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FOREWORD 

The data presented in this report have been 

collected through several years, in the period 

from 1975 to 1977; in part this has been made 

possible only due to the financial support 

offered by the Norwegian Research Council for 

Science and the Humanities and by Oslo University 

(via annuum contributed to the Institute of Edu

cational Research). For these kinds of support 

I owe thanks. 

Ing. Retteråsen and Ståle Skogstad have made 

important contributions by providing the many 

details of a learning panel and stimulus pre sen

tation, and T. Lyngstad and T. Hansen have 

assisted in performing the experiments. 



I INTRODUCTION : INSTRUCTION IN TEACH ING. 

The word t eaching has repeate d ly bee n rep laced b y 

the word ins tructio n (e. g. BRUNER, 1966), which is 

c e n t r al in the t itle of the present work. Instruction, 

as used with in the f ield of learning psychology and 

othe r f ie l ds of expe rimental psyc hology, has be en 

used to deno t e t h e p r eparing of subjects for solving 

a t ask o n h i s own . That i s , by some kind of independ

e nly per f o r rne d "di scover y" or "induction". 

Th is meaning of the word is, of course, included 

among t he di fferent "me thods" of teaching. Teaching 

al s o i nc l udes expl anations, which usually intend to 

r e p l ace t he student' s own problem solving, however. 

Thus i ns tructions of ten have the function of creating, 

in s t udent or learning person, a set (an instructional 

set ) for solving the task. They also intend to 

exp l a in the experimental procedure, etc. 

In a l l t he poss i b le mean ings of the word instruction, 

one aspect seems to be of crucial importance: that 

i s , the student's or subject's understanding of the 

i nstructi on . It has f r e quently been assumed, in 

e xperiments, that instructions create equal condi

t i o n s in students f o r solving tasks or learning by 

expl a nations. Th i s , of course, depends entirely upon 

how completely an instruction has become understood 

by e a ch person instruc ted . 

In selected and homogeneous groups like advanced 

or gr adu a te students, an assumption of equality can 

probably be defended in many cases. In a primary 

o r s e c ond ary school class, in which no selection has 

yet been performed, a heterogeneity in individual 

preparedness for understanding instructions must 

be presumed. This can be said to be a documented facto 
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If only parts of an instruction (or explanation) 

are understood by the learner or student, he will 

be in an unfavorable learning condition, as compa

red with those who h ave entirely understood the 

instruction. Th is , of course, applies only when 

the instruction is intelligible - to be understood. 

But if the instruction can be agreed upon as 

being of "high quality" in this sense, the reader's 

or listener's degree of preparedness (learned 

readiness) for understanding it will be a critical 

determiner for learning a task or solving a problem. 

In the experiment to be presented in following 

sections, an analogy of two extreme "understanding" 

conditions has been created by omitting, in one 

experimental condition, a presumedly important part 

of the i nstruct i on . The omitted part is presumed 

to simulate a not-understanding condition; that 

is, as if this part of the instruction had been 

really read for a person who was not prepared -

through earlier learning - to understand it. 

When really read to another group of subjects, this 

experimental condition ban be coordinated with 

the ordinary assumptions made concerning students; 

that is, that they are wholly capable of understanding 

instructions. 

The omitted part of the actual instruction was not 

necessary for solving the task. It could be supposed 

to facilitate the task solution, however, by suppor

ting a theoretically defined S-analysis (stimulus

analysis) process. This process will be more exten

sively described in later sections. In outline S

analysis can be described, however, as a multiple 

abstracting or coding of stimulus "features" , by 

the learner, in order to detect and select those 

which are relevant for a correct task solution. 

That is, in order to l) be able to selectively 
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generalize a r e sponse to an e ntir e cla ss o f 

stimuli and 2 ) be able to selectivel y d i scriminate 

between members of two coordinated el a sses . 

Thus i t has bee n expected that the hearing an 

instructional description of s uch s t i mulu s fe a t ures -

or v alues a l o ng s t i mu l us-var iab l e s - would f a ci l i t ate 

the learning person' s stimul us-an alysis, while the 

pro e e ss of se l e c t ing the r e levant stimulus-variable 

should r ema i n uninf l uenced by the instruction. 

5 i nce the combined stimulus-analytic and -sele c tive 

proee s s has been assumed to be r e f lec ted in t he 

not-learned part of two-state l arning c urves (BOWER 

& TRABASSO, 1 964) I differences i n the leng th of 

this part of the learning curve s h ould be expected 

as a resu l t of two dis tine t i nstructi onal conditions, 

t herefore. 

Thu s , the po s sible impacts on concep t identif ica 

tions o f heing adequately or i n adequately pr e pa r e d 

f or understand ing ins truc t ions , is of ma i n int erest in 

t h i s e xperime nt . Tha t is , degrees of preparednes s 

in t erms of p r e ceding learni n g and s tora g e . An e v a 

luation o f d egrees o f task di f ficulties, regard le s s 

of the studen t 's preparedness, is a noth e r main concern. 

Both ~opics are supposed to be of impo r tance for the 

t eacher, whose ma in task is to p lan and arra nge o pti 

mal condi tio n s for l e arning in students. 
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LEARNING TASKS AND PRESUMED PERFORMANCE DURING LEARNING 

The tasks to be described in succeed i ng paragraph s 

should be denoted concept l e arning (CL- ) tasks because 

the learning persons are expected to order the set 

o f 32 dissimilar (and parti al l y similar) discrimina 

t ive l) stimuli into t wo subse t s or elasses (c o nd i 

t i ons 1.1 and 1 . 2) or into four subse ts (conditions 

2. 1 and 2.2 ) , each of which s hould be identified by 

a cornrnon l abel or response (NYBORG, 1 97 3, 197 8 , 

c hapt . II.l) . 

When solved by advanced stud ents of education, 2) the 

t a sks should, in additi on, be considered c oncept 

identification or concept uti l ization tasks; that 

is, a sub-class o f CL-tasks. 

The latter notion is based u pon t h e assumption that 

the concepts and class name s, necessary to unders tand 

a n instruction t ha t would convey an imrnediate solu

tion, have been learned and ma ny t i mes overlearned 

by the s ub j ects (H:H . KENDLE R, 1 964 ; NYBORG, 1978, 

p . 6 0) . 

11.1 . The f irs t e xperimen t 

Discrimi na5ive 
stimuli: S 

The entire set of discrirninat ive stimul i , comrnon 

t o a l l task conditions, is d ispla yed in figure l, 

page 2. They were presented to sma ll groups of 

sub jects , one at the t i me a nd repeatedly in the 

i ndica t e d f ixed order dur ing the learning period. 

l ) St i mu li preced ing a nd cons tituing occasions 
fo r "emitting rr instr umental responsed. 

2 ) Or other persons on a higher level of 
devel opment . 
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Figure l 

Se t of d i scr iminativecstimuli (SD: 1-32), set of 
consequent sti muli (S : le t t ers A and B, or A,B, 
C and D, pre s ented a f t er the writing response) , 
and order of presentation of all series, used in 
t h e experimental tasks . 
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The s t imulus set may be condsidered a s e t of arti

ficial , pictured objects; ar t i fi c i a l objects were 

used, because natural objects would pr ov ide t oo 

e asy tasks for the actual subjects. 

The "object s " can be o r dere d into s ub s ets (elasses, 

c a tegorie s) a c cording t o t wo valu e s along each of 

f i ve stimu l u s variab les ; i .e. , according to simila

ri ty and d i s simila rity i n shape , colour, size, loca

t i on , and numher (NYBORG, 1 978 , chapt . 11.2). 

The sub j ects were ins t ructed to i d e ntify the class 

membership o f each stimulus by writing a letter in a 

r e spo n s e sheet, that is , in a rec t angle marked by 

t he s ame numhe r as sD . The respons e sheets were 

a ssernbled to booklets a ccording t o the numher of 

serie s (1-3 2) used in an exper imen t . 

In o ne experimental condition (the two-choice task) , 

t he le t ter s A a nd B s hou ld be use d to "name" classes 

or indicate cla ss membership. 

In another condition ( t he f our-c hoice task) , letters 

A, B, C and D should be used f o r the same purpose. 

An e x ampl e of e ach o f t he c o nd i t ions l and 2 response 

shee t s are given in the append ix . Th e numbers 

corre spond t o t h e numhers used to mark SD. 

In the lower part o f f ig . l a set of "feedback" 

stimuli ( le t ters A, B, C and D) is presented. 

Fol l owing the presen tatio n of each SD and the 

subjectls response to it, a letter was presented 

in or der (l) to f eed b a ck the correct class "namell 

to the sub jec t, and (2 ) t o provide an opportunity 

for him to j udge whe t her his choice was correct 

or incorrect. 
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A fe e dback i nd icati ng to the sub ject that his 

choice o f "name" wa s corr ect, i s as sumed t o b e a 

wa nted conse que nce of h is ac t . That is, it h a s 

b e e n presume d an approximate l y equa l motivati on 

i n a l l e xperimental g r o ups to obtain corrects, 

avoid i ncorre cts. 

Emoti o nal d i s - S t r o nge r emoti ona l reactions t o fr u s t r a t i ons connec t ed 
t urb ance o f task ., . 

l t
' wl th l ncorrec t c hol ce s , should p robably reduce the 

50 u ~on 

Co ndi t i o n l: 
Th e t wo-choic e 
task 

sub j ect's momenta ry c a pacity f or solvi n g the task. 

Emotio n a l reactiv ity, as a subjec t var iable, p r oba bly 

d i ff e r ed among t he i ndividuals p a rt icipating in the 

e Kper iment. But the r e i s no r e aso n to believe that 

emot ional r e a c t i v i ty h a s b een unev enly distributed 

among a xperime ntal groups . 

Ho we ver, i f o ne t ask c ondi t i o n is more difficu l t t han 

anothe r , in the s e nse o f p r o v id i ng a higher probabi

lit Y of being i ncor r ect , i t is reasonable to assume 

t ha t task s o luti on i s more diff icult to reach by 

the me re f a c t tha t e motion a l i nterference in the 

person is more l ike l y to o c cuy. 

Th ' s addit i o n a l ta sk d i fficulty should probably 

be seen as an inevitable s ource of between-gr oup 

variance when ta s k dif fi c ulty p e r sediffers signi

ficant ly . 

