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INTERMITTENT FEEDBACK SCHEDULES IN VIDEOTAPED PROGRAMMED INSTRUCTION*

INTRODUCTION

Principlies of programmed learning have been applied to many instructional
television (ITV) productions since the Gropper and Lumsdaine studies of the
1960's. Most production follow studies utilizing continuous feedback ratios,
such as those carried out by Gropper, Lumsdaine et.al. (1960-1361), Carpenter
and Greenhill (1963), Kress and Gropper (1964), Lublin (1965), McIntyre et. al.
(1966), Estraellas and Reagan (1967), Traum (1970), and James (1970). The
basic ratiorale behind these studies is that the effectiveness of a well produced
ITV lesson would be increased if the possibility of errorless performance were
increased. To this end, continuous feedback (showing the learner the corr:ct
answer contingent to a response) was utilized.

It is observed that investigation related to the utilization of diverse
information feedback schedules, or knowledge of results (KR), is a significant
area of ongoing research for those engaged in the study of possible reinforcers
for self-instructional systems. 1t is also noted that while researchers and
developers in the field of ITV have confined themselves to the use of continuous
feedback in their studies and products, practitioners would utilize continuous
or variants of intermittent information feedback. A review of the literature
on KR or feedback schedules within self-instruction will indicate that neither
position is warranted. Within programnm:d instruction, it is not clear at this
time whether, or under what conditions, continuous or iatermittent feedback is
useful.

While some investigators (Anderson et.al. 1972) found continuous, or 100
percent, feedback more effective than 25 percent feedback (ancwers given on a
fixed ratio :to every fourth frame - FR25), Ripple (1963) reports no significant
differences on criterion test scores between ''feedback" and "no fcedback"
groups. Moore and Smith (1964), Becker (1964), Jacobs and Kulkarni (1966)

alec found no differences between the two conditions.

*References included in the extended Bibliography.
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Holland (1965), after reviewing the KR literature, states that no
difference is found when low error rate programs are used, while high
error rate programs favor the feedback condition.

Krumboltz and Weisler (1965) advanced that, in a low error ra‘e
program, unanswered frames provide occasion fcr reinforcement. This,
however, {s contradicted by Lublin (1965) who found that subjects under
no coniirmation and variable ratio 50 percent (VR50) feedback did better
than subjects under FR50 and FR100.

Moss and Neidt (1969) approached the protlem within the frame of
information theory. They concluded that feedback is effective within
high uncertainty conditions.

The literature also yields examples of no feedback schedule effect.
Claser and Taber (1961) and Sharf (1962) usirg symbolic logic prozrams,
found, in separate experiments no differences oetween FR100, FR50, VRSO,
and VR25. Krumboltz and Weisman (1962), Driskill (1964), and Rosenstock
et.al, (1965) fround comparable results.,

More recently, Black and Pysh (19¢7) and Pysh et.al.(1969) came up
with no significant differences among post test, gain, or error scores,
for groups under five feedback conditions, utilizing high error rate
programs. These findings contradict Holland's position.

The studies reviewed, as well as the present study, were not directly

aimed at arguing whether or not answers are reinforcers. The question
addressed is: Does externally manipulated feedback, in any way, affect

performance on the criterion measure during and after program instruction?




Rurpose:

The purpose of rhe study was to determine the effect of intermi:te.
information feedbac schedules on content error rate, recall and retention
of videotaped progr :-med materials viewed under group-paced conditioms.

Operational Defini:ions

Linear programmed learning: a progra.ming technique presenting

one predominant path for the learner to follow. 1If employs overt responses
of the constructed type plus finely divided incremental steps to foster
errorless performance. The only programming technique whici: lends itself
easily to television,

Frame: Fach of the small stepe into which the subiect matter is
divided. 1In & linear program the learner must respond to each frame in
succession.

Constructed Task Frame: A frame in which the learner has to fill in
a blank to register an answer.

Information Frame: A frame givirg information, instructions, or
answers to the learner,

(DV) Error Rate: An average, expressed in percentage points, derived
from the ratio of wrong answers over the total number of zorrect ansvers
possible,

(1V) Prcgrammed Unit: Each of the discrete programmed sections
selected as concent for the videotapes used as stimuli in this study.

