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'To investigatefthe effectiveness of.three variables
in machine mediated small-group inStrlictionv a three-year study is
being-conducted with 90 undergra.duate'and graduate.students divided
into groups of 15. _Forms of media 'presentation; levels of,learning
andforms of feedback are varied among the'-groUps, and their

' interactive as well as:independent.yalue studied. Among questions
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audio-based instruction? What are the effects of'the three forms of
mediaon the acquisition of facts, concepts and,skills? What form of -

feedbadk.iS.best-for an incorrect response? Conc1usions will be given
he end of the study, now in it;sebond'year. (SK)

. 4

4.



gir ,.,.
,:.6

%

AN EXPERIMENTAL-STUDY USING COLLEGE STUDENTS COMPARING ,-

i U.S DEPARTkENT OF HEALTH,
FORMS OF ,AUDIO AND VISUAL INSTRUCTION -WITH.FORMS EDUCATICN &WELFARE

NATIONAL INSTITUTE OF;k
EDCATI "-I.

.

' THIS DOCUMENT
U

HAS
ON

BEEN REPROOF FEEDBACK IN GROUP PACED PROGRAMMED INSTRUCTIONAL
,

- : 4 : OUCED EXACTLY AS RECEIVED FROM

sa 6. SEQUENCES, et"

Cher( el,.,,,i4e) soA.
:).:. .,

,

'PURPOSE AND OBJECTIVES

. . ,

,
a '' % b h

,
variables in machine medi4ted *smallgroup.;,instruction. The followingvari-

,

-

The purpose of-this stuay,is to investigate the'effectiyeness of three

HE PERSON OR ORGANIZATION ORIGIN .
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`/

1

ableslare being studied: .

(4) forMs. media 'presentation

. -
, ,

(b) levels-of learning.
-..--;:

.

,.

9

(c) forms of feedback- /
. ... ,-.. ' ° ,

- .

,,

The. three yariables are being looked .at in terms. of their
. , \

l' as independent-values.
.

.
.

. - -...

The fotlot ng questions are being considered in working toward the final

.conclusion: -,- : ' .-
1 ...

.. .

q =
. .

interactive as well

-

..11.--Which supportive .visuai media

NEED

works best with audiO based instruction:

.

printed materials, slides, or t.tlevision?.-

2. What are the effects of the three forms of media on the acquisition

of facts,, concept's; and skills?

3. What form of feedback is best for an .incorrect response,- indicating

incorrectness with no additidnal information, revealing the correct

1 7
respOnse, or revealing the correct response with additional pertinent

information?

In many classrooms of, higher education, much of the instructor's time is

a -

spent4lecturing over material which ;is, concerned merely with familiarizing

.students with vocabulary definitions and teaching simple concepts. Sometimes

/ 2
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_.
the-instructor's time. is spent demonstrating simple Skills which the, students:

, .
..,

e _

'/ ''.,- .
.,

-.

are to.learn..:Tneinstructor in such cases is reduced to perfonniag Machine-

0..' .
.' . . ,

, .

. ..

like functions and devoting classroom time to things which could well have
..

..,

. .1
. .

been learned outside the clasiroom. As well, as this, students - do not often

..

.
. -

'.studY ,effectively on their, own time. Their studies consist of the use of

textbooks and class notes which subsequentlydemand the_study of material fter

...
.

\

,

each ficture rather than study before each lecture. Because, of this arranger

ment, the main objective of study is not so inych to be preparecl foi the

., upcoming class as it is a last ditch effort in preparing for anlexam. Dis-

0

cussions are diff icult to conduct under such circumstances. Group activities

,are next -to impos sible to implement, so the instructor must usually carry
. .

-L
the load himself. This engenders spoonfei4ng and lectures which can easily

ifiiSipate into. boredom,

'Study .habits and study-skills vary. considerably and-can be considered

a great extent an individual pFoceSs. ° Modes 'of learning, memorizing.

patterns, speed of comprehension, repetition, communication differences and

. '

many other factors require much careful. attention to information processing

for methods-of.study. 'Many times sta4.1 group activities and instruction can

be used to advantage for econulie and functional reasons,,, .

