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SUBHUMAN SUBJECTS WERE TESTED FOR AFFLICABILITY TO ‘
HUMAN-LEARNING SITUATIONS SIMILAR TO THOSE THAT OCCUR IN
SCHOOLS. A SERIES OF EXFLORATORY STUDIES CONDUCTED IS
DESCRIBED IN PART Il OF THIS REFORT. IN FART ITI, TWO
EXFERIMENTS CONDUCTED TO DETERMINE THE REINFORCING VALUE OF
DIFFERENT STIMULI ARE REFORTED. ELEMENTARY SCHOOL CHILDREN
WERE THE SUBJECTS OF ALL OF THESE STUDIES AND EXFERIMENTS.
THE EXPERIMENTS REPORTED IN FART II DEALT WITH THE FOLLOWING
SUBJECTS--(1) A COMFARISON OF LEARNING UNDER DIRECT
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INCORRECT RESFONSES CAUSED RATS TO LEARN SIGNIFICANTLY
FASTER, CHILDREN DID NOT. FROM THE STUDIES, THE AUTHOR
CONCLUDED THAT (1) CHILDREN AFFEAR TO BE MUCH MORE CAFABLE OF
LEARNING FROM THEIR ERRORS THAN SOME FSYCHOLOGISTS HAVE
SUPPOSED THEM TO BE, AND (2) REINFORCING EVENTS SHOULD SUFFLY
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The review of research related to reinforcement presented in the
Section | of this report is based largely on studies of subhuman subjects,
but enthusiasm for applying the knowledge thus derived to problems of
education has not been accompanied by experimentation to demonstrate that
such knowledge is applicable. The studies which follow in this section
of the report are explorations of the applicability of reinforcement
concepts to the planning of human learning situations similar to those
that occur in schools.

The general purposes of these studies were the following:

1. To relate the degree of acquisition of the task to reinforcing
conditions in situations similar to those occurring in the
classroom.

.2. To determine the amount of learning which takes place when
one pupil observes another pupil in a recitation type situation.

3. To determine the effectiveness of various reinforcing state-
ments on the part of the teacher in a recitation type of
situation.

L. To compare reinforcements provided by written materials with
the pupil working by himself with reinforcements provided in
recitation-type situations.

5. To compare the effectiveness of learning situations in which
the teacher provides‘the reinforcement in comparison with
situations in which pupils reinforce the work of pupils.

6. To compare the effects of pupils of different achievement. levels
functioning in teacher roles in relation to other pupils.

7. To relate the effectiveness of the teacher's reinforcements

to the distance of the teacher from the pupil.
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These are the broad questions for which answers were sought, but
more specific questions will be asked at the beginning of each section

of the report that follows.
Method

The Task

The first step which had to be undertaken in the development of
this study was the construction of a learning task which (a) could be

- administered in a learning situation conforming to the response-
reinforcement learning model, (b) be similar to learning tasks commonly
observed in classrooms, (c) be such that it could be administered under
several different learning and reinforcement conditions, and (d) permit
a reliable measure of learning. The task selected was that of learning
the meaning of 60 German words.

The learning task consisted of a German stimulus word which in the
experiment was to be correctly associated with one of two English noun
responses. German was selected because it was assumed that there would
be few children with any familiarity with this language, and in addition,
that interest in learning foreign words would be high.

The general format of the task required a subject to guess thch
one of two English words meant the same as a given German word. Rein=
forcement followed the response. These pairs of English nouns (one of
which was the equivalent of the German stimulus) had to be selected so
that one could @ssume that they had equal association to the German
stimulus. In providing a pool of such words, all nouns of three to

eight letters in length (not having some obvious association with the
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German word) were taken from the Thorndike-Lorge (1944, appendix Part
V) list of "Original Thorndike Words.! The pairs were selected separately
for the first 500 most frequently occurring and for the second 500 most
frequently occurring words. An additional seven were taken from the list
of 110 appended to the original 1000, which yielded a total of 314 words
from which the task could be assembled.

On the basis of an argument advanced by Underwood and Schulz (1960),
a second step in providing for equal association value was the assign-
ment of a numerical frequency value for the first bigram of each selected
word, i.e., (ap)ple. In the pairing of response choices thé bigrams of
the two words had to have approximately comparable frequencies (as deter-
mined by the compilers, Underwood and Schulz).

In addition to the procedures already outlined, each English noun
was checked for level of readability to insure that words used were
well within the reading capaciiy of participating Ss. Durrell, in his

Appendix A of Improving Reading Instruction (1956), lists 754 words com-

piled at the primary grade level as vocabulary for older children in
remedial reading programs. Each word has been assigned a value ranging
from 1 to 7 which indicates frequency of occurrence in the literature of
small children. It was found that 69 per cent of the response nouns in

the learning task are listed among Durrell's words. As far as was possible,
pairs of response choices were matched with respect to Durrell's read-
ability values. Those nouns already selected for the task which were

hot part of the Durrell list were checked against another Durrell 1list

of vocabulary to be learned in the fourth grade. While not many of the

learning task nouns were found there, it was obvious that Durrell's
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fourth grade list was at a higher level of difficulty. It was concluded
that the words selected would be well within the range of reading ability
for the proposed sample of subjects.

The task was prepared in two different forms., In one form, suitable
for administration in a group situation, each German word and the accom-
panying English words were printed in large block letters on sheets of
card 11 x 14 inches. In another form, the materials were typed on paper
suitable for insertion into a teaching machine (Koncept-o-graph No, 7).

The acquisition trials were conducted on each of three days: Monday,
Tuesday and Wednesday. On each of these days a set of twenty words was
presented with four trials on each. The total of eighty presentations
per day required approximately forty minutes to complete. The criterion
measure was not administered until Friday. The test called for recogni-
tion of the English equivalent among four choices. The three distractors
included the words used as an incorrect choice in the learning task and
also two English words derived from other task items.

The German words and the characteristics of the English equivalent
and the alternative response word are given in Table 1.01. The order
in which the words were given and the positions of the correct and

incorrect alternatives are given in Table 1.02.

Measurement of Acquisition

Throughout the series of studies which follow, the three main
sections of the learhing task were administered on Monday, Tuesday and
Wednesday, and the pupils were tested for retention Friday of the same

week, Originally the plan had been to use a recall test in which the

et
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Table

1.01

LEARNING TASK--SHOWING THE FREQUENCY VALUES

USED AS THE BASIS FOR EQUATING

RESPONSE

CHOICES

n
i
g

TASK A--MONDAY

Stimulus Responses

(4) 1098 (4) 1028 - (5) 1213
1. TEIL part 8. ZUG train 15. GIPFEL . top

() 1129 () 913 (2) 1210

~ home table man

(3) 1028 (6) 3u473 (7) W3
2. BAUM tree 9. VORRAT store 16, UFER bank

(=) 1mz (-) 3473 (3) Lok

corn storm book

*(-) 700 %(6) 279k (5) 1003

3. RAD wheel 10. . BEIN leg 17. BERG hill

(5) 852 (5) 2516 (5) 1057

money ear side

() 1213 (5) 1055 %(5) 1721
L, HUETE today 11. MUTZE cap 18. STRASSE road

(L) 1271 (3) 1055 (7) 1689

light car news

(7) 710 (-) 1271 (5) k20
5. SPIESE food 12. RAND lip 19. GESICHT fact ¢

(3) 761 (6) 1396 (L) b3

bear hat ball

(3) 23k (5) 761 (7) 1721
6. VOGEL bird 13. GLOCKE bell 20. FELSEN rock

(<) 205 -y 721 (5) 1488

king fish rain

(6) Lok (2) Lok
7. LEIB body 14, KNABE boy

(3) 397 (5) 598

door sun
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Table 1.01 (Continued)

TASK B--TUESDAY

Stimulus Responses
*(-) 2389 (-) 66 (=) 3902
1. KUNST art 8. EICHE oak 15, ZOLL inch
(5) 2389 (<) 113 (7) 2k97
arm oil tire
*(6) 1865 (5) ki3 (5) 398
2. MEER sea 9. TASCHE bag 16. SPIEL game
(-) 1721 (7) k2o (7) k95
row fat idea
*(-) 111 *(2) 342 (-) Lok
3. HIMMEL sky 10. TAG day 17. KNOCHEN bone
(4) 295 (-) Lok (4) Lok
egg . bow boat
(7) 459 (3) 2897 (k) 846
L, TASSE cup 11. KOPF head 18. STADT town
(-) 588 (6) 2516 (6) 720
age east mile
(6) 829 *(2) 2497 (<) 913
5. LUFTEN air 12, ZEIT time 19. SCHWANZ tail
(7) 920 (-) 2897 (7) 1061
son heat iron
*(-) 1307 (5) 96 (7) 1129
6. GESETZ law 13. HOF yard 20. STUNDE hour
(-) 1309 (-) 88 (7) 1271
ice knee life
*(6) 723 (6) 598
7. KRIEG war 14, FOLGE suit
(-) 761 (7) 566

bee

sail
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Table 1.01 (Continued)

_—

TASK C--WEDNESDAY

Stimulus Response

(L) 1721 (5) 920 (-) 648
1. ZIMMER room 8. LIED song 15. WOLKE cloud

(=) 139 (6) 1203 (-) 578

hall ship ocean

(L) 1271 (<) 122 (7) 90
2. ZEILE line 9. STIMME voice 16. RAUCH smoke

(3) 1396 (5) 148 (6) 148

hand floor music

(5) 288 (<) 761 (=) 707
3. HOLZ wood 10. TIER beast 17. RAUM space

(5) 338 (-) 700 (2) 723

wind wheat water

(2) 779 (<) 1297 (-) 1028
L, BRUNNEN well 11. HOCHST chief 18. WAHRHEIT truth

(L) 779 (3) 1297 () 1129

week chair honor

(7) 1028 (7) 648 (<) 818
5. AUSFLUG trip 12. TUCH cloth 19. MACHT power

(=) 1054 (-) 648 (7) 703

lord clock apple

(=) 2389 *(=) 712 (3) 2879
6. HEER army 13. ZAUN fence 20. SACHE thing

(7) 3473 (5) 723 (6) 2897

star watch heart

(5) 1129 (7) 1098
7. LOCH hole 14, FARBE paint

(=) 17z (<) 117

coal court
Note:

. Response words are from '"Original Thorndike Words'' 1-1000.
% |tems where the response did not originate in the same group of 500.
2. Values in parenthesis () 1-7 are from Durrell primary-reading-
level frequencies. Number 1 indicates highest frequency.
3. Large number values are initial bigram frequencies (Underwood &
Schulz).

Aruitoxt provided by Eic:
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Table 1.02

ORDER IN WHICH ITEMS WERE PRESENTED TO SUBJECTS¥*

TASK A--MONDAY

'!

Order of Order of
ltems on Position S R Items on Position Subject
ist add 3rd of Correct 2nd and Lth  of Correct Seating
Presentation R on Card Presentation R on Card Position
1 bot tom Teil part 30 top L
2 top Baum tree 29 bot tom 2
3 bottom Rad wheel 28 top ]
L bot tom Heute today 27 top 3
5 top Speise  food 26 bot tom 2
6 top Vogel bird 25 bottom L
7 bot tom Leib body 24 top 3
8 top Zug train 23 bottom 1
9 bottom Vorrat store 22 top ]
10 bot tom Bein leg 21 top 2
11 top Mutze cap Lo bot tom 3
12 top Rand lip 39 bottom L
13 bottom Glocke bell 38 top L
14 top Knabe boy 37 bottom 2
15 bot tom Gipfel top 36 top 1
16 top Ufer bank 35 bot tom 3
17 top Berg hill 3k bottom 3
18 bot tom Strasse road 33 top 2
19 top Gesicht face 32 bot tom ]
20 bot tom Felsen  rock 31 top L

*See explanatory note bottom of next page.




