation thus is not in itself viewed as a source of ideas nec-

essarily contradictionary to traditional wisdom. It is rather a refining

13




process superimposed upon the probably valuable cumulations of wise
practice. Advocacy of an experimental science of education thus does
not imply adopting a position incompatible with traditional wisdom. "
Since in language teaching - and admittedly also in other fields of teach-
ing - teacher experience is referred to as support for contradictory
opinions concerning wise practice, empirical evidence on the problem
must be considered important. Or, to quote Campbell and Stanley once
more (Gage, op.cit., pA. 172): ""The experiment is the only means for

settling disputes regarding educational practice''.

14




THE PENNSYLVANIA STUDY

In the present report no extensive review of relevant research will be
given. We shall, however, comment in some detail on the recently
completed Pennsylvania Study or Project 1330 (Smith & Berger, 1966,
and Smith & Baranyi, 1968) since it is an experiment on a very large

scale within the same problem area investigated by GUME.

On March 1st, 1965, The Pennsylvania Foréign Language Research
Project was established at West Chester, the largest of the Pennsylvania
State Colleges. The main objects of the study were to determine which
of three foreign language teaching strategies was most effective and to
determine which of three language laboratory systems was best suited,
economically and instructioné.lly. A number of secondary objects were
listed as well, and we shall return to these presently. Without exaggera-
tion the investment in people and money was enormous and very probably
Project 1330 will become a classic within the area of comparative re=~
search. As Rebecca Valette (1968) has pointed out the results of the
first part of the project pointed to conclusions other than those which
many teachers had expected, which means that the project will be ana-
lyzed with a fine-tooth-coomb to uncover flaws in the design and weak -
nesses in the execution of the project. Since the GUME project team
had access to the first Penusylvania report when planning their own
project and could thus profit from recent experiences made there, we

think it is of special interest to discuss Project 1330 at some length.

The authors (Smith & Berger, op.cit., p. 10) end their survey of
related research by stating: "By 1964 no sufficiently realistic and gener-
alizable research had been undertaken to shed light on specific questions .
on modern foreign language instruction fa.cing the American secondary
school: which strategy or laboratory system works best when translated
from a specific local small scale setting into the larger reality of numer-
ous secondary schools?" (J.B. Carroll, reviewing nearly the same
volume of research in Gage’s Handbook of Research on Teaching, p.
1094, dismisses most of the projects as being ''poorly controlled or

otherwise deficient from the standpoint of valid research methodology").

15




The three teaching strategies being compared in Project 1330 were:

TLM Traditional Method
FSM Functiornal Skills Method
FSG Functional Skills + Grammar

The intact school class was the experimental unit, Class assignment
was random only across the two functional skills methods. In the case
of TLM, only teachers who had expressed a preference for that strategy
were assigned to it. The assignment procudure is thus a potential
source of error since it is possible that teacher preference reflect
belief in the strategy, which will breed more enthusiasm for the work

and hence encourage better results.

The objectives and characteristics of the three teaching strategies
were defined by a select panel of modern foreign language educators,
among them Robert L.ado, Stanley Sapon and Albert Valdman. The
traditional method is very traditional, at least according to Swedish
standards, which is demonstrated by part of the description of TLLM
(op.cit., p. 19): "Use of native tongue in the classroom predomiant.
Target language not to be used for purposes of communicating instruc-

tions or information to students .....

Grammar:

1. Analysis before application.

2. Language organized inio word lists, paradigms, principal parts, rules.

3. Analysis in depth of grammatical structures ..... General orientation

of traditional program is academic and intellectual'',

FSM corresponds to a rather pure direct method (op.cit., p. 21): "The
functional skills are taught by means of the dialogue and its associated
activities. There is opportunity for extensive student practice in both
listening and speaking in the targei language. Vocabulary is learned
only in context while formal prescribed grammatical analysis is avoided."
In the 'list of criteria' describing FSG it is difficult to detect what dis-
tinguishes it from ¥FSM. The only difference we have found which could
provide sufficient stimuli for the teacher to behave differently is the
following (op.cit., p. 23): "Pattern drills are supplemented by explicit
instruction in the appropriate grammar.' Considering this diffuse
difference between FSM and FSG one might venture to say that the

experiment is in reality a comparison between one very traditional and

. 16
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one audiolingual teaching method.

Analogously three laboratory systems were defined by the above

mentioned panel:

TR Tape recorder Tape recorder only, i.e. the simplest
audio aid in foreign language teaching.
In Project 1330 it represented ''the
minimum baseline or control strategy"

(op.cit. p. 25).

AA Audio-Active Each pupil equipped with a microphone,
amplifier and headset., Usually there
is more than one tape recorder or
other program source at the teacher
console, which is wired for monitoring
individual student perfermance.

AAR  Audio-Active- Beside the equipment in AA the pupil
Record also has recording facilities. Prin-
cipally, the pupil records the instruc-
tor’s and his own responses and then
compares them during playback.

Both German and French classes were included in the study but only
beginners in the respective language were concerned. Pupils in grade
8, 9, 10 and 11 made up the experimental population, which enabled an
investigation of the optimal age to start second language learning (within
the age limits given). The experiment was planned as a four year follow
up. The pupils were, compared to Swedish circumstances, a very select
group since only 17-20% take a foreign language in Pennsylvania. (In
Sweden all children from the age of 10 have to take English; from 1970
all children will have to start English from the age of 9.) It is also
apparent from the IQs, 113,5 for the French and 115,1 for the German
group, that the Pennsylvania children were a select group. The original
(=first year’s) population consisted of 104 school classes (61 French,

43 German) from nearly as many schools, representing a great geog-
raphical variation in the state of Pennsylvania. The teachers were all
willing to participate in the experiment. Each one had at his disposal

a detailed instruction covering "his" teaching strategy and/or laboratory
treatment and also attended periodic workshops. A most important
control of the teacher variable was exercised by so called field consul-
tants who were expected to visit each project classroom about twice a
month, discuss the teacher’s experiences and advise teachers and
administrators < forthcoming project activities. "Teachers deviating
markedly (italics mine) from the assigned strategy-system were

dropped from that assignment and from the project' (op.cit. p. 30).

17




This kind of control of independent variables by means of field consultants
must alone have cost a considerable amount. No special course material
was constructed (!) but the teachers were free to choose one out of five
(French) or one out of four (German) textbooks. A minimum pensum to
be covered per time unit was established (if a class did not manage to
cover this pensum it was cancelled from the statistical computations).

On the other hand no maximum pensum was established; thus different

classes could (and did!) cover different amounts of text.

The pupils were tested extensively three times a year (pre-, mid-
and post-year). The tests used were the California Short-Form Test of
Mental Maturity, the Modern Language Aptitude Test, various sub-tests
of the MLA Cooperative Foreign Language Tests and a Student Opinion
Scale. The teachers received the MLA Foreign Language Proficiency
Test for Teachers and Advanced Students and their attitudes to their
teaching strategy were assessed both before and after assignment by

means of semantic differential opinion scales.

Teaching strategies and laboratory systems were combined according
to "The Factorial Design''(two factors) discussed in Lindquist (1953).
The statistical techniques used when comp: ring treatments (strategies
and lab systems) were mainly analysis of variance and covariance. The
results at the end of the first year arcindicated below (.op. cit., p. IX)

where some of the secondary objectives not mentioned earlier are also

apparent:

1, "Traditional' students exceeded or equalled "Functional Skills"

students on all measures,

2. The language laboratory systems as employed twice weekly had no
discernible effect.

3, There was no '"optimum'’ combination of strategy and system.

4, The best combination of predictors of success were the MLA

Cooperative Classroom Listening Test, the Modern Language-

Aptitude Test and Language IQ as measured by the California
Test of Mental Maturity (Short Form).

5. Females did better than males.
6. Student attitude was independent of the strategy employed. ;

7. "Functional skills '"classes proceeded more slowly than "Tradi-

tional'' classes.

. 18
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8. There was no relationship between teacher scores on all seven
portions of the MLA Teacher Proficiency Tests and the achievement

of their classes in foreign language skills.

Of the original 104 classes, 61 remained in the study throughout the
second year of instruction. Major conclusions after the second year

were (Smith & Baranyi, 1968, p. VII - VIII):

1. No significant differences existed among strategies on all skills
except reading (TLM > ) as measured by contemporary standardized

tests after two years.

2. The language laboratory of any type, used twice weekly, had no

discernible effect on achievement.

3. The best over-all predictors of success in a second language were

prior academic success and a modern language aptitude test.

4. Student opinion of foreign language study inclined to the negative

throughout instruction, independent of the teaching strategy employed.

5. Existing test norms were more than most of the experimental popu-

lation achieved.

6. Within the functional skills strategies students utilizing Holt, Rinehart
and Winstonr materials did significantly better than students using

the Audio-Lingual materials.

7. Neither teacher experience in years and graduate education nor
scores on the ML A Teacher Proficiency Tests were related tc mean

class achievement after either one or two years.

During the third year only 12 classes participated, At the moment
there is only a preliminary report available and we shall not discuss

the third-year study here.

At the end of the first year the superjority of TLM was largest and
statistically significant at the MLA Cooperative Tests (reading, vocab-
ulary, grammar, total). On other post-experimental tests TLM either
equalled the other strategies or surpassed them, though not significantly.
What is noticeable about the MLA Cooperative Tests (reading, vocabulary,
grammar) is that they consisted of an outdated version (1939-41) that
had been reprinted for the purposes of the study. A hasty glance at
the description of the tests makes it clear that they have an academic

orientation that obviously puts TLM at an advantage. During the second
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year of instruction the 1939-41 versions were replaced by modern variants,
and the differences between TLM and FSM/FSG consequently (?) vanished.
Considering the type of measuring instruments used in the study the results
becéme almost self-evident and suggest that, in spite of all "lists of cri-
teria', the instructional objectives had not been defined concretely enough,
nor had test items been constructed which corresponded to defined objec-
tives. The use of the 1939-41 version of the Cooperative Tests was per-

haps intended to give the Traditional method ''a fair chance''.

As Valdman (1969) has pointed out the mentioned lists of criteria were
vague and imprecise and must have been of very limited value for the
teachers as instructional guidelines. Once more we would stress that
differences between FSM and FSG are difficult to detect even on a careful
reading of the two lists item by item. The most essential difference
between TLM and the two functional skills methods is the role of grammar.
In TLM knowledge of grammatical rules is considered necessary to con-
trol the behaviour governed by those rules, whareasin FSM and FSG
grammatical rules are regarded as ''incidental'. No rules were given
in FSG, but '"extreme care is exercised to limit the grammar to clarify-
ing the pattern which was practised during the dialogue' (Smith & Berger,
1968, p. 23). The distinction between giving rules and clarifying a pattern

is perkaps not as clear as it may seem.

As was poiuted out earlier the teachers could choose between four or
five text books or materials, Although it was argued that the situation
approximated the real school setting where a large number of materials
were available, this is extremely dissatisfactory from an experimental
point of view. (A check showed that within the school districts involved
in the study, twenty-seven different sets of texts and instructional materi-
als were utilized). Furthermore there were no restrictions on how much
text could be covered per time unit. Thus text materials chosen as well
as rate of progress are possible sources of variation in Project 1330.
During the f1rst year, progress in the Traditional classes was almost
three times (!) as great as in the functional skills classes. Above that
the TLM text material was found to contain a larger vocabulary. Rebecca
Valette (1969) has shown that even the more modern variants of the MLA
Cooperative Tests demand a considerable range of vocabulary; thus it

is not surprising that TLM should surpass the functional skills methods.

One possible explanation of the considerably faster rate of progress
in TLM could be the fact that those classes only had teachers who
sympathized with the method .

. 20
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The Pennsylvania experiment illustrates the difficulties involved in
controlling the many variables at work in a broad study of this kind., We
feel that the results should be interpreted with caution, and certainly so
in respect of the first year’s study where the Traditional teaching stra-
tegy appeared to be dramatically superior. Project 1330 has initiated
a lively debate on foreign language teaching practice and perhaps also
fostered a2 more balanced view on the alleged superiority of a certain
teaching method. The lists of recommendations included at the end of
both the Pennsylvenia reports will be of great value to researchers

penetrating the same or related fields in the future.

As has been mentioned the GUME project team had the advantage of
planning their study with the first Pennsylvania report available. Although
GUME is an experiment on a2 smaller scale and in logistic matters should
not be compared to Project 1330, its main objectives and experimental
design are similar. Direct similarities and differences, in so far as
they can be judged as interesting, will appear on a comparative reading
of the respective reports. In our opinion a most essential difference is
the much stricter control of the stimulus (teaching) situation that was
achieved in GUME by the elimination of one source of error, namely the

variation in teacher behaviour.
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THE GUME PROJECT

Ob jectives
The main objective of the study has been indicated in the preface and
introduction. However, it can be said to consist of four objectives,

here stated in order of importance:

1. to investigate what effects theoretical explanations in juxtaposition

to purely structural drills may have on learning

2. to compare learning effects when explanations are offered in the
source language (Swedish) with learning effects when explanations
are given in the target language (English)

3. to produce diagnostic and prognostic tests

to a limited extent to produce some educational material in a prelimi-

nary version.

In the main the present report will deal with point 1 and 2.

