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 RESEARCH

IMPLICATIONS OF RESEARCH AND THEORY
CONCERNING THE INFLUENCE OF CONTROL

ON THE EFFECTIVENESS OF CALL

Vance Stevens

e e e R R —

ABSTRACT

This paper describes a computer-assisted
research project into writing errors of ESL
college students. Sentences with error types
and first language of students are entered in a
database and analyzed to discover the most
common errors for all students, and the most
prevalent patterns within each language
group, with the hope of more closely individ-
ualizing error identification and instruction.
Results of the research into such areas as
prepositions, verb agreement, part of speech,
articles, verb tense and the use of be are
presented.

Confusion over the use of —ent, ~ence
and its variants, a phonologically
based error and common in non-ESL
writing, was very prevalent in all
languages.

Ithough there has been quite a lot
A of research into computer-assisted
instruction (CAI) over the past twenty
years, most of this has attempted to es-
tablish the effectiveness of the medium.
There has however been relatively little
research into what exactly makes CAI,
and by extension, computer-assisted
language learning (CALL), effective.
This article discusses a recent CALL re-
search project concentrating on one
variable thought to contribute to the
effectiveness of this
instruction.

The present project involved admin-
istering two CALL lessons to two dif-
ferent groups of ESL students. These
lessons were identical except that in
one lesson, the computer conveyed the

medium of

page 28

students through the lesson content in
a linear, predetermined manner. In the
other lesson, students were given the
opportunity to vary the order of pres-
entation of the same identical material.
The purpose of the experiment was to
see whether giving the students choice
and control over the order of present-
ation in the lesson had any effect on
their learning what was being taught.

THE BEHAVIORIST INFLUENCE
ON CAI

The focus of prior research into CAI
has had consequences for language in-
structors because the type of research
done has favored drill and practice ap-
plications of CAI. Hammond (1972),
for example, compared Papert’s cogni-
tive-, artificial-intelligence based work
with CAI at M.I.T. with that of Suppes
at Stanford, who at that time was ap-
plying psychological learning theories
in using CAI to maximize the benefits
of programmed instruction (PI). Sup-
pes, who was using computers to teach
math in discrete doses, was doing the
more quantifiable work, but Papert’s
work may well prove to be more in-
fluential for language teachers. At
about the same time, Vinsonhaler and
Bass (1972) found strong evidence in
research up to then that CAI was supe-
rior to traditional media of instruction
only when drill and practice was the
mode of delivery.

These findings played into the be-
haviorist notions of pattern practice
and mim-mem techniques so prevalent
in ESL a decade ago. Although these
techniques have not fallen entirely out

of use in modern language classrooms
(for good reason, since there are times
when they may be appropriate), they
have at least been minimized and mod-
ified to accommodate more holistic
theories of learning.

These more holistic theories of learn-
ing take more into account the greatly
diverse needs of language learners. It is
widely assumed these days that lan-
guage learning is a process engaging
the full spectrum of our capacities as
cognizant beings. Accordingly, it is of-
ten suggested that computers are more
commensurate with current ideas in
language learning than they are with
the Skinner-based concept of drill and
practice; for example, in Jorstad
(1980), Lewis (1981), Otto (1980), and
Bork (1981). This is because the com-
puter is becoming understood more as
a device that enhances our facilities of
cognition than of our ability to react
on demand. Therefore, the trend in
CALI these days seems to be away from
the PI approach and more into the di-
rections suggested by Papert.

The Problem of Quantifying the
Effectiveness of Cognitively-based
CAI

However, we now have the problem
that the direction we are heading is one
where quantitative data follows with
difficulty. It has been pointed out, for
example, by Molnar (1979:15) and by
Stevens (1984a), that present methods
of research may not be appropriate to
constructive development of CAIL. Mar-
ty (1981), on the other hand, says that
it would be IMPOSSIBLE to conceive
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of a truly controlled experiment testing
computers in learning, because one of
the variables making computers effec-
tive is voluntarism, and the very act of
forcing students into experimental and
control groups compromises the effec-
tiveness of the medium under scrutiny.