The t asks use d have been labeled t wo-choi c e and 

f our - c hoice tasks , imdicating a c ho ice betwe en two 

o r four class label s (le tte r s) or re sponse s , 

respect ively. 

A correc t s o lution of t h e two- choice task could be 

r e a ched by "nami ng " all the " large" objects A, 

a l l o f t h e "small" obj ect s B (fig . l, p. 2). 

In other words, si z e had been made the relevant 
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stimulus v a r i able ; colour, s hape , location, and 

numbe r had a l l be en made irreleva nt f or task so lu

tion. Thus, the proportion of the relevant S

v a riable t o a ll S-variables is 1/5 . The same propor

tion (1/5) has been used by BOWER in a cone e pt 

ident ific atio n task whie h later wi ll b e referred 

to (BOWER & TRABASSO, 1964 ). 

An impo r t ant part of t h e sub ject's task, therefore, 

would be to seleetiv ely attend t o similari t y and 

difference in size, in order to be able to classify 
o 

and name S correctly . 

Condition 2: The A correct solution o f the four-choice task could 
four-choice t a sk . . . be obta1ned by gl.Vlng t he 1abe1 A to all "large" 

a nd wh ite objects, t he label B t o all small and white 

obj ects , t he label C to al l "lar ge" and black objects, 

a nd the 1abel D to all small and b lack objects. 

Thu s, two stimulus vari able s (size and colour) had 

been made relevant fo r task solu tion , while three 

variab1e s (i.e. shape, l oca t ion , and number) remained 

irrelevant . 

That is , t he amount of r e l e v an t similarity within 

each sub-set and the amount of relevantdifference 

betwee n sub-classes had been inereased conjunctively, 

compared to condition l; i rrelevant similarities and 

dif fere nces had been redueed a ecordingly. 

When t his fae t i s seen in isolation, it should 

give a predie tion of easier o f f a ster task solution, 

in condi t ion 2 (BOURNE & HAYGQOD, 1959). 

However, t he numher of sub-c lasses and the corre

sponding number of r e sponse a l ternatives are doubled, 

in the condi tion 2 ta sk. 

This doub1ing cou1d have been performed by increasing 

t he numher o f v a lue s along one relevant stimulus 
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variable , e.g., by using four size values instead 

of t wo . 

In that case, the s ubject 's task should s t ill 

inc lude the se l e ction of size from a sarnple of f ive 

stimulus vari ables. Th e correct pairing of f our 

different size values with a corresponding number 

of different letters should be a more time-consuming 

or more difficult problem than cornbining two sub

elasses with two different responses, however (BOWER 

& TRABASSO, 196 4 ). 

In addi tion, the present four-choice task can be 

ef f e ctively solved on ly by seleeting one cornbination 

of two stimulus v ar iables (i.e., colour and size) 

f r om a sample of ten possible combinations. 

Recently it has been pre s umed that increasing r e l ev a nt 

s i milarity and differ ence should reduce the four

choice task difficul ty. It is now reasonable to 

offer an opposite pred iction, which seems by far 

s tronger: tha t the four-choice task is considerably 

more difficult than the two-choice taske 

That is, the c ombined prediction of facilitat ion 

and d elay, surnrnarize to the prediction of a signifi

cant delay of condition 2 task solution. 

Based upon ear l ier investigations and mathematical 

formulations (e.g. BOWER & TRABASSO, 1964; NYBORG , 

1 97 0 and 1971), we should expect that the two

c hoice task be solved in an all-or-none manner. 

That is, the learning person should for a relatively 

long period remain in an unlearned or -none state, 

operationally defined by a consistent chance level 

of performance (probability of be ing correct (or 

wrong) not signif icantly different from .5). 

After that period he should quick ly enter a learned 
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state. 

In concept identification experiments, t h e instruc

tion given to subjects preceding task presentation 

and learning, usually includes a descript ion of the 

nature of a concept identification task , a definition 

of t he stimulus s et in terms o f stimulus v ariables 

and values along stimulus variabl e s, t he re s ponse set 

to be used , a nd the consequences to be f ed b ack to 

the sub j ect after eaeh respanse. 

Such instruetions were given to sub j e cts i n the 

present experiment , as wel l (see appeneix) . 

The erucia l experimental variable, howe v er , was t he 

distinction between two l evels o f ins t r u et ions. 

In one condition ( .1) t he s t imulus set wa s d e f ined 

in t erms of v alues along fiv e stimulus v a riables; 

that i s, shape - squares, e ireles; eol our - black, 

white; location - above or beneath a hor izontal 

l ine; number - one or t wo objee t s; and si z e -

"large" or sma l l. 

I n another e ondition ( .2) thi s part o f t he in s true

tion was omitted , leaving t o the sub j eet h i mself 

t o d e t eet which similarities a nd diss imi l ariti es 

could be used for c lassif i cation. 

In al l other respects the instruetion s for e ondi tio n s 

I . l and 1. 2, for condi tions 2. 1 and 2.2, wer e 

identieal . 

Condition l and 2 i ns t r u e tio ns differed aecording to 

t ask d if f erenee s ( i. e . n umher of cIas ses and choices) , 

bu t were otherwise al ike . 

a d vaneed stud e nts o f e ducatio n have been com~itted 

t o t hree e x perimenta l CL eonditions, combined into a 

2x2 fa c tori a l d esign . 



- Il -

One exper i mental v a riable i nclude s t he di stine t ion 

b e t wee n a t wo-choice and a four-cho ice t a s k e 

Another experiment al variable inc l ud es t wo levels 

o f ins t ruction, one of whic h was expected to shorten 

a sti mulus analyzing process. 1 ) (I.l and 2. 1 v s. 1.2 

a nd 2 . 2 ) . 

I I.2 A replication, pe rformed under some what c hanged 

conditions. 

I n the e xper i men t just described, SD and SC were 

presented by means o f a r e corded TV-pro gram to s ub

gr oups o f advance d s t udents o f education . 

The sub jec t 's responses c onsisted o f wr i t i ng the 

le t ter s A or B (or C or D) o n response s he e t s , 

e xemplif i e d i n t he Appendix. Thi s p r oc edur e allowed 

f or cheating by wri t i ng responses a fter SC had occurred 

occurre d ( the correc t respo ns e, func t i on i n g e ither 

a s SC+ or sC_.) Suc h c heating was actua lly d e tec-

ted - i n ter ms o f ext reme d iscr epanci e s - in the 

responses of t hose persons who were comrnitte d to 

t h e mos t d if f icult conditions o f l earning (c ond . 

2. 1 and 2.2 ). Fo r t hese reas ons, t he d ata on l e arni ng 

i n condi t ions 2. 1 a nd 2.2 wi l l no t b e reported i n 

Chap t er I l l . 

A r ep l ica tion wa s l ater perfo rmed, i n wh ich s u b j ects 

l e arned ind ividually, while s i t t ing by a l earning 

pa nel (F ig . 2 ) designed , exce p t in t he many techni

cal de tails 2 ) , by the present writer . 

D S c ould be pro j ected from t h e uppe r of t he sl i d e s 

p r oj ectors , l oc ate d beh ind the pane l , to scre e n no . 

l) See chap t. I l T , p . 20 . 

2) The many te c hn i ca l prob l ems we r e solved by the 
e ng i neers RETTERASEN a nd SKOGSTAD : 
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l. Immediately af t er such a pr e s e n ta tion (of 3-4 

sec. duration), the two actua l response alternatives 

(A and B) were presented b y means o f a lower projec

tor t o screen no. 2 , allowing f o r a total presentation 

of s eve n pictures . Subjects had bee n instructed 

t o press one of two press buttons, located beneath 

t he l etters A and B (F i g. 2) . Whe n the choice was 

correct , a green l amp would be l it ; correspondingly, 

when an inc o rrect press had been per fo rmed, the red 

lamp was lit. 

~ ---

" " " ........ _--' ,/ 

EJ 
D 

AA 
I I I 

A 
I 

B I I I I 
,.... I .... I ,.., I .... I .... 

~O 

F i gure 2. 

I I 
I I 
I ..... I .... 

~~ 

Lo udspeaker 

Projection screen 1, 

hted from behind lig 

Re d and green lamps 

field proj. screen 
creenno.2) 

7-
(5 
Press bu1tons, corres

nding to the seven 
eleis Of screen 2 

po 
fi 

Lear ning pa nel as s een f rom the front side, 
operated by the subjects. 
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The time interval between stimulus presentation and 

r e sponse " emission" (th e l atency int erv a l ) was 

me asured by a t ime-unit counter. 

The subjects were first-year student s in a t eac h ing 

training college. This change in sampling of sub

jects can hard l y explain a l l of t he greate r diff i cu l ty 

in l earning mani fested i n the r esults f rom e xperiment 

2. It rnay rather be int erpre ted to me an t ha t the 

new condi t ions of learning produced sta tes wi thin 

some of the persons which interfered with f avorable 

solutions. 

Thus, the condi tion of being alone wi th the experimenter 

and his assistant , b e ing requested to f o llow a s t r i ct l y 

programme d routi ne , etc., s eerned to p roduce e motional 

i nsecurity in Ss belongi ng t o both o f t h e e xperi me n -

tal groups; and this state s e erned to become 

reinforced by experiencing the signal s of incor r e e t. 

In subsequent i nterviews, t heref ore, it was reported 

by some subjects be longlng to both groups that they 

had not c omp l etel y analyzed stimu l i. Those who re

ported the relevant S-variable (size) and the correc t 

solution, had usually so l ved t h e task when si t ting 

at t he l e a rni ng panel. 

Again it should be ernphasized, there for e , that an 

i nterpretation o f exper i rnenta l r esults mus t a l low 

a lso f or an explana tion in terms o f possibl e emotio

nally conditioned disorganizations a nd e v en bre ak

down in morale. I n school th is problem is wel l 

known , espec i a lly i n those who need to c heat ; i.e., 

thos e who hav e not ad e quately l earned what rnay be 

required in order to so lve tasks independ e ntly. 

A more comple te descript ion of t h e l e a rning panel , 

sheets o f response record i ng and ins tructions are 

avai lable in the Appendix . 
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Il l . TASK SOLUTIONS THEORETICALLY I NTERPRE TED IN 
TERMS OF STRUCTURES, FONCTIONS, AND PROCESSES 
IN THE LEARNING PERSON. PREDICTIONS . 