Table 1.02 (Continued)

TASK B--TUESDAY
Order of Order of
Items on Position S R Items on Position Subject
1st and 3rd of Correct 2nd and 4th  of Correct Seating
Presentation R on Card Presentation R on Card Position

top Kunst 30 bot tom

3
bottom Meer 29 top L
L

bottom Himmel 28 top
top Tasse 27 bottom
bottom Luften i 26 top
top Gesetz 25 bot tom
top Krieg 2L bot tom
bot tom Eiche 23 top
top Tasche bag 22 bottom
bottom Tag day 21 top
bottom Kopf head Lo top

12 top Zeit time 39 bottom

13 bot tom Hof yard 38 top

14 bottom Folge suit 37 top

15 top Zoll inch 36 bottom

16 top Spiel game 35 bottom

17 bot tom Knochen bone 34 top

18 top Stadt town 33 bottom

19 bot tom Schwanz tail 32 top ]

20 top Stunde hour 31 bottom 2
*This list of twenty items was repeated four times (80 item presenta-
tions). Note that item 10, Bein, also becomes item 21, and is presented to
the subject at position 2. Forty presentations are shown here. The same
order is repeated once so that there are eighty presentations in all.




* Table 1.02 (Continued)

TASK C--WEDNESDAY

Order of | Order of
Items on Position S R ltems on Position Subject
Ist and 3rd of Correct 2nd and 4th of Correct Seating
Presentation R on Card Presentation R on Card Position
1 bottom Zimmer room 30 top L
2 top Zeile line 29 bottom 2
3 bottom Holz wood 28 top ]
L bottom Brunnen well 27 top 3
5 top Ausflug trip 26 bottom 2
6 top Heer army 25 bottom L
7 bot tom Loch hole 24 top 3
8 top Lied song 23 bottom ]
9 bot tom Stimme  voice 22 top 1
10 bottom Tier beast 21 top 2
11 top Hochst  chief Lo bottom 3
12 top Tuch cloth 39 bottom L
13 bottom Zaun fence 38 top L
14 top Farbe paint 37. - bottom 2
15 bot tom Wol ke cloud 36 top 1
16 top Rauch smoke 35 bottom 3
17 top Raum space 34 bot tom 3
18 bottom Wahrheit truth 33 top 2
19 top Macht power 32 bottom ]

20 bottom Sache thing 31 top L
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pupils would be given the German words and be required to enter the
English equivalent. However, such a test was found to be much too >
difficult in relation to the time devoted to learning, so a recogni-
tion test was developed which gave each German word followed by four
English words. The pupil was required to choose the correct English 1
alternative from the four words given. The four words included the
pair that had been originally presented with the German word and two
additional words were added from other items in the learning task.
The reliability for the score derived from the test was estimated by
means of the Kuder-Richardson Formula 21 and was found to be 0.72
(N=180). This estimate was derived from the cases included in the
first study to be reported.
A copy of the recognition test is shown in Table 1.03. The three
parts of the test were administered in the same order one after the
other. The test was administered by a member of the staff of the pro-
ject who read aloud to the pupils the German word and the four English
words for each item and then allowed time for the pupils to choose an
answer before moving on to the next item. Pupils were urged to attempt
each item and very few of the pupils skipped any items. The test was

scored for the number of correct responses.
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RECOGNITION TEST A (MONDAY'S TASK) ADMINISTERED FRIiDAY.

KNABE
KING
BOY
DOOR
SUN

GIPFEL
MAN
SIDE
TOP
LIGHT

MUTZE
HOUSE
CAP
NEWS
CAR

BEIN
LEG
EAR
BED
TIE

GESICHT
BALL
FACE
PLACE
GIFT

-l:'wN—-I W N —
L ] *® ° L ) * L Y L ]

Fw N —

-lr'wN—l

FWN —

RAND
HAT
NIGHT
TABLE
LIP

BERG
PEN

RAIN
HILL
SIDE

UFER
BANK
BOX
BOY
BOOK

STRASSE
cow
NEWS
CORN
ROAD

FELSEN
RAIN
TODAY
ROCK
CAP

Table 1.03

|
|

~i

FTWN -
[

Fwn —

I W N —

Fw N —

FWN —

SPEISE
FOGD
BED
FISH
BEAR

VOGEL
EYE
JOB
KING
BIRD

LEIB
WIFE
BODY
DOOR
DATE

BAUM
MAN

HOME
CORN
TREE

TEIL
PART
HILL
WHEEL
HOME

-lr'wN—-I

cw»lv-—l :w»lv-—l
L ) L Y L Y o o -] L Y L )

-lr'wN—-I
L ] L Y L ] ©

Fw N —
.

GLOCKE
LEG
ADD
BELL
FISH

ZUG
TABLE
HAT
TRAIN
TREE

HEUTE
LIGHT
FOOD

TODAY
NIGHT

VORRAT
END
STCRM
STATE
STORE

RAD
WHEEL
BODY
MONEY
PIiECE

e
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Table 1.03 (Continued)

RECOGNITION TEST B (TUESDAY'S TASK) ADMINISTERED FRIDAY- >
____ LUFTEN ___ KUNST ___ KOPF ___ SPIEL
1. AIR 1. ARM 1. ART 1. DAY ‘
2. WAR 2. ART 2. HEAD 2. BOW
3. SON 3. ADD 3. TIME 3. GAME
L, BABY 4, AIR L, EAST 4, IDEA ,
___TAG ___ TASCHE __ZEIT ___Z0LL
1. KNEE 1. FAT 1. TIME 1. TIRE
2. BOW 2. IDEA 2. LEG 2. STATE
3. GAME 3. BAG 3. HEAT 3. STORY
L. DAY L. BOAT b, TIE 4, INCH
____ MEER ___ TASSE ___ STUNDE ___ FOLGE
1. ROAD 1. CUP 1. IRON 1. BOAT
2. SEA 2. AGE 2. LIFE 2. BONE
3. NEWS 3. SKY 3. TAIL 3. SAIL
L., ROW b, SAIL 4, HOUR b, SUIT 1
___ KRIEG ____EICHE ___ STADT ____ SCHWANZ
1. TOWN 1. O0AK 1. WHEEL 1. HOUR
2. BELL 2. EGG 2. TABLE 2. TAIL
3. BEE 3. 0IL 3. TOWN 3. IRON
4. WAR L," YARD b, MILE b, LIFE
___ GESETZ ___ HIMMEL ___ KNOCHEN ___HOF
1. KNEE 1. O0AK T. BOAT 1. YARD
2. IRON 2. OIL 2. BONE 2. KNEE
3. LAW 3. EGG 3. BOX 3. SKY
b, ICE b, SKY L, FARM L, EGG s




S T T R R R T e

1.15

Table 1.03 (Continued)

RECOGNITION TEST C (WEDNESDAY'S TASK) ADMINISTERED FRIDAY.

-lr'wN—-I .p-wN_.l
Y ° ° Y o ° ° °

-l:'wN—-I
L4 [ ] [ ] [ ]

N -
e 8 e

-wa—-'
[ ] L ] [ ] L ]

HOLZ
SMOKE
MUSIC
wooD
WIND

BRUNNEN
WELL
WEEK
CLOTH
FENCE

ZEILE
HAND
RAIN
LINE
PEN

ZIMMER
CHAIR
HALL
TRIP
ROOM

HEER
STAR
ARMY
HEART
THING

.::-wN—-I -lr'wN—-l -l:'wN—-I -lr'wN—-I
) [ ] L ] L ] [ ] [ ] L ] [ ] L ] L ] [ ) [ ] [ ] [ ] L ] [ ]

-wa—-'
[} e L ] [}

LOCH
HOLE
COAL
PAINT
COURT

LIED
CLOCK
SHIP
CcLouD
SONG

AUSFLUG
TRIP
LORD
CHIEF
TRUTH

ST IMME
SMOKE
VOICE
MUSiC
FLOOR

SACHE
STAR
HEART
THING
ARMY

.::-wN—-I .p-wN—-I .::-wN—-l .::-wN—-I
Y [} [y o ] [y L] [y [} L] [y o [y [} o [}

-wa—-'
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MACHT
APPLE
POWER
BEAST
WHEAT

TIER

BEAST
WHEAT
OCEAN
CLOUD

HOCHST
HONOR
CHAIR
TRUTH
CHIEF

TUCH
CLOCK
SHIP
CLOTH
SONG

WOLKE
OCEAN
MONEY
WHEEL
CLOUD

-l:'wN—-l

[ ) [y ) [ ] [ ) [ ] [ ] - [ ) [ ) [ ) [ ]

-P'wN—-I

ZAUN

SPACE
FENCE
WATCH
WATER

FARBE
COAL
PAINT
COURT
HOLE

RAUCH
SMOKE
FLOOR
VOICE
MUSIC

RAUM
WELL
WEEK
WATER
SPACE

WAHRHE I T
LINE
HONOR
TRUTH
HAND
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CHAPTER 11
A COMPARISON OF LEARNING UNDER DIRECT REINFORCEMENT

WITH VICARIOUS REINFORCEMENT
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In Part | of this report a review was made of studies of learning in
which one organism observes another organism learn. The learning which

occurs under this condition has been named vicarious learning in order to

distinguish it from learning occurring under more typical laboratory con-
ditions in which the learner responds and receives some kind of direct
reinforcement or feedback. In the studies that follow the two learning
conditions are referred to as the vicarious condition and the direct

condition. The learning that results is referred to as vicarious learning

and direct learning.

In‘the review of the literature, evidence was presented which sub-
stantiates the position that vicarious learning occurs in primates but
there is some doubt whether it is a phenomenon in simpler organisms.
Generally it appears to provide a slower form of learning than direct
learning. The central problem to be investigated in this study is the
extent to which vicarious learning in young human learners is comparabie
to learning by a direct reinforcement method. The problem is an important
one in that much of the work of a typical class in an American elementary
school is undertaken by a recitation method in which some pupils learn by
direct reinforcement while others learn by a vicarious process. In the
study that follows, learning is investigated under conditions that simulate
closely those found in a recitation situation in a typical classroom. in
addition, the learning data derived from such a situation will be compared
with data derived from situations in which the pupil is either learning
alone or is learning while interacting with a single adult. The experiment
permits the comparison of the effects of a number of different reinforcing

conditions.

i
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The Reinforcing Conditions

The study included four main reinforcing conditions, two involving a
group of pupils and two involving only a single pupil. First let us’
consider the two conditions involving pupils working in groups which will
be referred to as Conditions 1 and 2.

The physical characteristics of the experimental arréngement were
intended to be suggestive of a classroom situation. A ""teacher''-
experimenter faced eight ”pupil”-subjedts who were seated in a somewhat
familiar classroom row (see Figure 2,01).

1. 'Direct Reinforcement Condition.--Four of the group Ss were

separately and directly interacted with by the experimenter. Each of the
four Ss was presented an equal proportion of items from the total task.
One subject at a time (designated D, and numbered 1, 2, 3, or b=- Figure
2.00was called upon by name, asked to respond to a stimulus word, and given
feedback as to the correctness of‘the response. For example, the experi-
menter might say, 'John, this word is Baum'' (the German stimulus word) . v
The subject, Johh, would then select one of the two English alternatives
as the equivalent of Baum. |If the S said '"tree,' the correct choice, the
experimenter would say, ''right'' or ''that's right." When he was wrong the
experimenter said nothing. The remainder of the group listened to the
exchange. The four actively involved Ss will hereafter be referred to
as direct reinforcement subjects.

There were four presentations of each card which contained a stimulus
and two response choices. All four presentations were always given to the

same subject. The nature of the task was such that only one S at a time

could be directly involved in responding and receiving feedback. This
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Fig. 2.01 Arrangement of teacher and pupiis in the experimental
The pupils marked D are those that interacted

The V pupils did not interact with the

recitation situation.
directly with the teacher.
teacher and learned vicariously.
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meant that three of the four Ss would be indirectly, or vicariously involved
in learning an item which was administered to the fourth.

The learning condition for the D subjects can be divided into two
conditions (a) learning on those items to which they responded directly
(1/4 of items), and (b) learning on those items to which the subjects
did not respond directly (3/4 of the items). The same_§srserve for both
treatments. Each S responds directly to 1/L of the items, and listens to
the other three Ss respond to the remaining 3/k.

2. Vicarious Reinforcement Condition.~--To complete the group of eighf,

four additional Ss were seated alternately to those mentioned above.

These are the subjects marked with V's in Figure 2.01. These were not at
any time directly interacted with. Whatever learning was to occur for them,
had to occur as a result of observing; that is, hearing the response of a
direct S and the consequent feedback of the experimenter. This vicarious
treatment (all of the items learned vicariously) differs from 3/k vicarious
above in that the V subjects are never called upon and thus may develop an
expectancy of not being called upon at all.