Specific objectives of the three part-projects

The GUME project was never meant to be a full-scale experiment working
with the complete range of language aquisition but it was to have a iimited
objective, that of trying to establish how sperific grammatical patterns
are learnt and should best be taught. Accordingly, three areas within
English syntax, which are known to cause Swedisl. pupils great trouble,
were chosen for investigation. The distribution of grammatical problems

among the three part-projects is as follows:

GUME 1 The do-construction
GUME 2 The some/any dichotomy
GUME 3 The passive voice

The three part-projects follow the same design (se below). Ideally the
three experiments should be identical except for the choice of syntactic
problem. In reality, it is, of course, hazardous to make any statement

on the degree of similarity between teaching procedures in the three
projects. Although the coordination and constant exchange of ideas between
the program constructors is a certain guarantee that the same didactic
principles have been applied, it could be that one project became more

oriented towards transformational grammar than the others. (Concerning

<
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the application of Chomsky’s theories in practice, see Lindblad, 1969,
p. 51-53). However, we assume that the projects are comparable in

this respect and therefore regard them as a cross-validation within the

total experiment.

The three methods

The Implicit method. The pupils have systematized drills and structural
exercises but no analysis or explanation of either what the drills are

avout or how the problems should be solved. The method -corresponds to
what in American terminology is called the audiolingual method and -
although this is irrelevant - could also be fitted into the official Swedish
curriculum (Liroplan f6r grundskolan). We also think that the Implicit
method represents a rather extreme direct method that many teachers

in this country, rightly or wrongly, would consider in line with the instruc-

tions of the Swedish Board of Education.

The Explicit-English method. The pupils have systematized drills and

structural exercises and in addition analysis and explanations in English.

The time allotted to explanations is taken from the drills and exercises,

The Exrlicit-Swedish method. The pupils have systematized drills and

- e use e GEEp GEER GEDe QEND G WL MR e WD GEme egE—

structural exercises and in addition analysis and explanations in Swedish

whereby comparisons are made with corresponding structures in the

mother tongue. The time allotted to explanations is taken from the drills

and exercises.
Henceforth the three methods will be abbreviated:

Im
Ee
Es

The above descriptions of Im, Ee and Es do not meet the demands on a
strict taxonomy of educational objectives but rather indicate the main
characteristics of the three methods. The guidelines followed at the
construction of the three lesson gseries have not yet been incorporated
into any taxonomical description; for the present the descriptions of
the lessons (see the Appendices) form the operational definitions of the

methods.
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Pupil sample

54 school classes within Gothenburg, for the most part, and Mélndal, a
small town bordering on Gothenburg, were equally divided between the
three projects. Of the 18 classes in each part-project 12 take a more
advanced course (= "sirskild kurs") and 6 an easier course (= "allmin
kurs'). These will henceforth be abbreviated Sk and Ak. The classes
chosen represent considerable geographic variation within the Gothenburg
area. Thus GUME 1 utilized classes from the western and central parts
of Gothenburg, GUME 2 classes from the central and northern parts and
GUME 3 classes from the north-western and eastern parts and Mé&lindal.
Within each project the classes were randomly assigned to teaching
strategies (Im/Ee/Es). One restriction was imposed on the random
assignment: the same strategy could not be used i two classes in the
same school. For logistic reasons it would have been preferable to use
three classes at each school. This would have limited the number of
schools and meant less travelling. For the simple reason, however,
that in a large number of schools all class 7's have English at the same

time, a larger sample of schools than was judged necessary was included.

Table 1. Distribution of school classes per part-project, course and

teaching strategy

GUME 1 GUME 2 GUME 3
(The do- (Some/any) (The Passives)
construction)
Im Ee Es Im Ee Es Im Ee Es
Sk 4 4 4 4 4 4 4 4 4
Ak 2 2 2 2 2 2 2 2 2
Total 6 6 6 6 6 6 6 6 6

The ratio of Sk/Ak classes was intended to correspond to the actual pro-
portion of pupils taking the two courses. .During the 1968/69 school year
67.8% were taking the Sk and 32.2% the Ak in Gothenburg. As it turned
out in the GUME project the Sk classes consistently contained a larger
number of pupils than did the Ak classes. Thus there is a slight over-
representation of Sk pupils in the GUME sample as can be seen in the
table be low.
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Table 2. Number of pupils per part-project and % per course

GUME 1 GUME 2 GUME 3 Total

N 356 318 337 1.011
% Sk 69.9 72.6 73.3 71.9
% Ak 30.1 27.4 26,7 28.1

It should be mentioned that the numbers given in the table refer to the
number of pupils for whom data wez=e processed. The total sample also
contained pupils who were dropped from the statistical computations for

reasons that will be given later.

Experimental procedure.

The various measuring instruments used in the study will be discussed
presently. This section is only intended to give a short description of the

experimental sequence.

The treatment, that is the teaching strategy that the pupils were
exposed to, consisted of six leséons. In the 7th form of the Swedish
schools the pupils have four hours of English a week. Very often two of
these follow one upon the other. Since it was felt that the pupils
should not have more than one lesson in the project per day, there were
in most cases three hours per week that could be used. The lesson series
was preceded by a pretest and a ''pre-teaching period' and followed by
a posttest, an attitude test and (approximately one month later) a retest
iaterspersed in the treatment sequence - the three projects varied slight-
ly as to the exact time - were an IQ test and a2 comprehension test (PACT).
The plan for a part project would thus cover about four weeks; see fig. 1

on page 17.
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Fig. 1. Theoretical plan for each of the three part projects

]

L.

1st week § Pretect l :Pre-teaf)h.g I Lesson 1!
i l !Period i X ! l

: | i ! |
2nd week i Lesson 2 | !Lesson 3 l IQ Test ! ! Lesson 4
; i ; : .
| % | '
3rd week . Liesson Si Lesson 6 | IQ Test i Post-
s ' |
: 4th week ! Attitude i l i
r ! Test | l {
| :
9th week : Retest ’ | | ’ !
! | ; |

5 1) Pre-teaching period = A short lesson aimed at teaching the pupils
how to handle the earphones and how to do the oral 4-phase drills,

and also intended as a test of the equipment.

X = Lesson during which the ordinary teacher taught the class and was

allowed to do whatever he liked as long as he did not touch on the

R e e R TR Sl SR e S Rt

problems dealt with in the project.

z Note: Two lessons were never given on the same day to the same pupils.
The IQ tests were quite often given on two separate occasions.
Because of holidays the project. in most classes. took a little more

than four weeks to finish,
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The lessons

Each teaching strategy within each part project consisted of 6 lessons,
each lesson lasting 30 minutes. In the explicit classes explanations and
analysis took 9 minutes per lesson. As was mentioned earlier, this time

was taken from the drills.,

Each lesson consisted of three parts: oral grammar drill, written
practice on the same structure and a reading passage containing a fairly
large number of examples of the same grammatical structure. The
duration of each of these activities was approximately 10 minutes. Some-
times they were mixed but the same balance was kept. (See the Appen-

dices for a detailed account of the distribution of activities per lesson.)

In order to eliminate the teacher variable the lessons were recorded
on tape. The pupils listened to the ''canned'’ lessons using audio-active
headsets with induction receivers. In the ordinary classrooms telephone
wires had been installed to create a magnetic field. This arrangement,
a simple sort of language lab., could also be supposed to ensure concentra-

tion and activity.

Three assistants provided the instruction and transported the necessary
material (headsets, tape-recorders, projectors, teaching equipment).
The assistants were university students without teaching experience and
their sole function was to start the tape and hand out the booklets contain-
ing the lesson material. They did not intervene in the actual instruction,
nor did the regular teachers, who were present purely as observers and
the guardians of law and order in the classroom.

i
Time table for the GUME project |

The first part project got under way early in October, 1968, the third
project was finished in late March, 1969. A survey of the three projects

is found in fig. 2 on the next page.
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Measuring instruments

The achievement test., An achievement test in English was constructed

separately in each of the part-projects. Since one of the aims of the
study was to try out various types of proficiency tests in the foreign
language, the results of that work (intercorrelations between items,
correlations between sub-tests, validity data) have been discussed in
detail in the three part-project reporis (Lindblad 1969, Carlsson 1969,
Olsson 1969). The present report will only include a short statistical
description of the final version cf the tests. As was mentioned earlier,
the achievement tcst was adininistered ihree times, as pre-, post- and

retest.

The achievement tests measured what had been taught during the six
lessons, i.e. various aspects of a particular grammatical structure.
The tests do not claim to be compréhensive as regards linguistic
components (phonology, lexis, etc). nor as regards dimensions of
behaviour (listening, speaking, reading, writing). Thus no test of oral
production has been given, and tests of listening comprehension were
only given to a limited extent. For administrative reasons the tests
mainly consisted of items with set response alternatives (two-, four-
and six-choice) and completion items where the students filled in one
or two words. It was decided that the test should take one lesson maxim-
ally to administer. However, the leader of GUME 3 wished to include
translation items as well and thersfore to have two lessons at disposal for
the test. Thus the achievement test in GUME 2 came to consist of one
part with set responce alternatives and one éart with translation items
(Swedish to English) and transformatinn items (actives to passives and
vice versa). Part ! and 2 of the tests were not administered on the same ;

day which caused some additicnal drop-cuts (a pupil who was not present i

N

on both occasions was climinated from the data processing). The follow-

ing table illustrates some of the characteristics of the tests:

Table 3. Statistical description of the three achievement tests

Number of Max. Adm, Reliability :
subtests score time (split-half)
Sk+Ak Sk Ak
GUME 1 12 120 i lesson .92 .88 .92
GUME 2 3 131 1 lesson .92 .90 .93
GUME 3 7 133 2 lessons .91 .92 .72

29 3
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The reliability coefficients are more than satisfactory for the purposes
of the investigation (comparisas between groups). I all cases they have
been estimated on the pretest. In the case of GUME 3 the reliabilities

refer to sub-tests 1-4 (corresponding to part 1 with set response alterna-

tives).

The intelligence test. Three parts of the so-called DBA-test (DBA =

differentiell begdvningsanalys, i.e. differential intelligence znalysis)
constructed by Professor Hirnqvist of the University of Gothenburg were
used. They were the verbal, inductive and spatial parts which, taken
together, are considered to be a reliable measure of general ability or
scholastic aptitude (see further Hirngvist, Manual till DBA). The sum
of the pupils " three stanine scores were transformed to T-scores (mean:

50, standard deviation: 10).

PACT

Pictorial Auditory Comprehension Test is a listening comprehension test
that has been constructed by John B. Carroll and one of his assistants,
Wai-Ching Ho. The test is supposed to measure foreigners’ comprehen-
sion of spoken English. The subject (pupil) listens to a taped conversa-
tion or description of an object or event, etc., and then marks which of
four pictures corresponds to what was said on the tape. The test consists
of 75 items. The author recived permission from Professor Carroll to
try out the test on Swedish groups. An native Englishman made the re-
cording and all the instructions were modified to suit the age group in

question (7th form, 14 years).

PACT will not be directly utilized in the evaluation of the experiment
although in might have been included as a covariate in the analyses of
covariance. As already mentioned, one of the aims of the GUME study
was to construct new tests of English, and PACT should therefore, be
regarded as a contribution. A more detailed discussion of PACT has

been given in the GUME 2 and GUME 3 reports.

The attitude test

The students were asked questions with set alternatives as well as some
questions with open answers. Four of the questions with set alternatives
concerned the pupils” general attitude towards the experiment (5-point

scale) and five questions measured their views on technical and pedagog-

ical aspects (4-point scale). A maximally positive attitude would yield a
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score of 40 on th® Qe tjonnaire. The open answers, which incidentally
covered a wide r?"ge from extremely positive to extremely negative or-

even slightly a,bu51"e, will 7ot be commented on further in this report,

Social class

Information about the Parents' occupation was collected at the headmasters”
offices. The crit®tia, for 2ssigning a pupil to a particular social class
was a hiera.rchicﬂl description of professicns and occupations from 1958
(1958 &rs valstati®llk) ynich is to some extent arbitrary and even in-
consistent, but it 1s the onlY source available at the moment, Social

class 1 correspoﬂcls roughly to English 'upper middle class", and clasgs

3 to "working cl2®S"; pe much.disputed division is based on income

only,

Grades

Grades in EnglisP’ Swegish and Mathematics were collected. The grades
had been given at the end of the preceding year, i.e. at the end of the 6th
form. At that tin?€ tlle pupils were not streamed into different courses

but kept together in the same class. The particular advantage in this
connection is that t}ley then constituted one single reference group 2s far as
grades are concefned. The grades are expressed on a 5-point scale
(mean: 3, sta.nclalfd dey,jation: 1}, The three grades were added together
whereby a scale W ity a standard deviation of 3 was obtained, Since grades
and IQ were to haV® the same weight in the statistical analyses, the grade
score was multip}®d by 3. The Grades scale, thus obtained, had 2 mean

of 27 and a standa¥ Qg jation of 9.