To borrow an analogy from Marty,
trying to prove that computers are ef-
fective in learning is like trying to
prove that books in the library are ef-
fective. The question is moot, since
books (and computers) are obviously
effective in learning. Extending Mar-
ty’s analogy a little, it should be ob-
vious to us that it is not a question of
whether or not books are effective, but
of what kinds of books are effective.
This is the type of question we should
be asking in our research into the role
of computers in learning.

So, what has research told us so far
about what kinds of CAI are effective?
As far as I know, the answer is very
little. Only two such studies were men-
tioned in Jamison, Suppes, and Wells
(1974). More recently, Boettcher, Al-
derson, and Saccucci (1981) surveyed
the literature and found their own
study of cognitive variables within CAI
to be unique because it went so far as
to compare a PI lesson with a CAI les-
son whose contents were essentially the
same. It is doubtful that a huge body
of research has since emerged to fill us
in on variables operating within the
medium of CAL

Paradigms for Education Appropriate
to CAI

It seems appropriate at this point to
address the question of what kind of
CAI is likely to be successful. There is
some agreement among those presently
working in the medium that the most
successful CAI will depart from drill
and practice. This faction includes, to
cite just a few sources, Howe and Du
Boulay (1979), Papert (1980), Scollon
and Scollon (1982), Higgins (1983),
and of course, myself. But having de-
parted from drill and practice, what
shall we depart to?

I have suggested that computers ap-
pear to afford educators a unique op-
portunity to put into practice certain
recent theories applicable to learning.
However, this is true only to the degree

that educational paradigms in current
use are revised to utilize the medium so
as to take advantage of its unique char-
acteristics. Dissatisfaction with drill
and practice is actually symptomatic of
the larger issue of unsuitability to
CALL of the educational paradigm on
which drill and practice is based. On a
wider scale, the educational environ-
mnent that present day educators were
orought up in (and in which they are
accustomed to functioning) is not one
that is necessarily appropriate for work
with computers. Therefore, meaningful
development in CAI must be preceded
by a deeper awareness of what I call
the nature of computing, and of how
paradigms for education must be ad-
justed accordingly (cf DeBloois, 1979,
Rowe, 1983, and authors cited in the
previous paragraph).

Regarding the nature of computing,
The’ (1982: 50) has pointed out that
computers work with the patience only
the truly mindless can achieve. Yet
they are devices whose complexity is
capable of challenging the human
mind to a greater degree than has any
device so far conceived by man. By vir-
tue of being, as The’ said, mindless,
they are also capable of ad nauseum
inanity. Their value in education
therefore depends on the degree to
which the programmer is able to dis-
guise the mindlessness of the computer
and to capitalize on the learner’s per-
ception that he or she is interacting
with a higher-order intellect. In effec-

ting this, CAI programmers should be
cognizant of paradigms for education
in which these higher-order capabilities
might function. Four elements of a
paradigm which I find useful are
Moore and Anderson’s concept of clari-
fying educational environments,
Scollon and Scollon’s conduit and ber-
ry bush metaphors, Papert’s micro-
world concept, and concepts associated
with games and other autotelic
environments.

Clarifying Educational Environments

A theory of education appropriate
for use with CAI should incorporate
Moore and Anderson’s (1969) concept
of clarifying educational environments.
Moore and Anderson specify four per-
spectives from which learners may un-
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dergo their own education: agent,
patient, reciprocator, and referee. A
patient has no control over an event,
but absorbs the event passively. In con-
trast, the agent is the perpetrator of the
event, the reciprocator the one who re-
acts to another’s transactions, and the
referee an objective judge of transac-
tions in an event. Moore and Anderson
find that a major fault with most
educational models is that they allow
the learner to participate in education
from only one of these four per-
spectives, usually from the patient
perspective.