3. lIsolation Condition-Working Alone. A group of four subjects was

used to represent a ''working alone'' condition, Subjects were seated before
a "teaching machine'" (Koncept-0-Graph, Model 1 7) from which visual feedback
was afforded. Responses to the same task described earlier were made
internal ly, not vocally or written., The subject simply advanced the machine
by hand to the problem, subvocally responded, advanced the machine to the
answer, and repeated the process for the entire task. The type of material
which composed the task was not of the sort usually used in a teaching

machine in that it was a non-programmed rote learning task.
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L. lsolation Condition With Aural Feedback. This treatment was

identical to the one just described, with the exception that the experi-
menter sat nearby and gave vocal feedback as soon as the S had announced
his response. |If the S gave the correct response, the experimenter would
say, ''right," '"that's right," or “correct." |If the response was incorrect,

the experimenter would say nothing.

The Sample

Those who participated as subjects in the experiment were 180
elementary school children (91 males and 89 females). All Ss were naive
as to the purposes of the study; however, one S was removed because she
had some knowledge of German gained through a mother of German birth.

The participants were assigned to particular treatments on the basis
of a reading score. Measures of reading ability, as well ag intelligence
‘measures were already available in the schools. Reading was selected for
equating groups because: (1) performance on the task required some read-
ing competence, and (2) reading ability and intelligence measures have been

demonstrated to be highly correlated. The publishers of the Metropolitan

Reading Tests report correlations between the Metropolitan Reading subtests

and the Pintner General Ability Tests (4th grade--Pintner-Durost, Scale °.

2/5th, 6th grade--intermediate verbal) of .83 t0;.90. These correlations
were acquired during the publisher's 1958 national standardization pro-
gram. However, it should be pointed out that the learning task which was
used was not one which would place high premium on intelligence as
measured by such tests. Wechsler (1944, p. 4, 84) points out that intel-
ligence is characterized by only normal memory ability, and that memory

span for digits '"correlates very poorly with all other tests of
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intelligence." The learning task employed in this study was similar to
digit memory span in that both involve rote acquisition. ‘ .

Sub jects were matched across all treatments where comparisons were
to be made. For instance, as was mentioned in the introductory chapter,
the investigator was interested in whether or not there was a learning .
advantage for the S at close proximity to the experimenter giving feed-
back. This meant that in order to test the proximity variable, subjects
at greater distances had to be matched with those at lesser distances.
Subjects A and D, B and C, 1 and 4, etc. of the eight member group were
matched as closely as the available range of scores would permit. Then in
order to compare direct reinforcement conditions against the vicarious con-
dition and the isolated conditions, it was necessary to match Ss across
these comparisons also.

Subjects

The subjects for any particular group were selected from a single
grade (4th, 5th, or 6th) within a single school. All treatments were
equally represented within each school-grade. Thus the subjects in
isolation conditions 3 and 4 ended up with 44t and 40 Ss respectively
instead of the intended 48.

Three elementary schools in Salt Lake City provided Ss for the experi-
ment and one in Bountiful. The three in Salt Lake were Oquirrh, Forest,
and Stewart and the one in Bountiful was the Boulton Elementary. The
first of these is located in an obsolescent residential section of the

downtown area. The second represents a middle class population, and the

third is the teacher training laboratory school of the University of Utah.

The fourth school, the Boulton Elementary of Bountiful, Utah, is in a suburban

residential area.




Experimenter's Instructions

Instructions to those in a group of eight were as follows:

'""This is a part of school; however, it resembles a game
more than anything else. We will be learning to use words from
a foreign language. To increase the fun, |'m not going to tell
you what language it is until a few days later.

It's important that you pay careful attention, even though
| may not be talking directly to you. Don't be concerned about
your turn to answer the problem; instead, try to learn the
meaning of the foreign word. Some people won't be asked for
many answers (4/4 vicarious Ss were only given one word at the
beginning of the first and second days; these words did not
counc in the analysis). We'd like everyone to learn all the
words he can, but, or course, it's pretty hard to learn them
all. (At this point a card was placed on a stand on the experi-
menter's desk.--see Figure 2).

'""Now, let's practice. I1'11 call your name, and read the
foreign word to you. You will then read the two English words
aloud, and tell me which one you think means the same as the
foreign word. 1'l11 call on only one person at a time, and only
he should answer.

"okay, (S's name) your word is ''Saugling;' read the two
English words and tell me your choice."

When the subject had made his response to each item, the experi-
menter said, ''right,'" ''good,' or ''correct' unless the response was wrong,
in which case the experimenter said nothing. After the feedback had been
given, the card showing the problem was kept in view for four seconds in
order to permit subjects to fixate the correct choice.

Isolates instructions were similar. Instead of the group instruction

relative to making oral responses, they were told how to advance the

machine, how to respond subvocally, and how to bring the correct answer
into view. The subject was told to hesitate after seeing the answer, so
that he would be able to remember it. He was then told to proceed on his

own, and to try to connect the foreign word with the appropriate English
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word. Condition IV was the same as Condition 1!l except that the teacher
sat by the pupil and said ''right'' or ''correct'' on appropriate occasions.

The Experimenter, The Data Recordirg

The experimenter who presented the learning task to the group was a
young woman who had several years of teaching experience. On occasions,
when she was presenting the material to be learned, the scientist in charge
sat at the rear, or at the side of the room, in order to record the res-
ponses of the subjects. A separate record was kept of each subject's
performance on particular items presented to him.

Another young woman directed the learning under Treatment L which
involved isolation with aural feedback from the experimenter. This experi-
menter kept her own record of response performance in as inconspicuous a
manner as possible. Right responses were indicated on a list by placing
a dot in front of correct items.

The scientist in charge served as experimenter for the isolation
Condition 3 subjects. After an initial explanation of how to proceed with
the ""teaching machine,' no more contact was made with the subject unless

the machine jammed.

The learning task as previously described consisted of a German
stimulus word which in the experiment was to be correctly associated with
one of two English noun responses. Figure 2.02.shows the format of the
task as it was presented by the teacher-experimenter to each'subject.

The acquisition trials were conducted for three days: Monday,
Tuesday, and Wednesday. On each of these days a set of twenty words was
presented with four trials on each. The total of eighty presentations

per day required approximately forty minutes to complete. A criterion

e s me s



Fig. 2.02 Example of task presentation format. The top word is
German meaning baby. Subject was to select either Baby or Gift as the
equivalent of Saugling. On repeated presentations choices were alter=-
nated as to position, i.e., Gift appeared on top, Baby on bottom. Four
trials on each card were allowed. Cards were 11 x 14 inches.
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measure was not taken until Friday.

The task was presented on a series of cards similar to the one illustrated.
The experimgnter stood in front of tTe row of 8 pupils and held up a card.
He then read the German word and the two English words. The pupil! designated
to respond to the particular card then guessed which answer was correct.
The experimenter then either told him he was right or took up the next
card and turned to the pupil who was to respond to it. On each day the

experimenter went through the cards four times in two different orders.

Criterion Measures

A test of retention was given on Friday, This was four days after
the first learning trials (Mo:.day), and only two days after the last of
the trials (Wednesday).

The test was intended to measure recognition skill. It presented
the stimulus word and offered four choices for the response as shown on

pages 1.13 - 1.15,
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Results

Acquisition Learning Curves

Learning fondition 1 and 2 involved learning in a group of eight
subjects: Half of these subjects (four)responded orally to the problems
as presented on cards by the experimenter. For these Ss measures of

learning were obtainable while acquisition was in progress. However,

since the remaining four Ss (Condition 2) did not overtly respond, no

measure of acquisition could be had from them during the three days of
learning trials.

There were two isdlated (learning alone) treatments each with four
Ss per experimental set. In one of the treatments the participants worked
alone. These Ss received reinforcing visual feedback from ''teaching
machines' after responding subvocally. Since responses were covert, no
acquisition measures could be obtained from them while learning was in
progress. The other isolated treatment involved a single S at a time
giving oral responses to an experimenter who watched the S operate a
'teaching machine.'"" For this group a measure of learning was recorded by
the attendant experimenter.

The experimental conditions provide acquisition learning curve data
for Condition 1, direct oral responding in the group of eight, and for
Condition 4, oral responding of isolated Ss in the presence of an experi-
menter. Comparable tasks were used on each of three days. These tasks
have been designated A, B, and C. Each task involved twenty problems
(a German noun stimulus, and two English noun response choices); thus,
there was a total of sixty items. Each one of these was presented four

times with the four presentations scattered through the eighty trials of
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the series.

Acquisition learning curves are shown in Figures 2.03 and 2.04. The
points plotted on the curves were obtained as follows: (1) the performances
of all Ss were summed together separately for the first, for the second,
for the third, and fourth presentations of specific items; (2) a mean was
determined for each of the four presentations; (3) these means were then
converted to a scale of 20, since 20 items constituted each day's task.

To illustrate, there were 48 subjects involved in Condition 1. Each
responded orally to five items per day. This resulted in 240 first

trial subject-items. Had it happened that on the first trial there had
been 120 correct responses, the mean performance would have been .5. Such
a performance would be placed at ten on the vertical scale in Figure 2.03,
since 20 items constitute one day's task. In reality, as seen in Table
2.01, the first presentation performance was in fact only slightly higher,
or 10.25. Since there were two alternatives for each item in a twenty-
item task, the first trial performance level of these § ( approximately
.5) is very near the mean chance expectancy. Six first trial measures
(two groups--three days) are all consistent in this respect.

This is fairly good evidence that mean association values are near
zero, but slightly and consistently positive. That is, taking the task
as a whole, negative association values are practically equal to positive
values. The learning subject chooses almost, but not quite, as many wrong
responses as he chooses right ones.

No evidence is available from these curves to indicate the extent of
differential association value when considering individual items. There

may be great disparity, or the association values may be homogeneous.
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TABLE 2.01

MEANS AND STANDARD DEVIATIONS FOR DIRECT REINFORCEMENT Ss
IN THE GROUP SITUATION ON ACQUISITION TRIALS CONSISTING
OF FOUR PRESENTATIONS FOR EACH STIMULUS WORD AND
WHERE EACH TASK INCLUDES 20 WORDS
SHARED BY FOUR Ss

Presentations

3rd

X SD

MONDAY
TASK A 10.25 .0 15.75 17 .17
o]

2,22 48 2.1 2.33

TUESDAY 10.25 .83 16.75 17 .75
TASK B 1.50 2.31 2.5 1.5

WEDNESDAY 10.25 14 .58 15.92 17.17
TASK C 1.89 2.4 2.18 1.82

Note: Twenty items having two alternatives were included in each
task. The mean expectancy on the first presentation was chance, or
10 correct.
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TABLE 2.02

MEANS AND STANDARD DEVIATIONS FOR CONDITION 4 (ISOLATION-TEACHING
MACHINE AND ~URAL FEEDBACK) ON ACQUISITION TRIALS CONSISTING

OF FGUR PRESCNTATIONS FOR EACH STIMULUS WORD AND WHERE
EACH TASK INCLUDES 20 WORDS PRESENTED TO EACH S

Presentations
Ist 2nd 3rd Leh
X SD X SD X sD X SD
MONDAY 11.38 12.25 13.55 14.93
TASK A 2.86 2.59 2.95 3.56
TUESDAY 10.63 12.10 13.30 15.10
TASK B 2.69 3.33 3.41 3.59
WEDNESZAY 10.35 12 .63 14.9 16.65
TASK C 3.31 2.68 2.22 2.63
Note: Twenty items having two alternatives were included in each

task. The mean expectancy on the first presentation was chance, or 10

correct.

More information will be offered on this in the section on identifica-

tion or copying behivior.

individual items were equivalent in terms of relative association values

it was necessary to use identical items on both sides of all comparisons.

Without sufficient evidence to show that

That is, all learning conditions involved the same task, item for item,

Looking at the curves for the direct reinforcement group (Figure 2.03),

the reader will note a slightly negative acceleration.

There is a more

rapid rise at the second presentation than is the case for isolated Ss
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(Figure 2.04). The advantage remains with the direct reinforcement group
y for all presentations, over all three days.

| Acquisition for the isolation group was almost perfectly linear.

In addition, the reader will note a nearly identical performance on

, Monday to that of Tuesday and Wednesday, In relation to the consistency
of these learning trials the criterion performance measured on Friday is
of notable interest. The graphic comparisons afford a ready grasp of the
original learning and later forgetting pattern (Figure 2.04). When learning
is measured by a delayed test, notice that primacy in learning holds a
strong advantage over recency on this task. Monday's material is
remembered fa better than is Tuesday's or Wednesday's (Sig. <.001, F =
82.7 with 2 and 468 d. f., see Table 2.03).