The statistical 3_%_

All the data were Proqessed at Gsteborgs Datacentral f6r Forskning och
Hoégre Utbildnipg, QUME 1 and GUME 2 by computer IBM 360/50 and
GUME 3 by the l'gcelltly installed IBM 360/65. Analysis of variance and
covariance progr? s j,cjuded in the ISR (Institute for Social Research,

University of Michlga.n) and BMD (Bio-Medical Computer Programs,
UCLA) series wer® Usgq.
In the main, idelltical computations were made within the three Part

projects. There 27¢ mino? differences as will appear from the presenta-

tion. The followif8 mg,  ures or analyses were obtained in each of the

projects:
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a) means and standard deviations for all variables. Data were obtained

for the total population, for Sk and Ak separately, for boys and girls

separately and for each participating school class (18 per part-project).

b) correlations between all variables. Data were obtained for the total

population and for Sk and Ak separately.

c) analyses of variance (one-way), where the experimental population

was divided into three levels of intellectual ability

d) analyses of variance (two-way) with the same division of the population

as in c)

e) analyses of covariance with different covariates and dependent variables.

Any student who did not attend 5 or 6 lessons was eliminated from the
data processing. These ''drop-outs'’, i.e. the students attending only
1-4 lessons, have been investigated separately, and will be commented
on later. Within each experimental population the N's vary somewhat

from variable to variable due to stray absences.

Experimental design

The design used corresponds to Campbell and Stanley’s ''design 10",

The Non-equivalent Control Group Design (Gage, N. L., op.cit., p.
217). For administrative reasons intact school classes had to be used
in the experiment. It has thus not been possible to assign the students
randomly to teaching strategies (treatments). In the absence of experi-
mental control of background (concomitant) variables, statistical control
by analysis of covariance has been resorted to. Analyses of variance
have also been performed. The principles underlying the two types of

calculations will be given below,

1. Comparisons between Sk and Ak. As a measure of prugress made

during the experiment, the pupil’s score on the posttest minus his score
on the pretest has been used. This progress-score is henceforth abbre-
viated P 1. To find out if the pupil s progress, if any, was not only
apparent immediately after the experiment but also remained apparent
after some period of time, a retention score (P 2) was analogously
calculated (Retest - Pretest). In the analyses of covariance, P 1 and

P 2 have made up the dependent variables. In both cases a composite
Grades + IQ score has been used as covariate {concerning Grades + IQ,

see page 22. Although the correlation between the composite Grades
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+ IQ scores and achievement scores should be substantial, it is very

probable that the correlation between the Grades + IQ scores and progress

scores is considerably lower (Anastasi, 1958). If this is the case, the
gain in precision with analys of covariance, as compared to analysis of
variance, will be negligible. The analyses of covariance in the present

study were performed at a time when these correlations were not known,

In addition two analyses of covariance were made with the Pretest
as covariate and the Posttest and Retest as dependent variables, respec-
tively. All analyses were performed for Sk and Ak separetely. The

following table is a survey of the calculations made.

Table 4. Analyses of covariance

Course Covariate Dependent
type variable
Sk Grades + IQ P1
Sk Grades + IQ P2
Sk Pretest Posttest The adjoining analyses
Sk Pretest Retest were identical in GUME

1, 2 and 3. Thus a total

Ak Grades + IQ Pl of 24 analyses of covari-
Ak Grades + IQ P2 ance were performed.
Ak Pretest Posttest
Ak Pretest Retest

2. Comparisons between ability levels. As was stated earlier, the

pupil’s ability level is defined by his composite Grades + IQ score. The
pupils were divided into three ability levels; it should be stressed that
this division was made a ft e r the experiment had been completed,
which explains that the three groups were not distributed absolutely
equally among the teaching strategies. The variation in number between
the different cells will be apparent in the results section. The three

groups were established thus:

U = Upper level = the upper third on the Grades + IQ scale
M = Middle level = the middle third - "

L = Lower level = the lower third JE L

As became apparent from the distributions of IQ scores in the three

part-projects the streaming in form 7 of pupils into two courses,
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Sk and Ak, is not optimal with regard to IQ (= general scholastic ability).
This is to say that the overlap in IQ between the more advanced and the
easier course is large indeed. English is the only subjiect where stream-
ing is still in existence in the comprehensive school in Sweden. Against
the background of the much-disputed streaming policy in the subject of
English, the above-mentioned partitioning of pupils into ability levels
was judged interesting.

For each of the dependent variables investigated, three one-way ana-

lyses of variance have been performed according to the following schema-

tic table:

The table below illustrates the analyses that the three paxt-projects had

in common:

Table 5. Analyses of variance (one-way)

Ability Dependent
level variable
U P1
U P2
U Posttest
U Retest
M P1 The adjoining analyses were identical
M P2 in GUME 1, 2 and 3. Thus a total
M Posttest of 36 analyses of variance (one-way)
M Retest were performed.
L P1
L P2
L Posttest
L Retest
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In addition two analyses of variance were performed which were not
common to the three projects. The difference score (P2 - P 1) was
calculated in GUME 1. If this value was positive the implication is that
the pupils” knowledge of the specific grammatical structure has increased
from Posttest to Retest despite the fact that no instruction was given in
the meantime (approximately 1 month). An eventual increase from Post-
to Retest might perhaps be termed a reminiscence effect. What is inter-

esting in our case is, of course, if this effect were different among the

teaching strategies.

In GUME 2 there was an investigation of what might be called ''critical
items' (CI). These items were intended to measure such knowledge as
could be hypothesized to conflict with ""rules' given before the experiment.
Examples: 1. He plays better than anybody else. 2. Why dont you do
something about it? It could be supposed that the pupil censiders somz-

body to be correct in the first sentence because it is a statement and not

a question, etc. The 'critical items'" were rather few in number but

still considered worthwhile investigating.

Since it can be hypothesized that one particular teaching method has
a facilitating effect at one particular ability level and not at another, the
interaction between teaching method and ability level was investigated.
Analyses of variance, two-way classification, were performed with
Progress I and Posttest as dependent variables., The data were organ-

ized in a 3 x 3 table in each analysis:

Im Ee Es

o,

Upper !

Middie

Lower
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METHOD PROBLEMS IN COMPARATIVE RESEARCH

A, GUME as a research project - some comments

In his chapter "Research on Teaching Foreign Languages" in Gage’s
Handbook (Gage, N. L., pp. 1060 ff), John B. Carroll dwells on the
specific advantages and problems inherent in research on foreign lan-
guage teaching. We will discuss at some length the issues that we con-

sider relevant to the GUME project.

When a student begins to study a foreign language, he usually starts
something entirely new. From a research point of view this is a great
advantage because a natural ''zero-point' is given. This at least theoret-
ical advantage, pointed out by Carroll, is not relevant to the GUME
project since the students were in their fourth year of English. It is
reasonable to assume, and it is also confirmed in an investigation witkin
the UME project (""Elevers engelska ordférrédd vid slutet av 3rskurs 7 =
English vocabulary of pupils at the end of the 7th form', UME report,
December, 1967) that the variation among pupils as regards proficiency
in English is large. This variation is controlled statistically in the
GUME projectby-analysis of covariance (to the extent that this variation
is measured by our tests). One might venture the guess, however, that
in a comparative study such as the present one, where the pupils have
had three years’ teaching before they start the experiment, the amount
of treatment (teaching) within the experiment must be fairly large if
differences between treatment effects are to be detected. In the GUME
project the treatment (teaching) proper consisted of 6 lessons (excluding
the preparatory lesson), which might be judged as very little, but it was
what resources permitted. In order to counterbalance the shortage of
time we chose to make the teaching strategies distinctly contrastive and,
in certain respects, extreme. Thus the students were given explanations
for 9 minutes (out of 30) each lesson, which is more than any teacher
would consider optimal. Against the background of the short lesson
series it was considered necessary to give the treatment variable, (the
explanations) emphasis by giving it a disproportionately long time each
lesson. Althcugh this procedure is defensible in an exploratory study
such as the present. the aim of which is to investigate whether explana-

tions have any positive effects at all, problems will arise in generalizing

36

Ln B e s P AR S F e s e s



28

the results to the ordinary classroom situation.

As a particular advantage in research on teaching foreign languages
Carroll states that the stimuli presented to the students could be control-
led to a very high degree. ''The instruction could be programmed to the
last detail''., This was the case in our experiment, as has been said

earlier.

Carroll also points out that in research of this kind reliabie and valid
tests of achievement and intellectual ability are often available. The
GUME project did make use of an intelligence test (DBA) that has proved
satisfactory in these respects (Hidrngvist, 1960). One of the objectives
of the study was tc construct tests of achievement in Engilish. This was
done in all three part projects, and the result of this work has been

accounted for in the separate reports.

Carroll also treats a very general problem in connection with research
on foreign language teaching, a problem that we have already touched on.
Wl;éi'i"'é‘."teaching method is broken down into components that lend them-
selves to experimentation - for example, use of the source language as
opposed to the target language for explanations - one is often compelled
to modify the components somewhat in order to make the teaching process
optimal. In the GUME project the difference between the Ee- and Es-
variants is thus not only a difference in language of instruction; in the
case of Es the explanations are given in Swedish and comparisons with
Swedish structures are made. Even if this is a2 complication from an
experimental point of view (if Es > Ee, is this due to the use of Swedish
per se or is it due to the fact that comparisons with corresponding struc-
tures in the source language facilitate learning?), we have regarded it
as relatively harmless. One further modification of this kind are the
words, translated into Swedish, that appear in the margin of some of the
reading texts. Although the Im- and Ee-variants per definition should
not make use of Swedish, we have considered it necessary to translate
words that we could presume to be unknown to the students in order not
to inhibit their reading unnecessarily. Carroll makes the follcwing
comment in connection with this type of problem (Gage, N. L., p. 1064):
"It is difficult, then, to vary one element of instruction experimentally
without modifying the effect of other elements, The experimental control
of a single variable, if carried out in connection with classroom instruc-
tion, may entail the revision of an entire textbook or series of tape

recordings''. In the GUME project it was felt necessary to devise "from
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scratch!' three parallel series of lessons for the purposes of the experi-

ment.

Our study is probably rather close to what Carroll calls .... "minia-
ture language settings in which the objectives of instruction are limited
and variables can be carefully controlled." One problem connected with
this type of research, where lesson series have been constructed for
experimental purposes, is that the teaching procedures might become
so artificial that they cannot be transferred to the ordinary classroom.
The reader is referred to the Appendices to form an opinion on the value

of the lessons as a teaching routine.

Among other problems that Carroll discusses is the practical and
technical complexity of research utilizing electronic aids. The wires
that were installed in the classrooms and the headsets with induction
receivers that the student used, can be said to have functioned well. A
first set of earphones displayed shortcomings during the project and had

to be replaced by others. This was carried out smoothly.

B. Hypothetical treatment effects

The present investigation implies a comparison between three teaching
strategies. No assumptions are made about the superiority of any one
method;to use a different terminology, the null hypothesis is being
tested. The experimental design should be such as to make interpreta-
tions of the results as clearcut as possible. Of all the theoretically
possible outcomes, some are more difficult to interpret than others.

In this section we will briefly discuss specific interpretation problems

that may arise.
The three teaching strategies being compared are
Im Ee Es

On the one hand the effect of explanations is compared with the effect of
non-explanations, on the other one method utilizing the source language
(Swedish) is compared with two methods utilizing the target language
(English). An ideal design for isolating the effects of explanations/non-
explanations, source language/target language would have to include an
I:ms, i.e. Im-Swedish, variant. However, since such a method is im-
possible per definition, and, accordingly, could not be included in the
design, the interpretation problems indicated above will arise in certain

cases.
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When comparing three strategies, the following main resulis are

possible:

; a) two methods equal and better than the third (3 possibilities)

‘ b) one method better than the two others, they being equal(3possibilities)

1 c) method X better than method Y better than method Z (6 poseibilities)
d) the three methods equal

According to a) above, the following three outcomes are possible in the

GUME project:

1., Ee = Es >Im
2. Im = Ee >+Es
3. Im = Es > Ee (?)

In case 1 the facilitative learning effect is unequivocally due to the
explanations, in case 2 to the use of English, whereas in case 3 the
result could not be logically explained. The superiority of methods Im
and Es can be accounted for neither by reference to language of instruc-

tion nor by explanations.

Correspondingly there are three possible outcomes according to b)

above.

4, Im > Ee = Es
5. Es > Ee = Im
6. Ee > Im Es (?)

In case 4 the non-explanation method is unequivocally better than the two

t explanation methods, in case 5 the facilitative effect can be traced to the
. use of the source languagé, whereas in case 6 the outcome is impossible
to interpret. According to c) above, six results, approximately identical
to the six just presented, are theoretically possible. Our intentation here
j is only to predict difficulties of interpretation in general, and we will not
:7 discuss interpretation problems under c) further. Concerning d) (the

i three methods equal) it should be remembered that such an outcome does
not prove that there exist no differences between the methods (as is well

| known it is a logical impossibility to prove the null hypothesis). One

i possible explanation might be that the experiment, as it was planned and

- executed, did not succeed in detecting actually existing differences between

the methods.
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To sum up: The experiment makes possible comparisons between three
methods of instruction. Theoretically thirteen different outcomes are
\ possible. Some of them would be impossible to explain, or rather,
’ would arouse doubts about the experiment, notably the experimental
control of the three teaching strategies. We may get a good reason for

returning to the interpretation problem in the results section.
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RESULTS

Statistical description of the experimental population

In order to make possible comparisons between the three student pupula-

tions included in the to%al experiment, descriptive statistics are given in

.the same table for all variables used in the three projects (table 6,

page 33). In the tables to be presented in this chapter, the variables
have been divided into two groups, identical and non-identical, i.e,
variables that the three GUME projects have in common and variables
used only in one or two of the part projects. It should be noted that the
tables only include pupiis who were present during at least 5 out of 6

lessons. The others (the drop outs) will be presented in the next section.