'REVIEW

Ii many disciplines andsubsequently'in,most instructional prbcesses ;

.
-,

.a portion of the content is, evotO to learning vocabulary, relatio nships,

.,, .', P. ' *

and skills.- In most cases, this can be accomplished by°individuaiited study

..
. t

.

or by stall groups instruction. Smill gic p, instruction is often considered

an e'fficient method for...leaching:
. .

. ,

C



Itesearch studies indicate that programmed instruction ,used with instrug----N,
.

. .44

1 -ti na materials may be applied- to small groupsri.th as'much ingiructional
.

4
. -

glue as when applied to individuals. Wherrnewer Meals are comliined into a.
,

.
. . -, .

.

system for grbUp-paced instruction, these media ,,(such as, television; films;
-

and tLpes) ,facilltate a more efficient presentation. In the last twenty -five
,,

...
.

'years, several studies were made which focused on various aspects of groUp-

pacedprograMmea instruction.,
S i

-*Carpenter (1950) reported the use of the ClasSroom Commudicator, a -

,

t ----

.

.
,

,

- : .-

\,.t . .

-specially ;Area classroom, 411 Which each seat was equippgd with partially
- . .

concealed response buttons. Multiple Choice'questions concerning projected
.

-film.content were answered by/each studene,using these response butter's.

Responses were recorded on the instructor's- panel. Responses were reln=

forced by showing the .correcg answer, on the screen following each question. \
.

% \ 1 . t
' ' . :

,No studies were made to compare this particular- form
q

bf group-paced instruction

i'.
. . .

.
.

. .

with othgr_forms of group-pacing or with ielf-paced instruction, because the
7 1 : ,,. ..'

r o
4

Clasroom Oommunicatorrwas not. designed for-that particular research function

, .
but.to "rate films_instead. /

_0 ....

If group-paced materials.preftoheconsidered an effective instructional
0 . , i ...- -

.

/ . .person/
aid, it must be ascettained if a. person can be instructed as well at various

. , ,
/ 4 .

. .
. '7

pre-determined rates of pacing as he can at his own set rate.
t I.

- Test results from studies conducted by Carpenter and Greenhill/(1963)

supported the hYPotheSis that students havg a.relatively wide - tolerance to

various pre-determined rates of instructionalpacing only for some fur= of
. .

learning. In a.serieeof six, experiments with college students. studying two
. ,

.

4 t

%

different programmed courses in algebra and English grammar, .darpenter aria

i

G eenhil examined the pogsibility of programming entire courses n these

-
t o subjects, and t ey made a comparison of different methods and riedia

, -" .



.,

heteSt scores of the groups using group-paced instruction did not
_ .

. - 7

vary significantly"from the scores attained from the self-paced groups. It
. ,

,

.
, , .....1

... -1 ;,.

.

was concluded that grdup-pace4 instruction, under certain circumstances, CoUld

,
_,, 4'..: .' .

, f.i'.

instruct as Well'as self-pa,ced4ihstruction and should receive further research r
.

.

. . .

"'S.,.

attention. The experimenters suggested,-"Test:the.generality of finding's

Ishy..extending the research to other levels of formal instruction, to thl'elemen-

. ..- . ..
.

-,.

tary level at.oneextrede, adult, acid profession* training at the Other."-

Carrienter added, "Ii6s4.learning is. pernonal and d viduar, whether the itudene -1
.

,

6
4

5 , . - '
'

A.,

o

large
'

..studiesin isolation or in classes e or small, dispersed or assembled.
-,

Another grip of studies,tested vatious conditions in, which progiamied

° instruction was used only in-a group setting. One such: variation was- the

use,of multi- sensory stimuli.

.
When an audiovisual approach was- compared With an audio stimulus alone

in a study-of sixth-graders, Westley and narrow (1959)' reported no statis-

`
tically-significant differences. However, Hartman (1961),.in a study of-

multii

; .

- channel learning, codcluded that audiovisual verembre eifective ..

.
.. .. - / .

than verbal stimuli used alone. He .observed, though, that-it'was'difficult
,. .

5o assess learning in such-situations. His multi - sensory approach -used an

audio /stimulus; with printed-material.
. .

. ----
_.

.
.

.