Criterion Measures of Retention--Analysis of Variance of Treatments
by Day of the Learning Trials

In order to examine the major outcomes from the retention data
collected with the recognition test on Friday, a four by three analysis of
variance design was employed. Differences in the four learning conditions
were compared on one dimension and days of the learning trials on the other,

Only the first ten experimental sets were used. This resulted in
4o Ss per learning condition being used. Table 2.03 summarizes the
analysis of variance. As already reported in connection with the learning
curves, the effect of days was highly significant. The first day's task
was remembered better, at a highly significant level, than the folléwing
two days. The lesser ability to remember the more recent material was
" not quite so dramatic for Condition 3, isolation, as for the others.

An interaction effect (Sig. beyond .01) resulted largely because of this.
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TABLE 2.03a

MEAN TEST PERFORMANCE ON
FRIDAY FOR EACH DAY'S TASK

L. Maghine Feed-
3. Machine back plus

1. Direct 2. Vicarious Feedback Teacher Feed-
Learning Learning Only beck
Monday (20 items) 12.80 11.85 11.73 10.03
Tuesday (20 items) 8.40 -~ 8.03 9.18 9.43
Wednesday (20 items) 7.40 6.43 8.33 6.90
Total for entire task 28.59 26.31 29,22 26,36

TABLE 2.03b

ANALYSIS OF VARIANCE FOR LEARNING CONDITIONS
AND DAYS OF THE LEARNING TRIALS

Required
Source of Variation Sum of Squares df Mean Square F .05 .01
Between days 1554 2 777 82.7 2.99 L, 60
Between learning 92 3 31 3.3 2,68 3.95
conditions
Interaction 198 6 33 3.51 2,17 2,96
Within Lo L68 9.4

Total 6263 L79
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Isolation Condition 3, where the S learns the task as it is presented
by a teaching machine, had the highest total performance. While this
learning condition manifests the highest over-all performance, and the
highest terminal performance (Task C, learned Wednesday), its learning
was next to the poorest on Task A (learned Monday). Again, this evidences
the significant interaction effect of days of learning and treatment
conditions,

The learning conditions also had significantly differential effects.

In order to determine where such differences lay, a Scheffe Test of Multiple

Comparisons was carried out. The results are presented in Table 2,04.

TABLE 2.04

SCHEFFE TEST OF MULTIPLE COMPARISONS
kK LEARNING CONDITIONS TABLE 2.03

5}
L
FO

v a2
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Condition 1, consisting of four Ss in a group of eight who responded
orally in turn, had a total perfbrmance not significantly different from
Condition 3 (isolation), the highest performing group. Had the learning
trials been extended another day or two, this might not have been the case,
for Condition | had a higher relative rate of performance decay over days
than did Condition 3.

An inspection of the Scheffe Test shows that Condition 3 (isolation),

exceeds Condition 2 (4/L4 vicarious) beyond the .01 level of significance.
The mean for Condition 3 (isolation) was also reliably greater than that
for Condition 4 (isolation with experimenter feedback) beyond pz.0l.
Condition 1 subjects were also reliably superior to Conditions 2 (&/L
vicarious), and 4 (isolated--with experimenter feedback) but at a level
of significance less than .01, The only comparisons not significant were
2 and 4, and 1 and 3.

At this point, it is necessary to remind the reader that Condition I
was a mixed direct and vicarious treatment., That is, two learning
conditions were in effect for these Ss. One-fourth of all items were
experienced by each of the four Ss directly. Each responded orally to
particular items, in turn, and was reinforced with feedback by the experi-
menter for a correct response. For the remaining three-fourths of the
items these subjects had to learn vicariously, that is, by listening to
the exchange between the active S and the experimenter. Tables 2.05 to
2.07 show the two performances in Condition 1 broken down as percentages
according to the one-fourth--three-fourths learning modes. Direct
responding in the group (1/4) was superior to all other modes of learning

studied. In each measure it was as high as any other condition, or higher.
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TABLE 2.05

PERCENT OF ITEMS CORRECT ON TASK ''A'" PRESENTED ON

MONDAY, TESTED AS RECOGNITION ON FRIDAY:*

CONDITION' 1

(social) (N = 48)

PROXIMITY TO EXPERIMENTER

1 2 3 L TOTAL

Direct Aural Feedback (1/4 of total items)

6L 73 69 57 66

Vicarious Aural Feedback (3/4 of total items)

68 58 62 54 61
CONDITION 2 (social) (N = 48)

PROXIMITY TO EXPERIMENTER

A B C D

Vicarious Aural Feedback (4/L4 of total items)

55 56 56 67 59
CONDITION 3 (isolated) (N = Lk)

Feedback: 1. visual by machine 59
CONB.:iON 4 (isolated) (N = 40)

Feedback: 1. visual by machine

2. aural from experimenter 50

“Based on a four-choice test making chance expectancy approxi-

mately 25 percent.
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TABLE 2.06

PERCENT OF iTEMS CORRECT ON TASK ''B'' PRESENTED ON

TUESDAY, TESTED AS RECOGNITION ON FRIDAY

CONDITION 1 (social) (N = L8)

PROXIMITY TO EXPERIMENTER
] 2 3 L TOTAL

Direct Aural Feedback (1/4 of total items)

Ly 50 53 L2 L7
Vicarious Aural Feedback {3/L4 of total items)

L7 b4 36 43 L2

CONDITION 2 (social) (N ='48)

PROXIMITY TO EXPERIMENTER
A B c D

Vicarious Aural Feedback (4/4 of total items)

33 Lo 4 45 ko

CONDITION 3 (isolated) (N = Lk)

Feedback: 1. visual by machine L6

CONDITION 4 (isolated) (N = L40)

Feedback: 1. vVvisual by machine
2. aural from experimenter L7
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TABLE 2.07

PERCENT OF ITEMS CORRECT ON TASK ''C'' PRESENTED ON

I Sk

WEDNESDAY, TESTED AS RECOGNITION ON FRIDAY

CONDITION 1 (social) (N = 4B)

PROXIMITY TO EXPERIMENTER
] 2 3 L TOTAL

Direct Aural Feedback (1/4 of total items)
Lg 53 L7 50 50
Vicarious Aural Feedback (3/4 of total items)

38 39 29 34 35

CONDITION 2 (social) (N = 48)

PROXIMITY TO EXPERIMENTER
A B (M D

Vicarious Aural Feedback (4/4 of total items)

37 33 30 35 34
CONDITION 3 (isolated) (N =lk)
Feedback: 1. - visual by machine L2

CONDITION 4 (isolated) (N = L40)

Feedback: 1.. visual by machine
? 2. aural from experimenter 35

-
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The subjects who responded directly to 1/4 of the items were compared
with respect to their knowledge of these items with the subjects who had
observed these responses. This comparison was made by means of a t test
for the scores on these items. The results are in harmony with the

analysis of variance, showing a significantly better performance for

2.30 with 47

direct participation than for vicarious participation (t
d.f., one-tailed test, p¢:02). This comparison was made prior to the
analysis of variance and serves only to corroborate the finding already

reported as significant there.

The Data from the Subjects Who Learned Vicariously

What has been called vicarious learning has been shown in the present
study to be not as effective as learning by more direct means. The sug-
gestion has commonly been made that the efficiency of learning varies
according to the extent of the subject's involvement. An occasional
response given orally in a group, as was the case for Condition 1, may
have the capability of maintaining sufficient arousal in the respondent
so that his learning efficiency for other items to which he does not
respond is enhanced. In contrast, if he never makes an overt response, we
might expect his involvement in the relevant learning activity to drop off.

A comparison was made between the learning on the items to which the
subjects responded directly and the learning for these same subjects on
the items to which they did not respond directly.

A sign test (Dixon and Massey, 1951) of the difference between the
sets of data offers evidence of greater performance decline over the three

days for items vicariously experienced than for those overtly responded to.

That is,what is commonly considered to be the proactive inhibition effect
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was greater for vicarious learning than for learning by direct experience.
Table 2.08 shows how the 48 subjects performed on items directly experi-
enced and on items vicariously experienced. The data originated from the
retention test given on Fridays of each week of the experimentation. A
plus sign indicates that in that experimental group on the day specified,
direct reinforcement subjects learned proportionately more items by direct
experience than they did by vicarious experience. A minus sign occurs
where Ss learned more vicarious items than direct ones. A majority of
measures favored the directly experienced items (p .01). It should be
borne in mind that this is not a weighted test. The weightings which:i
have no power in the significance test may be seen as summed numerical
differences favoring positive (direct), or negative (vicarious) treat-
ments. The mean difference favors the direct tondition on Monday's task.
The advantage favoring direct responding increases on Tuesday, and again
on Wednesday, suggesting the hypothesis that attention (or whatever factor
is operating) falls off faster for vicarious Ss than for direct Ss.

A simple analysis of variance was carried out to test this hypothesis.
Difference values (direct minus vicarious) were used as the basis for
analysis.

As can be seen in Table 2.09, the trend failed to show significance
at the .05 level.

The trend suggesting more rapid decay of learning for vicarious Ss
than for direct may be of sufficient interest to warrant an extension of
this design to include an additional day or two of learning trials. This

would permit a re-examination of the differential performance decay with

the possibility of a significant trend showing up.
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TABLE 2.08

SIGN TEST OF DIRECT 1/4 ITEMS VERSUS VICARIOUS 3/L ITEMS*
NUMERICAL VALUES SHOW THE DIFFERENTIAL ADVANTAGE (X-Y)
HELD BY THE CONDITION OF THAT SIGN

Task A - Monday B - Tuesday C - Wednesday
Experimental 4 +1 1= +4
Set 5 +1 +4 +1
6 +3 +3 +7
7 +2 +h +1
8 +4 +8 +2
9 3- 1- 0
10 +2 1- +4
11 2- 3- 0
12 2- 0 +6
13 1- +1 0
14 +2 1- +8
15 +4 +1 +4
n 8 6 9
- n L 5 0
+ &d
- %d 19 21 33
8 7 0
+ Xd 2.38 3.5 " h.12
- Xd 2.0 1.4 0

%A plus indicates an advantage for direct, a mirnus for vicarious.
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TABLE 2.09

TREND ANALYSIS: ANALYSIS OF VARIANCE OF DIFFERENCE SCORES

(1/4 DIRECT MINUS 3/L4 VICARIOUS) BETWEEN DAYS

Source Sums of df Variance E F required
Squares Estimate at .05

Between days 6.70 2 3.35 2.11 2.99

Within days 224 .66 141 1.59

Total 231.36 143

100 Percent Vicarious Versus Partial Vicarious.

An attempt was made to demonstrate a difference in learning for
subcondition 1b (3/4 vicarious) when compared with Condition 2 (4/4
vicarious) on the items held in common by these treatments. A significant
difference favoring 1b would possibly indicate a general arousing capa-
bility for the condition where Ss give intermittent responses. This
arousing state might then be expected to manifest itself by higher perfor-
mance on the 3/4 vicarious items. The contrast would be against the
relatively deprived activity state of subjects in the 4/k4 vicarious
condition. Again, the learning for both conditions was by the vicarious
mode, and the measurement made only on those items held in common by both
sides of the comparison.

The percentage Tables 2.05-2.07 indicate a higher performance level

for 3/4 than for L/L; i.e., Task A percentage right for 3/4 vicarious

items was 61% and 4/L4 items was 58%. Five of the six measures in the
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tables favor 3/4. A t-test of correlated means, having 47 degrees of

freedom was not significant, however. It must be assumed, therefore,

until a more sensitive measure can bec taken, that the difference is not

reproducible,

Proximity to the Experimenter, and to the Responding Subject.

One of the questions asked in this study was whether or not there

might be a difference in learning for near and distant seating positions

in relation to the "teacher''-experimenter who was positioned near the

center of the row. The hypothesis was that the closer proximity would

result in greater learning. An irspection of the data for Condition 1

(1/4 direct and 3/4 vicarious) indicated no substantial proximity position

effect. Such was not the case with the 4/L vicarious data.

data appeared to favor seating position D over C and B, and they inturn

over seating position A, The individuals at greater distances from the

The recognition

center of the row had higher performances, with the individual at the

end showing up best,

A four by three analysis of variance compared positions and days of

the learning trials, The results of this analysis are shown in Table

2.10.