Means and standard deviations have been calculated for the entire
group (Sk + Ak), for Sk and Ak separately, for boys and girls separately
and finally for each separate school class. The latier will not be dealt

with in this report.

As can be seen in table 6, there is a great similarity between the three
GUME populations as regards Grades and IQ, the latter defined by the
verbal, inductive and spatial factors. There are no statistically signifi-
cant differences between the three populations in Grades, IQ or Grades
+ IQ, i.e. the tree variables tc be used as covariates in the treatment
comparisons. The reason for not including data on PACT in GUME 1 is
that a preliminary version of the test was used where instructions,
timing, etc., were tried out. The difference between GUME 2 and GUME
3 on PACT (GUME 3 > ) is statistically significant at the 5% level.

On the IQ test the three populations score almost exactly on the norm
(= ¥: 50). Considering the slight over-representation of pupils from Sk
in our material, one might have expected the populations to score a
little above the norm. This is alsc the case as regards Grades, though
this can partly be explained by the well-known fact that there is a slight

inflation in grades in schools to-day.
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Table 6. Means and Standard Deviations for identical and non-identical
variables in the three GUME projects. The entire student
group (Sk + Ak)

GUME 1 GUME 2 GUME 3
Identical _ _ _
variables: N x s N x s N x s
Verbal IQ 340 5.08 1.83 299 4.% 1.74 291 5.09 1,91
Inductive IQ 340 5.14 1.93 299 5.07 2.04 301 5.07 2.11
Spatial IQ 337 5.02 1.91 300 4.82 1.93 300 4.99 2.02

IQ test, total 324 50.53 9.70 296 49.73 10.00 287 50.20 10.49
Grade English 351 3.21 1.07 309 3.18 1.02 333 3.22 1.05
Grade Swedish 349 3.21 1.04 309 3.20 0.93 333 3,19 0.98

Grade Maths 349 3.13 1.07 309 3.15 1.04 333 3,15 1.05
Grades total 345 28.68 8.75 309 28.56 8.13 333 28.65 8.27
IQ + Grades 315 79.29 19.87 289 78.67 16.73 283 79.19 17.76
Pupil Attitude 334 25.84 4.98 298 29.01 4,75 300 25.16 5.57
Attendance 356 5,79 0.40 318 5.79 0.41 337 5.78 0.42
Socizl class 322 2.10 0.81 260 2.45 0.68 309 2.32 0.67
PACT - - - 298 50.58 9.60 292 52.26 9.12

Non-identical

variables:

Pretest 329 64.08 18.21 317 60.30 18.27 292 81.48 17.66
Posttest 325 72.91 20.89 317 75.43 20.03 262 90.20 19.99
Retest 323 75.31 20.73 294 76.57 20.58 286 91.54 21.25
CI (pretest) - - - 292 3.10 1.78 - - -
CI (posttest) - - - 310 4.39 2.09 - - -

In GUME 1 there is a relatively greater number of pupils from the "higher"

social class (= lower scale value) than in the other two projects. This is

due to the fact that three classes came from a private scooi in which all

the pupils take Sk and in which pupils from social class 1 dominate., The
_figure below illustrates the representativeness of the three part-projects

as far as social class i1s concerned:
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Fig. 3. Distributions according to Social class (percentages)

within the three part projects
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z
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GUME } GUME 2 GUME 3 "THE NORM"
(0:34) (0:58) (6:28)

(0 = number of pupils for whom information as to the occupation of their

parents could not be obtained.)

By ''the norm' is meant the distribution of social class according to
official statistics for Gothenburg (Andrakammarvalet i Géteborg 1968,
U 1969:2 pp. 63-69). The deviation from the norm thus defined was Chi
Square-~tested for the three projects. The X2 -values obtained were
respectively: GUME 1:175.53, GUME 2: 3.95, GUME 3: 9.21. GUME 2
is representative of the norm as regards distribution of social class
whereas the two other projects deviate significantly from it, GUME 3 at ;
the 1% level and GUME 1 excessively, Considering the great similarity
between the part populations in the case of background variables that are
used as covariates in the statistical analyses, the differences as regards

social class should not seriously affect the external validity of the results.

Pupil Attitude should be regarded as a2 dependent variable. The
questionnaire indicates that the pupils of GUME 2 have a more positive
reaction towards the experiment than the pupils of GUME 1 and 3, Accord-
ing to the definitions of the scale points the pupils of GUME 1 och 3 can be
said to have "tolerated’ the experiment whereas the GUME 2 students are

more positive than negative.
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The non-identical variables do not permit any comparisons between
the part projects; they have been included to illustrate the progress

made during the experiment (see p. 48).

Means and standard deviations for Sk and Ak are presented in tables
7 and 8 (pp. 36-37). As could be expected the differences between the
two courses are great in all cognitive variables ( Sk >>). As regards
the pupils attitudes towards the experiment there are no differences
between the two courses, however. The great similarity beiween the
total populations of GUME 1, 2 and 3 (Sk + Ak) is still present when the
respective populations are divided into Sk and Ak. There are no statisti-
cally significant differences between any two part-projects in the case of
Grades + IQ, the composite variabl: used as covariate in the analyses of
covariance. Although tests of significance for differences between the
three part-projects have nct teen performed in all possible cases, the
overall impression (tables 7 and 3, Sk and Ak respectively) is one of
great similarity between the part-projects. One exception is Social class,

which has already been commented cn.
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Table 7. Means and Standard Deviations for identical and non-identical

variables in the three GUME projects (Sk)

GUME 1 GUME 2 GUME 3
Identical _ _ _
variables: N X s N x s N x s
Verbal IQ 238 5.72 1.64 217 5.46 1.53 218 5.56 1.78
Inductive IC 238 5.68 1.75 217 5.59 1.93 228 5.75 1.86
Spatial IQ 235 5.36 '1.86 218 5.17 1,93 227 5.34 1.90

IO test, total 228 53.92 8.48 214 52.85 9.00 215 53.56 9.23
Grade English 245 3.67 0,85 225 3.54 0.87 247 3.60 0.85
Grade Swedish 243 3.65 0.85 225 3.51 0.81 247 3.49 0.89

Grade Maths 243 3.54 0.92 225 3.47 0.94 247 3.45 0.96
Grades total 239 32.71 6.78 z2&% 31.55 6.76 247 31.63 6.99
IQ + Grades 221 86.72 13.73 211 84,83 13.88 212 85.58 14.85
Pupil Attitude 237 25,79 5.10 217 28.96 4.56 223 25.05 5.63
Attendance 248 5.81 0.39 230 5,80 0.40 250 5.77 0.42
Social class 223 1.8 0.80 187 2.34 06.72 235 2.24 0.69
PACT - - - 218 53.53 8.05 219 54,73 7.62

Non-identical

variables:

Pretest 230 70.59 16.35 230 65.26 17.26 214 87.26 16.33
Posttest 225 81.86 17.28 230 81.53 18.02 197 97.21 16.99
Retest 227 83.87 17.39 214 83.52 17.74 212 98.59 18.78
CI (Pretest) - - - 222 3.35 1.82 - - -
CI (Posttest) - - - 227 4.90 1.99 - - -

SRR WA e
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Table 8. Means and Srandard Deviations for identical and non-identical

variables in the three GUME projects (Ak)

GUME 1 GUME 2 GUME 3
Identical _ _ _
variables: N X s N x s N x s
Verbal IQ 102 3.59 1.34 82 3.65 1.56 73 3.71 1.58
Inductive IQ 102 3.90 1.75 82 3.67 1.63 73 2.95 1.30
Spatial IQ 102 4.25 1.82 32 3.91 1.63 73 3.90 1.99
IQ test, total 96 42.49 7.43 82 41.6C 7.67 72 40.17 7.08

Grade English 106 2.14 0.70 84 2.23 0.72 85 2.11 0.74
Grade Swedish 106 2.21 0.67 84 2.37 0.67 85 2.32 0.68

Grade Maths 106 2.18 0.74 84 2.31 0.78 85 2.27 0.76
‘Grades total 106 19.58 5.09 84 20.57 5.76 85 20.08 5.09
IQ + Grades 94 61.80 10.37 78 62.00 11.76 71 60.11 10.67
Pupil Attitude 97 25.94 4.69 8l 29.12 5.27 77 25.45 5.43
Attendance 108 5.76 0.43 80 5.76 0.43 86 5.79 0.41
Social class 99 2.64 0.52 73 2.73 0.48 73 2.58 0.52
PACT - - - 80 42.55 8.91 73 44.86 9.32

Non-identical

variables:

Pretest 99 48.95 12.43 87 47.18 13.92 78 65.63 9.65
Posttest 100 52.76 12.42 87 59.31 15.72 65 68.97 11.66
Retest 96 55,06 12.12 80 58.00 15.58 73 71.47 13,70
CI (Pretest) - - - 70 2.31 1.40 - - -
CI (Posttest) - ~ - 83 3.00 1,72 - - -
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Correspondingly means and standard deviations for boys and girls
have been included (tables10 and 11, pp. 39-40). When the two tables
are compared the overall impression is one of superiority, at least in
absolute figures, for the girls in all cognitive variables. The only ex-
ception is the Spatial test in GUME 3. That girls excel throughout in
the case of grades is a well established fact (see for instance, Anastasi,
A., 1958, pp. 492 ff). The same applies to tests of verbal functions,
whereas boys usually excel on spatial tests (op.cit., pp. 472 ff). In our
case no statistically significant differences are found between boys and
girls on the spatial test, which might have the following explanation.
The distribution of sex is fairly even within Sk, whereas in Ak the boys
dominate. Table 9 illustrates the fact that within the easier course the
boys/girls ratio is greater than within the more difficult course. When
means are calculated for boys and girls respectively, the mean for the
boys is biassed downwards because of the over-representation of boys
in the easier course. Thus the general superiority of girls in our material

is in line with expectation, although the magnitude is somewhat overesti-

mated.

Table 9. Distribution of sex according to courses

Sk - Ak Boys/girls
ratio
Boys Girls Boys Girls Sk Ak
GUME 1 110 120 60 41 0.92 1.46
GUME 2 118 112 51 37 1.05 1.38
GUME 3 132 118 58 28 1.12 2.07

Summary: The three GUNME populations are very similar as regards the
background variables that have been further used in the statistical analyses.
This applies to the total populations (Sk + Ak) as well as to the respective
courses (Sk and Ak). One exception to this is Social class, where GUME 1
and 3 deviate from the norm. The three populations score almost exactly
on the norm for the intelligence test. The pupils of GUME 2 are more
positive towards the experiment than are the pupils of the two other ex-
periments. No statistically significant differences are found between boys

and girls as far as intelligence (total IQ) is concerned. In respect of

grades and tests of linguistic proficiency the girls excel throughout.




Table 10. Means and Standard Deviations for identical and non-identical

variables in the three GUME projects (Boys)

39

GUME 1 GUME 2 GUME 3
Identical _ _ _
variables: N x s N X s N x s
Verbal IQ 175 4.98 2.03 158 4,94 1.62 161 4.98 1.89
Inductive IQ 175 4.97 1.71 158 5.04 1.94 166 4.88 2.00
Spatial IQ 174 4.94 4.94 159 4.74 1.90 166 5.1} 2.06
IQ test, total 167 49.77 9.15 156 49.48 9.65 158 49.72 10.23
Grade English 181 2.95 1.10 163 2.99 0.99 188 3.01 1.06
Grade Swedish 181 2.94 0.96 163 2.97 0.91 188 3.04 0.94
Grade Maths 181 3.96 1.13 163 3.09 1.06 188 3.17 1.907
Grades total 178 26.80 8.46 163 27.09 8.15 188 27.64 8.27
IO + Grades 162 76.27 16.23 150 76.82 16.61 155 77.53 17.57
Pupil Attitude 173 25.74 4.80 156 28.65 4.98 169 24.83 5.64
Attendance 183 5.85 0.39 169 5.78 0.42 191 5.77 0.42
Social class 163 2.16 0.80 132 2.48 0.64 172 2.30 0.67
PACT - - - 157 49.46 9.65 161 51.14 9.46
Non-identical
variables:
Pretest 169 60.96 17.90 168 57.76 16.85 165 79.06 17.38
Posttest 170 68.55 20.61 168 71.94 20.03 150 86.23 19.94
Retest 169 71.53 19.97 159 73.19 20.56 167 87.32 21.40
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Table 11. Means and Standard Deviations for identical and non-identical

variables in the three GUME projects (Girls)

GUME 1 GUME 2 GUME 3
Identical _ _ _
variables: N X s N x s N x s
Verbal IQ 165 5.20 1.91 141 4.99 1.86 130 5.24 1.92
Inductive IQ 165 5.33 2.14 141 5.09 2.15 135 5.30 2.22
Spatial IQ 163 5.11 2.13 141 4.91 1.98 134 4.84 1.96
IQ test, total 157 51.35 10.23 140 50.01 10.41 129 50.79 10.80

Grade English 170 3.49 1.05 146 3.39 1.01 145 3.48 0.97
Grade Swedish 168 3.51 1.05 146 3.46 0.88 145 32.39 1.00

Grade Maths 168 3.21 1.01 146 3.22 1.01 145 3.12 1.02
Grades total 167 30.68 7.17 146 30.21 7.81 145 29.96 8.11
IQ + Grades 153 82.47 17.53 139 80.67 16.69 128 81.20 17.85
Pupil Attitude 161 25.94 5.21 142 29.40 4.48 131 25.57 5.47
Attendance 173 5.74 0.44 149 5,81 0.40 146 5.79 0.41
Social class 159 2.04 0.82 128 2.41 0.73 137 2.35 0.68
PACT ; - . 141 51.83 9.70 131 53.64 8.54

Non-identical

variables:
Pretest 157 68.80 17.14 149 63.16 19.41 127 84.62 17.59
Posttest 155 77.69 20.11 149 79.36 19.35 112 95.53 18.86

Retest 154 79.45 20.83 135 80.56 19.95 119 97.46 19.63




Drop-outs

As was mentioned earlier, only pupils who took part in at least five out
of the six lessons were included in the treatment comparisons. The
others, i.e. the pupils who had been present for 1-4 lessons, were ex--
cluded from the data processing. We considered it worth while to investi-
gate if the drop outs deviated in any systematic way from the main
population, i.e. did the pupils with a high degree of absence score
significantly higher or lower on the background variables? Furthermore,
it was judged of interest to see if Attendance was a variable that corre-
lated with progress made during the experiment. In the following three
tables means and standard deviations for the three GUME populations

and their respective drop outs will be presented. Differences between

population and drop outs have been tested for significance (t-test).