111. 1 Task solutions theoret ically interpr eted. 

Int roduction I t has be e n sugge s ted tha t a consistently corre c t 

task s o lution c a n b e reached by subjects when they 

f irst have se l ective ly attended to size (the two

cho i ce task) or the correc t combinations of size and 

co1our ( the four-choice task) . 

Beyond that, the subject mus t selectively associate 

the corre c t l etters t o t he corresponding, relevant 

values, s e lectively d i scriminate between relevant 

values, and sele ctive l y generalize along the relevant 

s t imulus variab l e (or variables) and values. 

Th e preced i ng conclusions a re based upon a thorough 

task analysi s (NYBORG, 197 8 , chapt. Ill). 

Based upon earlier experiments with simi1ar tasks and 

comparable subjec t s, it can b e predicted that the 

subjects' performance d u r ing l earning should follow 

an a l l-or-none pa t t e r n , as f ormer l y described (p.6; 

BOWER & TRABASSO, 1964; NYBORG, 1971). 

Condition 2 s ub j ects, howe v er , should be expected 

to s tar t o n a lower probability of being correct on 

e ach t ria l, a nd the all - or - none performance should 

not be cl e ar-cu t for the s e subjects. 

Finally, it has been suggested that the -none or 

unlear ned state should last longer (take more trials) 

i n s ub jects committed to experimental condition 2 

t han in subjects c ornmitt e d to condition l. 

Further a nd more precise predietions will be offered 

i n a la ter secti on (chapt . 111.2). 
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In s u c c e edin g paragraphs a the oret i c al model will 

be advanc e d i n order to e xpla i n a nd giv e c ohe rence to 

the c onclu s ions a nd p r e dieti ons g iven. 

The model i s more comple t e l y desc ribed and va l i d ated 

e l sewher e (NYBORG, 1 978, cha pt. IV ) rand wi ll o n ly 

be o u tl ined in the pre s ent p aper . 

Wi th in this context , we sha l l mo re t horough l y e x ami ne 

two cons t ruets used by the present wri t er to explain 

conce p t l earning; that i s, t wo p roees s e s labe l e d 

st imu lus analysis and s e l ee t ion . 

Thes e cons truets wi l l b e r e l a t e d to by far t h e mo s t 

t i me c o nsumi ng and opera t i ona lly defi ne d unl e arn e d 

(or gues s ing) s t a te o f perf o rmance. 

Tha t i s, t h e se proeesse s shou l d c o n f ident ly be c o nsi

dered the more diff i cu l t proeesses i n c o ncept identifi 

c a t ioo ( - o r the t r ansfer o f ear l ier learned concep t s 

and cooceptual systems i oto the s olu t i on of a r e l a

t ively new, present p rob lem ) . 

Befor e we conti nue this ana l ysis , the t h e o ret i c a l 

mode l o f a l e a r ner and the inf e r r e d learn i ng p roeesse s 

s hou l d b e pre s e nted in outl ines. 

The mo de l o f a le a r ni ng s itu a tion (fig. 3 , p. 1 6) 

inc ludes a set o f c ompon e nts which can be obs e r ved 

a nd o per a t i o na l ly d e f i ned by the experimenter ; t hat 

i s, ORs , SD, R, Se , SF, a l l of wh ich are locate d o n 

t he leftha nd s i de o f f i g. 3. 

The lea r ni n g per s o n, symbolized on the right-hand 

side of fi g . 3 by a l arge r e ctangle, has - of 

c ourse - a s e t o f rece p t o r o r gans and a set of 

effector organs wh ich have no t be en "modelled " 

i n detail. 
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The rea d er's a t t ention is d rawn to t he lea r ne r' s 

posession of a 

l) a perceptua1 system, i .e., l ong- t erm stored 
experiences and different kinds of s ets 
ac tivated to codi ng sys tems (eS) and 
coding r esponses (eR) , 

2) a se t of memory or storage s y s t ems, that is , 
Primar y Memory (PM), Short Term Me mory (STM) , 
a nd Long Term Memory (LTM) , and 

3) a Re spons e Se leeti ng System (RSM) r 

a l l o f wh i ch are esse ntia1 parts of a per son' s 

learning system. 

Th e emo t iona l and motivat iona l s ystems wh i c h cons ti

t u t e parts of a human 1earning system, are supposed 

to be tied mainly to perceptual and stor age systems. 

That is, we do no t i nclude an ob serv ation of emo

t ional r e sponses, and will no t ma k e a s s ump t i ons con 

c e rning t h e ir orig inally r ef l exiv e connections to 

s pecifi c e l asses of " e l i c iting" stimuli. 

Ne i t he r d o we i nc lud e as sumpt i ons about primary 

or un l earned motivationa l s y s t ems . 

The percep t ua l system, represented i n the upper 

and l e f t - h a nd part o f the symbo l iz ed p e r son , must 

b y nec essi t y be t i e d to t he func tion of sen se o rga ns 

as well as t o the rnemory s y s tems . 

The pe r s on ca n obta in s e n s ory c ontact wi th 

surrounding st i muli ( i ncluding feedback st imuli 

(SF) f r om his own re s ponses) by means of instrume n

tal observing or or i en t i ng respo nses (OR, e.g ., 

turn head, fixate eyes, manipulate, etc.). 

The se r e sponses const itute e s sential parts, though 

only o ne compo nent of atten t ion. 

A complete perceptual act, of course, includes an 

o r ientation t owa rds , focussing upon , and sensation 
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of stimuli ; but a greate r emphasi s is placed, in 

t h e present model , u pon how the p e r s on i n terprets or 

code s stimul i i n ter ms of earlier e x per i enc e s , stored 

in long-te rm memory (LTM) ~ and i n ter ms of t h e f l ow 

of events (emotions, motives, sets, and t hough t s ) , 

presently taking place in the person . 

A "perceptual" or physiological memory (PM) of 

stimuli has been shown to ex ' st f or some time 

without being thus coded (SPERLING, 1960), provided 

that it 15 not interfered with by new sensory 

experiences (AVERBACH & CORIELL, 1 961). 

Such uncoded memory "images", which can be 

established during even extremel y b r i ef stimulus 

presentations (SPERLING, 1 960) I ma y b e assumed to 

activate differentially organ i zed e x periences, stored 

in LTM (arrow from PM to LTM) . 

Thus, activa t ed long-term stored e xpe riences can 

be uti1ized for the purpose of cod ing stimuli 

(arrows from LTM to di fferent c omponents of the 

perceptual stystem) . 

The final chain or componen t of perception has been 

labeled s t imulus-as-code d (s-a-c ) i n the model (a 

term used by LAWRENCE, 1963). 

It i s conceived o f as the consequen c e of coding 

responses l) (CR) generate d with i n the frame of one 

or severai coding systems (CS). 

A f low o f per e e p t ions can be cone e p t ual ized as a 

sequence of s-a -c's (or s -a-c's in parallel) , re-

1) Cod ing response i s used, because the event is 
assumed to produee a c onsequenc e in the person, 
i . e ., s-a-c . Howeve r , CR i s con sidered a per
ceptual act , f requent1y based upon motor aets, 
verbal-motor acts , etc. 
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t a ine d and eventually c ompared by means o f a 

sho rt-term memo ry (STM) . 

Memory span denotes t he quantitative limits of STM, 
+ assumed by MILLER (1956) to be wi t hin 7-2 ~chunks·' 

or memo ry units. 

Beyond t h e se quantitative limi ts , the si z e of a nd 

coherence within the memory uni t c an be ass umed to 

decide the amount o f inf ormation which can b e kep t 

i n STM a t t he same time a nd eventually be rehe a rsed 

successively by the person. 

What wi ll constit ute cod i ng s ys t ems and cod i ng 

responses in each case , depends , i n par t, u pon the 

na t ure of t h e actua l taski and in par t upon the 

nature o f a nd the c o ndit ion in the organ i s m solv i ng 

t he task. 

I n a h ea l t hy and norma l per son , t hey s h ould a lway s be 

i nt imat ely re lat ed t o task s t imul i; but we shou ld 

be s a f e in conc l uding t h a t t hey a l s o relate t o 

wha t is a lready act i v ated in the person pr i or to 

t ask stimulatio n and to which kinds of LT-s t ored 

e xpe rie nce s a r e activ a t ed b y stimu li in the l earning 

per s on . 

In the actual persons and l e arni ng cond itions , it 

s hould f u rther be safe to assurne that c o nceptu al 

org a n izations and l anguage s kili s constitute impo r 

tan t LTM-bases f or coding stimuli , as wel l as f o r 

respond ing to them. 

By r e c eiv i n g and accept ing a n i n structi on ( i nstruc

t i onal s e t) , the p ersonls respanse s e t had be e n 

r e stricted to the choic e be tween wr itin g A a nd B, 

or A, B, C and D, in t he two-choice and t he f our

choice c o nd ition, respectively. 
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The response selecting sys tem (RSM) as well as 

the codi ng sys tems o r the total perceptual system, 

a re assumed to be t ied to LTM-organizations, as a 

s t ructural b ase ; t he fo rmer s ystem must - by 

n e c essity - a l sa be t i ed to effector organs (e.g., 

in t hroat , mouth, hands , arms, etc., and the corre

spondin g psycho-motor areas in the central nervous 

system) . 

Language skil is a r e supposed to s e rve r e spo nse sele e

t i ng as wel l as percept ual coding systems. 

In o rder fo r t he person to p e rform a complete analysis 

of SD i n t erms of similarities and dissimilarities 

in s hape, col our, loeation , size, and number, the 

corresponding conceptual sys t e ms must be stored in 

LTM and activated by stimuli to perceptual and 

verbal coding systems (figures 4 and 5, pages 15 

and 16) . 

The proce ss of s timu l us analysis, therefore, is con

ce i ved to be a utilization of coding systems and the 

corresponding coding r esponses in order to detect 

or eode which stimulus variables l) and values along 

stimulus v ariab l es are repr esented in the SD-set. 

Stimul us analysis may be a ssumed t o proceed in the 

person without his making observable responses. 