Indications are either that:

1. The apparent proximity effect for Task A and B is simply a

chance variation of the data, or,

2. The effect is real but temporary; otherwise, Task C variance is

simply a chance fluctuation from the ''true' population value,

Table 2.10 shows that the proximity effect across three learning tasks

combined was not significant, though it does not fall far short of the
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5 percent level. The interaction term was not significant.

TABLE 2.10

ANALYSIS OF VARIANCE FOR PROXIMITY POSITIONS™

AND DAYS OF THE LEARNING TRIALS

Source of Sums of df Mean F Required
Variation Squares Square .05 01
Between days of the 638 2 319 Lh3.7 3.09 L .82
learning trials ,

Between vicarious 55 3 18.33 2.5 2.70 3.98
positions

Interaction L5 6 7.5 1.03 2.19 2.99
Within 961 132 7.3

Total 1763 143

*Positions in Condition 2, 4/4 vicarious.

Vicarious Ss proximity to the source of responding was also examined.
There is the circumstance where a Subject 'D'" is seated at the end of a
row of eight subjects, In this event the question may be asked: Does he
(Subject D) learn items better that are responded to by a Subject (3)
who is seated immediately next to him, or does he more easily learn the
responses of a distant Subject (4) who is at the opposite end of the row?
A one-tailed hypothesis held that items presented to S (3) would be learned
better by vicarious S (D) than those items presented to S (4). This was
expected because of a supposed greater arousing potential for a near by

stimulus-response exchange. While differences were in the expected
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direction, they failed to reach an acceptable level of significance. A
t-test of the differences between means for correlated data was 1.24 with

35 degrees of freedom. At the .05 level, a t of 1.697 is required.

Discussion

Some uignificant differences were found among conditions of learning
considered here. These may perhaps be very important differences. When
performances for the three acquisition days were combined on the criterion
test, the 4/4 vicarious scores totaled to 82 percent of the 1/4 direct
scores. The difference between these two data groups was the greatest
of any of the comparisons made. In appraising these circumstances one
needs to keep in mind at least two relevant points: (1) a trend, which
in this study fell short of significance at the .05 level, suggested that
the difference separating direct and vicarious experience increased as time
over the learning trials increased, and (2) the prevailing experimental
conditions were distinctly ad hoc, suggesting that the attention level of
vicarious Ss was probably higher than might be expected under circumstances
where adaptation to the environs had occurred.

Statistically significant differences between the four treatments are
indicated below by symbols (x) and (y). The same symbol appearing before
two learning conditions indicates that the mean performances in the two
conditions do not differ at the .05 level. Different symbols indicate
significant differences of at least .05.

(x) Condition 1. Two conditions operating:

(a) 1/4 of the items were directly responded to.

(b) 3/b4 of the items vicariously experienced.
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(x) Condition 3. Jsolatedfrom other Ss. Working slone
at a "teaching machine!" from which visual feedback was
afforded.

(y) Condition 2 (4/4 vicarious). All items are exnerienced
by observing the Ss in Treatment 1 respond.

(y) Condition 4, Isolated and working under the same condi-

tions as Treatment 3 except that an experimenter was
present to give aural feedback as an additional condi-
tion,
Condition 3 (working alone) had the highest over-all performance. .
This was so in spite of a comparatively poor first day's performance. s
Both Conditions 3 and 4 (isolated conditions) had poor beginnings when
compared with Conditions 1 and 2 (group conditions). By the third day of
learning trials, however, the Condition 3 isolates were the best performers |
and sufficiently so to give this treatment the highest over-all performance
(though not significantly different from Condition 1). These outcomes
give rise to the following questions:
1. In the isolated conditions the Ss had control over
presentation of their own items by use of a ''teaching
machine.!" The to-be-learned material was adapted to
""teaching machines' with the format of each item being
comparable to the card presentation shown in Figure 2,02 1
cards used to present the task to groups). The question ‘
arises as to whether or not poor initial performance

could be accounted for in terms of time needed for adapta-

tion to the unfamiliar mechanical device. Attention is
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expended in part on various of the unfamiliar elements
of the new environment. When thére are distracting »
conditions, one might speculate that relevant attention

is diminished to the extent that distractors use up the

channel capacity of the perceptual system. However, :
Azrin (1958) has shown that noise inhibits discrimination,

if the discrimination had been originally learned under quiet
conditions. Conversely, when the discrimination behavior

had been learned in the presence of noise, quiet was then
disrupting. Habituation to the environment apparentiy

can permit more effective selection of stimuli to be
admitted to the perceptuai system.

2. The reader will recall that Condition 1 actually involved
two learning conditions (1/4 direct responding, and 3/k
vicarious responding). Even though Condition 3 (isolation)
had the highest total performance, if the learning of
specific items is examined, then the items directly
responded to and directly reinforced in the group situa-
tion were more effective., Even on the third day of learning
trials when isolated Condition 3 Ss had their best day, !
learning was still inferior to the direct oral response
and reinforcement mode in the group situation. When
1/4 direct and 3/L4 vicarious items were combined in

Condition 1, the level of performance was slightly less,

and not significantly different from, isolated Condition 3.

Could one perhaps account for the generally superior learning




under the oral response mode in the following way:

When a S's name was called, in his turn, indicating that
he should make the oral response, such a response required
an obligatory orientation to the task, at least, atten-
tion had to center here sufficiently long for the

subject to vocalize a response. For the other Ss,
vicariously experienced items (observation of ancther's
responding) entailed no such necessity for an arousal
posture appropriate to the learning task. The sub-

ject was ''free'' to engage in other activity of to

dream, if so inclined., The fact that the greatest
learning, of all of the conditions of learning studied,
occurred as a consequence of oral responding, and the
poorest learning occurred in the passive situation

of sitting in the presence of those making oral

responses is suggestive that the study of attention
processes lead to an understanding of the nature

of certain learning mechanisms.

In addition, it is quite conceivable also that intermittent
direct responding is capable of elevating arousal level.
This higher general activity level might then increase

the subjects sensitivity to task stimuli.

R LS PCNES R
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CHAPTER I11

LEARNING AS A CONSEQUENCE OF THE LEARNER'S TASK INVOLVEMENT

UNDER DIFFERENT CONDITIONS OF FEEDBACK
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In the study reported in the previous chapter subjects
learning in groups of eight were exposed to two main learning conditions.
Four of the subjects learned by a recitation procedure, interacting with
the experimenter who functioned as a teacher. These subjects were referred
to as the direct subjects. The remaining four were able to learn the task
only by observing the performance of the direct subje;ts and their inter-
action with the experimenter. The latter four subjects were referred to
as observer subjects and, according to current custom, their learning
was designated as vicarious learning. The task involved in the study was
the acquisition of German vocabulary. The experimenter-teacher presented
the German words, one at a time, on large cards accompanied by two English
words one of which was the equivalent of the German word. The words
were printed in large letters clearly visible to the entire group. After
a direct subject, designated by the experimenter, selected one of the
English words as the equivalent of the German word, he was either told
by the experimenter 'That is right,' when it was correct, or was told
nothing when the response was incorrect. Although the observer subjects
were provided with an equal amount of information when the direct subject
responded correctly as when he responded incorrectly, the data suggested
that they learned better when they observed a correct response than when
they observed an incorrect one. This led to the hypothesis that the
specific nature of feedback provided by the experimenter in such a situation
would be an important factor in determining the learning of the observer
subjects. This is the central problem on which the present study focuses.

While little research has been undertaken on learning in situations

which simulate those of the classroom, a considerable amount of information
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has been obtained on the relationship of feedback to learning under

conditions where only one learner is involved at a time.

T g T R

‘ Most of the studies have been concerned with the effect of the

experimenter saying right or wrong or nothing or combinations of these.
The results of such research are difficult to fit together into a con-
sistent pattern bacause of the varied nature of the subjects used.

Buss, who has conducted a series of researches with various asso-
ciates (Buss, Wiener, and Buss, 195h; Buss, Braden, Orgel and Buss,
1956; Buss and Buss, 1956} and Ferguson and Buss,ﬁl959), have generally
found that the combination of no comment (N) for correct responses and
'wrong'' (W) for incorrect, or ''right'" (R) for correct responses and
"wrong'' (W) for incorrect, produces more rapid learning than the combination
of R-N. Buchwald (1959a, 1959b) has taken the position that N acquires positive
reinforcing properties when given in the combination N-W, and negative
reinforcing properties in the combination N-R. Meyer and Seidman (1960)
found that no comment appeared to have reinforcing properties with an
8-9 year old group but not with a k-5 year old group. The younger,
pre-kindergarten group seemed unable to utilize the information provided
by silence on the part of the experimenter when the response was correct.
Clearly, providing the best form of feedback is a relatively compiex
problem even in situations involving only one learner. The present
study explores the relative effectiveness of different forms of feed-
back in a simulated classroom situation in which there are pupils who
interact with the teacher and pupils who learn by observing the inter-

action,
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Method

Experimental Design

In the present study, as in the previous one, a simulated classroom
situation formed the context of the study. Eight 'pupil'’=subjects sat
in a row facing the experimenter who functioned in the teacher role.

The experimenter interacted with the‘odd numbered subjects, but not with
the even numbered ones, except on a single demonstration trial when he
interacted with all Ss. The experimenter presented a German word
together with two English words which were printed in large letters on
an 11" x 14" card. When presenting a card, the experimenter turned to

a designated subject and said,''Your word is " (German word).

The designated subject then read both English words and selected one as
the correct translation. After the subject had made his selection, he
received knowledge of results according to the condition to which his
group had been assigned. The four feedback conditions were as follows:
Condition 1
a. S correct - '"That's right.,"
b. S incorrect - '"No, that's wrong.'"
Condition 2
a. S correct - E said nothing when S made correct response,
b. S incorrect - '"No, that's wrong.'
Condition 3
a. S correct - '"That's right."

b. S incorrect - '"No, that's wrong, (German word) means

(English word)."
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Condition &
a. S correct - E said nothing when S made correct response.

b. S incorrect - 'No, that's wrong, (German word) means

(English word.)"

Nine groups of eight subjects each were assigned to each one of
the conditions and in each group four of the subjects, the direct
learners, interacted with the experimenter, while four, the observer
subjects, learned the task by observing the interaction. The work was

undertaken in an empty room of a school.

Subjects
The subjects (N = 288) were fourth, fifth and sixth graders drawn

from three public elementary schools in Salt Lake City, Utah. Two of
the schools were located in an older residential section of the city,

and the third school was situated in a newly developed suburb.

Task

The task in the present study consisted of learning to match
sixty German words with their English equivalents. This learning occurred
over three consecutive days beginning Monday. The design of the task has

been fully described in the previous study already referred to.

Procedure

Three learning sessions for each group took place on Monday, Tuesday
and Wednesday mornings. Sessions lasted between twenty-five and thirty
minutes. Usually three experimental groups were seen per week. On
Friday a recognition test was given to that week's subjects to measure

the amount of word-learning which had taken place.
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On the basis of either reading scores, (obtained from the Metro-
politan Achievement Test or the Science Research Associates Battery),
or an intelligence quotient (from the Pintner General Abilities Test)
eight, sixteen, or twenty-four subjects were selected from each of the
fourth, fifth and sixth grade classes available in a school. Reading
scores or 1.Q.'s were ranked for each class, and subjects chosen count-
ing up and down from the mean score. Thus experimental groups chosen
from a class were kept as homogeneous as possible with respect to reading
grade placement or 1.Q. of the group's members. If a chosen subject
was absent on Monday, another clas$ member was substituted, keeping
the reading score, or |.Q. as equivalent as possible to those of the
rest of the group. |f a subject was absent on a Tuesday or Wednesday,
a substitute from his class was chosen for the learning days, but caly
the data of the original subject was used in the analysis. Children
with any previous knowledge of German were eliminated from the sample.
In one or two cases, it was discovered after the experiment had been
run that a child with a German background had been used as a subject.
In those cases, the subject$' data was not used in the analysis.

After assigning subjects to seats in the row of chairs, which
was six feet in front of E, the experimenter gave the group the follow-
ing instructions:

MATthough this is part of school, it is more like a game than
anything else. What we do here won't have any affect on the
rest of your grades. Only Miss H (the second E, who acted as
recorder and observer) and | will know what you do here. You

will be learning some words from a foreign language, but to
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make it more fun, I'm not going to tell you what language you're

learning until we're all through working in your school.