(1V) Intermittent Information Feedback Schedules: A ratio, either
fixed or variable, of question-frames to answer-frames shown to the
subject. The schedules used in this study were:

Fixed ratio 50 percent (¥R50) and Fixed ratio 30 percent (FR30).

Experimental conditions under which every other (FR50) or every

third (FR30' task frame is followed by an information frame showing

Y '




9. The interaction between Intermittent information feedback
sch2dules and programmed units, when measured on retention,
is significant,

METHODOLOGY :
subgect -

From a pool of 185 undergraduate rtudents enrolled in a general re-
quirement Health Education course, voluntee.s were asked by the instructor
to participate in this study, Sixty students, with no previous formal
instcuction in psychology, were admitted as subjects. No additional
credit we; offered for taking part in the project.

Subjects were randomly assigned to four grcups. From the 60 original

subjects only 32 completed the experiment.

Design:

A counterbalanced, 4 x 4 fixed factorial design was selected for the
study. This type of design is most appropriate when pre-tests are un-
desirzble and when limitations such as sampling through aveilability exists
(Campbell and Stanley. '370).

Figure 1 shows how In *his type of desizn groups are randomized over

the experimental conditionc,

Programoed Units Intermittent Informstion Feedback Schedule
FR50 VRS0 FR30 VR30
1 A B C D
I1 B A D c
11X c D A B
v D C B A

Figure 1  Counterbalanced Design. Latin Square Assignment of Groups to
Treatments.




Stimuli
The programmed materials used in the present study include the

following sections from B.I'. Skinner and J.G. Holland The Anal;sis of

Behavior (New York: McGraw-Hill, 1961):
I: Unit 6 - Res,onse Mechanisns
II: Unit 7 - Introduction to Operart Conditioning
ITI: Unit 8 - The Standard Experimental Situation

IV: Unit 9 - Positive and Negative Reiaforcement

The sequence had a total of 240 frames.

The selection of the oook was based on the fact that it was programmed
for and revised with a population similar to the one from which the sample
was drawn. é;rtions of the book, like the units selected, nad been used
in similar research (¥oore ard Smith, 1964; Lublin, 1965; Anderson, 1968).

The ratio schedules were celected based on the review of the literature
(C.F. Blaak and Pysh, 1967; Lublin, 1565; Krumboltz and Weisman, 1962).
Larger variable ratios may have blocked information a* such a level that
the feedback function of the schedule may have been defeated.

Table I indicates which of the task frames were to be followed by

inTormation frames showing the correct responge,

INSERT TABLE 1 ABOUT HERE

Tre task and information frames were transposed o1to 35mm color
slides, observing the adequate aspect ratio, slide critical area, size of
printed characters and amount of printed material per slide to ‘nsure
adequate readability of the matcerials when viewed on a television screen.
Four sets containing four proicunned unics cach were thus constructed.
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S TABLE 1

FEEDBACK SCHEDULES PER FRAME

FR50 VR50 FR30 VYR30

1
2 2
3
4 4 4
5 -
6 6 6
8
9 9 9
10
11
12 12 12
13 :
14 14
15 15
16 16
17
18 18 18
19 19
Ry 20
21 21
27 22
b 24 24
25
26
27
28
29
30 30 30

*
Feedback frames randomly selected.




In order to determine the average time required for a subject to

respond to each of the task frames in each of the units, a sub-sample
of ten volunteers was drawn from the same population. Subjects viewed
the sequences one at a time,

The slides were shown to the subjects so that an image equivalent
to that appearing on a 21 inch television receiver was projected orn the
screen. The subjects were seated 12 feet away from the screen; the
conditions thus obtained were equivalent to those to be encountered by
the subject seated at the st distant position from the cet during the
treatment phase.

Subjects within this test phase worxed under no time constraints.

INSERT TABLE II ABOUT HERE

Table II shows the average response time computed for each frame and
total for each unit. A record of the times per task frame per unit per
subject is shown in Appendix A. Following the selected design the slide

sets were regrouped for videotaping as shown in Figure 3.

