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I. 

F U N C T I O N S O F T H E M E A S U R E M E N T IN T H E I N T E G R A T E D 

S C H O O L - S Y S T E M 

1. By way of introduct ion it must be ment ioned that s c hoo l s 

in H u n g a r y were brought u nde r state management a quar ter of a 

cen tu ry ago. Th i s l ed to the cond i t i ons for the creat ion of an 

in tegrated school-system. Fo l lowing th is there g randua l l y 

deve l oped an integrated network of pr imary a n d s e conda r y 

es tab l i shments : the compu l so ry e ight-c lass pr imary schoo l a n d 

the four-c lass s e conda r y schoo l b a s e d on this. T h e in tegrated 

schoo l-sys tem wh ich emerged is one cf the important factors in 

the implementat ion of the soc ia l a ims in Hunga ry . 

T h e in tegrated schoo l-system h a s many a dvan t a ge s a n d of 

c o u r s e cer ta in d i s a dvan t age s too. At th is point it is des i red 

merely to ind icate briefly t hose a d v an t a ge s wh ich are of 

impor tance a s r ega rds the presen t theme. 

a. From the point of v iew of the schoo l ch i l d ren the main 

a dvan t age of the integrated school-system is that it e n s u r e s 

equa l r ights a nd poss ib i l i t ies for the complet ion of pr imary, 

s e c o n d a r y a n d h igher stud ies . In addit ion to the r ights, emphas i s 

must be made regard ing the poss ib i l i t ies ; t h e se a re ensu red by 

the uniform curr icu lum, the uniform requ irements , the same 

text-books, a nd the unity in the most important bas i c pr inc ip les 

a n d methods of the tuition a nd educat ion . Under s u c h cond i t i ons 

it d oes not l e ad to a b reak in the ch i l d ' s development if, for 

example , it is n e c e s s a r y for some reason for him to c h a n g e 

schoo l s . 

A n o t h e r of its essen t i a l posi t ive charac te r i s t i c s is the 

o p e n n e s s , a s a result of wh ich , everyone , depend ing on the 

sub jec t ive factors and th& natura l endowments , h a s the same 

29 



possib i l i ty of enter ing any of the g iven t ypes of s choo l s after 

complet ion of the primary schoo l ing . 

A l l s c h o o l s of a g iven type prov ide ident ica l qua l i f i ca t ions , 

a n d thus they en su r e the same p rospec t s a s r ega rd s employment 

opportunit ies-

fa. T h e in tegrated schoo l-system a l so h a s many a d v a n t a g e s 

with regard to the p l ann ing a n d direct ion of pub l ic educa t ion : ' it 

is poss ib le to cen t ra l i ze the p lann ing of the con ten ts of t he 

tuition a nd educa t i on , a n d the preparat ion a n d distr ibut ion of the 

cur r i cu la , text-books and other means of implement ing t hese con-

tents; the t each ing a nd pos tgradua l educa t i on of p e d a g o g u e s c a n 

be integrated; a possib i l i ty a r i s e s for ob ta in ing information of the 

resu l ts cont inua l ly , a n d hence the tuition - educa t ion p r o c e s s 

can be regu lab le . 

T h e in tegrated school-system h a s many econom ic a d v a n t a g e s 

too, but it is not w i shed to d i s c u s s these here . 

One ob ject ive means of constant feed-back ensu r i ng contro l 

of the p r o c e s s is measurement of the leve l of knowledge . 

2. T h e r e are severa l funct ions of the measurement of the 

level of knowledge . 

a. A s a l r eady pointed out above , its main role i s con t i nua l 

feed-back. T h e information obta ined on the resu l t s of the p r o c e s s 

are ut i l ized by the t eache rs , those r espons i b l e for p repar ing the 

curr icu la , the au tho rs of text-books, the na t iona l d irect ing o r g a n s 

a nd the pedagog i c a l r e s e a r c h workers . T h e cons tan t feed-back 

is no l e s s important to the s tudents themse lves : the ob jec t ive 

eva luat ion may be an extremely motivating factor in the learn ing . 

The resu l ts of the measurements a re ut i l i zed most d irect lv 

by the t eache rs : in all p h a s e s of the t each i ng they c a n obta in 

continued information on the effects a n d de f i c i ences of the work 

car r ied out, a n d h ence the methods, means arid o rgan i za t i ona l 

forms of dea l i ng with the who le of the c l a s s a nd with the i nd iv i dua l 

s tudents may be r e shaped at any time and in a ny detai l in a n 

adequa te way. The actua l eva luat ion of the ach i evemen t s of the 
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students is es tab l i shed by the objectivity of the measurements . 

