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advance in the de ign of electronic r cording, tran mi ion 
and di play in trumen have provided th ducator with powerful tool 
for r d igning human l arning environm n Thi incr a ed abilit to 
extend (and simulate) the functions of th y tern and 

nsory y tern through 1 ctronic instrum ntation call a continu-
ous r examination of learning principle and of ducational de ign in 
which learning occur . 

Und rlying many training and educational d ign i the a umption 
that learning i primarily a process of learner r pon e. This a ump­
tion fo uses att ntion on teaching, on reacti e proce in the learner 
and encourage th u of ext rnal guidanc and motivational practice . 
Educational de ign for the reacting learn r tr reward, reinforcem nt, 
verbal p rsuasion, thr at and puni hment. 

L arning environmen which ar design d for th acting or tran acting 
1 arner are 1 frequently encountered. Such d ign ncourage choic , 
problem elution, and r 1 vancy. In general , they mpha ize the elf­
regulating characteri tic of a learner. Argum n in upport of prin­
cipl of learning and ducational de ign which incorporate inherent 
motivational and n rgizing prop rties of the l arner are emerging from 
p rceptual and tran actional p ychology, from xp rim ntal tudie of 
xploration and curio ity, and from communication and cyb rnetic 

theory. 

Pere ptual th ori ts1,2,3,4,5 giv central importanc to the elf-govern­
ing characteristic of the individual. Gordon Allport6,7 terms mental 

1 ombs, A. , and D. Snygg. I ndividual B ehavior ( ew York: Harper and Br ., 
1959) . 
2Combs, A. (Ed.) Perceiving, B ehaving, B ecO?ning : A New F ocus f or Education. 
1 62 ASCD Yearbook (Washington, D.C.: Association !or Supervision and Cur­
riculum Development, 1962). 
3Rogers, C. Client-centered Therap'IJ: Its Current Practice, I mpl ications, and 
Theory (Boston: Houghton Mifflin, 1951). 
4Rog rs, C. On BecO?ning A P erson (Cambridge, Mass.: Th Riverside Press, 
1961). 
6Allport, F. Theories of Perception and the Concept of Structure ( w York: 
Wiley, 1955). 
6A11port, G. Pattern and Growth in Perscrnality ( ew York: H olt, Rinehart and 
Winston, 1961). 
7 All port, G. "Psychological Mod ls for Guidance," in M her, R., R. Carle and 

. Kehas. Guidance: A n Examination ( ew York : H arcourt, Brace and World, 
1965), pp. 13-23. 
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et 'th key to the edifice of p ychology" and tre th acti e rather 
than reactive natur of human b havior. Berne,, and Kilpatrick9 call 
attention to tran actional rather than r active prop rtie of an indiv­
idual. 

R pr ntativ tudies of xploration,10 manipulation,11 and activity12 

indicat intrin ic moti ational propertie of animal . In light of r arch 
into xploratory and b havior, White13 ha formulated an in-
nat 'competency" motiv . yst m are cone ptualized a inh r-
ntly a tive, xploring, curiou , and eeking mastery over t h ir own 

behavior a w 11 a ov r components of t h environment. 

yb rn tic yi ld further vid nee for iewing the learner a elf­
regulating.14 The term cyb rn ti i d rived from the Gr k word, 
kybern te , meaning " teer man," or "gov rnor." Th formal analogy 
comparing self-r gulating prop rti of living and non-living 
wa introduc d by Wi n r .15 ybern ti i d fined a the 
ontrol and communication in living and non-living y t ms. 

purpo iv y t m are known a ervo-mechani m.16 The d vice , 
utilizing feedba k control operation , function to regulate temp ratur , 
guid mi sil and plan , ontrol traffic flow, etc. The f dback ontrol 
op ration can g nerate movement toward a goal (motivation ), d tect 
error in movem nt, and u e the error for lf-con ction (learn). If 
the analogy of common properti b tw n living and non-Ii ing y tern 
i ac pt d, th n r definition of the 1 arn r and learning environment 
using ybern ti principl i po ible. The r t of thi paper con id rs 
om of the principl involv d in uch a de ign and pr an exampl 

of a cyb rnetic ducational de ign . 

yb rn tic t heory, it i primary goal 
to gain ma tery over hi own b havior a well a ov r 
nvironm nt. En rgizing i intrin ic and the ability to 

Berne, E. Transactional Analys-i.s in Psychotherap'IJ 
Inc., 1961 ). 

w York: Grove Pr ss 

9Kilpatr ick, F. (Ed.), Expwration i n Tran act ional P ycho"Logy (N w York: 
New York Univ rsity Press, 1961 ) . 