Unit Number Treatment Group

A B C D
1 FR50 VR50 TR30 VR30
11 VR50 FR50 VR30 FR30
I11 FR30 VR30 FR50 VRS0
v VR30 FR30 VR50 FR50
Figure 3:

Sets of slides rearranged into Final Sequence for Stimulus Presentation
(all nomenclature indicate treatment to be exposed to.)




TABLE 1[I

AVERAGE TIME PER TASK FRAME PER UnIi

AND TOTAL TIME PER UNIT

(in seconds)

Task Frame

Unit Number

Number 1 11 11l
1 17 i4 15 22
2 19 s 70 22
3 13 ii 27 21
4 19 } 15 18
5 19 e 71 23
6 17 5 17 29
7 20 20 19 24
8 16 16 2 18
9 14 15 24 17
10 15 15 18 17
11 32 16 27 19
12 24 '8 17 20
13 23 18 22 18
14 22 18 17 ) &2
15 19 18 17 19
16 1 15 23 16
17 25 24 23 16
18 23 13 24 24
19 26 15 19 19
20 27 16 3Q 20
21 23 Y3 27 20
22 26 - 20 22
23 22 - 20 20 25
24 33 26 20 23
as 20 14 16 5
26 o 29 19 17 16
27 33 21 17 16
28 19 14 21 19
29 28 23 26 21
30 21 23
31 23
Task Frame Total 9'51" 8'44" 11'18" Q' zA"

NOTE: To determine total running time per unit per trerirem
add 1'40" for FR50 and VRS0, and 1'10" for FR30 and VR30.
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Four videotapes were produced, one .or each group. The zequences

followed the feedback pattern as set above.

Only "takes" were used in the production of the 3/4 inch video-
cassette. Approximately one second before each take, a tcne vas sounded
to alert the subjects to the change in frames. This was the only sound
in the tapes.

Response Records

All responses were registered in writing on booklets especially
printed for this purpose. Each answer booklet page represented an answer
frame. The pages were numbered to facilitate identification and correspondence
to the appropriate task framz within each unit,.

The post-test booklets showed the units' content with all formal
prompts removed. The delayed post-test booklets were similar -o the

immediate post-tests ones.

Information exhibits as required by the units were available, while
viewing the videotapes; however, none were provided during the testing
stage of the project,

Stimulus Presentation

Subiects received treatment under conditions that attempted to insure

optirum viewing. Two stations were set, 21 inch tlack and white monitors
were used. The distance from the monitors to the closest seat was about
gsix feet and 12 feet to the most distant seat. Seven subjects were

accomcdated in one station, eight in the cther,
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Once the subiects were seated, the investigator handed out the
answer booklets and exhibiis corresponding to unit I and read the
following instructions:

You have vclunteered to partizipate in a study which
will aid in determ.ning the validity of programmed learning
«in instructional television. You will be viewing four short
programs on basic concepts of operant and reflex conditioning.
Your performance here will, in no way, adversely affect your
grades in HE 150/250. The following will be required of you:
Through the television monitors here, you will be shown a
staterent with a word or words missing, like this one here
(SHOW SAMPLE FRAME). It will be your task to "fill in the
blanks" by writing the appropriate words in your answer book-
lets with the pencils provided. Each statement appearing
¢a the screen will be numbered; you should use the same page
number in your zns -ec booklet to write your answer dowm.

You will notice that the following simple rules have been
adopted:

1f there is one word missing, there will be one tlank;
if there are two or more words rissing, there will be two cr
more blanks; if a broken line appears, you can use as many
words as vou need to fill the blaak,

When a doublz T in - renthesis (IT) appears within the
blank space, use the techaical terms showT: on the exhibit.

For example: the technical term for reward is reinforcerent,
and tha* is what you should write down, reinforcement and
not reward. - .

A tone will sound approximately one second before the
statement on the screen changes., When the tone sounds, please
stop writing and tu.n the aunswer page. Be ready for the next
statement. Once the statement appears on the screen, read it
and write down what you think is the appropriate answer on
the corresponding page in your answer booklet (the one dis-
playing the sane number as che statement on the screen). Once
you have done so, turn the page and be ready fcr the next
statement. 3ome statements will be followed by the same
statement with the blanks correctly completes, like this
example (SHOW SAMPLE FRAME). You may check back on your
answers, but you may not change them. These information
statements will be shown for seven seconds; the tone will
sound t» indicate that a new statement is coming up and you
should get ready to answer it.