For t hose who prepare the cur r i cu l a the nat iona l 

measurement resu l ts are exact i nd ica t ions of the g o o d qua l i t ies 

and the weak points of the cur r i cu la , of their pract icab i l i t ies 

and the n eed for c h a n g e s and modif icat ions, a n d of the necess i t y 

of d e c r ea s i ng or expand i ng the subject-matter taught. They c a n 

a l so obtain a picture of whether the pr inc ip le of the a r rangement 

of the subject-matter was sat isf ied by the ob jec t ive requ i rements , 

whether there is l i near or concent r i c mater ia l-arrangement in 

concre te c a s e s , where and what concentra t ion wou ld be n e c e s s a r y , 

a n d after what time it is just i f ied to carry out cu r r i cu l a r 

modi f icat ions a nd reform, etc. 

S imi lar ly , the text-book writers obtain i nd ica t ions from the 

measurement resu l ts a s to whether the structure of the text-book 

and its log ica l systemat ic d iv is ion are su i tab le , whether the 

ind iv idua l thematic units are correct ly cons t ruc ted , whether the 

presentat ion a n d the ana l y s i s of the material a re appropr ia te tor 

the deve lopmenta l level of the g iven age , whether the s tudents 

are in p o s s e s s i o n of the bas ic knowledge n e c e s s a r y to l ea rn ths> 

set material , whether the text-book con ta ins sufficient regulatory 

a nd methodolog ica l parts , whether the number and qual i ty of the 

exe rc i ses are sat isfactory, etc. 

T h e centra l direct ing o r g an s of publ ic educa t ion can obta in 

information from the nat ional measurements a s to which are the 

most important diff iculties and prob lems requ i r ing genera l ac t ion , 

a nd what are the common difficulties of the s choo l s of the 

v a r i o u s reg iona l uni ts , which differ from the genera l problems; 

these ind ica t ions provide a bas i s for the - d i s cove ry of the m is t akes 

a n d def ic ienc ies , a n d es tab l i sh the s teps to be taken to el iminate 

these shor tcomings . 

It he l ps the pedagog i ca l sc ient is ts to find the most direct 

a nd most top ica l ques t ions . 

b. In the integrated school-system the s tandard i za t ion of the 

means of measurement is simplified: in genereil a s ing le nat iona l 

representa t ive measurement is sufficient to es tab l i sh all t hose 



charac ter i s t i c features which can on ly be est imated after fre-

quent ly lengthy and compl icated va l id i ty a nd reliabil i ty 

inves t iga t ions in thae he te rogeneous school-system. 

c. T h e resu l ts of the nat ional represen ta t ive measu remen t s 

prov ide an ob ject ive bas i s of c ompa r i s on for the eva lua t ion of 

the per fo rmances of ind iv idua l s tuden ts and c l a s s e s . I n d i c e s 

ca l cu la ted from the nat iona l resu l ts c an be added to the 

s t anda rd i zed tests , and form the ob jec t ive b a s i s of the 

evaluat ion . 

3. In o rder for the measuremen ts to be ab le to perform the 

above-l is ted func t ions completely , it i s vital that they sat is fy 

certa in fundamenta l requirements . 

a. A most important requirement is totality. T h i s m e a n s that 

the tes ts must conta in all a spec t s / idea, fact , concep t 

rule, law, theory/ a n d all types of act ivi ty of the material-unit 

measured . T h e measurement therefore ex tends to the cu r r i cu l a r 

maximum. The re are three fundamenta l r e a s o n s for this: 

Pr ist : if it I s des i red to know to what extent the s t uden t s 

master the cu r r i cu l a r material , then it is not poss i b l e to se lec t 

or to c h o o s e in the knowledge to be checked . 

S e cond : the cur r i cu l a do not d i sp l ay the compu l so ry minimum. 

Thus , the se lect ion of the cur r i cu la r material in the measuremen t 

from any point of v iew at all would be done on the b a s i s of an 

ind iv idua l cons idera t i on , and this wou ld in t roduce sub ject iv ism. 