It can someti mes be v erba l l y reported by the person, 

however, if he posses ses the necessary language 

s ki Ils (LTM-stored skilis, integrated with conceptual ly 

o rganized experiences ) . 

l) The concept of sti mulu s variable has been 
d iscussed in a broader sense in NYBORG, 1978, 
chapt. 11.215. 
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A verbal instruction, including a definition of 

stimulus variables (and values), given prior to 

task presentation, (cond. 1.1 and 2.1), should be 

expected to shorten the stimulus analyzing process, 

provided that the instruction conveys the necessary 

conceptual meanings to the learning person. 

The latter notion is regarded an important one for 

classroom learning and teaching (see a later dis

cussion, in chapt. V). 

When stimuli have been partly or completely analy ze d 

by the person, a successive testing of coding systems 

in order to detect the relevant stimulus variable or 

variables can start in the person. 

This is usually possible only when stimuli are 

responded to and feedback stimuli are coded by the 

learning person in terms of correct and incorrect 

(presumed to be wanted and not wanted consequences, 

respectively) . 

The successive testing of coding systems and responses 

against a schedule of coded feedback stimuli and 

consequences in order to select the task-relevant l) 

coding system, will be labeled a stimulus selection 

process, in the present paper. 

While stimulus analysis is assumed to depend mainly 

upon the activation of LTM-stored experiences, 

stimulus selection also involves a comparison of 

sequences of events by means of STM, in order to 

detect task-relevant relationships between them. 

That is, sets of events, including cycles of coded 
O C S , R, and S , must be remembered and compared within 

limited time intervals in order for the person to 

l) i.e., the coding system which, when used as a 
base for responding, gives the maximum number 
of corrects. 
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d e t ect which combinations of SD - s-a-c's and 

responses produee a consistent pattern of corre c ts. 

The number of suc ceeding s-a-c's quickly surmounts 

the l i mits of 7~2 , suggested by MILLER. The limi

tat i ons of STM, therefor e , provide heavy restrictions 

upon the comparisons necessary in order for the per

son to select the task-relevant coding system or 

relevant coding systems. However, 

inc l uding i nte grations , organiz a tions, a nd storing 

of s-a -c ' s, can occu r whe n t he task-relevant CS or 

CSs are selected, and the corr esponding SD - s-a-c's 

are c o r r ec t ly pa i r e d or integrated with SF - s-a-c's. 

As has been prev ious ly ment ioned, the task of per

fo r ming a complete stimulus analysis should be equal 

fo r subject s i n c o nd itions 1.1 and 2.1, and equal 

for conditions 1.2 and 2. 2 , since the same set of 

SDs is used. 

Conditions .1 and .2 are assumed to differ according 

to the levels of instruction applied, however. 

The selection of one relevant coding system among 

five possible (condition l, fig. 4) should be easier 

to obtain than the selection of one combination of 

two coding systems among teri possible combinations 

(condition 2, fig. 5). 

Further, the integration of two SD - s-a-c's 

within one coding system with two response

alternatives, should take shorter time (or fewer 

trials) than the integration of four dual s-a-c's 

within a combination of two coding systems with the 

corresponding four response alternatives (figures 

4 and 5) . 

Whi le translated into behavioral predictions, the 

chanee level performance as well as the transition 
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from unlearned t o learned sta t e of pe r f ormance, 

should take lenger time or more trials in c ondi

t ion 2 than i n condition l subjects . 

On the other hand, the chanee level p er f orma nce 

should be shortened b an instructional se t (cend. 

1.1 a nd 2. 1) , by means e f which the s Ub ject can 

antic i pa t e the kinds o f stimulus v a r i able s and values 
D 

r e presented in the S -set. 

If the latter statement is trans l ated into theore 

t ica l t erms , it can be assumed tha t the p roeess of 

analyzing di s criminative s t imu l i is made cons iderably 

shorter by means of a verbal i n struc t ion, in subjects 

belangi n g t o experime nta l groups 1.1 a nd 2. 1. 

That is, we presume that t h e y from t h e v ery b e g i nni n g 

can start a systema tie stimulus s ele e tion, sinc e t hey 

have alrea dy had activated t h e f ull reperto i r e o f 

cod i ng syste ms necessary f or ana lyzin g s t i mul i . 

Since condition 1. 2 and 2.2 sub j ec ts are expe c t e d 

t o stay for a l onger t ime on a c h anee level, and 

becaus e all condition 2 subjects are expe c ted to 

perform initially and f or r e la t ively lang time o n a 

l ow probability o f being c orre c t , i t i s assumed t hat 

t h e se subj e ct groups are more subject to emo t i onal 

i n t e rferences with effe ct i ve t ask so l u tio nl . 

111 .2 Predic t i ons, summarized 

Our p redie t ions can e der i ved f rom what h as been 

diseus s e d in c h a p t ers 11. 1 a nd I I! .l, a nd f r om the 

e xper ime ntal result s o b ta ined by ZEAMAN & HOUSE 

(1963) I BOWER & TRABAS SO (1964), and NYBORG (1971 , 

chapt. V). 

Some i mpo rtant a s p e c t s expected to become reflected 

in t h e d ata of lea rning c o n d i t i o n s 1.1 and 1 .2 are 
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~epresented in Figure 6, taken from NYBORG (1978). 

Increas
___ AfL_L_-_o_r-rl_e_a_r ... n.,e .. d_ ::>.' t. api!tme __ .. 1 n gnu m be r 
r of Ss 

NONE- or unlearned state 

Decreas
ing num
ber of Ss 

1-4 5-8 9- 12 1)-16 1?-20 21-24 25-28 

Blocks of four trials. 

Figure 6 

Transition from none- or unlearned to all- or 
l earned state o f performa nce in a t wo-choice con
cept i dentif i cation taske 

III .21 All-or-none performance 

Pr ediction I.l 

Prediction 1.2 

The hori zontal line at the probability of .5 in 

Figu r e 6 represents a chance or guessing probability 

of being dorrect in a two-choice taske In a four

choic e task, a less clearcut two-level performa nce 

(.5 or 1. 0 , respectively) should be expected. 

The l atter s t atement is based upon the discussion 

jus t referred to (in Chapter 11.1), and upon d a ta 

presented by NYBORG (1971, Chapter V) on the solutio n 

o f t h ree-choic e tasks. 

The per formance observed in two-choice concept 

ident i f ication tasks can be represented by a two

level, all-or-none learning curve like that presented 

in Figure 6; that is, whenblocks of trials rather 

than singel trial choices are plotted in terms of l 

and O for correct and incorrect responses, 

respectively. 

When four alternative choices, corresponding with 

four c ombinations of two binary S-variables are in-
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vo l ved, t he t wo- l e v e l per fo r mance wi ll be less 

clear , in s i milar concept i den t i fi c ati o n. 

II I.2 2 Length of the none-line 

The l e ngth of the " none "-line, repres enting t he 

cha nee ( .5) probabi l ity in a t wo-ehoiee e o ncept

i d e n t i f ication task, can be a ssume d to re f leet o ne 

of or a eombination of the two fo llowing main f a e t ors: 

1) The length of this line (the none-state) is a 

mani f estation of task di f ficulty . The langer 

the l ine, the more dif f icult the tas k. Th is state

ment may be based upo n compari s ons of ta sk diffi

culty as related to t h e ra t io of r e leva nt t o 

irrelevant stimulus v a riables (BOURNE & HAYGGOD, 

1 959). In the present two-choiee task, this 

r a t io is held constant (R/I=1/ 4). Based upon da ta 

obt ained by BOURNE & HAYGOOD (1 9 59) , t he f our

cboice task should prove to be more d iffieul t than 

the t wo-ehoice task, however . Condi tions 1.2 and 

2 .2, involving a n omissio n of a nal y sis-su pporting 

parts of the instruc t ion, shou ld s i mi l arly be 

e xpee t ed to inerease t ask d i ff icul ty. 

2) The l ength of the none -state can also be expeeted 

to re f l eet individual or group diffe r enees in 

preparedness for l e arning the task; e. g ., when Ss 

are s ubgro uped aceording to I Q ( ZEAMAN & HOUSE , 

1963), or prior learn ing (NYBORG, 1 971 ), emo tional 

rea etiv ity , e t c . A s ubgrouping a c cording to sueh 

variab1es h a s not be e n performed in the present 

study. 

The two stat ements given a bove can b e integrated 

into one t heoretica11y f ormulated statement, whieh 

also i neorporates the relations b etween conditions 

l and 2 (ane versus two ehoice s ): The length of 

the none- lea rned state of pe rforma nce refleets the 

diffie u l ty of a combined stimulus - a na1ysis and 

-sele c tion p roee ss. 
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Since l) a dif ference in e x pe rimental instructions 

i s expecte d to crea te a d ifference in the analysis 

or multiple coding proeess, and 2) since analysi s 

a nd selection may be thought to be more difficult 

in t he four-choic e condi t ion , a s eco nd set of predie

t ions can be f orrnulated: 

The none-le arned stat e of performance will be longer -

or t akes more trial s - in cond ition 2 (four-choice ) 

than in condition l (two -choic e) s ub j ec ts . 

The none-lea rned state wil l be longer - take mo r e 

t ria l s - in c ondition s 1.2 and 2 . 2 subjects t han i n 

condi t ions I. l and 2 .1 s ub j ects. 
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IV EXPERIMENTAL RESULTS 

IV .l Introduction 

Verbal reports 

Late nc y da t a 

Not all data, necessary to eva lua te t h e pre dietions 

pres ented in section 111.2 have been r e l iably obtaine d 

(ch. 11.2). Thus, only a small and proba bly un

reliable set of data are relevant for predietions 

1.2 and 2.1. Data concerning predietion 2. 1 will 

not at all be r e por ted, therefore. They clearly 

indicate that a propoer experimental t e st rnight have 

supported the predietion, however. 

On the other hand: Sets of data concernin g l ) t he 

verbal reports given by Ss after an experimental ses

sion, and 2) the latency data have on ly pr el iminary 

been i nclude d i n t he pr esent r eport. 

The first set of data, mentioned above, ind icates 

that reports refleeting a more complete cod ing or ana

lysis of stimuli in terms of S-var iables, were most 

fre q uently given by persons who had solved t he taske 

When reports of such analyses were i ncomple t e i n a 

task-solving person, the relevant stimu lus vari able 

wa s usually included among those ment i o ne d. Da ta on 

46 Ss have provided the basis for our repor t of this 

over-all impression. 

Data concerning latency - or delay of re sponses 

were obtained only in the second experimen t ( 24 Ss) 

They have not been thoroughly analysed yet, but 

theygive so far no clear or systematie pattern when 

related to the series of correct and incorrect 

responses. 