Adequ (e time has been provided for you to read the
statements and write down vour answers i) yvou know them. If
you cannot think of an adequaie aa.wer, please cross vut the
page and go to the ncxt one. FPlcasc write vour namic on the
front cover of the booklet and circle the letter of the group

LX)




to which you belorg. At the end of each program I will
collect the booklets and will give you further instructions.
---- Are there any questions!

17 there were no questions the tape was started and the units
-7ere shown one at a time. A e.; of each unit the subjects
returned their materials to the investigator. The recall test book-
lets were distributed after the investigator read the following
instructions to the subjects:

You will now rece.ve a booklet which is a replicate

of the program you just completed. Please go through it

8s rapidly as you can onk, filling in as marv blanks as

you can, If you do not remember an answer, (.O0SS out the

page and .0 on to the next statement. Do not look back on

your work, Fill in as meauy blanks as possible and work as

fast as you can. Are there any questions?

If there were no questions, the investigator asked the suh-
jects to begin working. The maximum time allowed for the retention
test was the time allotted for the viewing of the corresponding unit.
The same procedure was followed with all segments and with all groups.

The retention test total time was set at 45 minutes, which is
the approximate total time required for the continued viewing of a
sequence, This test was administzred by the subjects' regular in-
structor in the subjects' regular classroom seven days after the
treatment for each of the groups.

The booklets showed the group and name of the subject on the
front page. The four booklets iwere handed to the subjects as a
package after the instructor read the following instructions:

These are the post-tests of the programwed learning

study you are participating in. You arc Lo go throuzh these
booklets from number one to number four, filling in as wam

‘i3




blanks as possible as fast as you can. '{ you do not
remember an answer, cross the page with 2 line and go on
to the next statement.

Do not look back on your work. fihis is extremely
important. You have a total of 45 minutes to complcte all
four boorlets. I will be keeping time and I will advise
you when the time for each booklet is up. I will also let
you know when to stop working and turn your booklets in.
1f you finish with one booklet before my signal, go on to
the next one. If you finish with all booklets before my
final signal, please bring them to me. If there are nc
questions, you can start working.

The times set for each booklet were 11, 10, 13, and 11 minutes
respectively. The instructor reported that all subjects finished
working well within the time aliotted. The instructor was asked to
carefully monitor the subjects to avoid scarching back for confirma-

tion of answers in the booklets.

Analysis of the Data

The r<w score from each booklet was transformed into error
rates. The error rate per program per treatment per subject is pre-
sented in Appendix B, togethe: with a conversion table from error
rates to incorrect number of frames.

A fixed model two-way analysis of variance (Glass and Stanley,
1970) was utilized to calculate the F ratios needed to test the
experimental hypotheses. Significance was established at the 0.05
confidence level. The Scheffe method for multiple comparisons (Glass
and Stanley, 1970) was to be utilized to establish significant dif-

ferences between specific treatments.




PRESENTATION AND ANALYSIS OF RESULTS

Unit Error Rate

The data resulting from the viewing of the videotapes are presented
here. The summary for the analysis of variance is presented in Table III,

The F ratios tested hypotheses numbers one through three.

INSERT TABLE III ABOUT HERE

The data gathered during the viewing of the program does not support
the nypotheses advanced. All of the F ratios associated with unit error

rate failed tc reach significance.

Error rates registered while viewing the videotapeé were not affected

by the amount of feedback afforded to the subjects. The level of difficulty

of each unit did rot affect error rates significantly. The absence of
interaction indicates that the sche?ules and units acted on error rate
independently from each other.

The best predictors for the different levels of the indepei.lent
varisbles at this testing point are the representative means and standard

deviations as shown in Table 1V,

INSERT TABLE IV ABOUT HERE

As can be observed, the variable ratios produced lower mean:c and
standard deviations showing a decrease in error rate associated with the

decrement and randomization of information by schedules.