CAI, however, is inherently a me-
dium in which the learner can alter-
nate between being a patient accepting
and assimilating information, an agent
causing certain events to happen, and
a reciprocator or referee reacting to
stimuli from the computer. These per-
spectives on learning are one aspect of
what Moore and Anderson call clari-
fying educational environments, They
submit (p. 60) that learning is more
rapid and deeper when the learner can
employ as many of the four per-
spectives as possible, and also that an
environment will be more powerful
from a learning standpoint if it lets
him start off with whatever perspective
he brings to it, and then allows him to
shift at will.

The Conduit vs. the Berry Bush

A second element in this revised par-
adigm for education should be an
awareness of what Scollon and Scollon
(1982) characterize as two metaphors

for communication. These are the con-
duit and the berry bush. In the former,

information is packaged for delivery by
an originating entity and passed in lin-
ear fashion, as if along a conduit, to a
receptor at the other end who receives
and processes the information. Most of
us had educational tidbits handed
down to us in this fashion throughout
our own schooling. This, according to
the Scollons, is also the metaphor that
manifests itself in drill and practice
and which they find to be in-
appropriate when applied to CAIL
More suitable for CAI is berry-pick-
ing, a metaphor the Scollons borrowed
from Atabascan culture. In the berry-
picking mode of communication, the
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learner treats information as if it were
berries on a bush. The teacheracilitator
arrays the information on the bush,
and learners pick and choose what
strikes them, stopping when.sated and
returning to the bush when hungry.

Scollon and Scollon also observed
differences in the way children and
adults approach computers. Adults
generally see computers as functioning
linearly, according to the conduit
metaphor. Thus they tend to balk at
individual steps, thinking they must
overcome each successive problem in
order to proceed. Conversely, the child
approach is global and recycling. (p.
10) Children, whom the Scollons have
observed to be more successful than
adults in their approach to computers,
tend to experiment until the problem is
solved, treating the computer in the
metaphor of the berry bush. Thus the
Scollons conclude that success with
computers runs parallel to freedom
from approaching them with relentless,
linear logic. (p. 10) This then is one
way in which we must redefine our ap-
proach to computers in creating suc-
cessful CAIL

Microworlds

A third element in revising our
educational paradigms to accom-
modate CAI is microworlds. The pre-
ceding two elements are apparent in
Papert’s (1980) microworlds, but this
concept is unique unto itself. In micro-
worlds, learning occurs much as in ear-
lier societies where the child becomes a
hunter by real participation and by
playful imitation. (1980: 179) In the
context of ESL, where participation
can be found in interactions with
teachers and with English speaking en-
vironment, the computer can play a
critical role in providing contexts for
playful imitation. Higgins (1983) and
Higgins and Johns (1984) have carried
just this idea into microworlds of ESL
with their concept of Grammarland, in
which students solve mysteries by ask-
ing questions of the computer and in-
ducing solutions from the computer’s
responses. Grammarland, like Papert’s
Mathland, is a microworld to which
students can retreat when they want to
learn English by doing something be-
sides learning English.
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Games and Autotelic Environments
Finally, I think a viable paradigm
for education appropriate to CAI
should utilize some aspects of games
and autotelic environments. The latter
is a term used by Moore and Anderson
(1969: 50-1) to mean activities which
contain their own goals and sources of

motivation.
Probably all societies institutionalize

playful imitation in the form of games.
Games are seen in these societies as in-
tegral vehicles of socialization, i.e.
learning. Moore and Anderson charac-
terize such games as folk models,
meaning that they are devoid of serious

Moore and Anderson specify
Sfour perspectives from which
learners may undergo their
own education: agent,
patient, reciprocator, and
referee.

consequences, that they are autotelic,
and that they nevertheless are taken to
be serious activities. Autotelic environ-
ments then encompass activities which
are done for their own sake, and such
environments are in turn components
of folk models and of the clarifying
educational environments discussed
carlier.

In a game, or in an autotelic envi-
ronment, the participants create a kind
of microworld in which they have free-
dom to explore the consequences of
their moves, subject to certain con-
straints and parameters. No one who
has visited a video arcade can doubt
that computers lend themselves re-
markably well to this kind of activity;
the question is rather whether the at-
traction and holding power of com-
puter-based games can be applied in
creating autotelic environments in
education.