Th i rd : in the integrated schoo l-system the tests a re p r e p a r ed 

for genera l use , a nd reech the t e a che r s and s tudents after 

typograph ica l dupl icat ion; they car» therefore be r ega rded a s j us t 

such educa t iona l a c c e s s o r i e s as , for example , note-books or 

programmed material . Under such cond i t ions , the se lect ion of the 

cur r i cu l a r material from a ny point of v iew might h a ve the resu l t 

that the t e a che r s would not str ive to a ch i e ve the cu r r i cu l a r 

requ i rements in the cou r se of their tuit ion, but wou ld concen t r a te 

on the know ledge conta ined in the tes ts , s i n ce the resu l ts a r e 

determined with the he lp of the tests. 
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b. A n o t h e r bas i c requ irement is re pre sentativity. 

In the in tegrated schoo l-system the poss ib i l i ty ex is ts for 

a g iven mark to ind ica te the same level of know ledge everywhere . 

Consequen t l y a n ob jec t ive b a s i s of compar i son is n e c e s s a r y for 

the eva luat ion of the ach ievemen ts . Fo r th is pu rpose , in p l ace of 

the specu la t i ve no rms the nat iona l ave rage resu l ts au tomat ica l ly 

sugges t t hemse lves . B e c a u s e of the many h und r ed s of t h o u s a n d s 

of s tudents , a fu l l-scale measurement can not be ca r r i ed out to 

determine these . But it i s not n e ce s s a r y : the represen ta t i ve samp le 

/on the b a s i s of the l aw of l a rge numbers/ is jus t l ike a sca led-

-down ve r s i on of the overa l l populat ion , a nd so the resu l ts of the 

methodica l ly made represen ta t i ve measurements re l iab ly reflect 

the nat iona l si tuat ion. T h e s e representa t ive measu remen t s must be 

repeated at certa in in terva ls , in order that the c h a n g e s /development/ 

unde rgone throughout the y e a r s can be t aken into cons i de ra t i on 

so that the norms do not grow rigid, b e c a u s e in th is way they 

wou ld become imped iments to further development . 

n. 

M E T H O D O L O G I C A L B A S E S O F THE M E A S U R E M E N T 

1. The rel iabl i t iy a n d object iv i ty of the resu l ts d epend to a 

l a rge extent on what s ca l e is u s e d in the measurement . 

a. T h e techn i ca l l i terature on the methodology of measurement 

/e.g. To rge rson , 1962; Sixtl , 1967; Rummel, 1958/ dea l s in detai l 

with the types of sca l es . T h e s e works come to the uniform 

conc l u s i on that the metric /abso lute a nd interval/ s c a l e s ensu r i ng 

object ivity to a maximum can be app l ied in few f ie lds in pedagogy . 

A s is well known , the main character is t ic of t he se s c a l e s 

is the addit ivity, wh i ch is e n su r ed by the fact that it h a s unit 

va l ue , a nd all other v a l u e s a re definite mult iples of the unit va l ue ; 

further, the in terva ls between the units a re ident ical . With s u c h 

s c a l e s it i s poss ib le to determine primarily data regard ing the 

phys ica l deve lopment of the s tudents ; they are app l i c ab l e a lmost 

exc lus ive ly to the measurement of per formances in sport a nd 
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product ive work , and are not su i tab le d irect ly to exp r e s s 

s tudy ach i evemen t s and the leve l of knowledge . 

b. Ord ina l s c a l e s h ave extended to the eva lua t ion of the 

leve l of knowledge . T h e ord ina l s ca l e is u s e d al l o ve r the 

wor ld in tradi t ional c lass i f i ca t ion , independt ly of how many 

marks /numbers/ a re invo lved in the eva lua t ion , a n d of whether 

a better per formance is ind ica ted by the l a rge r or the smal ler 

numbers . 

In pract ice , however , o rd ina l s c a l e s a re a l s o app l ied when 

the eva lua t ion is made by a po in ts system i ns tead of marks. 

T h e situation is made more complex here by the fact that 

/ accord i ng to the est imated deg r ee s of difficulty of the prob lems/ 

a different number of po ints is es tab l i shed for the eva lua t ion 

from problem to problem, i.e. ord ina l s c a l e s of different d eg r ee s 

are u sed within a g iven performance^ 

T h e determinat ion of the mark is made difficult by a number 

of fac tors , wh ich make the object ivi ty of the ma rks doubtful . 

First : v e r y complex ach ievemen ts a re eva l ua ted overa l l 

with a s ing le mark, a n d so a s r ega rds the deta i l s it i s not 

poss ib le to g ive sufficient cons idera t i on to the e lements of the 

ach ievement or to the propor t ions o f cor rec t ly a n d incorrect ly 

so l ved elements. In other words : the cr i ter ia of the es tab l i shment 

of the marks are not clear-cut. 