<0
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Table 12. Means and Standard Deviations for the experimental population

(Sk + Ak) and drop-outs. GUME 1

POPULATION DROP OUTS
(= pupils present 5-6 (= pupils present 1-4 ‘
lessons) lessons)
Variable: N x s N x s t
Verbal IQ 340 5.08 1.83 E5 4,82 1.87 0.96
Inductive IQ 340 5.14 1.93 55 5.18 2,08 -0.13
Spatial IQ 337 5.02 1.91 61 4,75 2,01 0.97
IQ test, total 324 50.53 9.70 48 48.65 10,24 1.20
Grade English 351 3.21 1.07 75 3.16 1.09 0.36
Grade Swedish 349 3.21 1.04 75 3.20 1.01 0.08
Grade Maths 349 3.13 1.07 75 3.09 1.15 0.28
Grades total 345 28.68 8,75 74 28.42 9.13 0.22
IQ + Grades 315 78.65 19.87 47 76.77 18.38 06.65
Pupil Attitude 334 25.84 4,98 33 25.06 6.41 0.68
Social class 322 2.10 0.81 68 2.09 0.81 0.09
PACT - - - - - - -
Pretest 329 64.08 18.21 65 66,02 18,54 0.77
Posttest 325 72.91 20.84 58 71.33 22.65 0.50
Retest 323 75.31 20,73 61 74.89 22.37 0.14

CI (Pretest) - - - - - - -
CI (Posttest) - - - - - - -

t-values underlined = statistically significant difference between population

and drop-outs (min. 5% level).

There are no statistically significant differences between the experimental
population and drop outs in GUME 1. There is a slight tendency for Attend-

ance to covary with progress made during the experiment.

vy |
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Table 13. Means and Standard Deviations for the experimental population
(Sk + Ak) and drop-outs. GUME 2

t-values underlined = statistically significant difference between population

POPULATION DROP OUTS
(= pupils present 5-6 (= pupils present 1-4
lessons) lessons)

Variable: N X 8 N x s t

Verbal IQ 299 4.96 2.74 40 5.00 1.55 .0.70

Inductive IQ 299 5.07 2.04 41  4.98 1.93 0.03

Spatial IQ 306 4.82 1.93 40 5.32 1.86 -1.60

IQ test, total 296 49.73 10.00 38 50.97 9.66 -0.74
Grade English 309  3.18 1.02 49 2.92 1.02 1.69
Grade Swedish 320  3.20 0.93 49 3.04 0.91 1.13
Grade Maths 306 3.15 1.04 49 3.00 1.08 0.91
Grades total 309 28.56 8.13 49 26.88 8.0l 1.37
IQ + Grades 289 78.67 16.73 36 78.36 15.94 0.11
Pupil Attitude 298 29.01 4.75 27 27.15 5.28 1.76
Social class 260 2.45 0.68 41  2.44 0.67 0.09
PACT 298 50.58 9.60 40 49.20 8.98 0.90
Pretest 317 60.30 18.27 50 54.82 18.37 1.96
Posttest 317 75.43 20.03 50 71.64 19.48 1.27
Retest 294 76.57 20,58 44 70.39 18.84 2.00
CI (Pretest) 292  3.10 1.78 42 2.60 1.52 1.89
CI (Posttest) 310 4.39 2.09 47  4.36 2.14 0.09

and drop outs (min. 5% level).

The only statistically significant differences are found in the Pre- and
Retests. Since the experimental population is ahead of the drop outs
= before as well as after the experiment, no covariation between Attend-

ance and progress can be said to exist.
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Table 14. Means and Standard Deviations for the experimental population

(Sk + Ak) and drop outs. GUME 3

POPULATION DROP OUTS
(= pupils present 5-6 (= pupils present 1-4
lessons) lessons)

Variable: N x s N x s t
Verbal IQ 291 5.09 1.91 57 4.74 1.88 1,28
Inductive IQ 301 5.07 2.11 56 4.29 2.13 2.52
Spatial IQ 300 4.99 2.02 56 4,62 1.97 1.28
IQ test, total 287 50.20 10.49 55 46.96 10.64 2.08
Grade English 333 3.22 1,05 72 2.65 1.02 4.38
Grade Swedish 333 3.19 0.98 73 2.7 0.94 3.67
Grade Maths 333 3.15 1,05 73 2.73 1.03 3.13
Grades total 333 28.65 8.27 73 24.41 8.05 4.04
IQ + Grades 283 79.19 17.76 54 72.09 18.26 2.63
Pupil Attitude 300 25.16 5.57 55 26.13 5,00 -1.30
Social class 309 2.32 0,67 59 2.56 0.68 2.53
PACT 292 52.26 9.12 58 4¢.62 11.78 2.23
Pretest 292 81,48 17.66 50 79.50 26.85 0.50
Posttest 262 90.20 19.99 52 81.67 20.29 2.78
Retest 286 91.54 21.25 45 83.89 25.32 1.92
CI (Pretest) - - - - - - -
CI (Posttest) - - - - - - -

t-values underlined = statistically significant difference between population
and drop-outs (min. 5% level).

The table shows that the drop-outs deviate systematically from the ex-
perimental population. The pupils with a higher degree of absence score
comparatively low on the background vari.»les. It can not be definitely
concluded that pupils with low grades and intelligence have played truant,
although such an interpretation seems reasonable. Somewhat surprisingly,
the drop-outs have a more positive attitude towards the experiment than

does the main population.

The results on the Pre-, Post- and Restest indicate that there is a
positive correlation between attendance and progress made during the ex-

o periment,.

ERIC
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Summary: The drop-outs, defined as pupils taking part in only 1-4 out of
the 6 lessons, do not deviate from the main population in the case of
GUME 1 and GUME 2. In GUME 3 the drop-outs show a systematic bias
in that they consist of pupils with low IQ and grades. In GUME 1 there is
a siight and in GUME 3 a clear tendency towards a positive correlation

between degree of attendance and progress made during the experiment.

Note:

The discussion concerning an eventual covariation between Attendance

and Progress may rneed some clarification. No correlation coefficients
have been calculated, nor did the design include any control group that
underwent the Pre-, Post- and Retests but no treatment. Although it is
theoretically possible that such a control group would have demonstrated
the same amount of progress as did the experimental groups, there is an
extremely low probability for this in our experiment, where specific
grammatical structures were taught for a rather short period of time. The
rough comparisons that have been made above are between one group that
has been present during practically the whole experiment (the main popula-
tion) and one group that has been absent a great deal (the drop outs).
Differences between the two groups (if to the advantage of the main popula-
tion on Post- and Retest) would be an indication of a positive correlation

between Attendance and Progress.

Correlation studies

The heading is pretentious; in this repourt only a sample of correlations
will be presented with the object of giving a complementary description of
the experimental pooulations. In actual practice intercorrelations between
all variables were calculated in the three projecits. Correlations were
calculatea for Sk 4 Ak as well as for Sk and Ak separately. The correla-

tions are discussed at greater length in the part-project reports.

Three correlation matrices will be presented consecutively and com -
mented on afterwards. The total number of pupils will be given for each
matrix. The separate correlations are based on somewhat varying entries

depending on stray absences.
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Table 15. Intercorrelations between selected variables
GUME 1. Sk + Ak N = 356

2 3 4 5 6 7 8 9 10
1. Social class -.329 -.398 -.453 -.475 .- -.453 -,483 -.470  ,106
2. Verbal IQ 4 .747 .626 .692 - .583 .620 .629 -.121
3. IQ test, total .630 .733 - .596 .616 .629 —, 051
4, Grade English .925 - .773 .813 .828 -.088
5. Grades total - .721 .802 .820 -.095
6. PACT - - - -
7. Pretest : .898 .874 .106
8. Posttest .942 -.089
9. Retest -.055

10, Pupil Attitude

Table 16. Intercorrelations between selected variables

GUME 2. Sk+ Ak N = 318

2 3 4 5 6 7 8 9 10
; 1. Social class  -.240 -.205 -.253 -.271 -.266 -.281 -.297 -.273 .093
2. Verbal IQ .734 .634 .684 .565 .573 .632 .584 -.088
3. IQ test, total .633 .712 .598 .566 .630 .587 -,110
4. Grade English .903 .603 .630 .700 .682 -.007
5. Grades total 588 .610 .682 .664 -.064
6. PACT .637 .710 .691 .021
7. Pretest .822 .799-.009
8. Posttest .869 -.007
9. Retest . 056
10. Pupil Attitude
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Table 17. Intercorrelations between selected variables

GUME 3. Sk + Ak N = 337

2 3 4 5 6 7 3 S 10

1. Social class -.261 -,305 -,312 -.349.-,175 -.227 -.308 -.305 -.034
2. Verbal IQ .760 .605 .681 .520 .600 ,649 .621 -.173
3. IC test, total .664 ,767 .486 .647 .678 .666 -.168
4. Grade English .903 .652 .766 .805 .805 -.,021
5. Grades total .584 ,768 .789 .796 -.048
6. PACT .649 ,651 .651 .030
7. Pretest .858 .83¢ -,019
8. Posttest .892 -.040
9. Retest -.008
10. Pupil Attitude

The three correlation matrices indicate the following:

1.

The patterns of correlations are very much alike in the three matrices,
which is still an indication that the three populations are comparable in

all essentials.

Significant correlations in the order of .20 - .40 are found between

Social class on the one hand and IQ, Grades and proficiency in English
on the other. These correlations are a little higher ir GUME 1 than in
the two other projects, which can be explained by the greater variation

of scores in the Social class variable in GUME 1.

Pupil Attitude (towards the pzdagogical and technical aspects of the

experiment) does not correlate with any other variable.

The correlations between the three tests of preficiency in English
(Pre-, Post- and Retest) and Grade English are of the same magnitude
as the corresponding correlations between the three mentioned tests
and Grades total, -which might be seen as an illustration of the difficulty
of devising tests of linguistic ability without measuring a more general

(scholastic) ability at the same time.

The problem just mentioned is also illustrated by the fact that the -
correlations between the tests of English and the Verbal IQ are of the
same magnitude as the corrclations between the English tests and the

-

IQ test, totat.
=56
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6. The intercorrelations between the three tests of English are very high.
Since we are dealing with an identical test administrered on three
occasions, the correlations may be regarded as retest-reliability
coefficients. As such they are very satisfactory for the purposes of the

experiment (comparisons between groups).

Progress

Althoughthe main interest of the present study is tied to 'differential
progress', i.e. if the three teaching strategies gave different learning
effects, it is of pedagogical interest to investigate the amount oi learning
increments in absolute figures. Did the pupils make any progress irre-
spective of what teaching method they had been assigned to? The progress
made by the three GUME populations (Sk + Ak, Sk, Ak) can be inferred
from tables 6, 7 and 8. Figure 4 on the next page is an attempt to make

the progress rates clearer.

Since the standard deviations of the Pre-, Post- and Retest were
approximately the same, the following principle has been followed in the
diagram: The lowest score (x) on any test, which in all the three projects
was the Pretestscore of Ak, is the zero point on the Y axis which indi-

cates the raw scores on the different tests in relation to the zero point.
The following con.clusions may be drawn from figure 4:
1. Sk scores substantially higher than Ak on all three tests.

2. Sk has a steeper learning curve than Ak, i.e. the pupils of Sk have
learnt more during the same period of time. Thus differences between
teaching methods, if any, should ke easier to detect in Sk than in Ak

because of the greater average progress in Sk.

3. There is a slight tendency towards progress from Posttest to Retest.

S7
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Fig.4 . Learning curves for the three GUME projects
(Sk and Ak resgectively) | ’
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Method comparisons {Main effects)

Which of the three teaching methods proved to be the best? Finding an
answer to this question is the most important objective of the present
investigation. Two types of statistical caiculations, analysis of variance
and covariance, were performed and will be presented separately. In
the case of analysis of covariance, the populations were divided into the
two courses, Sk and Ak, whereas in the analysis of variance a corre-
sponding division was made into three ability levels (Upper, Middle,

Lower.)