Thus, both a reduced and an increased delay of 

response could follow an incorrect choice. S i milar ly , 

both an increased and a reduced delay could fol low 

a correct response. Within some contexts, dur i ng 
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the experiment , a longer delay of r esponse (e.g ., 

beyond 2 seconds) c ould reasonably b e interpr e t e d to 

mean that a subject used t he time to elaborate upo n 

such questions as "why was this choi c e invorrect?" 

or "why was i t correct7" Sometime s , however, a 

longe r delay seemed to ref lect a n emotional ly condi 

tioned blo ck or disorganization, in the subject. 

Similarly a shortened delay could be interpreted t o 

mean different IIthings" within different contexts; 

that is , as reflecting either an emotionally disor

g a nized , cognitive state in the subject; or a securi t y, 

due to a cog nition o f having solved the task, in 

o t her persons or states of task solution. In addi

tion, other interpretations might of course be 

possible . 

What c a n be said conclusively, at the present stage 

of data proeessing, is t h a t lateneies varied consi

de r ably, both wi t hin and between persons and exper i

menta l subgroups. 

The all-or- none performance eva luated. 

In fi gure 7 is available for inspection a typical 

way of p lotting data when all-or-none performance is 

of main interes t ; t ha t i s, in terms of mean data 

for blocks of trials, rather than for single trials. 

The plots (+) r epresent only persons who have still 

no t learned or s olved the task. 

The " c urve s" which lea d from the none-state to the 

a ll-state re f leet t r a ns it10ns of single persons or 

subgroups of persons from a none-learned to a learned 

sta te of performa nce. This happens at different 

points - or after different namber of trials or 

blocks - for di fferent persons. 

The plots are based upon the performances of the 24 

sUbjects who parti cipated in experiment Il. A 

s imilar "curve" migh t have been displayed for 
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experirnent I data, but has not becorne i ncluded 

in the present report. 

I t can be seen that the none-state of perfo rmance i s 

represented, in figure 7, by a (mean) horizontal line 

at alevel slightly above the chanee or .5 level of 

perforrnance: 

LO ; f· ·· '· ... l·-"-' .. ····!·" -,,,-.", fl' ..... , .. ..,.- ...... _ .......... ~ .. - :., ............. ~-- . ......... .,...r~ 

: . . . 
; 
, 

PROBA-
. 7 

BILITY 

OF . + . + + : _ ..... ~ _ _ .L. __ ....; ___________ _ ~ __ + .~ 

+ 

CORRECT .5 .. + ... 

CI:IOICES 23 20 1a 

.3 

• 1 

18 
.-

18 1B 17 16 , ~ 

1- 17- 33- 49- 65- 81- 97 - 113- 129 - 145-
16 32 ~8 6, 80 96 1 12 128 144 

BLOC KS OF 16 TRI ALS 

Figure 7 

Probability of correct choices in a two-cho i c e 
concept ~dentification t ask, based upon dat a f o r 
initia11y 24 Ss, decreasing to 13 Ss after t en 
blocks of trials. 

A large proportion , i . e. , 13 o f 24 persons, did no t 

enter the learned state within t he 1 6 0 tr i a ls a v ai l

ab1e in this experirnent . Thus , 160 tr i a ls a ppeared 

to be a toe small number o f trial s f or s olv i n g the 

task u.nder the experirnent Il conditions. The numher 

of 160 trials was chosen i n advance, o n the b as is o f 

experiences from experiment I, in whic h 96 tr i als 

produced a higher proportion o f learne rs. Once the 

numher of 160 had been chosen, it had to be ma in

tained throughout the e ntire e xper i ment, however . 
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Figure 8, is lased upon data for f our persons parti

eipating in experiment I and c ommitted t o he four

choic - (2.1 and 2.2) c onditions of leu rninq. The 

data presented ln Eigure 8 provi de only a preliminary 

indication tIerefore, and can o f co r se not be taken as 

a sufficient sup ort for predic t i on 1 . 2 . 

It can be seen that t he plots are more i rregular , in 

the pre s ent figure, thus refleeting aminor s ample 

size. The mean probabi li ty of correc t c h o i ce s is 

approximately .30 as compared with a mean p robabi l i ty 

o f .56 in t he two-choice task: 

PROBA- .5 

BILITY 

N= 4 4 4 4 4 4 
.4 

4 4 : 3 3 
+ 

+ . OF 
CORRECT,3 

~- -- --- - -- - - --. - - .. - - - .- - ..!...- - - - - --

+ 
+ .. 

CEorCES 

• 1 

1- 17- 33- 49- 65- 81- 97 - 113- 129- 145-
16 )2 L8 64 80 96 112 128 144 

BLOC~S OF 16 TRT AL S. 

Figure 8 

Probability of correct choices i n a four-cho i c e 
concept ldentifica ion tasJr , bas e d u po n d a ta for 
initially four, l ater three Ss. 

Though no t statistica l l y te s ted , a significantly 

lower initial proba bil ity of be ing correct is 

manifes ted , the r efor. And a trend in the right

h and par t of the "curve " indicates that the horizon

t al l i ne ma y appear to become a n in-valid description 

of t he pe r forma nc e i n subsequent trials. 

A r e a l t e st has no t been performed, however; a further 

d iscuss i on of d a ta o n four-choice tasks should be 

pos t poned , the r efo r e . 
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Tab1e l: I nstruc t iona1 conditions , s Ub j ec t s, scor es, mean s , 
a nd differenc e s between me ans i n two 2-choice c on
c e p t identifica tion e xpe riments: 

EXP ERI MENT 
I, 
perforrned 
1975 with 
adva nced 
students of 
education, 
partlc.1pa
t i ng l n a 
course of 
learni ng 
psycho 1ogy . 

EXPERl MENT 
Il, 
perf ormed 
1977 as a 
repl i catlon 
under some
what c hanged 
condi t .1ons 
wl th fi rst 
year s tu
dent s in a 
a teaeher 
training 
co l lege. 

CONDITIONS OF INSTRUCTION, 1.1 and 1.2 

Cond. 1.1: Descr i ption Cond.l.2: Descr i pti on 
of S-variabl es and of S-variables a nd 0 - - - t 
-va1ues inc l uced: -value s omi t ted X2X1 

NI L1 NL X 'a l Xl N2 L NL X2 's X2 

12 96+': 34 96+ 

13 96+ 43 96+ 

15 96+ 43 96+ 

11 8 3 26 Sl. 4 11 5 6 45 74.5 23.1 1. 71 
33 79 

43 96+ 

41 96+ 

88 96+ 

32 25 

34 45 

45 10 9 

54 121 

111 143 

12 6 6 149 ;115 .4 12 5 7 160+ 130. 3 14.9 
160+ 16 0+ 

160+ 160+ 

160+ 160+ 

160+ 160+ 

16 0+ 160+ 
160+ 160+ 

23 14 9 84.8 23 10 13 103.6 18.8 

1: L - Learners ; NL - None-Learners 

2: + after a score indicates·that the task had not been 
so l ved wi t hin t he given number of trlals. The true 
score ahould be h i gher, therefor e . 

. 69 

P 

. b p> 

. 05 

.2S>p 
>.20 
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IV.3 The length of none- l e a rned state of performance 

evaluated. 

Data relevant for the present prob l e m has been presen t ed 

in figure 7, page 31, and in table l, page 33. 

It can be seen, in table l , that c ompu t a t ions f or 

both experiments are based , in part, upon i ncomple t e 

series of trials. Thus, all f igure s mark e d by a + 

in table l, indicate that at the e nd of either 96 

trials (exp. I) or 160 trials (exp. Il), t h e subjects 

referred to had yet not l e a rned t h e t ask . This 

constitute s the basis fo r a dis t inetion between 

Learners ( L ) and None-Learne r s (NL) ,made in the table. 

The true scores for None-Lear ner s remained unknown, 

therefore. It can safely b e concluded, however, that 

they should have b e en highe r than 96 and 160, respec

t ively. This fact, of course, i nfluences both the 

means and differences between means, and means and 

standard deviations involved i n the computations of 

t-values. It c learly f avours the condition 1.2 

groups, since t hey cont ain most None-Learners (13 

to 9). Especially the ~ata fo r e x p eriment Il are 

of reduced re1iabllity , because of the high proportion 

of None-Learners i n both groups (I.l and 1.2) . 

In spite of these i nsuf f ici e nce s, due to the 

described problems of d ata collection, two experimental 

tests of the same hypothesis or pred i e t ion (predic t i on 

2.2) can be said t o support i t . 

Whether t h is support should be cons idered statisti

cally significant, can be diseussed, however. Normally, 

only a confidenee l evel o f .0 5 or higher would be 

a ccepted. Whe n the s ame hyp o ghesis has become 

repeatedly supported, a lower level of confidenee 

can be defended , however . 

This , coordinated with the fac t that data collections 

were incomp l ete i n some r e spects, thus favouring 
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t he 1 .2 condition, ha s led t h e pr esent wr iter to 

tentative1y r ejec t t he O-hypo the sis. The Q-hypo

thesis, within this context , concerns t he dif f ere nce 

between conditions I . l and 1 . 2, presume d to be 

caused, essentia11y , by the desc r ibed differences in 

instruct ion. 
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V DISCUSSION: THE CONSTRUCTS OF ANALYS I S AND 

SELECTION EXPERlMENTALLY EVALUATED . 

In figures 9 and 10 below, the differences repre sented 

by figures in table l have been graphically syrnbo l ized 

in terms of rnean differences in length o f t h e no ne

state performance of experimental groups 1. 1 a nd 

1.2 , respective1y. 

PROBABILI

TY OF 

CORRECT 

t.o 

.1 

CHOICES ,y 

Figure 9 

Learning 
cond.1.1 

ALL-state 
Learnin g 
cond . 1 .2 

1-41. '~-.:U. 3)~3 'H-,V (,S-80 fl-" 

BLOCKS OF 16 TRI ALS 

Mean numher of trials in the none-learne d stat e 
f or groups 1.1 and 1.2 in experiment I. 

In section rv.2, data which suppor t t he notion of 

an all-or-none perfarmanee in two-choice c once p t 

identification tasks, have been presented . 