Recall

The data resulting from the test .aken by the subjects immediately

after viewing the videotapes are presented here. The summary for the

15




TABLE III1

UNIT ERROR RATE:

OF VARIANCE OF THE INTERMITTENT FEEDBACK SCHEDULES
PROGRAMMED UNIT EFFECTS ON UNIT ERROR RATE;
AND INTERACTION ANALYSIS

SUMMARY TABLE FOR THE TWO-DIMENSIONAL ANALYSIS

AND

Source of Variation SS df MS F
Intermittent Feedback
Scheduies 622.25 3 207.42 0.50
Programmed Units 2,054 25 3 684,75 1.65
Intermittent
Feedback X [ro8rammed o 545 g9 9 565.22 1.36
Units
Schedules
Within Cells 6,644.00 16 415.25
Total 14,407.50 31
Mean Squares for the Obtained Obtained Tabulated F
F Ratios F Ratio for p=0.05
MS Intermittent Feedback Schedules 207.42 _ - .
MS Within Cells - 415.25 0.50 3.24(df 3;16)
MS Programmed Units . 684.75 = 1.65 3.24(df 3;16)
MS Within Cells 415,25
MS Intermittent Programmed
Feedback Schedules Units 365,22 .
MS Within Cells a15.25 = .36 2.54(df 9;16)




TABLE 1V

UNIT ERROR RATE: OVERALL MEANS AND STANDARD DEVIATIONS

CALCULATED FOR EACH FEEDBACK SCHEDULE CONDITION
AND EACH PROGKAMMED UNIT

variable X SD
Fixed Ratio 50 39,13 24.95
Variable Ratio 50 27.50 19.35
Fixed Ratio 30 37.13 23.47
variable Ratio 30 33,75 20.24
Unit I 24,50 10,97
Unit II 28,63 22,44
Unit III 43,63 24,29
Unit IV 40,75 23.20

Cell n = 8; N = 32,




analysis of variance is presented in Table V. The F ratios tested for

hypotheses numbers four through six.

INSERT TABLE V ABOUT HERE

As shown in the above tablemne of the F ratios reached significance;
therefore, it can be stated that there are no significant differences be-
tween recall scores when grouped within the di“ferent feedback conditionms.
The recall error rates were not significantly affected by the emount of
feedback obtained during the different feedback conditions. The differences
between programmed units did not affect significantly the recall scores;
the independent variables did .ot interact with the criterion measure.

The best predictors for the different levels of the independent
variatles at this test point are the representative means and standard

deviations presented in Table VI.

INSERT TABLE VI ABOUT HERE

As can be noted, the pattern of depressed error rates associated
with decreased information is not followed. The variable ratios, however,
show the lowest dispersion measure. It can be observed that the recall
error rates are low- than the error rates obtained while viewing the

programmned seq.....es.

Retention
The results of the retention test, administered seven davs after the
recall test are presented here. tHypotheses numbers seven through nine

are tested by the F ratios presented in Table VII.




TABLE V

RECALL: SUMMARY TABLE FOR THE TWO-DIMENSIONAL ANALYSIS OF
VARIANCE OF THE INTEKIITTENT FEEDBACK SCHEDULES AND
PROGRAMMED UNIT EFFECTS ON UNIT ERROR RATE;

AND INTERACTION ANALYSIS

Source of Variation SS df MS F

Intermittent Feedback

Schedules 565,62 3 188,54 0.60
Programmed Units 1,346.12 3 448,71 1.43
Intermittent

Feedback X roframed 5 g 12 9 410.57 1.31

Units

Schedules
Within Cells 5,018.00 16 313,63
Total 10, 624,86 31
Mean Squares for the Obtained Obtained Tabulated F

F Ratios F Ratio for p=0.0.
MS Intermittent Feedback Schedules _ 565.62 _ .