A. Comrarisons between courses (Sk and Ak)

Four different analyses of covariance, using differant covariates and
dependent variables, were performed within each project. Tables 18-21

give the details and table 22 a survey of the results.

Table 18. Analysis of covariance No. 1
Dependent variable: Progress 1

Covariate: IQ + Grades

I

Adjusted means SS
Course bet- -with- x)
type Im Ee s ween in df F-rmatio bw
Sk 11,11 9.81 11.67 117 14911 2/189 0.742 .107
1 _.

GUME Ak-  7.84 3.31 1.86 370 5271 2/79 2.773  .027

Sk 16,84 14.37 18.13 527 23162 2/207 2.353 ,100
TME

GUME 2 Ak 12.75 13.13 12.94 2 11908 2/73 0.006 .321
Sk 12,06 9.03 11.5C 31C 18202 27167 1.421 .038

GUME 3 Ak 1.95 4.68 3.25 71 5228 2/67 0.456 055

ss. = Adjusted sum of squares in the dependent variabie

bW = The within-groups regression coefficient

%) = Underlined values significant at the 5% level

All the within-groups regression coefficients are small, indicating a
very low correlation between Progress and IQ + Grades. This was expected
(see p. 24). The low correlations have the consequence, however, that the

gain in precision with analysis of covariance, as compared to analysis of

N
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variance, is negligible, In table 18 there are no significant differences
in learning effects between the methods. The adjusted means show only
one trend that the three projects have in common: In course Sk the
Explicit-English method is the least efficient. Within course Ak no
consistent pattern is discernible. (One tendency common to all the proj-

ects is that Sk is superior to Ak, which is of little interest here, however,)

Table 19. Analysis of covariance No. 2
Dependent variable: Progress 2

Covariate: IC 4 Grades

rd

Acdjusted means ss

y

Course bet- with- %)

type Im Ze Es ween in df F-ratio bw

“k 14.86 11.75 14.04 324 18391 2/178 1,568 .158
GUME 1

Ak 5.78 6.35 5.3¢ 16 4935 2/73 0.118 -, 05%

Sk 18.46 18.74 19.83 61 27883 2/191 0,209 ..024
GUME 2 Ak 11.67 11.82 9.25 80 9238 2/66 0,286 .255

Sk 11,92 13,81 11.53 186 25565 2/173 0.630 .085
GUME 3

Ak 5.96 7.45 7.45 23 579C¢ 2/68 0.137 .169

The F-ratios are consistently lower than in the preceding table. Tendencies
towards differences between treatments immediately after the experiment,
are thus eliminated at the timr.e of the Retest. (As wags evident in figure 4,

P.- 42 , however, the pregress made had not disappeared but rather increased
a little.) Considering the low F-ratios in table 19, a closer inspection of

the rank order of the adjusted means would be raeaningless.

&0



Table 20. Analysis of covariance No. 3
Dependent variable: Posttest

Covariate: Pretest

4

Adjusted means S8 y

Course bet- with- %)

type Im Ee Es ween 1in df F-ratio bW

Sk 82.09 80.79 82.82 152 15283 2/203 1.009 .506
GUME 1 Ak 56.74 51.68 51.06 422 5150 2/88 3.155 808

Sk 82.05 80.10 82.68 280 23851 2/226 1.328 .863
GUME 2 Ak 58.63 60.46 58.57 70 13619 2/83 0.214 .670

Sk 98.41 95.76 98.88 380 17461 2/188 2.045 .793
GUME 3 Ak 68.07 70.22 69.57 53 4987 2/73 0.389 .789

The within-groups regression coefficients are very high and indicate that a
gain in precision is achieved by using the present covariate. The table
points to one statistically significant difference between treatments, namely
in GUME 1, course Ak, where the Implicit method is superior to the others.
Tests of significance gave the following t-values: Im - Es = 2,39

Im - Ee = 2.15. The results in table 20 show the same pattern as the re-

sults in table 18.

Since we found one statistically significant difference between treatments,
a test of homogeneity of regression was made. (For procedure and symbols,

see Snedecor & Cochran, 1969, pp. 432 ff).

&1




Table 21.

Within df
Im 17
Ee 37
Es 34

Pooled,

w. 88

F = 44/60.07 = €.73 N.S.

Covariate:

Sx-%)°  Ex-%) (y-7) Z(v-y)°

Dependent variable:

Pretest

Posttest

1996 1884 2798
6460 5000 5463
5036 4012 5689
13492 10896 13950
(df: 2/85)

Test of homogeneity of regression for GUME 1, Ak

5

32

Deviations from regression

Regr.
coef:.

0.944
0,774
0,797

0.808

daf

16
36
33

85

87

SS

1020
15G3
2493
5106

5150

mS

63.75
44,25
75.55
60.07

59.20

The regression lines do not deviate significantly from parallellism.

Thus interpretation of the differences between treatment effects is

permaitted.

The adjusted means in table 20 show the .ame pattern as the corre-

sponding values in table 18: Ee is the least efficient method in the three

Sk groups.

of the methods.

Table 22.

GUME 1

GUME 2

GUME 3

Covariate:

Course

type

Sk
AK

Sk
Ak

Sk
Ak

Dependent variable:

Pretest

Im

83.77
56.29

83.23
59.14

Adjusted means

me

83.33
54.86

83.70
58.09

Analysis of covariance No. 4

Retest

Es

83.83
54,54

83.64
55.94

98.87 101.18 100.07
71.56 70.76 72.98

&2

'd

SS
v
bet- with-
ween in df
295 19913 2/208
37 5056 2/84
11 27534 2/210
114 10902 2/75
177 28029 2/198
85 7350 2/81

1.541
0.307

0.043
0.392

0.624
0.466

Within Ak there is still no consistent pattern to the ranking

Fora2tidp
W

.883
L7176

.812
.759

. 752
1.037
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As in table 19 the F-ratios in the above table indicate that tendencies
towards method differences immediately after the experiment have dis-

appeared at the time of the Retest (approximately one month later).

In order to further clarify the tendencies discovered so far, we give
a survey of them in the table below. We have subjectively chosen the

F-ratio 2.00 as criterion for "interpretable differences'' between treat-

raents.

Table 23. Survey of '"interpretable differences’ in the analyses of

covariance

Dep = Dependen: variable Course F-ratio GUME 1 GUME 2 GUME 3

Cov = Covariate type

Dep = Progress 1 Sk 2.353 Es=Im>Ee

Cov = IQ + Grades Ak 2.773 Im>Ee=Es

Dep = Progress 2 Sk

Cov = IQ + Grades Ak

Dep = Posttest Sk 2.045 Es=ImyEe
Cov = Pretest Ak 3.155 Im>Ee=Es

Dep = Retest Sk

Cov = Pretest Ak

Twenty-four analyses of covariance have been perfcrmed, eight within each
part-project. In this perspective the only significance obtained could have
occurred by chance. It is evident from the table that none of the tendencies
towards differences are common to two projects. Within one project only
one tendency is repeated: In GUME 1, course Ak, the Implicit method is
superior to the two Explicit methods. Concerning the differences obtained

in GUME 2 and GUME 3, they represent the type of result that is difficult,

if not impossible, to interpret (see the discussion on p. 30. The superiority
of Es and Im cannot be unequivocally explained by reference to the language
of instruction (Swedish/English) or explanations. One of the two superior
methods (Es) made use of explanations; so did the least efficient (Ee).

One of the two superior methods (Im) used English as the language of instruc-

tion; so did the least efficient {Ee).

&3
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Before the method comparisons are commented ° . further, the analyses
of variance will be presented. Although the experimental population is
divided according to other principles in the analyses of variance, there is

a certain similarity between the two types of calculations.

B. Comparisons between ability groups (Upper, Middle, Lower)

A number of aralyses of variance, one-way classification, will be present-
el The presentation is analogous to the one under A; first the analyses

for each dependent variable are given, then follows a survzy.

Table 24. Analyses of variance (one-way) of Progress 1.

Ability Sum of squares
level Means bet-  with- df F-ratio™
ween in
U 13.04 8.75 12.24 264 €600 2/85 1.697
GUME 1 M 8.73 9.55 9,77 18 9207 2/90 0.087
L 9.45 4.75 3,86 428 5953  2/92  3.309
U 17.45 15.92 19.29 166 10135 2/87 0.714
GUME 2 M 17.42 14.95 16.88 127 10454 2/99 0.602
L, 11.07 11.53 14.97 282 15268 2/93  0.859
U 12.32 11.54 15,64 234 6081  2/71  1.367
GUME 3 M 9.42 4.58 1J.76 506 6667 2/65 2,467

L 7.60 7.37 3.68 210 6633 2/64 1,012

X)underlined values = significant at the 5% level

There is one significant difference in the table; in GUME 1 (L) the
Implicit method is superior to the two methods utilizing explanations. The
following t-values were obtained when Im was compared to the other methods:
Im - Ee: 2.45 Im - Es: 2.55, These tendencies closely resemble those
found in the corresponding analysis of covariance (table 18 p. 50). Between
the three projects there is only one common tendency: at ability level U

the e method is ranked last.

&4




Table 25. Analyses of variance (one-way) of Progress 2

Ability Sum of squares
level Means bet- .. with-  af F-ratio
ween in

U i6.57 13.09 15.29 159 8648 2/84 0.754
GUME 1 M 12.90 11.00 12.03 54 9856  2/87 0.239

L 8.81 6.34 6.59 72 6095 2/89 0.526

U 19.64 19.56 19.17 3 117¢8 2/82 G.011
GUME 2 M 17.63 18.23 18.52 38 12128 2/88 0.138

L 12,67 12.80 15.00 96 15116 2/86 0.274

U 13.92 17.21 15.69 135 9472 2/76 0.543
GUME 3 M 10,20 9.84 11.95 56 8406 2/63 0.219

L 9.25 8,41 6.19 122 7326 2/71  0.592

The similarity to the corresponding analysis of covariance (table 19 p. 51)
is great as far as F-ratios are concerned. At the time of the Retest no

differences rhatsoever exist between the treatment groups.

Table 26. Analyses of variance (one-way) of the Posttest

Ability Sum of squares
level Means bet- with- df F-ratio
ween in

U 91.63 89.74 91.59 67 21235 2/90 0.142
GUME 1 M 75.6S 79.00 71,85 857 22779 2/9% 1,807

L 60.44 52.84 53.78 936 15950 2/100 2.935

U 93.17 91.70 94.96 155 22911 2/87 0.294
GUME 2 M 76.45 76.13 74.48 63 19418 2/99 0.162

L 57.79 59.89 61.39 195 21408 2/93  0.423

U 103.32 106.26 109.00 451 15187 2/80 1.190
GUME 3 M 87.28 85.40 94,76 1226 17096 2/72  2.581

L 69.11 72.29 75.36 425 10696 2/72 1.430

Q ) 85
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There are no statistically significant differences in the table, although two
F-ratios may be interpreted as tendencies in that direction. In GUME 1
(U) the Implicit method has a higher mean than the two explicit methods,
in GUME 3 (M) the Explicit-Swedish method is the best in absolute
figures. The three teaching strategies are not ranked in any systematic

order among the three projects; tnais applies to all ability levels.

Table 27. Analyses of variance (one-way) of the Retest

Ability Sum of squares
level Means bet-  with- df F-ratio
ween in :

U 94.97 90.80 95.31 345 19795 2/88 0.768
GUME 1 M  78.13 80.13 75.03 424 20644 2/92 0.944

L 60.50 55.78 56.17 378 13292 2/96 1.364

U 94.14 94.65 92.74 51 23428 2/82 0.090
GUME 2 M 75.09 78.77 74.76 314 20841 2/88 0.662

L 60. 00 60,97 63.15 142 22278 2/87 0.276

U 105.41 112.00 111,61 784 18202 2/83 1.786
GUME 3 M 87.31 91.59 96.46 997 18738 2/72 1.916

L 72.60 72.04 76.53 365 12642 2/79 1.139

Again we find that the tendencies towards treatment differences that existed
immediately after the experiment have disappeared one month later. The
three teaching methods are not ranked similarly between the three projects;

this again applies to all ability levels.

The next table presents analyses of variance for those variables that

were not common to the three projects {see discussion on p. 26).

66
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Table 28. Analyses of variance (one-way) for selected variables

GUME 1: Progress 3 GUME 2: Critical items

Ability Sum of squares

level Means bet-  with- df F-ratio
ween in

U 3.92 2.52 3.74 29 2850 2/81 0.407
GUME 1 M 3.48 1.23 3.53 107 4859 2/89 0.981
L 1.09 2.81 2.19 41 5622 2/88 0.319
U 0.76 1.97 1.79 26 372 2/87 3.057
GUME 2 M 1.23 1,51 1.83 5 419 2/93 0.582
L 1.30 0.78 0.96 3 294 2/71 0.381

There are no statistically significant differences in the table although in
GUME 2 (U) the F-ratio is near the critical value for significance (3.10).
Nevertheless, therz is in the table one mystifying series of means:

Within Im the ability levels are ranked L>M>U. This puzzl‘ng circum-
stance and the fact that '""Critical items'' contains a very limited number of

items, have decided us to abstain from interpreting the tendency.

In the following table a survey is given of the tendencies found in the
analyses of variance. We have subjectively chosen the F-ratio 2,00 as

criterion for interpretable differences.