.. ,

The Carpenter study (1950), used more than one sensory stimulus .in its_

4.
.

.

,.
.

4

.prOgrammed_insttuction. Two seimuli,audio and visual, were, used together
A

N
id the, multi =sehsory approach. It appeared 'to facilitate the use of programmed

instruction in ,agroup setting.

Multi - sensory learning in any instructional design, .programmed or
A

otherwiset was 'questioned by Travers (1964). Hebelieved that, many of the

earlier experiments on the relative value of transmitting redundant information

throdgh -two 'sensory channels. had _been7unsatitfactory.____Travers aldng with
I

. 4r
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A ,

others kat Oe University of Utah, conducted a.series,of experiMents with

: , .. - -. .',4-

. .

-multi=sensory comparisons using seventy-twacallege stddents., They concluded,

'-"-...there-were.no real differences in the relative efficiencies of these modes
g

(audio, Visual, audiovisual) of presentation except when the stimulus.material
; .

is of.highly ambiguous or non-organized nature(' en
-.

some other factor such
. .

.
. . .

.

,
,

,
.

as age, -a reading'abliiii, o eratir"is
.

, ',

The above Cited studies indicate that gr up paced-instructiod'utililing

,

aspects of ptOgrammecli.learning,can be a significant farM of instructign. .

, .

Also, 011a-sensory instruction with the newt medik!uch. as television-can

be usedisucces4ully Under particulai.circ tandes.
. ..., ,

IL
.

re_ sseSome form offeedback is generally consided essential for retention
_,-- - - .

'of learning. When students are given the opportunity to respond to questions

F' , :-
,

.

,related to the material during or -after a lessan, retention.is imptoved.,.

1
,

.

, Furthermore, when lessons are designed with frequent qUestions interspersed
0 , .

- - - b-

-

. .

throughout the material, re-adjustment of,tbe student's behavior can-be made'
, ..-

.r.";

immediately. To be more specific one could use teley;sion and slide/tape,

presentations to supply instruction along vith:a responder system providing

immediate feedback.

Fulton (1369)at Southetn Illinois University, Carbandale,,used-the -:--

4- A
4

6 , ,

student-responder,system to test the effeCts of immediate and delayed infor-- '-,t ' , , .,

mation feedbadk on retention. After'adminiateting five multiple choice tests

.,

with-a tdo week delay, criterion changes in scores were examined. It was

/.
7

found that immediate feedback was superior to delayed feedback in periods

frogs thirty.td fifty=eight daysin duration.
,

Working from the preMise.
.....=

that-immediateleedback-is considered beneficial to 'retention the:next

step-is to consider what kinds of. feedback are more effective.

t
.... .......... . ...

S.'

4.
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'Sturges (19c69).Used two treatments: `0.) exposing the correct reaponse
...

)
.,...

and (2) exposingthe oorrect responie a ion.g w ith the
\
i n corre t alternatives.

.
':,,

Both treatments used immediate-and-_delaYOfeedback. Stiperidi retention was

'found when immediate feedback.was used with the second treatment.( An exten-
.,

,

sia-h.of such investigations appears necessary,' This could be done.by

, . . t

exploring kinds of immediate feedback and their relative value in retention

of information:, ,

.. .

. ,,,,

In the present investigation, the use of television Or slides as thetelevision
,

'mode. of instruction coupled with the ,student responder sy4em is proposed.,,;,,-; }
, tr.

.,, ., . ;,:.t

-
.

as,an aid in the,control of instructional conditions.- The combiningof these

1 . .:

.,

two fnstructionaldevices will-be designated as a sYstemfvapOroich, since
..--,

.
,.,,ki7

the.two components are synchronized to accomplish a task facilitating both
. \, '4-'

, a

tfie sending o informationand transmission of feedback. -.:

, ------

4
A systems approach to struction can facilitate the manipulation of' I

.
, ! .- i

specific variables in. learning. Effectiveness of feedback can efficiently
,

investigated
.

, . , --

investigated because of the,very natureof the stullentresponder systeurand of
!' .

,
.

. ,

the controlled -instructional presentation with the media. It is proposed
. _

that if 'feedback ihformation Is added to the instructional sequence at any

of the lower levels of learning, then achievement in group-pacing could be

'better facilitated.
A' -..