The none-state performance, manlfes t e d a s an approxi

mately horizontal, linear functio n o f initial trials 

and refleeting a nea r .5 p r obabi l i ty o f correct 

choices - , has been interpreted to mirror processes, 

in the performing person, which only c an be t heore

t ically define d. Tha t is, d efin e d as a multiple co

d i n g or perceptually analytic p r o eess , including 
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also a set of selections of S-variables, tested 

out in subsequent t r i als. 

Ta sk solution, manifested in performance data by 

a transition from none-learned to a learned or all

state (fig. 9 and la), can only be attained by a 

coding and selection of the task-solution-relevant 

stimulus-variable, however. 

to ALL-s tate 

• 8 Learning 
condi t ione: 1.1 1 . 2 PROBABI -

LITY OF 
.(, -NONE-state 

-----~~------........... _...J __ _ _ _ CO RRECT 

CHOI CES 

4-/11 '1·32. ~3·"8 YIj-i.'1 '-&0 S,-1/. '~·II~ ",.~ "f. ' I/~ 

BLOCKS OF 16 TRI ALS 

Figu re la 

Mea n number of trials in the none-learned state 
f or groups 1.1 and 1.2 in experiment Il. 

It has been argued i n chapter III that this combined 

sti mulus analytic and selection process can be shor

tened by an instructed knowledge of which stimulus 

variable are involved in task stimuli. 

The data which have been presented in chapter IV can 

b e s a i d to support this no tion. It is the stimulus

analytic - or multiple coding process - that can be 

shortened in this way, however, rather than the 

selection process; this can safely be concluded, since 
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no information was given with respee t to whie h 

stimulus-variable was relevant. 

The 1earning condition 1.2, in whieh the par t s o f 

instruetions deseribing stimulus-variables was omi t 

ted, is used in this experiment to simulat e person s 

or pupils who do - not at all or not f u 11y - under 

stand the words applied in deseribing stimulus

variation and -similarities. 

If this analogy can be aceepted as val i d , a delay e d 

task solution should be expeeted in sueh learning 

persons . Or, in other words: Their insuf f i e ien t 1y 

learned and transferred readiness for s alving t he 

task, can be presumed to postpone task solut i on. This 

should be interpreted, also, i n terms of negative 

emotions, possibly aroused by an inerea sed arnount 

of failures. 

Sinee similarities and differenee s i n shape, size, 

ca l our, plaee, and number , all o f whieh a re r e pre

sented in the present tasks, a r e inv o lved in many 

tasks "presented" in d a ily li f e, ( ine l uding those 

of learning to read and write grapheme s a nd digits , 

learning object-c l ass eoneepts, etc.~ ,th e v a lidity 

of our experirnental resu1ts is not eon f ined to t he 

present task, but i s probably of f a r greater genera 

lit Y (NYBORG, 1978, 1 and 2; NYBORG & al., 1980). 
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A P PEN D I X 

INSTRUKSJON, gruppe l 

på bordet foran deg ligger det et svarhef te, dekket av 

et bla nk t ark , samt en blyant; disse tingene skal du 

foreløbig la ligge i ro. 

Som dere har fått vite tidl i gere, d reier oppg aven 

seg om et begrepsproblem. 

Oppgaven vil bli presentert i form av bilder e l ler 

stimuli som blir fremvist på disse TV- sk jerme ne . 

Ial t dreier det seg om ~ forskjelli ge b ild e r. De 

samme 32 bildene kan imidlertid f remvises flere gan

ger, slik at den serien som ska l vises , omfat t er flere 

enn 32 bilder. 

Bildene f remstiller ikke vanlige ting, men frem

stiller kunstige Objekter. Disse kunsti ge Ob jektene 

har imidlertid egenskaper som også naturlige t ing kan 

ha. 

på hvert bilde er det - i tille gg ti l ob jek tet - påf ørt 

et tall. Tallene korresponderer med den t al lre kke n 

som er påfØrt svar-arkene . Fjern nå det bl a nke a rke t 

som l igger ov er svar-he f tet, men s e bare på den f Ørste 

siden av hefte t . 

Tallene på arke t viser hvilken r ute du til e nhver t id 

skal skr ive i. Rutens tall s ka l be s tandig være det 

samme som bildets. 

De 32 fo r skjellige bilde ne er laget slik at de bl.a. 

kan grupperes i to undergrupper ~ 1 6 bilder, s om du 

kan kall e A og B (skrive r). 

Objekte ne kan gruppere s etter fem f orsk jellige egen

ska per el ler kri terier. Oppg aven består i å finne 
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hvilken egenskap av fem forskjellige s om kan tjene 

til å gruppere dem riktig i denne sammenhe ngen. 

Hver gang et bilde blir fremvist, skal du derfor 

skrive enten A eller B i ruten ved siden av det 

tallet som du så på bildet. 

Kort etter at du har skrevet den valgte boks t aven, 

blir den riktige bokstaven fremvist , slik at du kan 

vite om du valgte rett eller feil. 

Det er fullt mulig å få riktige svar ved å skrive 

av bokstavene når de vises frem på skjerme n. De t vil 

i så fall være avskrift, og ingen god problemløsning. 

En slik måte å lØse problemet på, vi l g jør e eks peri 

mentet fullstendig verdilØst . 

Dersom du skulle synes at oppgaven er v anskelig, har jeg 

tillit til at du likevel velger å skrive en bokstav 

mens du ser bildet før den rette bokstaven v ises . 

Det hører også med til oppgaveløsningen at det ikke 

er tillatt å skrive eller tegne noe annet enn d en e ne 

bokstaven som du skal skrive hver gang du ser et bilde. 

Bare gruppene l og 3: 

Jeg skal nå beskrive oppgavebildene nøyere, slik at 

du vet mer om hva du går til: 

Objektene som skal vises, er både like og u l ike p å 

fem forskjellige måter, nemlig : 

i FORM, enten kvadratisk eller sirkel-formet 

i PLASSERING, enten ove r el l er under e n v annrett 
linje 

i FARGE, enten hvit e l l e r s vart 

i STØRRELSE, enten større eller mindre objekter 

i ANTALL, enten en eller to figu rer. 

Jeg gjentar det som n e t t opp e r s agt , men nå i motsatt 



Gr. l 

Alle gruppene 

Gr. 1+2 

Gr. 3+ 4 
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rekkefØlge: Objektene . .... 

Det gjelder om å finne frem til 

den e g e nskap som define r er de to undergruppene , 

A og B, 

Jeg skal nå, f Ør vi begynner, k or t summere opp d e t 

viktigste av det du få r å gjør e: 

Hver gang et bilde vises, skal d u skr ive en, men bare 

en av bokstavene 

A eller B i ei åpen rute på svar-arke t, 

Ru t ene er merket med et ta l l foran, f.eks. slik ~ 
og rutens ta l l skal t i l enhver t id korrespo nd e r e med 

de t tallet som er påfØrt bi l det. 

Kort etter at du har skrev e t den valgte bokstav, 

vises d en r i ktige bokstaven p å skjermen, s l ik at 

du kan vite om du val g te re t t eller galt. 

Ven t enda l itt med å rØre svar-arket : 

Nå r du er ferdig med f orsØk 32, dvs., de t bildet 

s om e r på f ør t t a l let 32, skal arke t b r ette s ov e r -

slik (demonstrerer ) . 

x xxx XXX 

Nå er eksperimentet f erdig . Vi l dere være venn l i g e 

å fØlge mi n assistent s om om e t Øyeb l i k k kommer bor t 

til d e re t i l et lite i ntervju om o ppgaveløsningen. 

Ta med svarhe f tet , og lever det ti l intervjueren når 

dere kommer til i nterv ju-rommet. 

TAKK f or hj elpe n. 
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DISKRIMINASJONSLÆRINGS-PANEL 

tegnet i hovedskisse av Magne Nyborg, men utarbe i d e t 

i samarbeid med ingeniør RETTERÅSEN og STÅLE SKOGSTAD. 

Teknisk beskrivelse ( følge r senere). 

Komponenter i lærings-situasjonen som kan variere s 

og registreres (følger senere). 

Hoved-komponenter, funksjoner og sekvenser , slik d e 

kan registreres også av forsøkspersonen: 

O Hovedskisse av DL-panelet . 

l Suksessiv diskriminasjonslæring (DL) 

2 Samtidig diskriminasjonslæring 

3 Matching-to-sample DL: Samtidig 

4 Utsatt. 

5 Genere t om respons-sys t e mer • ... 

6 "Bestillings-ark" for S-materiel l. 

Anvendelse og eksempler på anvend e lse: (følger senere ) 

Par-assosiasjons-læring (PAL) 

2 DiskriminasJons-læring (DL) , tre hovedtyper . 

3 Begrepslæring (BL) 

4 Verbale og nonverbale komponenter i u l i ke 

kombinasjoner. 
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OVERSIKTS-SKISSE (ikke riktig dimensjonert) 
av lærings-panelet, sett fra forsØkspersonens side. 

For nærmere for klaringer, se side 46. 

EJ 
D 

A "A 
I 5 I A l B' I I I I I I 
I ~ I ~ I n I ~ I 

Merknader: 

'" I 

1.'HØyttaler (fra bånd
opptaker/avspiller) . 

2 Skjerm, belyst bakfra 
(billed-fremviser) . 
Tids-regulert 
billed-fremvisning. 

3 DØr som kan t r ekkes 
til side og derved 
avdekker objekter el. 
objekt-modeller. 

4 RØd og grØnn lampe . 

5 Skjerm, belyst bakf r a . 

6 Sju respons-knapper, 
dvs., i et antall som 
motsvarer mulig antall 
små-bilder i bi l l e d
fe lt 2. 

NB Tids-intervallet me l 
lom S-presentasjon 
og valg-reaksjon kan 
måles ved hjelp av 
en tid-teller. 
(Latens) . 

7 Jekker, som kan b rukes 
til å heve e l ler 
senke lærings-panelet 
etter forsøks-persone ns 
størrelse. 

i) Dersom både billedfe l t l og 2 benyttes, kan tids

in te rva llet me l lom dem reguleres, fra samtidig

het til større tids-avstand (Utsatt matching

to-sample DL) . 

ii) Grønn lampe (punkt 4, over) signaliserer riktig 

valgha ndling, rØd lampe signaliserer feil-valg. 

iii) Også billedfremvisning i billedfelt 2 kan tids

reguleres. Opptil 7 forskjellige bilder kan her 

vises samtidig, som grunnlag for bare diskrimina

sjon, eller som g r u nnlag for kombinert diskrimi-
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nasjon og generalisering, i s å fall innlagt i 

begreps-læring. 