Table 29. Survey of '"interpretable diffierences'' in the analyses of variance

(one-way) common to the three projects

Dependent Ability F-ratio GUME 1! GUME 2 GUME 3
variable level
U
Progress 1 M 2.467 Es=Im>Ee
L 3.309 Im>Ee=Es

Progress 2

2.935 Im>Es=Ee

U
M
L
U
Posttest M 2.582 EssIm=Ee
L
U
Ratest M
T
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Altogether 34 analyses of variance were performed. The one statistically
significant difference found could thus be explained as a chance occurrence.
Using our subjective critericn for interpretation of differences (F: 2.00)

we find three more tendencies. In GUME 1 pupils of low ability seem to
profit most from the Implicit method, in GUME 3 the pupils at ability

level M profit most from Es. In GUME 2 no tendencies towards differ-
ences were cbtained. It is thus clear that no pattern, consistent for the

three projects, was Iounu in thc one-way analyses of variance.

Interaction effects

In order to investigate the interzaction between teaching strategy and ability
level, a number of analyses of variance (two-way classification) were
performed. The intention was to have the computer do the calculations,
but at the time of data processing there was no program available that
could handle missing data and unequal numbers of students in the different
cells. The analyses in the following section have thus been made by hand.
Since it was clear from the one.way analyses that treatment differences
did not exist at the time of the Retest, two of the dependent variarles have
not been included in the two-way analyses: Retest and Progress 2. In
the following analyses correction for unequal numbers of students in the
different cells has becn made according to a procedure suggested by
Ferguson, G.A. {1959. pp. 259 ff). Although the numbers of observations
in the cells differed. "hey did not in any case deviate significantly from
equality or proportionality. Thz= follocwing tables show the adjusted values

on which the analyses have been based.

&8
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Table 30. Analysis of variance (two-way classification).
GUME 1, Progress 1
Ability Teaching method
level Im Ee Es Total:
U N=24 N=31 N=33 N=88
x: 13.04 x: 8.74 x: 12.24 x: 11,23
M N=25 N=33 N=35 N=93
x: 8.72 x: 9.55 x: 9.77 x: 9.41
L N=27 N=33 N=35 N=95
x: 9.44 x: 4.76 x: 3.86 x: 5.76
Total: N=76 N=97 N=103 N=27¢
x: 10.34 x: 7.66 x: 8.55 x: 8.73
Source of variation Sum of squares df Variance
estimate
Rows (U, M, L) 1,432 2 716
Columns (Im, Ee, Es) 312 2 156
Interaction 535 134
Within cells 21,759 267 81
Total 24,038 275
F,= 1.65 % -5% F_=1.93 >5% (F_=8.84< 1%)

The interaction term is not significant. The tendency towards interaction,

if an F-ratio of 1.65 can be interpreted as such, is for the Implicit method
to be better at the lowest level of ability and for Es to be relatively better

at the higher levels. It is noticeable that the pupils of low ability in Im

score higher than pupils of high ability in Ee.
method ranks first even at the highest level of ability, which contributes

However, the Implicit

to the tendency towards a column (teaching method) effect (FC = 1.93).

The F-ratios for rows (ability levels) are given for the sake of complete-

ness.
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Table 31. Analysis of variance (two-way classification).
GUME 1, Posttest
Ability Teaching method
level Im Ee Es Total:
U N=26 N=33 N=34 N=93
x: 91.65 x: 89.73 x: 91.62 %: 90.97
M N=28§ N=35 N=36 N=99
x: 75.68 x: 78.97 x: 71.86 x: 75.45
L N=28 N=37 N=38 N=103
x: 60.43 x: 52.84 x: 53.80 x: 55.25
Total: N=82 N=105 N=108 N=295
x: 75.54 x: 73.14 x: 71.72 x: 73.29
Source of variation Sum of squares df Variance
estimate
Rows (U, M, L) 63.003 2 31.502
Columns (Im, Ee, Es) 682 2 341
Interaction 1.342 4 336
Within cells 60,322 286 211
Total: 125,349 294
Fi =1.59 =5% FC =1.62 >5% (Fr= 149.30)

The results correspond roughlyto those in the preceding table. The
interaction term is not significant although there is a slight tendency for

pupils of low.ability to do better with the Implicit method; this is not so
for pupils of high ability.

70
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Table 32. Analysis of variance (two-way).
GUME 2, Progress 1
Ability Teaching mecthod
level Im Ee Es Total:
U N=30 N=35 N=25 N=90
x: 17.43 x: 15,91 x: 19.28 x: 17.36
M N=34 N=40 N=28 N=102
x: 17.41 x: 14.95 x: 16.89 x: 16.390
L N=32 N=37 N=27 N=6%6
x: 11.06 x: 11.54 x: 14.96 x: 12.34
Total: N=96 N=112 N=80 N=288
x: 15.30 x: 14,13 x: 16.99 x: 15.31
Source of variation Sum of squares df Variance
estimate
Rows (U, M, L) 1.321 2 661
Columns (Im, Ee, Es) 383 2 192
Int eraction 17¢C 4 43
Within cells 3&,889 279 129
Total: 37,763 287

F.=0.33 > 5% F =1,49 > 59 (Fr=5.12 <1%)

1 ot

No interaction exists between teaching method and ability level, nor is

there any difference between treatments.

rst
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Table 33. Analysis of variance (two-way).

GUME 2, Posttest

Ability Teaching method
level Im Ee Es Total:
U N=30 N=35 N=25 N=90
x: 93,13 x: 91.71 x: 95.00 x: 93.10
M N=34 N=40 N=28 N=102
x: 76.47 x: 76.15 x: 74.46 x: 75.79
L N=32 N=37 N=27 N=96
x: 57.78 x: 59.89 x: 61.37 x: 59.60
Total: N=96 n=112 N=80 N=288
x: 75.45 x: 75.%44 x: 76.46 x: 75.81
Source of variation Sum of squares df Variance
estimate
Rows (U, L, M) 52.117 2 26.059
Cclumns (Im, Ee, Es) 49 2 25
Interaction 374 4 94
Within cells 63.125 279 226
Total 115,665 287
Fi=0‘42> 5% FC=0.11 > 5% (Fr= 115.31)

As in the preceding table, the results from the one-way analyses of
variance are confirmed; There are no differences between teaching

methods. Nor is there any evidence of interaction.
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Table 34. Analysis of variance (two-way).
GUME 3, Progressl
Ability Teaching mcthod
level Im Ee Es Total
U N=21 N=28 N=25 N=74
x: 12.33 x: 11.54 x: 15.64 x: 13.15
M N=19 N=25 N=24 N=68
x: 9.42 x: 4.60 x: 10.75 x: 8.12
L N=19 N=25 N=23 N=67
x: 7.58 x: 7.36 x: 3.70 x: 6.16
Total: N=59 N=78 N=72 N=209
x: 9.86 x: 7.97 x: 10.19 x: 9.27
Source of variation Sum of squares df Variance
estimate
Row (U, M, L) 1.850 2 925
Columns (Im, Ee, Es) 213 2 107
Interaction 749 4 187
Within cells 19,640 200 98
Total 22.452 208
Fi= 1.91 > 5% FC= 1.09 == 5% (Fr=9.44 <1%)

Although the interaction term is not significant, the indication is that
pupils of low ability gain most from the Implicit method whereas pupils
of higher ability score higher in the Es method. This result, although
it roughly corresponds to the interaction tendencies found in GUME 1,
is somewhat surprising because of the low similarity to the correspond-
ing analysis of covariance for GUME 3 (table 18 p. 50), where the
Implicit method ranked last at the lowest level (Ak).

ERlC .73
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Table 35. Analysis of variance (two-way).

GUME 3, Posttest

Ability Teaching method
level Im Ee Es Total:
U N=26 N=29 N=28 N=83
x: 103.38 x: 106.24 x: 109:00 x: 106.28
M N=23 N=27 N=25 N=75
x: 37.26 x: 85.41 x: 94.76 x: 89.09
L N=23 N=27 N=25 N=25
x: 69.13 x: 72.29 x: 75.36 x: 72.35
Total: N=72 N=83 N=78 N=233
x: 87.29 x: 88.42 x: G3.65 x: 89.82
Scource of variation Sum of squares df Variance
estimate
Rows (U, M, L) 45,418 2 22.709
Columns (Im, Ee, Es) 1.769 2 885
Interaction 367 4 92
Within cells 43,265 224 193
Total 20,819 232
Fi= 0.48 - 5% Fc=4.59 <5% (Fr= 117.66)

The interaction is insignificant for the obvious reason that one method
(Es) excels at all levels, which produces a significant column effect.
As was apparent from the one-way analyses of variance (table 26, p. 56),

hovever, the superiority of Es was not statistically significant at any

level of ability.
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To summarize the study of interaction effects, it is clear that no
statistically significant interaction exists between teaching method and
ability level. The investigation of main effects (overall treatment differ-
ences, i.e. without taking ability levels into account) gave contradictory
results. In GUME 1 the tendency was for the Implicit method to excel,
in GUME 3 the Explicit-Swedish method ranked first whereas in GUME 2

no differences between the teaching methods were discerned.

Summary: In order to investigate whether any differences existed between

the three teaching methods at different levels of scholastic ability, 24
analyses of covariance and 36 analyses of variance (one-way) were per-
formed, whereby different covariates and dependent variables were used.
In the analyses, 60 althogether, two significant differences were obtained.
Considering the fact that this lies within the probability of chance occur-
rence, it 1s obvious that the experiment has shown that no differ -

ences between the three teaching methods were ob-

tained.

If method differences are considered in relation to obility levels, the
only tendency commeon to the three projects is for the Explicit-English
method to rank last at the highest level of ability (level U aad course Sk).
Tendencies towards overall method differences existed in two of the
three part-projects, although they conflicted with each other; in GUME 1
the Implicit method ranked first, in GUME 3 the Explicit-Swedish method.
It should be noted. however, that these tendencies were obtained imme-
diately after the experiment; one month later, at the time of the Retest,

they did not exist. No interaction between teaching strategy and ability

level was cbtained.

Brief discussion of course (Sk and Ak) suitability

As has been stated earlier, the pupils in grade 7 belong to one out of two
courses in English, one advanced (Sk) and one easier (Ak). Our study
gave some interesting results relevant to the much disputed streaming
policy, and the following section contains some comments on the problem.
We suspect that the problem is not unique for the Swedish school system

but has its counterparts elsewhere.

In Sweden streaming has a long history. The various types of selection
have usually taken school marks into account, i.e. the pupils have been

assigned to different subjects, classes or even schools according to
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academaic criteria. However, recent school reforms have abolished this
selection policy because it unduly favoured pupils of advantageous social
and economic background. In to-day’s comprehensive school the pupil
(and/or his parents) chooses stream and course on his own. The last
version of the Authorized Curriculum for Swedish Schools (Liroplan fér
grundskolan, August, 1969) is very explicit on this point (pp. 34 ff):
"Choice of course may be made even if it should conflict with the pupil’s
intellectual capacities, such as tnese are perceived by the school author-
ities. This means that there are no forimal hindrances for admission to
the different classes or cources. Nor can a pupil, even if his academic
achievements are insignificant, be prevented from following a more
theoretical stream through school'. In actual practice, courses like Sk
and Ak are now abolished in all subjects with the exception of modern
foreign languages. In Sweden there has been an intensive debate about
the necessity of keeping the above mentioned courses. The following

findings may shed some light on the question.

On page 5 it was stated that the streaming of pupils into Sk and Ak
is not optimal with regard to IQ. The overlap in I scores between the
two courses is very large, which also becomes evident from figures 5-7
on pages 68-70 (the overlap is indicated by the shaded area in each

figure). There is a striking similarity between the figures for the three

GUME projects.

If our measure of gcneral scholastic aptitude ("IGC'") were to be used
as a criterion for assigning pupils tc one course or the other, it is appar-
ent from the figures that it would be difficult to find a good dividing score.
We have chosen the intersection between the two curves as the criterion
for dividing pupils into Sk and Ak. If so, the shaded area is divided (by
the horizontal line through the pcint of intersection) into two categories
of ""misplaced" pupils. To the left of the line there are Sk pupils of ''low"
scholastic aptitude and to the right pupils in Ak of "high' scholastic apti-
tude. Whether our procedure is meaningful or not depends on the validity
of the criterion for selection, i.e. the value of scholastic ability as a
predictor of achievement in English. In the table below correlations
between IC and the achieverment tests used in the study are given; for

comparisor the corresponding correlations between Grade English and

the achievement tests are also given.
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Table 36. Correlations between IQ and GUME tests of English, between
Grade Englisih and GUME tests of English, and between IG
and Grade English

G- I0- Q- Grade E Grade E Grade E IC-

Pre Post Re -Pre - Post -Re Grade E
GUME 1 .596 .616 .629 . 773 .813 . 828 . 630
GUME 2 .560 .0630 .587 .630 . 700 .682 . 633
GUME 3 .647 .678 .666 . 766 . 805 . 805 . 664

It is apparent from the table that Grade English is a better predictor than
IQ of success in English. However, IQ correlates substantially with both
the tests of English and Grade English, and may be accepted as a criterion
for selection of pupils fcx courses in our hypothetical experiment. The
following table illustrates the magnitude of ""'misplace ment'' if the pupils

were divided into courses according to IQ scores.