10 iss n , "A study of xploratory behavior in the white rat by m ans of the 
obstruction m thod," Journal of Genetic Psychology, 37, (1930), pp. 361-376. 

llHarlow, H., and G. McCl am, " bject manipulation learned by monk ys on 
the bas is of manipulation motiv s," J aurnal of Comp. Physiological P ychology, 
47 (1954), pp. 73-76. 

12Brant, D. and Kavanau, J ., "'Unrewarded' xploration and l arning of c mpl x 
mazes by wild and domes tic mice," Nature, 204 (1964) , pp. 267-269. 

13White, R., "Mot ivation reconsider d: The cone pt of competence," Psychological 
Review, 66 (1959), pp. 297-333. 

14Smith, K. , and M . Smith. Cy/Jern tic Principles of Learn'ing and Educational 
Design ( w York: Holt, Rinehart and Winston, 1966). 

15Wi ner, . Cyb rnetics (Camb1idge, Mass.: Technology Pr ss, M.I.T., 194 ). 

16R osenblueth, A., Wiener , ., and Bigelow, J . "Behavior, purp e and teleology," 
Phi.lo ophy of Science, 10 (1943 ), pp. 1 -24. 
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detect differences (learn) is a functional characteristic of the living 
y tern. To be alive is to be motivated. The commonly held views that 

most learners "need motivating" or "lack incentive" are the result of 
incorrect conceptualizing about the nature of the learner and learning. 

From the cybernetic view, the concept of motivation is not particularly 
helpful. The learner i seen as more interested in doing things in his 
own way (that i , as he can control them) than he is in gaining an 
extrinsic reward offered for some other re ponse.17. A primary design 
goal is to establi h an educational environment which will enable the 
learner to establish his own patterns of control over tasks, skills and 
knowledge. Further, the cybernetic theorist i concerned with the social 
utility (relevance) of learning. If that which is being learned has no 
social utility to the learner, then he directs activities to other targ ts 
- asocial behavior, interper onal conflict, discouragement, boredom, etc. 

In summary, for the cybernetic theorist, the learner is self-initiating 
and is nergized and directed at varying levels of organization by inher­
ent feedback control system . The educational design which implements 
cybernetic principles is one which 1) aims at increasing a learner's con­
trol over his own actions, 2) assigns high priority to intrinsic rather 
than extrin ic regulation factor , 3) gives attention to t he degre of 
ocial utility accorded to the objects of l arning by the learner,18 and 

4) pays attention to overloading vs und rloading.19 

Cybernetic learning designs are applicabl to a wide variety of learn­
ing tasks. For example, handwriting skills can be developed in a learn­
ing design employing visual and kinesthetic feedback. The various motor 
skills needed to develop tennis or golfing abilities might well be effi­
ciently l arned through the application of a learning procedure employ­
ing visual feedback via videotape. Studies of teaching kills such as 
reinforcement, presentation kill, use of xample, clo ure and question­
ing have been conducted at tanford20 using a training design which 
embodies several cybernetic principles. Also uited to learning through 
such a design are variou counseling kill : que tioning, clarification, 
prompting, test interpretation and reinforcem nt. In short there ar a 
variety of verbal, social and motor skills which seem appropriate for 
learning through a cybernetic design. 

Pre ented here for illustrative purpo is a design intended to provide 
counselor trainees an opportunity to dev lop two communication skills: 
questioning and non-interrupting behavior. To be effective, an inter­
viewer must learn to ask questions in a fashion which encourages the 
interviewee to respond and also must learn to limit his interruptions of 

l 7Smith, K. , and M. Smith, op. cit. 
18Jbid. 
19Senders, J ., "Human per.formance," I nternational Science and Technology (July, 
1966), pp. 58-68. 
20Microteaching: A D e cription (Stanford: Stan.ford University, 1967). 
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Table I 

CYBERNETI DESIGN FACTORS AND PRINCIPLES 

Design Factor Principle 

1. Th trainee is given oral and writ­
t n instructions about the specific 
skill to be learned. He is shown 
cues to watch for when viewing his 
own b havior on video-tape. 