MS Within Cells = S018.00 - 0-80  3.26(df 3;16)
MS Programmed Units - 1,366.12 _ ( .
NS Within Cells 5,018, 00 1.3 3.24(df 3;16)
MS Intermittent X Programmed
Feedback Schedules Units 3,695.12

MS Within Cells = S018.00 - ! 2.54(df 9;16)




TABLE VI

RECALL: OVERALL MEANS AND STANDARD DEVIATIONS CALCULATED

FOR EACH FEEDBACK SCHEDULE COXDITION
AND EACH PROGRAMMED UNIT

Variable X sD
Fixed Ratio 350 2¢.13 20.86
Variable Ratio 5¢ 15.75 15.58
Fixed Ratio 30 23.50 20.69
Variable Ratio 30 25.88 16.84
Unit 1 13.25 13.24
Unit II 21.25 19.13
Unit 111 30.88 19.84
Unit IV 25,88 19.75

Celln = 8; N = 32,
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INSERT TABLE VII ABOUT HERE

None of the calculated F ratios reached significance. Intermittent
feedback schedules and programmed units did not affect significantly the
error rates generated by the retention test. The best predictors for
the indepe: ‘ent variables are the representative means and standard deviations

shown in Table VIII.

INSERT TABLE VIII ABOUT HERE

As can be observed, the data presented in the above table do not
follow the pattern established for che recall test i. Table Vi. The
viriable ratio with the least information shows the highest error rate.
The VR50 treatment level appears to be the most stable: on thc overall,
schedule effects were not strong enough to stabilize their influence on
the dependent variable. The unit effects seem more stable. It should
also be noted that error rates at this test point are the lowest in the
study.

COMMENIS AND CONCLUSIONS

The two independent variables, intermittent information feedback
schedules are programmed units, had no significant effects on the dependent
variable under study. The effects were tested at three points in time:
while viewing a grcup-parea, videotaped presentation of four programmed
units under different fecdback conditicns; immediately after viewing each
programmed unit; and seven days after trcatment.

Nine hyootheses were tested concerning the predicted main and inter-

action effects of the variables under study. The first threc dealth with




RETENTION:

TABLE VII

SUMMARY TABLE FOR THE TWO-DIMENSIONAL ANALYSIS OF

VARIANCE OF THE INTERMITTENT FEEDBACK SCHEDULES AXND
PROGRAMMED UNIT EFFECTS ON UNIT ERROR RATE;

AND INTERACTION ANALYSIS

Source of Variation SS df M3 F
Inte.mittent Feedback
Schedules 1,000.59 3 333,53 1.33
Programmed Units 2,237.59 3 745,86 2,97
Intermittent Prograrmed
Feedback X Ugit‘ 3,551.53 9 394,61 1.57
Schedules nits
Within Cells 4,019,50 16 251,22
Total 10,809.21 31
Mean Squares for the Obtaired Obtained Tabulated F
F Ratios F Ratio for p=0,05
MS Intermittent Feedback Schedules 1,000.59
MS Within Cells %,019.50 .33 3.24(df 3;16)
MS Programmed Units . 2,237.50 p .
MS Within Cells 4,019.50 2.97  3.24(df 3;16)
MS Intermittent Programmed
Feedback Schedules Units _ 3.551.53 1.57 2.547df 9;16)

MS Within Cells

4,019.50




TABLE VII1I

RETENIION:  OVLRALL MEANS AND STANDARD DEVIATIONS CALCULATED
FOR EACH FEEDBACK SCHEDULE CONDITION
AND EACH PROGRAMMED UNIT

variable X SD
Fixed Ratio 50 24,50 22.78
Variable Ratio 50 12,13 8.30
Fixed Ratio 30 18,38 19.81
Variable Ratio 30 26,38 20.52
Unit I 6.88 ) 6.49
Unit II 19.88 19.44
mit III 26,63 21.33
Unii 1V 28,00 21.62

Cell n = 8; N = 32,




treatmert effects on the responses registered while viewing the video-

tapes. The hypotheses are:

1. The difference between intermittent information fecdback schedules

error rates are significant.

2., The differences between programmed units are significant.

3. The interaction between intermittent information fcedback schedules

and programmed units is significent.

The data gathered from the unit answer booklets did not sustain the
above hypotheses. The fixed ratios generated the highest error rates at
this point; the Jdifferences, as stated, were not significant.

it can be speculated that when the subjects had the information pre-
sented to them in a regular pattern, they waited for the program to supply
the answer without troubling themselves t¢ think through the frame. The
variable ratios may have created a sense of competition between subjects
and television set; apparently they were stimulated to outguess the randomly
appearing confirmation frames. The above is in line with Skinner's thoughts
on the effects of variable ratios on response behavior; it also confirms
Lublin's observations in her 1965 study mentioned earlier.