Stevick (1982: 131-2) points out that
the quality of the learning that takes
place when we focus our attention only
on the items to be learned is different
from (and probably inferior to) the
quality of learning that is incidental to
something else that we are trying to do.
That principle applies to all language

games ... Accordingly, Stowbridge and
Kugel (1983) point out that the com-
puter is an excellent medium for games
because it is strict yet non-threatening
in applying rules, because the player is
the only person with control over the
game, and because the computer can
play tirelessly and on demand. Stow-
bridge and Kugel also point out that
students are relaxed when playing
games and readily assign them value,
whereas they may not so readily assign
value to abstract concepts taught in a
classroom.

Computers can be made to appear
as unfathomable puzzles. Humans are
generally drawn to puzzles; thus they
are drawn to computers, but like any
puzzle, humans are only interested as
long as the puzzle is unfathomable.
Once the facade of complexity has
been stripped away and the cheap trick
that makes the program work has been
exposed, the value of the computer in
education diminishes to that of any
other teaching device. Hence, another
way of interpreting success in educa-
tional computing lies in understanding
what draws students to computers (and
puzzles) in the first place, and then
what keeps them there.

The Experiment

In the present experiment, I was in-
terested in seeing first if I could create
a CALL lesson structured on the four
elements just mentioned, and then if I
could determine whether that lesson
was more effective than a lesson lack-
ing one or more of these elements. All
CALI seeks, in varying degrees, to make
students take an active perspective in
their learning. But, in drill and prac-
tice, as Howe and Du Boulay (1979)
have pointed out, learners may lapse
into a patient perspective. Therefore, I
designed an experimental lesson which
I hoped would engage the learner ac-
tively throughout. This lesson was also
in some sense a microworld, in which
the learners had to interest themselves
introducing game paddles. But the ele-
ment I chose to focus most strongly on
was the berry bush vs. the conduit.

Lessons Used in the Experiment
For the purpose of this experiment, I
created two CALL lessons which were
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For the purpose of this experiment, I
created two CALL lessons which were
identical in content, but which differed
in the way the students accessed that
content. Both lessons were tutorial,
meaning they taught something the
students hadn’t encountered before,
but one lesson was meant to emulate
drill and practice, while the other was
intended to encompass elements from
the paradigms mentioned above. The
most salient difference in the lessons
was the one that fed the students infor-
mation through a conduit, while the
other arrayed the information on a
kind of berry bush.

The lessons attempted to teach ap-
propriate choice of gerund or infinitive
after the matrix verbs, but the meaning
changes depending on which is used. In
my two CALL lessons, a comic charac-
ter named Max attended a party at
which he stopped, remembered, forgot,
and regretted doing and regretted to
do various things. For example, in the
lesson, it was possible for Max to forget
thanking the hostess, and also for Max
to forget to thank the hostess. Of
course, if he forgot thanking the host-
ess, this means that he actually
thanked the hostess, but forgot later. If
he forgot to thank the hostess, forgett-
ing was the first thing he did; in fact,
he never got around to the action of
thanking. Now, since the students
could combine any one of the four
matrix verbs with any one of four com-
plement verbs (thank the hostess plus
three others), and since these four com-
plements could be either gerunds or in-
finitives, then we can see that there
were 32 possible actions that Max
could take in the course of the lesson.

Furthermore, in each of these mat-
rix-complement combinations, whether
the action of the matrix precedes that
of the complement, or vice-versa, is in-
dicated in the choice of gerund or in-
finitive complement. In other words, if
Max remember drinking at 3:00 a.m.,
then he drank first and remembered af-
terwards. However, if Max remem-
bered to drink at 3:00 a.m., then he re-
membered first and drank later. In the
latter case, he probably had made an
appointment with somebody.