2. Th trainee conducts a bri .f in­
tervi w with .focus on single skill. 
The interview is video-tap d. 

3. Immediately following the int r­
view, the traine is again given 
written cu s t assist observation 
o.f his own behavior in the transac­
tional s ituation (on vid o-tape). 

4. The trainee vi ws vid o-tap with­
out instructor's presence. 

5. The traine has a brie.f rest. He 
may ask for the instructor's com­
ments but this is not compulsory. 

6. Cycle 2, 3, 4, 5 is repeated but 
with different cli nt. 

7. Cycl 2, 3, 4, 5 rep ated bu t with 
different cli nt. 

1. Built-in instructions are provided. 

2. By a nalyzing in t rviewing into com• 
ponent parts, the level o.f complex­
ity is held down to a level ace pt­
a ble to a limited capacity system. 

3. Again, built-in instructions are us d. 

4. This illustrates immediate .feedback 
principl and blame-.free atrnospher . 

5. Blame-free atmosph re, with rest 
allowing for integration. 

6. All above principles operating plus 
practis under varied stress (differ­
nt cli nt). 

7. All o.f the a bov . 

th int rviewe ' talk. The skill ar quite pecific and are a sumed 
to b l arned kills. The l arning de ign i pr ented in irnplified form 
intentionally to show how the five el et d cyb rnetic principl can 
be implemented. edle to ay, in mo t l arning ituation , a more 
compl x and detailed de ign would be required to meet the requiremen 
of the skill being learned and the situation in which the 1 arning occurs. 

Th cybernetic learning principles implemented in the design are: 

1) built-in in truction are u ed - that i , in tructions implicit in 
the task, 

2) built-in fe dback i provid d to permit continuou regulation of 
the skill b ing l arned, 

3) th learn r i con ider d to be a limit d-capacity ystem and is 
not over-loaded at any l vel of 1 arning, 

4) the in tructor i r gard d as a r source per on who can be ap­
proached for help in a blame-fr e atmosphere and does not inter­
vene with external guidance, 
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5) there is provi ion for skill practise und r varying conditions of 
stress. 

In this design a trainee is programm d with written and oral instruc­
tions specific to the ta k to be accompli hed. He then conducts a brief 
interview which is videotaped. Following the interview he immediately 
views his own fforts via replay of videotape on a monitor. Thu he is 
in a closed circuit training de ign which supplies immediate vi ual and 
auditory feedback which can be used for self-r gulation. 

This cycle is rep ated everal times within a short p riod. The in­
structor is brought into the training cycle only upon the trainee's r quest 
and then takes a upportive, resource role rath r than an evaluative 
one. The feedback control system employed by this de ign is shown 
in Figure 1. 

F ig . I. 

FEEDBACK CONTROL SYSTEM 

Human Relevan t Output S1gno1 Video• 
Display - Sensory -- Comparator i---- Motor - Recording 
Monitor Systems (Programmed 

(speech, gest ures 
Uni t Systems gaze, movement, 

instruct ions) 
VOICC Quolll ICS) 

FEEDBACK SIGNAL 

In summary, the sp cific training de ign de crib d here appli s cyber­
netic principles to an area of learning having social utility for the learner. 
Emphasi is placed on the importanc of elf-regulation which i deter­
mined intrin ically by the interaction of ensory proce e , comparator and 
relevant motor systems. This particular learning design was constructed 
to develop communication micro- kills and has b en pr sented to demon­
strate the implementation of cybernetic learning principle . With thi 
design elaborated a r quired by the complexity of the skill to be learned, 
a wide range of skills could be required - from quite specific skills such 
as verbal reinforcement, and motor skill to social skills such as discus-
ion leader roles, interviewing, public peaking and various teaching 

functions. 