ACTHOD

A. Sample

The sample consists of undergraduate studenti enrolled in/the basic

audio-visuil course of the InsactiOnal Technology Departmeryt at Southern

Illinois University at tdWardsville. Approximately ninety/atudents'are Used

each quarter. The subjects are divided into small groups of fifteen and,are

_rtquired to remain-in the same group_throughout their. quarter!smenrollment_in_

. .

tjhe.class.

AsT

-t
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,I. A responder systemrwhich also incorporates an audio automatelL
-

,

. , .

instructional system is being used along with te evision and pro-t
..

. ,..
,

/
.

. _

jection equipment-Jhe,responder system has, six een stations
: ..

c .,
..

installed in cartels. .

2. ,A learning' laboratory equipped with a sixte6 booth Study

carrel system.. Each 09th:contains four push
-..

d, \

uttons, a\red and

green light, and headphone .connections. booth is connected

eL

by cablei to a conirorcenter.which is; constricted Wauth a way
f:

as to automatidally,operte e'ach toot separ.tely fae question response

.

,

items. The center operates #TM a.tape,de9k The contra,center,,

f' ,

,
. ,

also has a d splay panel for instructor observation. The laboratory
.

..-

: / o N i'
alsois equipped

I

pped with TV monitoks, a viewin screen, videoitape deck,-

1

and:Oarouselpiojectors.
.,

3. A production studio has also bee set p which containsa two

[
camera video .system with. a'small contrO room to produde the

,
materials for the projec . A simple_darkroom--ha-STbeen outfitted for

black and white photOgraphy tb -be basically used fOr the, TV photo

graphics.

C., Procedure

Thiss_project is basically divided into' two levels. The first level is
-

_

.6.,,

,

1.1

the production if material. The second level contains three phases, all deal

' '
1

( .

with,instrUction:
.._

- e

Level-a. The. instructional materials are being produced
.

locally. T

being done so that the'programmed sequences will be compatible w

specific instructional;syStem being, used. FurthermOre, the pr

of materials is designed in three forms: videiTtalie,Slide



A

-booklets and tape. In all threecases the audio content' is held:

,

constant.. Lessons are first scripted-, , tried out, .edited, .and then

4
..., .

...,

video taped. After pilot testing of the,video.tape.and revision, -a

final tape- is Pboduced.. Slides are then shot 01 die same lesson in .

, ,

ti .

,

color and synchronised with the sound. IFinally, 'an expanded,form, of the

'script- is duplicated' to be used wittt audio,
;\

Production is handled.in*a'apecislly set up television facility.

'Television giaPhies are alsospecially produced in our on darkroom..

Production equiPhient,has been purchased for this project,
\-

,1
0-

I . ,.

. Level In the second' level, of the .project, Where data collection

will take place, liginstructional materials will be implemented. }There
V

, .

are three phases of .study in,this implementation.

,,Phada 1.
.

..
. .. ,

. . -

Approximately ninety undergraduate end graduate students.t.7ho have

enrolled in the Instructional Technology (1.T.) 417 course are being -

s

the
/ I

, , r '1

.
used for the study. Each of groups are being asaig ed to one of

the .following treatments:

.

Rote learning using audio-base/d presentation

Rote learning, using visual-based presentatio4s

Rote. learning using audio-visual presentations
r

Seq ential fact attainment using audiobased presentations'

Seq ential fact attainment using visual-based\ presentations

-Sect ential fatt attainment using audio-visualS presentations

.
.

.

. .

Repe itive conceptual rearning, using audio-based .presentations

. Repet tive conceptual ,iearning using visual-based preientations
\

.

Repetitive conceptual learning using audio-Visual presentations
,- ., Y ,,, .. ,...

v
.

, \
\ A .dne-way analyses of variance Will be run with fhe_criterion ..-

i!, '

\\
.. ,

.

.
,

. variable being a residualized gain score-"for the amount learned in each

of the three learning 'modalities. The independent variable is the type,

.,
-4-0' \

, 5 .
,

of presentat w.--This-.Phase:will ba;replicated during a=- second quarter:
4

, i

.-

9
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1
.