The lesson modeled on the conduit
metaphor, which I designated REG

(for regular), was set up so that the stu-
dents were presented each of the 32
contextualized sentences one by one.
After each of these sentences, there was
an explanation of the meaning. The
students were allowed to read the sen-
tence and its explanation and then to
clear the screen on their own. Then the
sentence reappeared along with the
question: which came first, the action
in the matrix, or that in the com-
plement. Students who answered cor-
rectly were passed on to the next sen-
tence; those answering incorrectly were
given the sentence and explanation
again and then asked again which

An environment will be more
powerful from a learning
standpoint if it lets the
student start off with
whatever perspective he
brings to the lesson, and then
allows him to shift at will.

came first. The second time, they of
course chose the alternative they
hadn’t tried before, and they too were
passed on to the next question.

For example, if the sentence was
Max regretted talking to the pretty
girl, an explanation would appear in
which it was pointed out that Max had
been talking for some time with the
girl, but then her husband, who in this
lesson happened to be a very large and
aggressive boxer, came over, and Max
regretted talking to her then. The stu-
dent would be asked which Max did
first, regret, or talk to the girl. The an-
swer, of course, is that he talked first
and regretted later. After working a
number of these problems, it was
hoped that the students would begin to
see that when gerunds were used, the
action in the complement always came
first, but when infinitives were used,
the action in the complement came af-
ter that of the matrix.

When the students had finished
working the 32 problems, they were
passed in the lesson to a 3-problem
quiz testing their understanding of the
material. This was followed by a series
of statements giving the rules govern-
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ing the use of the linguistic feature in
question. Not all the statements were
true, so the students had to think about
each one and type T or F accordingly.
Finally, the rules were briefly recapitu-
lated, and the students were passed out
of the lesson.

The lesson just described is typical of
a lot of currently available courseware
teaching English grammar and usage,
and this type of lesson design is not
particularly innovative. My experi-
ment was in fact designed to test at
least one alternative to this format, and
so I créated the second lesson, desig-
nated PDL (for Game Paddle), which
was identical to the first except that in-
stead of presenting the students with
sentences one after another, the lesson
presented a chart with three columns.

The four matrix verbs were listed down
the first column, and the four com-

plements were listed in the next two
columns: gerund form in the middle
column and infinitive form in the last.
The students were allowed to form sen-
tences by picking components from the
chart. To do this, they used a set of
game paddles to make cross-hairs meet
over the matrix and complement sen-
tence components they wanted to com-
bine. Students selected components by
pushing buttons on the game paddles,
and the sentences they had chosen ap-
peared at the bottom of the monitor
screen.

Once students in the PDL group had
selected a sentence, they received
exactly the same treatment as had the
other group of students. They received
the same explanations and were asked
the same questions, and the present-
ation of the material on the monitor
was exactly the same. However, instead
of being passed automatically into the
next question, the PDL students were
asked at the end of each sentence what
they wanted to do next. They could
choose to either return to the chart for
more problem sentences (and then
choose their sentence), or they could
choose to proceed into the quiz, rules,
and recapitulation section of the lesson.

One further difference in the two les-
sons was that the quiz at the end was
designed to pass the PDL students
back to the chart if they attempted to
view the rules without being able to
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answer four out of the five questions
correctly. For the REG students, failing
the quiz merely resulted in their having
to do the quiz again. But once the stu-
dents had passed the quiz, the lessons
proceeded identically for both groups.

Experimental Procedure

The experimental method was as fol-
lows: after being divided at random
into two groups, students in both PDL
and REG groups were given a pre-
viously validated pre-test over their
knowledge of the linguistic items in-
volved. They were then allowed to
work the lessons for a fixed amount of
time. Finally, they were given a post-
test very similar to the pre-test in both
difficulty and in types of items. The
difference in results between the two
experimental groups was then com-
pared by means of a t-test. These re-
sults are presented in Figures 1 and 2.