It is important that you pay very careful attention, even though
I may not be talking directly to you. Don't worry about your
turn to answer. Instead, try to learn the meaning of the foreign
word., Some people won't be asked for many answers, but we'd

like everyone to learn all the words he can. You'll be learning
words Monday, Tuesday and Wednesday. On Thursday we won't come
.at all, But.on Friday we'll come again and see how well you
remember the words you learned. So try to remember as many words

as you can,

(At this point E put a task card on a stand which was placed

on a table in front of her.)

'Now let's practice. 1'l1l call somebody's name, and then |'1]
read the foreign word aloud. The person whose name | call, will
then read aloud the two English words which are underneath the
foreign word. Then that person will guess which one of those
two English words means the same thing as the foreign word. The
person | call on will know if he's right or wrong because |

will tell him so, (in the case of Conditions 1 and 3). (When

using Conditions 2 and 4, E said, "If (s) makes a wrong
guess, |'ll tell him so, but if he's correct, | won't say anything
at all.") 1'11 call on only one person at a time, and only he

should answer. Let's have a few practice tries. 0.K. (one of

observer S's names), your word is 'Stirn.' Read the two Englich
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words aloud and then tell me which one you think means the same
thing as the foreign word. At first it will be like a guessing
game, but after a while you'll be more sure of your answer.'
Miss H. is the score keeper‘for this game. (5 read the words,
E gave appropriate feedback, and E géve é practice word to each

of the three other observer subjects.)

VA1l right, are there any questions? Now let's start with

the first word that's really part of the game.'

The other features of the procedure were the same as those involved
in the study reported in the previous chapter. Twenty new words were
learned each day on Monday, Tuesday and Wednesday, and the retention
test was administered on Friday. The task was presented on the same
cards as were previously used. In administering the test, the experi-
menter read each German word aloud and then paused about ten seconds

for the subjects to respond.

Results

Effects of Feedback que, Subject Involvement, and Days of Learning

An analysis of variance based on the recognition t;st déta from
288 Ss is provided in Table 3.01. This test data, obtained on Fridays,
provided separate scores for the learning which had occurred the pre-
vious Monday, Tueéday and Wednesday. The data also providéd separate
measures for those Ss involved directly in learning German vocabulary
and for those who learned by observation only. In a&dition,vequal

numbers of subjects learned under each of four feedback (knowledge
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Tahle 3.01

ANALYSIS OF VARIANCE FOR FEEDBACK CONDITIONS
DAYS OF LEARNING, AND EXTENT OF SUBJECT INVOLVEMENT *

Required
Source of Variation df Mean Square F .05 .001
Between Feedback
conditions (L) 3 65.3 5.8 2.6 5.4
Between Direct (C)
learners and
observer learners ] 228.0 20.3 3.8 10.8
Between days (R) 2 1073.5 99.1 3.0 6.9
RxC 2 38.0 3.4 3.0 6.9
RxL 6 10.0
CxlL ' 3 3.0
RxCxlL 6 6.3
Within 840 11.3
Total 863

*For basic data refer to Table 3.03




of results) conditions. It is apparent from Table 3.01 that all main
effects were hlghly 5|gn|f|cant.

A .

A Scheffe Test of Multlple Cemparlsoﬁ;was used to assess differ-
ences between |nd|V|dual feedback conditions. These comparleons are
given in Table 3.62. A:feiatiohehipwéeems to exist between information -
content of the feedback condition and extent of learning. For example,
under Conditions three and four, which were the most information-laden
of the four feedback conditions, hlghest performance on tge crlterlon
test occurred. Learnlng under feedback Condition four Qas s!nghtly; v

but not significantly, better than under Condition three.

Under the latter two conditions not only was a wrong feeponse indi-

3

cated, but the stimulus word ané eppropriate respohse were repeefea

by E in close tempefal contiguity. This circumstance provided redundant
information, since, in a binary choice situation saying, '"No, that's
wrong' gives complete information concerning the correct response choice.
It should be noted that the correct response was the last phrase heard
by the subjects under feedback Conditions three and four.

Condition three provided, in addifion_tQ-the feedback given_ in
Condition four, the utterance, 'That's right,' given by E when S res-
ponded correctly. This additional phrase, however, did not seem to
add to the effectiveness of the feedback.

Condition one differed from condition three only in that it failed

to add the phrase ' means .'"" Accord-

ing to the Scheffe test learning under Condition three was not signi-

ficantly more effective than under Condition one.
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Table 3.02

SCHEFFE TEST OF MULTIPLE COMFARISONS FOR
LEARNING PERFORMANCE ACCORDING

TO FEEDBACK CONDITIONS -

'ﬂ
i.

—
—

Source of variation Fo
A.
L - No, that's wrong, means___ h6.31
versus

2 - No, that's wrong

B.
3 - That's right (and) No, that's wrong ____means___ 29.85
versus
2 - No, that's wrong
c.
1 - That's right (and) That's wrong | 15.99
versus
2 = No, that's wrong
D.
1 - That's right (and) That's wrong 7.88
versus

L - No, that's wrong, means

A1l other comparisons not significant

*For basic data refer to Table 3.03
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It is obvious that feedback Condition 2,(“That's wrong,“)was
significantly inferior to all other conditions studied. No redundant o
informat ion was provided by the experimenter and perhaps of consequence
is the fact that 'No, that's wrong,'' emphasizes a wrong response; thus
increasing its availability'for some Ss. ,

Primacy in learning was superior to recency under all conditions
studied (P<.001). That is, the words learned on Monday were, under
all feedback conditions, better retained on the Friday tesf than those
learned on Tuesday or Wednesday. That which was learned on Tuesday was
also better retained than the learning accomp;ished Wednesday.

Subjects directly involved in learning the task {odd-numbered Ss)
were thus involved for only one-fourth of the task items while they
learned as observers during the presentation of three-fourths of the
items. This is to say that each of the directly involved subjects
received only five of the twenty items presented on Monday, on Tuesday
and on Wednesday directly. The remaining fifteen items could be learned
each day by observing the interaction of other Ss with the experimenter.
These two different conditions for learning were combined (1/4 + 3/h)
in the analysis of variance in Table 3.01.

Since the learning for direct Ss was measured separately on those
items learned directly and those learned by observation, these perform-
ances together with those for Ss whose total learning experience was by
observation have been represented as percentages of the task learned
and are provided in Table 3.03. In the previous study a knowledge-of-
results condition "That's right'' was employed in an experimental paradigm

similar to the one used here. The percentage values from the earlier
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Table 3.03

PERCENTAGE OF THE TASK RETAINED AT THE TIME OF THE FRIDAY TEST

|

—

Direct subjects Observer subjects
1/4 items 3/4 items by all items by
direct observation observation
Monday's task
(20 items) |
Feedback 1 68 71 66
Condition 2 62 63 63
3 69 65 67
L 76 69 71
b 72 62 60
Tuesday's task
(20 items)
Feedback 1 5L 51 L8
Condition 2 61 L9 L6
3 66 59 50
L 61 54 51
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Table 3.03 (Continued)

Direct subjecfs
1/4 items 3/4 items by

Observer subjects
all items by

direct observation observation
Wednesday's task
(20 items)
Feedback 1 65 51 L6
Gondition 2 58 L5 43
3 63 52 L5
L 68 52 L6
b 52 35 33
Total task
(60 items)
Feedback ] 62 58 53
Condition 2 60 52 5]
3 66 59 54
b 68 58 56

AaN=72 Under

each feedback condition

breedback condition - '"That's right! from earlier study
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study are included in Table 3.03 as feedback Condition 5. While Ss
in the two investigations were from different elementary schools, with
a different person, but of the same sex serving as the experimenter,
other conditions such as grade in school, sex of the subject, and read-
ing test scores appeared to be comparable. The '"That's right'' feedback
mode resulted in less learning than any of those from the present study.
Retention of the task was measured again after the passing of
about five months and isgiven in Table 3.04 as percent retained. This
measure was acquired at only one of the schools where the sample was
originally drawn. The retest was administered to 176 Ss, but these were
not equally distributed across feedback conditions as may be observed
in Table 3.04. It is worth noting that the proactive inhibition effect
(advantage for primacy over recency) was still apparent, that is,
Monday's task was better retained than Tuesday's, etc. In general, it
appears that the four reinforcing conditions retained approximately the
same relative order of effectiveness, with Conditions 3 and 4 being high
and Conditions 2 showing poorest retention,

Interactions.. As may be noted in Table 3.01, an interaction

between extent of subject involvement in learning and days of learning
was significant at the .05 level. This interaction does not take into
account the fact that the Jdirect subjects learned under two conditions
and, wher. these two conditions are separated, an additional component

is added to the interaction. This is illustrated in Figure 3.01.
Variance due to other interactions was in each case not significant.
These included feedback-mode conditions by days, feedback-mode by extent

of involvement, and thetriple interaction of all main effects.
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Table 3.04

PERCENTAGE OF THE TASK RETAINED AFTER

APPROX IMATELY FIVE MONTHS

Direct subjects mts
1/4 items 3/4 items by all items by
direct observation observat ion
Monday's task
(20 items)
Feedback 1 (N=16) 65 L5 55
Condition 2 (N=16) L3 Lo L7
3 (N=72) 57 55 50
L (N=72) 56 56 50
Tuesday's task
(20 items)
Feedback 1 Lo 38 L
Condition 2 35 33 33
3 L8 I Lo
L Ls 38 2l
Wednesday's task
(20 items)
Feedback 1 25 31 37
Condition 2 38 38 30
3 b 32 33
b 2] 33 34

NP S
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Items (1/4) Learned With

Verbal Interaction

All ltems Learned By

ocservation

Items (3/4) Learned By
Observation

(Ss Interacting With E)

MONDAY TUESDAY WEDNESDAY

Day Learning Occurred

Interaction between extent of subject involvement

and days when learning occurred.
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Discussion

Each one of the four learning conditions described provided all of
the information necessary for the acquisition of correct responses, but
the feedback differed in the amount of redundancy provided. The situa-
tions thus differed from those studied by Buss, Buchwald and others for
they provided different forms of feedback giving equal information.

The amount of redundancy is related to the degree to which the task is
learned - with greater redundancy favoring learning. Of interest is

the fact that those forms of feedback, in which the last item of informa-
tion transmitted was the correct response, were. significantly more effec-
tive than those in which other information was the last trénsmitted.

This finding is in contrast with studies of R, N and W as reinforcers

in which the combination R-N was generally proven to be less effective
than the other two combinations.

Another point of interest raised by the study is that the subjects
who interacted with the experimenter performed better not only on the
items on which they interacted but also on the items which they learned
by observat%on. The data suggest the interpretation that the direct
interaction procedure raises the level of arousal of the direct subjects

which, in turn, influences acquisition on the items which they learn

by observation.

i e Yt e . s
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CHAPTER IV

RELATIONSHIP OF LEARNING TO ATTENTION

IN SIMULATED CLASSROOM SITUATIONS




k.ol L

While teachers and psychologists agree that the degree of acquisition
of a skill is highly dependent upon the learner maintaining an orientation
towards the task, there is considerably less agreement on what constitutes
evidence that the learner is task oriented. In a typical verbal transaction
in the classroom between teacher and pupils, such as occurs during recita-
tion periods or during class discussions, teachers typically demand that
each of the pupils direct his gaze towards the teacher or the discussant de-
spite the fact that the information is being transmitted through the ear.
Whether this required behavior facilitates the acquisition of knowledge is
an open question. One can understand that when the information to be ac-
quired is to be transmitted through the eyes that the direction of the gaze
might be an important matter. However, when the information is transmitted
through the auditory channel such a visual orientation would appear to be
quite unnecessary. The data derived from the previous experiment permits
the investigation of problems such as these since under two of the condi-
tions information had to be obtained through the visual channel but under
two conditions all of the necessary information was provided through the
auditory.

In accordance with custom, the term attention will be used here to refer

to what was described in the previous paragraph as task orientation. While

the latter term refers to the matter of whether conditions of posture and
conditions within the nervous system are set so that information from a
particular source can be most readily received, only those aspects which in-
volve posture can‘Pe readily observed. The assumption of many teachers is
that the postural components are highly correlated with the observable com-

ponents of attending, no assumption is made that these are correlated with
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the components that cannot be observed directly.