/Phase

ti

Phase.2 will.utilizethe best presen

Irate on forms of supportive media:(prini

tlevision Again, students are being

following groups:

Rote learning Ming presentation with

Rote learning-us4nepresentatiOri with

tote learning using presentation,ii

Sequential fact att nment using prese
SeqUentiat fact atta ent psing prese

FSequential fact attai ent.using prese

Repetitive conceptual 1 arning us

Repetitive conceptual 1 arning.ui
.Repet4tive conceptual' learning us

*. kone,vay analyses of varian e

.heipg residualized gain sc re

three learning modalities..

supportive media. Phase 2 is b

Phase 3.

ation from Phase 1 and concen-
.

daterials,materials, ,slides., or
.

andOMly..,assigned to one .of the

0

A

inted material(pm)
ide materials (sm)
levision "(ty) -

,

ation with printed material (0)
tation with slide materials (sr)
tation with televisidn (v)

0

esent,tion with printed material (pra 1

OinOticin with slide materials (sm)
ion (tv)

ion variable

resentation'with tel
.

w 11 be run with the crit

e inde

e amountlearned in each of.the

endent variable is the type o'f visual /.

eplicated,during the. following quarter/.

Phase 3 deals with three forms of informational feedback (using con-
,

firmation,lights only, revealing the correct answer,, or revealing the

.correct ans4rer with additional information). Presdntation and Supportive

materials mill he determinedly Phase 2. " .

A.one-way analysei of variance_willbe-run with"the criterion-variable -

being a residualized-gain score for the 'amount learned in each-of the
N

three learning modalities/ The independent,::Varlable
(

is feed-baCk forms.

\ .
S . .

Phase 3 is:being replicated during the following.'1quartei.

\t

9

DISCUSSION
. \ '\'

This project is completing its second year and, acco.ding to its timetable;
1 t \

. e

it is behind. Due td overcrowded conditions on caMpus,-
. .

. .. . .

the learning laboratory



'or '

1.9.

,cannot 4e set up for long periois Of ,Datacollection of tr'eatments

' has therefore been'fio,red

..,

In the meantfte, we are'concetltrating more
. .

' t
i

,
.

heavily on produc-r-ie 'materials. Presentationi include instruction ..an the ..

operations of basic audiovisual equipment. Two additional areas are being:.

. - I
C..

producedln concepts pertaining to ristening skills, and reaming spade. We
.

hai.re learned,to produCe all

two camera video studio and

of this. on a low budget.

s simple black and white

We have establisheda

film :Production area.

Our pro ect, includes one,ha4-time research assistant and one 'student aide.
t ' , ' i

VolUnteersfrequently are used in nal prodUctioni.::
i ,

. ,

TWo pilot test aessioni were c nducteein the-Spr.ing of 1974. Sixteen%

.. ,..

studentgparticipatedlin each of th seasionp \ifq.ch dealt with the operation

of audiovisual equipment. Students

1

t

ti've percent of the m : Aside from
p -

was assessed in oth r related areas"
. ,

esponded correctly an average of eighty-
.

.

,

he student performance, information
._,...-

.

, .
.

. ..-? .
.

ing the pilot. Stoden s has suggestions

,, ..
is laying questions on tie screen. The

.

'
in the areas of queseiOn format and

`A

stu4nts,also preferrekolor slides to
4

\\biack,;and-white, video ape.

.. .

44 There-is a monthly newsleiter sent out for the project q titled Experimental.
.

. s

P
\ ... T

Learning Concept Pro'ect. 'The' newsletter , erforms tlikee fun4tions:

4
.

. . ,

1. describing the progress, of project..t.ec .

\
,

, .

. .

.

2. describing the new role of humanist
\ in learning using, the newer'medi

.
.

. \..
.-

1. 'gaining futher,campus support,for t
,

e project. ,

... -

SUIOSARI

(This is a three year university funded. re

its second year. It is not sponsored by the Ins

arch project, It is now in
,

ructions/ Technology Department

. but the,general'Research Department of.the Univer ity. Although all the

-material-produced to date pertains to education 1
,

TechnolOgy, we are :seeking outside funding in orde

%

rsO

'
thearea of Instructional

to expand ,and extend the

. -
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