Apparatet tenkes knyttet til SV-fakul t e t ets EDB

anlegg , men dette må utstå noe, inntil pa n e let er 

utprøvet mer manuelt. Programrutiner kan imidlertid 

påbegynnes (Midler bevilget av NAVF f or 19 76). 

I SUKSESSIV DISKRIMINASJONSLÆRING (DL) 

Komponenter 

KOMPONENTENE 
billedmessig 
f r emstilt i 
forhold til 
hve randre 

l Båndopptager for avspilling av ins t ruk

sjon m.m. 

Forkortn. 

BO 

2 øverste billedfelt (B-l) , alterna tiv t B- l 

objekter/modeller , avdekket av skyve - OlM 

fØr (O/M) 

(3)Eventuelt nederste billedfelt med pla ss B- 2 

ti l max. 7 småbilder, ti l presentas jon 

av respons-alternativer, dvs ., b ilder, 

tall , bokstaver, ord, etc. 

4 Respons-panel, med opp ti l 7 knapper i RP 

b r uk 

5 Feedback-lamper, altern. r Ød/grønn, FL 

gitt henholdsvis signalve rdiene f e i l/ 

riktig 



KOMPONENTER, 
FUNKSJONER og 
SEKVENS 

1 

2 
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Instruksjon, l.=!t}t iun på bånd, sk.al 

kunne kobles inn '- <J u t. Otkub lingen 

skal starte en t::k\ens av hend·"lser : 

Diskriminativ stllLllllus prebent:eres: 

Al terna ti vt: 

2 l Bilde føres inn i 8-1 

2.2 Objek t /Modell avdekkes (O/M) 

2 .3. Lyd/tale presente_es (BO). 

SD 

(Ev. føres b lder inn i B-2 som presentasjon 

av responsalternativer; samtidig med B-l) . 

3 Fremvisningstld 5 yres; dvs. bi l de f jernes 

eller objekt t "ldekkes 

3. 1 etter en bes emt og s yrt tid. 

3.2. når personen trykker på en knapp, dvs. 

den riktige av flere alternative. 

Alternativt når p trykker på fØrste 

knapp, feil eller riktig. 

3. 3 etter en viss tid, eller før den tid 

når fp. trykker på riktig knapp/første 

knapp. 

4 Måling av tiden mellom sD-start (B-l) og per

sonens reaksjon/reaksJoner. 

5 Registrering av personens reaksjon eller reak

sjoner, både feilvalg og riktige reaksjoner. 

Dersom reaksjonen f.eks. består i å s i e t ord , 

i stedet for å trykke på en knapp, ska l 

5.1 f orsøksleder kunne registrere t i d spunkte t 

for R, f .eks. ved å trykke inn en knapp , og 

5 .2 R kunne tas opp p å l ydbånd . 

6 Personens R skal utlØse feedbac k lampe, rød 

el ler g rønn . Rød/ grø nn må være programmert i 

f orhold 
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6.1 Til bilde/objek t i en sekvens, og 

6 .2 til knapper i responspanel 

Ad 5 .1 ForsØksleders r egis t r ering skal kunne 

slå inn rØd eller grønn lampe . 

7 Styring av tidsforløp fra r e aksjon / feedb a ck t i l 

neste sejvebs av 2-6 startes. 

8 Billedsekvens programmeres ve d i n nlegg av b i l der i 

magasin. Rødt/grønt signal i forhold til bi l de og 

knapp programmeres i maskin. 

II SAMTIDIG DL. 

Komponenter 

Billedmessig 

Komponenter 

f u nksj o n og 

sek.vens 

l Båndopptager/forsterker 

2 Nede rste bi l ledfel t (B-2) med plass til 

max . 7 bi l de r 

3 BespoBspane l (max. 7 knapper i bruk) 

4 Feedback-lampe~,rØd/grØnn 

i:L.. 
® ® 

DDLJUDDD B-:G 
o O o O o O Q RP 

i l Som i suksessiv Dl. 

BO 

B-2 

RP 

FL 

2 Presentasjon av fra 2 til 7 forskjellige bilder 

i nederste b illed- fel t (B-2) SD 

3 Som i f o r b indelse med Suksessiv DL 

4 - " -

5 Reg i s t r er i ng av personens reaksjon eller 

r eaks jone r, båd e f e i lvalg og riktige reak

på RP. 



- 49 -

6 Som i forbindel se med suksessiv DL, 

unnta t t tillegg (ad. 5.1.). 

7 Som ved suksessiv DL. 

III Matching-to-sample DL: Samtidig M- T-S. 

Komponenter l Båndopptager/forsterker . 

2 øv erste billedfe l t (B-l) 

3 Nederste bi llefel t (B-2} 

4 Responspanel 

5 Feedback- lamper 

Billedmessig Se side 45. 

Komponent er 

i funksjon og 

sekvens l Som i forbindelse med suksessive Dl 
S 

2 Sample stimulus (S ) presenteres i samme tre alter~ 

nativer som i forbindelse med suksessiv DL, punkt 2. 

Blir stående men s 

3 Diskrimi native stimuli (SD) fØres inn i B-2 like etter. 
od D S Ba e S og Svarer 

4 Til personen reagerer til ett eller flere av bildene 

i B-2 ved å trykke p korresponderende knapp/knapper 

Det videre for løp vil være som i forbindelse med 

s ukses s iv Dl, punktene 4 - 7. 

IV MATCHING - TO-SAMPLE DL: UTSATT matching. 

Det samme som i f or b indelse med samtidig m-t-s, 

(I l l), bare med ett unntak: 

Sample stimulus fjernes før SD i B-2 fØres inn, og 

et regulerbart tidsintervall skytes inn mellom de to 

h endelsene. 



Eks . 1. 

Ek s . 2 
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V GENERELT OM RE SPONS-SYSTEMER OG FREMFØRING TIL 

NESTE SEKVENS. 

Ett bilde (B-l), objekt (O!M), eller ett lydstimulus 

(BO) presenteres som SD; t re r e spons - alternativer, 

eventuelt kombinert med t re bilder i B- 2, hvorav 

bare ett al t erna t iver riktig . 

I DDGJ0~DD B-2 J 

OO@~QO O 
+- ...,. -;-

Al t ernativ l: 

+ riktig knapp, dvs. 
gir grønt lys 

- feil knapp (rØdt lys) 

Hvilke t som helst f ø rs t e t rykk , riktig (+) eller 

f e i l (-) , f ø rer, etter et nærmere bestemt delay

interval l v ide re t i l neste sekvens. Trykk-posisjon 

registreres. 

Alternativ 2: 

Ba r e trykk på +-kna pp f Ører v idere til neste sekvens. 

Trykk-posisjon registreres. Delay-intervall. 

Trykk p å feil knapper fØr riktig, tenner rØd lampe 

og registrere s i den rekkef ølge de g jøres, men fØrer 

i kke v i der e t i l neste sekvens. 

7 b ilder p rese nteres samtidig i B-2. Det er riktig å 

reagere ti l tre av dem (+++): 

0 00 000 0 
QQOQ O O O 

+ + 

B-:z 

Rf> 

l Alle trykk registreres i den rekkefølge som de 

gjøres og med t i dsangivelse for hvert av, dvs. fra 
S-start til trykk (Dette gjelder også eksemplet 

ove nfor ) . 

2 +- trykk t enner grønn lampe, 

--trykk tenner rØd lampe. 

3 FØrst når alle +knapper er trykket, fØres en ny 

sekvens inn, dvs., etter et styrt delay-intervall. 



(Bestill i ngs-ark , brukt i 

f orbindelse med konstruk

sjon av stimulus- eller 

oppgave-bilder.) 

8-1 

- 51 -

,/ 

"'---- - --

r - - - - - -- --I 

.- ---

l 
I 
1 

I 

I 

_ _ _ _ J 

M. l'ItborJ 
Ne 

r BESKfi /VELSE. : 

- - - ------ - ---- ------ -- - - ~ 

B-2., 

BE.!.)('RI veI-oSe: 

l 



- 52 -

BL-EKSPERIMENT. 

2- og 4-valg begreps- identifikas jon (BL-2, BL-4) ~ 

To forskjellige instruksjons- b e tin gelser: BL-2.1~ BL-2.2 

Bl - 4.1; BL- 4. 2 . 

Læringsbe t i ngelse : 2c. l. 

FORKLARING; MOTI VERING: 

Du fi nne r det kanskje rart at jeg avspiller et lydbånd

o pptak i stedet f or å lese opp eller la deg selv 

lese instruksj onen. 

Grunnen t il dette er f Øl gende: 

Hvi s jeg s elv le s te instruksjonen for hver ny perso~ 

vi l le j eg ikke ha kontroll over at jeg leste med 

samme s t emmel e i e, fart , betoning og pauser for alle 

deltagende p e rsoner. 

Hv is jeg over lot til hver person selv å lese instruk

sjonen, vi lle j eg ikke vite hvor fort forskjellige 

personer leste, hvor grundig de gjorde det, hvor mange 

repetis j oner av viktige avsni tt ble gjort, o.l. 

Begge d e ler ville kunne medføre feilkilder som er 

u Ønskelige i et lærings-eksperiment av denne art. 

Jeg vet ikke om du v i l finne lærings-oppgaven 

lett eller vanskelig. 

Uansett hvordan du opplever den, lett eller vanskelig, 

vil jeg be deg løse den så raskt og hensiktsmessig 

som mulig. 

Du b idrar på den måten til å belyse viktige sider 

ved begreps- og språk-læring. 

Overdreven frykt eller engstelse er det ingen grunn til 



(Begge bely s e s, 
d et neders t e 
oppdelt i fel
t e r) 
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å ha. ForsØk helle r å være avs lappet, men med 

våken oppmer ksomhet , når du går inn i lærings

s ituas j onen. 

ORIENTERING OG INSTRUKSJON: 

Du sitter nå foran et såkalt lærings-pane l , nærmere 

beste mt, et d iskriminasj onslær ings - pa nel. 

Ved dette panel et skal du lære å knytte ulike 

"fellesnavn" ti l s i d e -ordnede k las s e r av "objekter", 

presentert i billedf orm. 