Table 37. Students "misplaced' in course according to IQ score

Sk Ak
NSk NAk N % N %
GUME 1 228 96 25 11 32 33
GUME 2 220 82 17 25 30
GUME 3 215 72 22 10 19 26
Total: 663 250 84 12.7 76 30.4

When Sk and Ak are added tojetkher. taking the different number of students
in Sk and Ak into account, the total misplacement amounts to 17.5%. It

is apparent frcm the table that most of the mispiacement takes place in the
easier course. There nearly every third pupil has an intellectual capacity
which would give him a good probability of succeeding in the advanced
course as here defined (i.e. the area to the right of the line of intersection).
Since it can be argued that IQ is a scmewhat arbitrary criterion for the
selection of students for different courses (see above), we chose the Post-

test as an alternative criterion and followed the procedure just described.
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The distribution of scores was very similar to that presented for IQ, i.e.
the overlap between the two courses was great. For reasons of space we

will not present the distributions here, but the following table summarizes

the results.

Table 38. Students '"'misplaced' in course according to the Posttest

Sk Ak
GUME 1 225 100 23 10 28 28
GUME 2 230 87 29 13 37 43
GUME 3 127 65 11 6 23 35
Total: 652 252 63 9,7 88 34.9

In the case of the Posttest, the total amount of '"misplacement' amounts
to 16.7%. Here too,most of the misplacement is accounted for by the
easier course. More than every third pupil takes the easier course in

spite of the fact that he would probably manage the advanced one.

When this hypotaesis is put forward, the implication is that he would
probably adapt himself to the rate and level of the teaching in Sk, not that
he woulad rank very high in the more advanced cource. On the other hand
it could be supposed that a number of pupils in Sk would be well below the
mean of Ak if they were placed in that group.

Our calculations overestimate the '"misplacements’' to some extent,
mostly because we assume a periectly reliable criterion for selection to
courses. No matter what criterion is used in actual practice, some over-
lap will occur that is due to measurement errors. A more conservative
criterion that might be used would be to estimate the number of pupils in
Ak who exceed the median of Sk, or the number of pupils in Sk who do not
reach the median of Ak. The following tables give the figures according

to this kind of estimate.
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Table 39. Number of pupils in Sk not reaching the median of Ak and

number of pupils in Ak exceeding the median of Sk (on the

IQ test)
Sk a Mdn, Ak >Mdng,
NSk NAk N % N %
GUME 1 228 96 14 6.4 8 8.3
GUME 2 220 82 19 8.6 8 9.8
GUME 3 215 72 12 5.6 4 5.6
Total: 663 250 45 6.8 20 8.0

As can be seen, the aktove ''misplacement' figures are dramaticaily
lower than those in tables 37 and 38. A total of 65 out of 913 pupils take

the ""wrong'' course, i.e, 7.1%.

A corresponding estimate was made for the Posttest. The figures are

presented in the following table.

Table 40. Number of pupils in Sk not reaching the median of Ak and

number of pupils in Ak exceeding the median of Sk (on the

Posttest)
Sk < Mdn, Ak >Mdng,
NSk NAk N % N %
GUME 1 225 100 9 4.0 0 0
GUME 2 229 87 21 9.2 5 5.7
GUME 3 197 65 2 1.0 1 1.5
Total : 651 252 32 4.9 6 2.4

The amount of misplacement here is even smaller than in the preceding

table. 38 pupils out of 903, i.e, 4.2%, take the ''wrong'" course.

When it was stated that the last criterion was conservative, the

implication was that a pupil must be accepted for a certain course even
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if the probability of his exceeding the median of that course is not 1. Thus
the figures in tables 39 and 40 are underestimates of the true misplacement.
A presumably fair approximation of the true misplacement would be to

say that it lies somewhere between the high figures of tables 37 and 38

and the low figures of tables 39 and 40, i.e. around 20%. The aim of

the present discussion is only to point out the existence of misplacement
with respect to background variables of importance for foreign language
learning, and we shall not further elaborate the estimation principles

here.

It is often argued that homogeneous groups facilitate teaching - and
learning. As became apparent from figures 5-7 the heterogeneity within
both courses is great as far as scholastic ability is concerned. Little
is achieved in this respect by having the pupils make their own choice
of course. (Note that ""assignment', if the term should be used at all,
means counselling and recommendations and not a selection procedure).

In figures 5-7 the means for Sk and Ak are given respectively. It seems
reasonable to assume that the teaching in the two courses can proceed at

different rates and levels, although problems of individualization are

nearly as great in both.

Our results seem to indicate that the division of pupils into two separate
courses is based on other factors than scholastic ability. Both types of
""misplacement'' mentioned, pupils of high ability in Ak as well as pupils
of low ability in Sk, give support to the hypothesis that sociological

rather than intellectual factors are decisive.

The aim of any streaming policy is obviously to achieve homogeneous
groups. If this were the goal of the Swedish school system, our results
demonstrate that the present division into courses in English is not
optimal in this respect. It would be a demaning research task to find an
optimal combination of criteria for the selection procedure. However,
it is clear from the Swedish official curriculum that the main objective
i1s social training, development of an integrated personality, and develop-
ment of study skills, etc., rather than acquisition of knowledge. In this
perspective, considering further the great heterogeneity that exists
within the two courses in the two essential aspects investigated by us,

not so much is achieved by keeping the two courses separate.
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SUMMARY

The GUME project is a comparative study in which three different methods
of teaching grammatical structures in English as a foreign language have
been compared. Three parallel studies, identical in design, were carried
out during the autumn term of 1968 and the spring term of 1969 in grade

7 where Swedish pupils are approximately 14 years of age. Three differ-

ent areas in the English syntax that are known to cause Swedish students

difficulty were selected for investigation:

GUME 1 The do-construction
GUME 2 The some-any dichotomy
GUME 3 The passive voice

The three teaching methods (independent variables) investigated in each

of the experiments were:

Im The Implicit method, where the students had systematized

drills but no analysis or explanations of the grammatical

structures involved.

Ee The Explicit-English method, where the students had systema-~

tized drills and, in addition,analysis and explanations in the
target language (English). The time allotted to the explanations

was taken from the drills.

Es The Explicit-Swedish method, where the students had systema-

tized drills and, in addition, analysis and explanations in the
source language (Swedish), comparisons being made with
corresponding structures in the Swedish Iznguage. The time

allo*ted to explanations was taken from the drills.

In each part-project 18 school classes took part, 6 per teaching strategy.
Of these 6 classes, 4 represented the advanced course (Sidrskild kurs,
abbreviated Sk) and 2 the easier course (Allmin kurs, abbreviated Ak).
Thus the total GUME project contained 54 classes, 36 in Sk and 18 in Ak.
The school classes, representing a wid e geographical variation within the

Gothenburg area, were randomly assigned to teaching method.

For each part-project 3 lesson series (Im/Ee/Es) wetre constructed,
each consisting of 6 lessons. In order to control the teacher factor,

'"'canned' lessors were used throughout the experiment. The students
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listened to the programs via headsets with induction receivers. Magnetic
wires were installed and tape-recorders used in every classroom; this
simple arrangement comes close to a language lab as far as sound

quality is concerned.

Since the lesson series are of rather limited length, the three teaching
methods were intentionally made somewhat extreme in order to give the
independent variables (explanations/non-explanations/explanations in

English/explanations in Swedish) a fair chance to '""break through!''.

For each part-project an achievement test in English was constructed.
The test was administered on three occasions: as Pretest, as Posttest
immediately after the experiment and as Retest approximately one month

after the experiment in order to measure retention of treatmenct.

The pupils” attitudes towards various aspects of the study were collected

by means of a questionnaire.

In order to control the comparability between the three experimental
populations, a test of '"general intelligence' (the verbal, inductive and
spatial factors of DBA-Differentiell Begdvnings-Analys = Differential
Intelligence Analysis) was given and the pupils” school grades in English,
Swedish and Mathematics as well as information as to their social back-
ground was collected. The results of this testing and data collection
procedure show that the three experimental populations are comparable

in all aspects essential to the project.

The results on the Posttest show a substantial increase in learning
immediately after the experiment. Acccrding to the Retest, the increment
remains stable for one month although the particular grammatical struc-
tures were not taught in the meantime. Sk is far r head of Ak at the outset
and achieves quantitatively more during the experiment. However, even
in Ak the learning increments are large enough for treatment (teaching

method) differences, if any, to appear,

In the method comparisons proper the pupils’ progress scores are
analysed with the experimental populati~ns divided according to two prin-
ciples. In one type of analysis Sk and Ak are analysed separately, in
another the populations are divided into three equal parts according to IQ
scores: the Upper third onthe IQtest, the Middle third and the Lower third.
In Sk and Ak analyses cf covariance are made with different measures of

progress as dependent variables and IQ + Grades and the Pretest as
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covariates. In the case of the three ability levels mentioned, one-way
analyses of variance are mnade with the same dependent variables as in
the analyses of covariance. Two-way analyses of variance are performed
in order to investigate interaction between teaching strategy and ability
level and in order to investigate overall differences between the teaching

methods, i.e. without taking ability levels into account.

A total of 60 analyses of covariance and variance (one-way) were
performed. In two of them statistically significant differences were
obtained, which is less than could be accounted for by mere chance. In
the case of two-way analyses of variance, tendencies towards overall
differences between methods were obtained in two of the three projects,
though the results in the two part-projects point in different directions.

No interaction between teaching strategy and ability level was evidenced

the study.

Thus the experiment has not shown that any differences exist between

the three teaching methods.
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DISCUSSIONS OF RESULTS

In the present experiment no significant differences were found between
the three teaching methods compared. The survey tables, aimed at
illustrating not only significant differences but also ''interpretable ten.

encies'', are noticeably empty.

It was stated early in this report that the three parallel projects were
regarded as a cross-validation within the total experiment. The idea
behind this proposition was that if any independent variable (explanations/
non-explanations, explanations in English/explanations in Swedish) appeared
to influence the dependent variable, this would be the case in at least two,
but preferably all the three experiments. No such tendency, common to
the three part-projects, has been detected. Whether the part-projects
are comparable as far as structuring and sequencing of the lessons are
concerned, is obviously an open question. Only a meticulous content
analysis can answer that question. Until our proposition has been refuted,
we consider the projects parallel as regards pedagogical principles. In
this perspective the experiment has given contradictory rather than

clearcut results in favour of one particular method.

A foreseen criticism of the GUME project is that the teaching situations
might be considered unnatural: in the classroom there was no teacher to
motivate and reinforce, no one who improvised when the situation so
demanded. Disregarding the fact that improvisation cuts both ways, the
criticism touches on the question of the real-life quality of the experi-
ment., This is a general problem in research of the kind GUME represents;
it has been commented on earlier in the report (see p. 29). Professor
A, Bjerstedt, Malmd, Sweden, has made some remarks on the topic,
incidentally in connection with another Swedish foreign language teaching
research project (Bjerstedt, 1968, p. 2): "It should be remembered,
however, that the demand for real-life-ness must be balanced against the
demand for methodological stringency; that one, in order to get inter-
pretable answers to pedagogical questions, is sometimes forced to purify
the experimental situation to such an extent that it may appear detracted
from the ordinary school setting. This baiance is extremely difficult for

the researcher tc maintain''.
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One possible explanation of the 'insignificant'' results in the present
study may be that actually existing differences between teaching methods
were not detected because of deficiencies in the planning and execution of
the project. The three teaching strategies may have been too close to
each other in pedagogical respects, the achievement tests may not have
been sensitive enough to measure certain increases in learning. The
pupils may have taken the experiment as a pastime aand have been, there-
fore, without motivation to learn. The duration of the experiment (6
lessons) may have beea too short for actually existing method differences
to appear, etc. We shall not try to answer possible criticisms of the ex-
periment (the list could be made longer). We want to point out, however,
that the teaching experts engaged in the project, all teachers of long
experience, is a good guarantee that the contents of the 54 lessons (3
projects x 3 teaching methods x 6 lessons) were structured and sequenced
as well as they could be. At the execution of the project great care was
taken to control the experimental situation. "The act of balance', however,

has been neither easier nor more difficult than is usual in broad field

studies.

It 1s reasonable, not to say desirable, that objective information from
empirical research should be regarded as more relevant than, for instance,
undocumented opinions in the current debate. In the intense discussion on
foreign language teaching that has taken place in Sweden, re-evaluations
of ideas and propositions have been made (the phenomenon has been de-
scribed as a ''struggle towards the middle') aithough our main impression
is that there are still conflicting opinions on pedagogical principles in the
field of foreign language teaching. Omne possible explanation to the clash
of opinions is that they are founded on psychblinguistic or language teaching
theories rather than on experimental evidence of the superiority of one
particular method. To our knowledge no theory of language teaching has
proved superior to competing theories. The surveys of relevant research
literature that have been made by, for example, Carroll and Smith & Berger
also testify to this. Considering the large investments in time, money ard
people in the Pennsylvania project, it might be described as the 'final
solution of the foreign language teaching problems'. The results of
Project 1330, which have been discussed in some detail in the present
report, do not point to any teaching method (or language lab system) as

the method.
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It is our opinion that one should not expect ccmparative research to
run ‘'once-and-for-all definitive experiments' (see the discussion by
Campbell & Stanley in Gage, 1963, pp. 173 ff). It is probably wiser to
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