A version of this experiment was ac-
tually carried out in two different com-
munity colleges in the Honolulu area.
At one location, the subjects were ESL
students with very little prior knowl-
edge of the grammar point in question,
and with little or no prior experience
with computers. At the second location,
the subjects were all native speakers of
English in a remedial English program,
and most of these students had had
some experience with educational com-
puting. In the first location, there were
too few students available as subjects to
form a third control group, but in the
second location, formation of a control
group was feasible. In that latter situa-
tion it was shown that there was a neg-
ligible difference between pre- and
post-test scores for students in the con-
trol group. This, plus the fact that the
pre- and post-tests were carefully vali-
dated, seems to indicate that increases
in scores from pre- to post-tests were in
fact due to the experimental treatment.
(For a more thorough discussion of all
aspects of these experiments, see Ste-
vens, 1983 and 1984b; the present pa-
per focuses on the results with the non-
native speakers of English.)

Results

In this experiment, it was assumed
that the students who were allowed to
use game paddles to select sentences
from the chart would feel more person-
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ally committed to the sentences they
had chosen of their own accord and
that they would approach these sen-
tences more out of a desire to explore
their meaning than would the students
who had sentences tossed at them by
the drill-master computer. In fact this
assumption was to a great extent,
though not conclusively, borne out.
The ESL students in the PDL group
did have a much greater increase from
pre- to post-test scores than did those
working the REG lesson. This differ-
ence was not significant at the desired
alpha of .05, although the difference
was significant with a probability of

statistical error of less than .10 (t =
1.574; df. = 24; p < .10). The aver-
age increase from pre- to post-test for
the REG group, on the other hand,
yielded a t value of 0.132 (d.f. = 20; p
<C .10). These average differences were
not significantly different from one an-
other at the desired experimental stri-
ngency, but the latter difference did
yield a t value of 1.447 (df. = 22;p <
.10), and here again, it can be said that
the result tended toward significance.
Incidentally, difference in pre-test
scores for these two groups were prac-
tically nil (t = .002; df. = 22; p >
.10), which suggests that the two

CAI Treatment

Subject Name MTELP Pre Post
S1-PDL/HLC 50 19 21
S2-PDL/HLC 61 30 28
S3-PDL/HLC 48 21 17
S4-PDL/HLC 71 29 33
S5-PDL/HLC 52 20 23
S6-PDL/HLC 57 34 32
S7-PDL/HLC 62 26 29
S8-PDL/HLC 42 (est) 18 22
S9-PDL/HLC 37 20 26
S10-PDL/HLC 57 15 30
S11-PDL/HLC 39 21 20
S12-PDL/HLC 69 20 27
S13-PDL/HLC 77 25 33
Means: 55.54 22.92 26.23
St. Dev.: 12.44 547 5.25
Increase in pre to post test scores was not significant at « = .05 (t = L574;d.f. = 24; p < .10; ns.).
Analysis of Data Collected at Hawaii Loa College
Figure 1 for Subjects in the Paddle Group
CAI Treatment
Subjects Name MTELP Pre Post
SI-REG/HLC 57 (ave) 23 25
S2-REG/HLC 75 22 17
S3-REG/HLC 37 (est) 19 21
S4-REG/HLC 39 15 20
S5-REG/HLC 70 33 28
S6-REG/HLC 60 28 31
S7-REG/HLC 43 20 16
S8-REG/HLC 50 22 23
S9-REG/HLC 59 23 19
S10-REG/HLC 47 24 26
S11-REG/HLC 45 23 29
Means: 52.91 22.91 23.18
St. Dev.: 12.39 4.66 5.02

Increase in pre to post test scores was not significant (t = 0.132; d.f. = 20; p > .10).

Analysis of Data Collected at Hawaii Loa College

Figure 2

for Subjects in the Regular Group

CALICO JOURNAL,SEPTEMBER, 1884




groups of students had at the onset
been essentially the same in their
knowledge of the linguistic feature in
question.

Discussion

I have reported that there were
large, if not technically significant, in-
creases from pre- to post-test scores for
ESL students working the lesson where
they made choices, using game pad-
dles, from sentence components off a
chart, compared to relatively small in-
creases for ESL students in a second
group where choice and control were
lacking. I have also reported that all
students had the same amount of time,
exactly 35 minutes, at the computer.
These results become even more inter-
esting when we look beyond the quan-
titative data and consider what the stu-
dents were doing during those 35
minutes.