I så henseende ligner lær i n gen på mye av den begreps

og språklær ing s om f i nner sted i det naturlige l i v. 

Fo r a t oppgave n ikke skal bli for lett, men derimot 

mes t mu l i g lik for alle, h ar jeg fått laget b ilder 

av såkalte geometriske figurer i stedet for vanlige 

objekter ; og d u s ka l navnsette dem ved bokstaver 

i stedet for v ed v anlige ord. 

Nå litt om lærings-panelet, det d u får se der , og det 

du ska l g jøre: 

Som du kan s e , h a r lær i n gs-pa nelet blant annet to 

billed-fremv isni ngs-skjermer. 

Den nederste skjer men e r delt opp i felter, der hvert 

felt korrespondere r me d en av de to trykk- knappene 

som skal brukes . I h vert felt skal det vises en 

bokstav . 

Ved t r y kk på en av de to knappene skal du senere 

få vise ditt va lg av bokstav på nederste skjerm, 

etter a t du har sett et bilde på den øverste skjer men. 

Ende l ig, over den nederste skjermen er plassert to 

lamper, en grønn og en rØd. Hvis den rØde lampen 

lyser når du trykker, viser den at du har valgt 

rik tig bokstav. Hvis den grønne lampen lyser når d u 
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2 Va lget av boks tav-navn ska l du vise ved å trykke 

på den knappen som har plass nærmest den valgte 

bokstav. 

Men du skal ikke trykke noen knapp fØr bokstavene 

v i ses på nederste skjerm. Dette er v iktig: I kke 

t rykk f Ør boks t avene v i ses p å nederste b illed-sk j erm. 

Nå r bokstavene vises, skal du så snart som mulig 

trykk e ved den v a lgte bokstav . 

3 Idet du t r ykker på knappene, finner to hendelser 

sted: 

For det fØrste: Den rØde eller grØnne lampen signali

serer at d u har valgt henholdsvis riktig eller feil 

bokstav- navn. Jeg gjentar: RØdt lys bestyr riktig 

valg; .. grØnt lys betyr feil valg. Dersom valget 

av bokstaver feil, skal du trykke også den andre 

knappen, som da må være riktig. 

For det annet: Bokstavene fjernes fra nederste 

billedskjerm når du trykker ved riktig bokstav. 

l Etter en s t und v ises et nytt bilde på Øverste skjerm. 

Dermed starter d en s amme s e rien av hendelser som 

nettopp er beakrevet ,og slik fortsetter det inntil 

5 serier ~ 32 bilder er presentert og navnsatt av deg. 

Nå er vi klare ti l å begynne. 

BL-EKSPERIMENT, 

2- og 4-valg begreps- i dentifikasjon (BL-2; BL-4); 

To for sk jellige instruksjonsbetingelser: BL-2.l; BL-2.2 

BL-4.l; BL-4.2 

Lærings-betingelse : 2c.2 

ORIENTERING OG INSTRUKSJON: 

Du sitter nå foran et såkalt lærings-panel, nærmere 

bestemt, et diskriminasjonslærings-panel. 

Ved dette panelet skal du lære å knytte ulike "felles-



(Begge be lyses, 
det nede rste 
oppdelt i 
felter ) . 
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navn" t i l side-ordnede klasser av "objekter", 

presentert i billedform. 

I så henseende ligner læringen på mye av den begreps

og språklæring som finner sted i de t naturlige liv. 

Porat oppgaven ikke skal bli f or l ett, men der i mi t 

mest mulig lik for a lle, h a r jeg få t t lage t bilder 

av såkalte geometriske f i gurer i s tedet f or av vanlige 

objekter; og du skal navnse t te d em ved bokstaver i 

stedet for ved vanlige ord. 

Nå litt om lærings-panelet , det du får se der , og det 

du skal gjøre: 

Som du kan se, har lær i n gs-pane let bla nt a nnet t o 

bi l ledfremvisnings-skj ermer . 

Den neders t e sk j e rmen er d e lt opp i f elter, d e r hvert 

felt korrespond erer med en av d e to trykk-knappene 

som skal brukes . I hvert felt skal det vise s en 

boks tav . 

Ved trykk p å e n av de t o knappene skal du senere få 

vise di tt v a l g av bokstav på neder ste sk j e rm, etter 

at du har sett et bilde på d en øverste s kjermen . 

Endelig, over d en nederste s k jer men er plassert to 

lamper , en grønn og e n rød. Hvis den grønne lampen 

l y ser når d u trykker , viser d e n at du har valgt riktig 

bokstav . Hvis den rØde l ampe n lyser når du trykker, 

viser den at du har va l gt f e i l bokstav. 

Det s om kommer til å sk j e, er følgende: 

l Førs t vis e s et bilde p å øverste skjerm. Det vis e s 

i ca . 4 sekunder. 

2 Så blir det e n kort pause f Ør bokstavene vises på 

n ed e rste skj e r m. I den pausen må du ikk e trykke på 

knappene. 
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3 Ette r pause n vises bokstavene A og B på nederste skjerm. 

4 Da, men fØr s t da s kal du trykke på en av de to 

knappene som korresp ond e r er med boks tavene. Ved å 

trykke ved en b okstav , v i s e r du hvilket b oks tav -navn 

du har s a t t på b i ldet som d u så på øvers t e sk jermen. 

Trykk s å hurti g s om m l ig etter a t bokstavene er 

kommet f r em på sk j erme n; i d e t du t r ykker, viser 

lamp ene v e d g r øn t eller rØd t lys om du har valgt opp

gaveriktig e ller f e i l b okstav. Ved at du trykker på en 

av knappen e , blir b oks tav e ne fjer ne t. 

Kor t t i d etter v ise s 

l et nytt bilde på øv e rste billed-skjerm. 

Slik f o r tsetter d et om og om igjen, inntil en og 

s amme serie av bi lder er vist 5 ganger. 

xxxxx 

Ialt er d et 32 for s kj e l lige bilder i den serien av 

bilder som skal v ises på øverste billed-skjerm. De 

kommer som nevnt til å bli vist flere ganger, med en 

liten pause mellom hver serie på 32 bilder. 

Pausen er lagt inn av tekniske grunner; hele tiden 

er det s amme oppgave som skal lØses. 

Jeg sa nylig at alle de 32 bildene er forskjellige på 

en eller flere måter. De kan også være like på en 

eller flere måter. 

Likhe tene og forskje llene kan beskrives ved fem hoved

kriterier. 

(Di n o ppgave består blant annet i å finne ut) 

hvilket av fem mulige hoved-kriterier som kan gi 



2. 2 

- 59 -

grunnlag f or å klass i f is e re bilde ne i de t o u nder

g ruppene, A og B, som er val g t for denne løsni n g en. 

Hver av undergruppene A og B omf atter 16 b i l d er . 

J e g g jent ar: 

Til s l utt en o ppsummering a v d et som kommer til å s kje : 

l E t bi l de presentere s på øve rste b i lled-skjerm. 

2 Ett a v fem f o rsk je l ige hov e d kr i terier kan da g1 deg 

grunn l a g f o r å velge ent e n A eller B som navn på det 

som er a vbilde t . 

2 Valg et av bokstav-nav n skal du vise ved å trykke på 

den knappen som h ar pla ss nærmest den valgte bokstav. 

Men du s kal ikke try kke noen knapp fØr bokstavene 

vises på neders te skjerm. Dett e er viktig: Ikke 

try kk fØr bokstavene vises på nederste billed-skjerm. 

Når b o ks t avene v i s e s , s kal du så snart som mulig 

try kke ved d en valgte boks t av. 

3 Idet d u t r ykker på en knapp, finner to hendelser s t e d 

omtren t samtid i g: 

For det første: Den grøn ne eller rØde lampen signal i

serer at du har v a lgt henh o ldsvis riktig eller f ei l 

bokstav- navn. Jeg gjentar : grønt lys betyr riktig 

va l g; .. rødt lys betyr feil valg. 

For det annet: Bok s tavene fjernes fra nederste billed 

skjerm. 

l Etter e n stund v i s es et nytt bilde på øverste skjerm. 

Dermed starter d e n samme serien av hendelser som 

ne t t opp er beskre vet, og slik fortsetter det innt i l 

5 serier å 32 bilder er presentert og navnsatt av d e g . 

Nå er vi k l are til å begynne. 



SERIES no. -
qnbn Se Lat . S. n~ R 

1 A B 17 A B 

2 A B 18 A B 

3 ' A B 19 1::. 13 

4 A B 20 A 13 

5 A B 21 A 13 

6 A B 22 A 13 

7 A B 23 A 13 

8 A 13 24 , A B 

9 A B 25 A B 

10 A B 26 Jo. B 

11 A B 27 A B - -
12 A .B 28 A B 

13 A B 29 A J3 

14 A B 30 A 13 
, 

15 A B 31 Aj! 
, 

16 A 3 32 1::. 13 
~ 

CL - Learn. ccnd. 2e. Subject eode: 

SERIES no. --
Se. LAT. 's.Jo R Se. Lat. 

I 
S.ne. R So. 

, A TI I 17 A B 

2 AD 18 An 

:3 ~B 19 A B 

4 A B 20 A B 

5 A B 21 A B 

6 A B 22 A B 

7 A B 23 A B 

8 A B 24 Jo. B 

9 fl. B 25 A B 

10 A B 26 A B 

'1 A B 27 A B - -
12 A B 28 A B 

13 A B 29 A TI 

14 A B 30 Jo. B 

15 A B 31 Al!, 

16 IL. n 32 A n 

Lat. 
I 

S.no.R Se. Lat. 

1 A B 

2 fl. B 

3 A B 

4 A B 

5 A B 

6 A B 

7 A B 

8 A B 

9 A B 

10 fl. B 

11 A B -
12 A B 

13 A B 

'14 A B 

15 fl. TI 

.1 

16 A B 

I 
S. no. ' R 

17 A B 

18 A B 

19 A B 

20 A B 

21 A B 

22 Jo. B 

23 A B 

24 fl. B 

25 A B 

26 A B 

27 A B -
28 A B 

29 A B, 

30 /I. B 

31 A B 

32 A B 

Se. 

I I 

I I 

p-

Lat. 

I 

I 

I 

I 

I 

I 

(j) 

o 