Method

The Learning Task. The experimental arrangements were those de-

scribed in Chapter 3. The task consisted of the learning of 60 German
vocabulary words by members of an eight-member group. There were two
primary conditions for learning: By direct verbal interaction with the
experimenter and through obersvation or vicarious experience (observation
of the direct respondant). In the case of direct learning, E held a
card (11" x 14') providing an item, read the German word from the card,
and called the name of a subject, who was to respond orally. The S then
read aloud two possible English equivalents from the card, made a choice
and received knowledge of results from E, Observational learning
occurred as the remaining seven subjects observed the interaction of the
direct respondent and experimenter,

The procedure followed by the experimenter in presenting the task was
approximatéiy as follows: E placed one of the cards (11" x 14'") on a
stand positioned on a large table before the Ss. She then addressed a
subject by name, saying for example, '"John, this word is Baum.!" In re-
sponse, the subject read both English alternatives as the equivalent of
Baum from the card and made a choice. The S might have responded ''tree,"
the correct choice, or he could have said ''corn,'' the incorrect response.
Knowledge of results was provided from one of four categories:

Condition |

(nothing said when S was correct)
'"No, that's wrong"
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Condition |l
"That's right!

"That's wrong'!

Condition 11
"That's right"

'No, that's wrong, means M

Condition IV
Nothing said when S was correct)

"No, that's wrong, means M

The point to note is that the first two forms of feedback require
the learners to direct their eyes towards the visually presented material,
while in the case of the last two forms of feedback, the information can

be obtained entirely by listening.

Design and Procedures

Thirty-six eight member groups were involved in the study. The sub-
jects were the same as those in the previous study. Each group of eight
was seated in a straight line facing the experimenter who stood about
seven feet distant from the center of the row. Half of the subjects, the
odd-numbered ones across the row were designated as direct subjects, that
is, each one gave an oral response to one of the items. While one respond-
ed, the remaining three observed and attempted to learn the item. For
those subjects that responded, one-fourth of the items were learned by
verbal interaction and three-fourths by observation. Four Ss in the even
numbered positions made no overt response at any time while the task was
presented except on an initial practice trial. These Ss were referred to
as observer subjects or as vicarious Ss. They depended entirely on obser-
vation for learning, Due to the fact that direct responding required an

obligatory orientation to the task (the S could not escape looking, reading
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and responding), manifestations of attention could be recorded only when
a subject was involved as an observer; thus while one was directly in-
volved, any one of seven Ss could be observed for evidence of relevant
attention. Seated at the side of the room was an observing experimenter
who, according to a schedule designating which S was to be observed, made

the following objective recordings: (a) initial attention; credited as

positive if the observed S was looking at the card for the entire interval
beginning when E called the name of a direct subject until she had read
the German word ( a rapid glance away but returning again did not negate

the recording), (b) concluding attention; was recorded positive if the

S looked continuously from the time the direct S spoke his choice of re-
sponse until E put the card down (a total of about five seconds). The
objective assesment of attention was recorded on an observation schedule
which also include the information as to the correctness of the direct
S's response to each item each time it was presented.

At the conclusion of each days trials . the experimenter who had admin-
istered the task recorded her subjective estimation of which two of the
eight Ss in the group had attended best and which two had attended least.

Learning trials occurred on three days: Monday, Tuesday, and Wednes-
day. On each of these days, 20 items were introduced with four trials on
each. The four presentations of an item were programmed intermittently
throughout the total of 80 item presentations per day so that it could not
be anticipated which item would occur next in the series.

Test of Learning. On a separate Friday for each experimental repli-

cation, a four-choice recognition test was given to that week's subjects.

Included in the four choices were the right response, the wrong one which
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had appeared on the card during the trials, and two distractors selected
from a total pool of response words.

Sub jects, Subjects were children in the fourth, fifth, and sixth
grades. Each group replication involved only children from a single
grade.

Not all of the subjects included in the study reported in Chapter 3
were included in the present study. The reason for this is that the pro-
cedures for recording attention data had to be modified as experience in
the early part of the data-collection procedure demonstrated inadequacies
in them, The data available thus shows differences in the number of cases
involved from one learning conditions to another and from one attention-

measuring procedure to another,

Results

The extent to which attention measures agree is provided in Table
L,01. Wwhen the four learning conditions were combined, the correlation
was .50 (N=153). When one considers the fact that the two measures of
attention were produced by independent observers, the reliability of the
measures is surprisingly good.

Evidence is provided in Figure 4.01 to show that visual orientation
to the task relevant stimuli declined with the passing of time. It is
obvious that the decrease was greater within days than it was between.

Of particular interest is the fact that the gradient representing declin-
ing visual '"attention'' for Monday was not as steep, nor does it dip so

low as on Tuesday and Wednesday.




BISERIAL CORRELATIONS BETWEEN AN OBJECTIVE MEASURE OF

ATTENTION AND AN IMPRESSIONISTIC MEASURE OF ATTENT!ON

Table 4.01

Learning Condition N r p

I 38 . 7H <.01
"No, that's wrong"

Il '"That's right" 39 .39 <.01
"That's wrong"'

11l "That's right!! 30 45 <01
"o, that's wrong, means M

v L6 .38 <.01
‘No, that's wrong, means M
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The visual attention decrement occurring within a single day cannot
be directly shown with the present data to affect retention of the task.
This is due to the fact that the twenty items, constituting one day's
learning task, were repeated four times through the course of the trials.
A decrement in attention could not be reflected in a reduction of measured
learning since a presentation near the end, say at the 70th or at the 80th
trial was a word already encountered three times previously in the ac-
quisition series for that day.

Relationship of '"Attention'' to Learning. Individuals learning scores

separated according to feedback condition, were correlated with the ob-
jectively measured attention values. For this purpose the two objective
measures of attention were combined. The correlations are given in Table
L4L.02. Of interest to note is the fact that the objective measure of at-
tention was correlated positively with achievement only in the case of
the first two learning conditions which required that the subjects obtain
information via the visual channel if learning was to occur with maximum
effectiveness., The negative correlation in the case of Condition 3 is
not readily understood.

In Table 4.03 the same relationships shown in Table 4.02 are given
but with the subjects classified separately into those who responded part
of the time to the experimenter's questions and those subjects who did
not. These correlations lack sufficient stability for any pattern to be
evident,

A second, different type of attention measure had been cbtained which
depended upon the experimenter's general impression of who was attending

and who was not. Correlations were computed between the amount of learning
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Table 4,02

CORRELATIONS BETWEEN OBJECTIVELY MEASURED ATTENTION AND

LEARNING UNDER EACH OF FOUR KNOWLEDGE-OF-RESULTS CONDITIONS

Learning Condition N r t p

I 38 .28 1.75 .05
"!"No, that's wrong'!

Il 'That's right" 39 .21 1.31 .10
"That's wrong"

111 "That's right" 37 -.22 1.38 .10
'""No, that's wrong, ___means___."

v L6 -.03 0.20 --

""No, that's wrong, means M
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Table 4.03

CORRELATIONS BETWEEN OBJECTIVELY MEASURED ATTENTION AND
LEARNING UNDER EACH KNOWLEDGE-OF-RESULTS CONDITIONS,
SUBJECTS DIVIDED ACCORDING TO WHETHER SUBJECTS

WERE OR WERE NOT RESPONDING PART OF THE TIME

Subjects Resp~  Subjects Not
onding 1/4 the Responding at

time any time

I 67%% (N=20) .28 (N=18)
"o, that's wrong!!

Il “That's right" .09 (N=19) .37% (N=20)
"That's wrong'!

11l YThat's right" -.12 (N=19) -.29 (N=18)
"o, that's wrong, ___means___."

v .20 (N=24) -.08 (N=22)
‘No, that's wrong, ___means___."

* Significant at .05 level
%% Significant at .01 level
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and the experimenter's impressionistic judgement of which Ss are shown
in Table 4.0k,

These ratings were produced by E at the conclusion of each learning
session and without communication with the observing experimenter who
made the objective recordings of visual attention. Again, as with the
objective measures, the auditory feedback conditions which provided
larger amounts of information show no correlation of attention with amount
learned. Where so little auditory information was given that visual at-
tention was essential to learning, there did exist substantial correla-

tions (conditions 1 and 2).

Discussion

While the study presented in this chapter is peripheral to the main
sequence of studies, it is reported because it deals with a problem of
central importance to classroom management. Teachers want pupils to
"attend'', particularly during recitation sessions and the common criterion
of attention is whether the gaze of the pupil is directed towards the
teacher or towards the discussant or towards whatever is the central
source of information. The data reported indicate that this criterion
of attention may have some limited utility when the source of information
requires the intake of visual information. However, when the source of
information is auditory, or the transmission of visual information is re-
dundant or unnecessary, then this criterion of attention has no value,
The emphasis which has been placed on the position of the eyes in determ-
ining whether a child is or is not attending appears to be unrealistic.

Rather than being preoccupied with the direction of the eyes, the
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Table L .04

BISERIALS CORRELATIONS BETWEEN IMPRESSIONISTIC JUDGMENTS
OF ATTENTION AND LEARNING UNDER EACH OF FOUR

KNOWLEDGE-OF-RESULTS CONDITIONS

Learning Condition N r p

"o, that's wrong."

i1 "“"That's right" 60 Lo <.01
""No, that's wrong."

i1l “That's right" 60 .03
""No, that's wrong, __ means___"

v 68 .00

"o, that's wrong, means___ "




teacher should be concerned with three aspects of processes related to
attention. First, there is the matter of whether the pupil can, under
the given circumstance receive the message that is being transmitted to
him. Except for the case of the transmission of visual information, the
teacher can do little to determine whether the information is or is not
being received, but he can make sure that there are no obvious inter-

fering circumstances such as competing sources of information, noise,

and so forth. Second, the teacher should be concerned with whether the
level of arousal of the learner is sufficient to produce effective learn-
ing. The only objective criterion is whether the pupil is asleep or
awake, but conditions can be arranged in the classroom so that there is
sufficient activity to ensure an adequate level of arousal. Third, the
teacher must be concerned with the internal condition of the pupil and
whether it is such that he is utilizing and storing the information pro-
vided. This can only be determined by checking on the pupil and determ-

ining how well his information-using processes have been working.
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CHAPTER V

EFFECTIVENESS OF PUPILS AS REINFORCING AGENTS
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The Problem

Teachers in most elementary school classrooms have paired pupils
for various activities in their daily instructional experiences. This
study was an attempt to investigate this classroom procedure as a method
of instruction.

This was a study of verbal learning and reinforcement in a simu-
lated classroom situation with four different learning conditions
involving the interaction of pupils one with another and the interaction
of individual pupils with the task alone.

The four conditions of learning established for this study were
described as follows: Conditions I, Il and il all involved pairs of
pupils working together on the task. Condition IV involved the pupil
working with the task alone.

Condition | and Il occurred in the same set of pupil pairs. One
member of the pair (Condition |) assumed the teacher's role and retained
that role throughout the learning task. The other member of the pair
(Condition I1) assumed the pupil role also throughout the learning task.

Condition 11l also involved a treatment where pairs of pupils
worked together. One pupil assumed the pupil role and one pupil the
teacher role; these roles were reversed at the mid-point of each task.

Condition IV was an isolation type of treatment in which the
subjects did not interact verbally in pairs as in all other conditions.
In this condition the subject worked with the task as a self-instruction
device which the subject used and controlled by himself.

The interaction of pairs using the task and the interaction of

pupils with the task alone were completed without reinforcement procedure
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by the experimenter. Reinforcement came from the pupils within the

pairs and from the task.

General Statement of Purpose

The intent of the present study was to answer certain questions
regarding the effectiveness of learning under conditions of indivi-
dualized instruction in which pupils teach pupils and in which pupils
work alone.

The study was undertaken in a setting which simulated a conven-
tional classroom. The teacher-experimenter was not given a réle of
teaching, but served instead as an observer, recorder, and as a resource
person for questions about procedure., Pupils assumed the role of teacher
or pupil and worked directly with each other in a one-to-one relation-
ship. The classroom became a complex of pupil-pupil interaction.

In addition to the investigation of the methodology above, this
study was a follow-up of studies involving teacher-pupil interaction,
both direct and vicarious, described in previous chapters. The study
used the same task., Comparative data will be presented in a later
chapter.

This study attempted to answer the following:

1. Does reinforcement of correct responses to a given rote
memory task by a fellow pupil produce learning comparable to that pro-
duced by teacher reinforcement? {in what measurable amounts does this
learning occur? and how well is it retained over a brief period of

recall?

i el
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2. What learning takes place in pupils acting as the teacher-
reinforcer? Does the fact that they give the reinforcement rather than
receive it make a difference in learning this task?