I have mentioned that these ESL
students had previously had little or no
experience with computers; in fact
some were using a computer for the
first time during treatment. Even if it
was their first time on a computer, sub-
jects working the REG lesson had little
difficulty finding and pressing the keys
on the keyboard which passed them on
in the lesson. These REG group stu-
dents typically completed all 32 prob-
lems in the lesson and occasionally
even restarted it, working some of the
problems, and on occasion the whole
lesson, a second time. Incidentally, no
student in either group was required to
press more than one key or button at
any one time, although game paddle
manipulation presented some
problems.

The PDL group students exhibited
some difficulty in adjusting to the
game paddles. Although they were at
the computer for 35 minutes, as were
the REG students, they typically used
10 to 20 minutes figuring out how to
use the game paddles. In their remain-
ing 15-25 minutes, they were likely to
sit and ponder possible combinations
from the chart, slowly choosing com-
ponents before getting the sentences
and problems on the screen. Finally,
having become reasonably comfortable
with the game paddles, students in the
PDL group were reluctant to leave that

mode to work the deductive portion of
the lesson.

Remember, the PDL group students
had the option after each problem to
continue working from the chart or to
enter the quiz and recapitulation sec-
tion of the lesson. Rarely did they ever
exercise the latter option, preferring in-
stead to repeat picking problems from
the chart. Typically, the PDL students
worked perhaps half a dozen of the 32
possible problems in their allotted
time, compared to at least 5 times that
number for the REG students. Typi-
cally, the PDL students did not see the
rules explaining what they were doing,

“The quality of the learning
that takes place when we
Jfocus our attention only on
the items to be learned is
different from (and probably
inferior to) the quality of
learning that is incidental to
something else that we are
trying to do.”

whereas the REG students usually did.
It is therefore striking that they were
able to make the gains that they did
compared to the students working the
page-turner lesson. It seems plausible
therefore that the cognition of students
does increase when they are given the
ability to make their own choices with-
in a CALL lesson.

Another aspect of ‘the experiment,
again not apparent from the quan-
titative data, suggests that the ability
to adapt a lesson to one’s own strategy
may lead to more learning in the les-
son. Evidence of this comes from one
student in the PDL group, S10-
PDL/HLC, who decided early on that
she didn’t want to work with the game
paddles and instead went directly to
the quiz and recapitulation portion of
the PDL lesson. She worked to the end
of the lesson, but was told she would
have to stay the full 35 minutes, so she
reentered the lesson, worked one prob-
lem from the chart, and then immedi-
ately went again through the quiz to
the rules and recapitulation. In concen-
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trating on the deductive rules and re-
capitulation portions, she almost total-
ly avoided the inductive portions of the
lesson. But having worked the deduc-
tive portion twice, she then proceeded
to double her pre- to post-test score,
from 15 to 30 (out of 40), far and away
the largest single increase for any stu-
dent in the entire survey.

Apparently, the fact that this student
could alter the course of the PDL les-
son according to her own learning style
and strategy was a factor in her learn-
ing. Of course, this is only an observa-
tion of one student, but it is tempting,
in conjunction with the other results, to
let this suggest that allowing student
control over their learning in CALL
enhances that learning.

CONCLUSION

This project tested two CALL les-
sons, one designed to emulate drill and
practice, and the other to more strong-
ly utilize elements from the concepts of
clarifying educational environments,
microworlds, and games and autotelic
environments. In particular, the experi-
ment was meant to test the relative ef-
fectiveness of lessons designed using ei-
ther the conduit or the berry bush as
their predominant metaphors of
instruction.

The resulting research has generated
evidence that allowing students choice
and control over their learning when
designing CALL is to some extent emp-
irically supported. As noted earlier, it
may be impossible to design an experi-
ment in which all factors would be
controlled out except those we are
strictly interested in, and for related
reasons, there are many compounds in
the project reported here. Still, I feel
that this project has contributed in
some small way to our knowledge of
what makes CAI/CALL effective, and
I hope that this report will stimulate
others to undertake projects of a sim-
ilar nature.
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