The apparent contradiction of the high error rate generated by the
VR30 schedule can be attributed to the auount of information carried by
the schedule. As observed, the VR30 schedule produced the highest error
rate in the retention test, VR50 the lowest,

The levels of difficulty of the programmed units were not significantly
different. The interaction component of the analysis also failed to reach
significance, indicating that the variabies were indced acting independeatly

from each other.




The data from the recall booklets failed to support the following
hypotheses:

4, The differences between the recall error rates produced by

the irtermittent information feedback schedules are significant.
5. The differences between the recall error rated rroduced by
the programmed units are significant.

6. The interaction between information feedback schedules and

programmed units, when measured on recall, is significant.

None of the comparisons reached significance; however, there are
some factors which are worth noting:

The FR30 schedule produced a lcwer error rate at this point than
the VR30 schedule. Although »>th schedules carried the same amount of
information, FR30 presented it in a systematic, predictable, fashion.
This may have been a contributing factor on the effect of tnis schedule
on the dependent variable. ihere is an apparent effect of amount of
information and randomization of this information on error rate.

The programmed unit effect remained relatively unchanged at this
point. Interaction effects were also not significant,

The recall error rates were lower than the rates recorded while
viewing the tapes. This effect may be attributed to the searching for
confirmation of responses in other frames, and to repeated practice.
Although all formal prompts were removed from the answer booklets, subjects
may have found intrinsic confirmation of answers going over the task frames
more than one time.

Hypotheses seven through nine covered the predicted effects of the

independent variables or the retention test:

7. The differences between the retention error rates produced by

the intermittent information feedback schedules are significant.

e
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8. The differences between the retention error rates produced

by the programmed un’ts are significant.

9. The interaction between the intermittent information feedback

schedules and programmed units, when measured on retention,
is significant.

The analysis of the data did not warrant the retention of the above
hypotheses. The feedback schedules effect was not significant; VRS0 and
FR30 maintained the same relative position as in the previous test.

From the schedules utilized in this study, VR50 generated the lowest
and most homogeneous sceres. The amount of information conveyed, and the

random pattern through which the information was offered, may have combined

t" generate the depressed error rates; the differences obtained were not
strong enough to make a statistical statement.

Because of the sample used, student expectations on the television
Frogram may have been a fector. HNone of the subjects complained from
boredom, or of the length of the different presentations. It 1s difficult
to speculate on the effects of such a variable within the realm of the
present study.

The lack of interaction between information feedback schedules and
the prograrmed units suggest that the feedback mode and the effects of

the content of the programmed materials could be studied independently

from each other. The lack of significant feedback effects on error rates

could not be attributed to program content in this case,

The limited scope of the present study begs for caution in formulating

implications or suggestions for further study. Kecping these in mind,

the following are advanced-




The present findings are in agreement witk findings in
the field of self-paced, non-mediated programmed learning.
Television, in the basic format used in this study, did not
seem to interfere witlh the variables under stuiy.

The addition of different variables to the basic ones
manipulated in this s _udy seem to be in ordzr. This will enable
the investigators and practitioners in the field of instructional
television to take full advantage of a programmed learning
format adapted to the television medium using experimentally-
tested variables.

Taking the above into consideration, the following are suggested.
The ocder in which these variables are presented does not denote ranking:

The use of extrinsic feedback plus tangible rewards.

The length of the program step.

The length of the program itself.

Contrasting "high" and "low" error rate programs.

The effects of different rates of information presentation

on the effects of feedback.

The reassessment of the influence of schedules with optimum

amounts of information and random patterns of confirmation

(such as VR50 and FR30 as used in this study) or error rate.
The present results suggest that the program content may operate as

a feedback mode in i.self. With confirmation from further research,

emphasis should be placed on the inclusion of clues guiding the learner

to critical parts of the program,

The use of extrinsic intermittent information feedback schedules does
not seem to depress error rate. Curtailment in the use of such schedules
|




in favor of expanded content or intrinsic feedback should be considered.