3. |If the roles of a pupil-pair, those of pupil and teacher,
are reversed for one-half the task, will the resulting change in role
produce better rote learning?

4, wWhat relationships produces the most effective learning for
both members of the interacting pairs?

5. What learning results when the pupil reacts only to the rote
learning task without interacting with another person? (As in the
situation which takes place with a teaching machine.)

6. |Is the social interaction reinforcement mode more effective
than reinforcement provided directly by the task materials?

7. How much time is required to complete the learning task in
each condition? |s one mode of learning more efficient than the others?

8. Does age (grade level) affect this kind of learning? If so,

in what ways?

Procedures

The establishment of procedures used in selecting and identi-
fying subjects, a description of the task, procedures used by the experi-
menter in each learning condition, and methods of collecting data are
presented in this chapter.

Subjects. Subjects were fourth, fifth and-sixth graders in the
public schools of Salt Lake City. A total of 208 subjects was utilized

with data from 192 included in the final report of the study. The
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additional two groups of eight subjects were used to suppiement groups
where absenteeism did not allow one subject to complete all phases of
the learning experience.

Task difficulty did not allow experimentation at a much lower
grade level. It was experimentally important that the subject be naive
in the task he was to learn, but capable of learning the materials
involved.

A reading test score was used to equate data groups for each condi-
tion in the learning experience., A total division into twenty-four sets
of eight subjects each was made before the study began (see Table 5.01).
Groups were equated, as nearly as was possible, by drawing subjects
with scores from above and below the median reading score of that group
and placing them in equal numbers in each condition to be studied.
Pupils with German language background or previous German instruction

were not used in the study.

The Task to be Learned

The learning tasks consisted of sixty German stimulus words which
were to be correctly associated with one of two English responses. The
correct response appeared on one side of a card which had the siimulus
word plus the two possible responses on the opposite side. The task
is the same as that described in the introduction to this report but
it involved the following reinforcing conditions:

Condition | & Il. These conditions of learning involved the pairs

of subjects whose roles remained constant in the study. Condition I

was the pupil acting as the teacher who presented a card showing the
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TABLE 5.01

READING SCORE PLACEMENT VALUES UPON WHICH

PUPIL-SETS WERE ESTABLISHED
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stimulus word to the subject acting as the pupil (Condition 11). The
pupil selected one of the response words and the pupil-teacher stated,

"the right answer is .''* This statement was made in all

cases regardless cf the correct or incorrect responses of the subject.

Condition 11l. The subjects followed the same procedures here

as in Condition | & Il but reversed roles atfter the daily study was

one-half completed.

Condition IV. In this condition the subjects did not receive feed-

back from a ''teacher'' but they did receive feedback from the cards
having the stimulus word and responses on one side and the statement
""the right answer is " on the reverse side. These subjects worked
with the cards. They sub-vocally made a response to the stimulus word
and then reversed the card to read the reinforcing statement. A repre-
sentation of the four conditions is found in Figure 5.01.

The task was presented on three-by-five cards. The cards used
in Conditions I, Il and Ill were identical on both sides except that
on the teachers side the correct answer was marked with an asterisk
(Figure 5.02).

The cards used in Condition IV were identical to those in Condition
| and had the reinforcing statement on the opposite side (Figure 5.03).

Data was gathered with one testing device, a multiple choice test
previously described through which the material for each day was tested.
The test was administered on Friday to the groups completing the learn-
ing task that week. The same test was used to provide retention data
on a re-test of subjects. This re-test was given to all subjects on

the same day and gave a retention score with delays of nine, eight,
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Condition |

Teacher role throughout

Condition 2 Pupil role throughout

Condition 3 Teacher and pupil réles

reversed in the middle
of the task

Condition 4 Self instruction role

Task

Fig. 5.01 Four conditions of learning.
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ZAUN
FENCE

WATCH

ZAUN
FENCE *

WATCH

Fig. 5.02 Card used in conditions 1 and I1.

Pupil
s ide

Teachers
side




The right answer 13

Reinforcement
side

FENCE

Fig. 5.03 Card used in Condition IV

seven, five, four and three weeks for eight subjects in each of the
four conditions.
Only two responses were given so that immediate knowledge of

correct or incorrect response was constant for all subjects.

Design

A simulated classroom situation was the setting for all experi-
mentation. A teacher-experimenter was in the room as an observer and
final authority or resource person, but was not actively engaged in
teaching situations found in the four learning conditions. The teacher-
experimenter gave instructions on how the experiment would be conducted
and provided for all physical equipment necessary.

Sub jects were paired by reading score data and four pairs met and

worked together to learn the task. Subjects within the pairs were
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assigned a teacher OF pupil role which was maintained throughout the
experiment. Other pairs reversed the pupil and teacher roles after
one-half of each day's material was completed.

Eight other subjects met with the teacher-experimenter and worked
individually with the task on flashcards. The reinforcement statement
was printed on the back of each card.

Twenty items of the task were studied on each of three days,

Monday, Tuesday and Wednesday with testing being completed on Friday.

Teacher-Experimenter Procedures

The teacher-experimenter established the classroom procedures to
be used in each of the four conditions. Seating arrangements were
made to suit the conditions with subjects facing one another in Condi-
tion I, Il and Ill, and subjects seated separately in Condition iV,
General instructions to the subjects were standard for all condi-
tions. Special instructions were also given establishing the particular
conditi on,

Standard Instructions. The experimenter directed subjects to

their proper seats and then stated, !''You are here to learn some German
words and what they mean in English. You will work with these cards
which have the German word and two English words on them. The cards
are in the order you are to use them. You will go through the cards
twice. My helper (second experimenter) will work with me with these
four cards and we will show you just how you are to use the cards to
learn the meanings of these words. You will then go through four trial
cards to be sure you understand the instructions. It is important that

you watch me carefully as we do this, so that you can do it the same way.

R e ol

A
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Condition | and Il. The experimenter stated, ''You four children

on this side of the desks will be the teachers in this group. You four
on the other side are pupils. The ones serving as the teacher will
show the card to the pupils. Like this (Experimenter will demonstrate
by presenting the first card to his helper). The teacher will say the
German word. The pupil will also say the German word and the two
English words. The pupil will then choose one of the English words as
the answer and say it, (experimenters demonstrate) and then the teacher
will say the right answer is ____, and go to the next card. You will
go through this stack of cards twice. When you finish, raise your hand.
Are there any questions?'' (Questions were answered) ''You may now go
through the four trial cards on the table. We will watch you and help
you if you need help."

Condition lil. The experimenter gave the same instructions as in

Conditions i and Il but gave instructions that the teacher and the pupil
would change roles at the half-way mark before going through the stack
the second time.

Condition IV, In addition to the standard instructions, the experi-

menter demonstrated the method used in this condition. The experimenter
picked up a sample card prepared for this condition and explained to

the subject, '""You are to look at the card and in your mind choose one

of the answers. They you will tuin the card over like this and you

will read to yourseif, silently, the right answer is . You can
see that you have the right answer on every card. Check your choice

against this answer. Now you may go through these four trial cards."

A TR RS
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A try-out of the design using two subjects in each of the condi-
tions was completed to test the instructions and the design before the
data for the study were collected. No significant changes in procedure

were made after the try-out.

RESULTS

The data for this study was collected fromfour sources. The
first two sources were scores from immediate and delayed retention
tests of the task., The third source was a time record on each subject
indicating the time taken to complete each day's task and the fourth
source was the observed behavior of the subjects recorded by the experi-
menter in anecdotal and tabulated form. Results from these sources
are reported in the following sections of this chapter: (1) the imme-
diate Retention Test Data; (2) the Delayed Retention Test Data; (3) the

Time Record Data.

immediate Retention Test Data

Data was gathered on each of the 192 subjects involved in this
study with a test of the learning task. The test was given on Friday
to subjects who had worked with the learning tasks that week,

The means and standard deviations were computed for each of the
sets of subjects at each grade level in each condition and for each of
the three tasks. Tables 5.02 and 5.03 were constructed to show these
data. The means for Task A were higher than those of Task B and C.

The means for Condition |, teacher role only, were generally lower than
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TABLE 5.02

MEANS AND STANDARD DEVIATIONS
OF IMMEDIATE RETENTION TEST SCORES FOR GRADE

LEVELS, CONDITIONS, AND TASKS

Learning Task A Task B Task C
Condition Grade M SD M SD M SD
| 4 8.88  3.02 8.31 3.08 7.88 2.93
5 11.69 L .07 8.13 3.82 7.00 2.96
6 10.19 3.17 7.19 1.98 6.81 3.03
I L 12.31 3.16 8.63 2.67 9.88 2.87
5 12.94 2,82 9.94 2.49 8.94 2.75
6 12.25 2,88 9.13 2.62 9.31 2.67
I L 13.19 3.40 9.31 3.02 8.19 3.15
5 11.9%  3.56 8.56 2.69 7.88 3.35
6 9.88 3.33 8.13 2.50 7.94 2.77
v L 12,06 2.30 8.50 2.57 7 .L4h 1.97
5 12.75 3.91 8.19 2.27 7.81 3.26

6 14.75 77 9.63 2.29 6.94 2.84

PO




TABLE 5.03

MEANS AND STANDARD DEVIATIONS FOR CONDITIONS BY TASKS

Learning
Conditions

| (Teacher Role Only) 10.25

11 (Pupil Role Only) 12.50

111 (Teacher and Pupil) 11.67

IV (Self-Instruction) 13.19
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for all other conditions., Means for each grade level did not appear to
vary very much.

Means in Table 5.03 show that there are differences between condi-
tions and even greater differences across Tasks A, B and C in each
condition.

In order to examine these differences the analysis of variance
shown in Table 5.04 was computed with three main effects: conditions,

tasks (days), and grade levels.

Main Effects

The significant main effects of this study were Conditions (p<.01)
and Tasks (p<.001). Grade level differences were not significant.

In order to examine the components of the variance of the third
main effect Conditions, a comparison was made of each condition with
each one of the other three.

These conditions were previously defined but for convenience to

the reader, the following brief description was re-stated.

Condition | represented that treatment wherein-one subject in a
pair assumed the role of teacher and maintained that role throughout
the experiment.

Condition |l represented that treatment wherein one subject in a
pair assumed the role of pupil and maintained that role throughout
the experiment.

Condition IlIl represented that treatment wherein both subjects in
a pair were acting as teacher or pupil for one-half of the task

and reversed their roles at the half-way point.
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ANALYSIS OF VARIANCE FOR CONDITIONS, GRADE LEVELS, AND LEARNING

5.17

TABLE 5 .04

TASKS =-- IMMEDIATE RETENTION TEST DATA

Source of Variation Sum of Squares df M Square F p

Between Ss 3393 191 17.76
Grades 9 2 L.50 0.27
Conditions 279 3 93.00 5.58 .01}
Grades X Conditions .106 6 17 .67 1.06
Residual Between 2999 180 16 .67

Within Ss L138 384 10.78
Tasks (Days) 1682 2 841 .00 141.58  .001
Tasks X Grades 23 L 5.75 0.97
Tasks X Conditions 134 6 22.33 3.76 .001
Tasks X Grades X Conditions 162 12 13.50 2.27 .01
Residual Within 2137 360 5.94

Total 7531 575
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Condition IV represented that treatment wherein the subjects

used a self-teaching device to learn the task and were not paired

but worked alone.

This main effect produced by these conditions was also examined
statistically with an individual degrees of freedom test which compared
the immediate retention test scores for eaca condition. Table 5.05
gives information on these comparisons.

This additional analysis provided evidence that all other condi-
tions were superior to Condition ). The comparison of Condition Il
and 1V, the two variables with the highest mean scores with Condition III
and |, the two variables with the lowest mean scores, showed a superiority
in favor of Conditions !l and iV at the .001 level of confidence.

When tréated separately, learning in Condition Ill, teacher and
pupil role, was superior to that in Condition |, teacher role only, and
therefore Conditions |l and IV were also significantly superior to
Condition I, in that, the mean scores of these two conditions were even
higher than the mean scores of Condition I11I.

In comparing Conditions !l and IV, the two conditions with highest
scores, it was found that Condition Il, pupil role only, was signifi-
cantly superior to Condition IV at the .05 level of confidence.

Although mean score comparison favored Condition IV, self-instruction,
over Cond