Discounting the differences between self-paced and group-paced,
mediated programmed learning, the present study supports the theory that
externally manipulated feedback will not influence error rate. Feedback
effects on the deperdent variable were weaker than those observed for
the programmed units. This agair, lends support to the thesis that error
rates are influenced primarily by the program content and structure than
by the amount of feedback received through schedules. In conclusion, it

can be stated, together with Pysh et.al. that:

In summarv, it would appear that the pivotal
assumption, that programmed instruction's
effectiveness derives from explicit provision
ci KR in the form of a confirmation frame
within which the learner compares his ante-
dating response, requires reappraisal. (p. 62)
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Response Mechanisms 1

Time per frame op 10 subjects
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20
24
22
24
20
18
29
15
15
21
30
26
29
. 28
20
17
30
20
30
30
29
34
20
41
31
34
32
20
31

Title,

7.

i

12
16
16
18
20
12
15
15

9
12
32
22
18
18
16
10
24
25
23
20
13
19
24
32
25
24
32
13
19

End, 7

8
18
17
18
19
16
17
16
12
14
30
25
19
18
18
11
21
21
27
25
23
19
21
31
33
26
33
19
30

4
]

13
17
16
17
17
17
18
17
13
15
35
23
25
16
16
13
26
23
24
27
2
28
20
33
31
24
35
18
27

ANnswers.

14
18
17
16
18
18
19
16
16
13
32
25
23
26
21
12
21
24
23
24
25
24
25
20
28
31
33
22
24
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22 21
20 20
22 23
23 22
21 24
19 18
18 19
17 15
14 15
13 15
31 30
26 22
24 28
27 24
19 18
16 17
23 24
23 25
26 23
29 26
23 18
23 25
22 23
29 31
29 28
31 29
32 31
21 18
27 20
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17
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15
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15
31

16
17
18
17
16
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14
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21
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13
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Introduction to Operant Conditioning 11
Time per frame on 10 subjects

1 11 15 14 13 15 16
2 15 14 16 17 13 14
3 11 10 12 11 13 11
4 14 10 11 14 13 11
5 18 20 20 19 17 18
6 15 10 16 11 13 12
7 23 16 22 21 20 17
8 18 11 13 16 15 18
9 9 15 14 15 16 19
10 15 14 16 13 16 15
11 15 14 14 16 15 15
12 21 16 23 21 17 19
13 18 15 19 17 14 18
14 15 18 15 16 17 19
15 19 17 17 15 19 17
16 13 17 15 16 17 13
17 23 24 25 23 25 26
18 13 10 12 13 15 12
19 13 16 16 15 13 14
20 18 19 13 14 19 18
21 33 19 21 26 25 24
22 19 16 19 18 19 16
23 18 19 20 18 20 21
24 30 21 25 24 27 29
25 15 13 14 13 15 14
26 21 18 19 21 18 16
27 24 18 19 23 25 19
28 14 13 12 15 16 13
29 16 29 17 18 23 26
30 20 20 21 20 21 21

Title, 7; I'nd. 7; Ansvers,
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The Standard Experimental Situation - III
Time per frame on 10 subjects
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Positive and Nepgative Reinforcement - IV
Time per frame on 10 subjects.
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ERROR RATE CONVERSION TABLE

Error Ra.c to Incorrect Frames

Error Rate Number of

Unit I Unit I1 Unit TIT Unit IV Incorrect Frames
3 3 3 3 1
7 7 6 7 2
10 10 10 10 3
14 13 13 14 4
17 17 16 17 5
21 20 19 21 6
24 23 23 24 7
28 27 26 28 8
31 30 29 31 9
35 33 32 35 10
38 37 35 38 11
41 40 39 41 12
45 43 42 45 13
48 47 45 48 14
52 50 48 52 15
55 53 52 55 16
59 56 55 59 17
62 60 58 62 18
66 63 61 64 19
69 67 65 64 20
72 70 68 72 21
76 73 71 76 22
79 77 74 7y 23
83 80 77 83 24
86 83 81 86 25
90 87 84 90 26
93 90 87 93 27
97 93 90 97 23
100 97 94 100 29
100 97 30
100 31
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