When eva lua t ion is made on a points sys tem, a l though it 

differs from problem to problem, in the es tab l i shment of the 

number of points the cond i t i ons for. decreas in f i the number of 

points /subtract ion/ in a c c o r d a n c e with the incorrec t e lements 

c a n rare ly be determined unamb iguous ly . 

S e cond : qual i tat ively ve ry different t h i ngs must be measu r ed 

a n d compa red with the g rad ing , a n d so it i s not poss ib le to 

sat isfy the bas i c requirement of the method ica l s ca l e of order , 

w h i r h r « n he worded a s fol lows: _II some e lement "a" is g rea ter 

and better than element "b" , a n d element "b" i s greater a n d 

better than element "c" , then of necess i t y "a " must be greater 
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and better than "c". / Exp ressed a s a formula: a ^ b y y b ^ c—^a^ c./ 

Fo r example: the mark for a mathemat ica l problem is 4 

/"good"/, whi le that for a grammat ica l problem is 3 / "average"/ . 

Does this mean that the mathemat ical work is object ively more 

va l uab l e a n d better than the grammat ica l work? T o some peop le 

this ques t ion might a ppea r a b s u r d pe rhaps , but it is certa in ly a 

just one , s i nce when the two, qual i tat ively ve ry different th ings 

are eva l ua ted with the uni ts of one a n d the same measurement 

system, then - c on s c i o u s l y or s u b c o n s c i o u s l y - we compare them 

quant i tat ively. A n d s ince the qual i tat ive d i f ference between them 

is v e r y grea t , they exceed the crit ical limit of comparabi l i ty . 

In pr inc ip le the compar i son is just i f ied a n d object ive on ly 

when the th ings to be compared are qual i ta t ive ly homogeneous . 

Natura l ly , the homogene i ty itself is not abso lu te , a n d there are 

a lso limits of t o le rance to the homogenei ty; th is g i ves a cri t ical 

limit to the quant i ta t ive comparabi l i ty . 

T h e bas i c relat ion of the quant i tat ive compar i son can be 

seen from what h a s been sa i d above , and c an be formulated a s 

follows: the grea ter the qual i tat ive d i f ference between the th ings 

to be measu r ed /compared/ , the c l ose r is the cr i t ical limit of 

comparab i l i ty , a n d v i ce ve r sa : the smal ler the d i f ference between 

them, the more distant the cr i t ica l limit of comparab i l i ty , a n d the 

more ob ject ive a n d more a ccu r a t e the compa r i son a nd the 

measurement . 

c. From th is relat ion there a r i s es the possib i l i ty of mak ing 

the measurement of the leve l of knowledge object ive: the 

per formances must be broken down to e lements whose qual i t ies 

do not differ from e a ch other, whi le one of their qua l i t ies can 

be unamb iguous l y determined. In this c a s e the e lements with 

ident ical qua l i t ies c an be counted , a n d a s a result a der ived 

sca le i s ob ta ined , in wh ich every counted element h a s unit 

va lue . 

In effect the well-known nominal sca l e i s app l i ed here. On 

the app l ica t ion of the nomina l s ca l e des igna ted th ings of the 
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same qua l i ty a n d wh ich can be def ined exact ly a re t a ken into 

accoun t . 

If the per fo rmances of the s tudents are broken down to 

s uch smal l e lements of know ledge w h o s e qua l i t i es c a n be 

unamb iguous l y ca tego r i zed from the poss i b l e a l ternat ive so l u t i ons 

good or bad , correct or incorrect , t hen , in effect two de s i g n a t ed , 

accu ra te l y def ined nomina l g r o u p s a re formed: e a c h of the know-

ledge e lements is taken into a ccoun t in the " good " or the " b a d " 

nominal g r o u p . Th i s reckon ing c a n be ca r r i ed out by a s s i g n i n g 

numbers to the two qual i t ies a n d to the two t ypes of nomina l 

g roups : e lements be long ing to the "good" g r o up rece i ve a v a l u e 

of 1, a n d t hose be long ing to the " bad " g roup a v a l ue of O. 

S i n c e every e l enen t is c l a ss i f i ed into one or o ther of t h e s e 

g roups , the v a l u e of the entire per formance c an be e x p r e s s e d a s 

the quot ient of the well a nd bad ly so lved e lements . 

2. With the break ing-down to a l ternat ive e lements the 

fundamenta l problem of the s ca l i ng i s so lved: a de r i ved s c a l e 

h a s been p roduced , wh ich sat is f ies the fundamenta l requ i rement 

of the .metrical s c a l e s , the addit ivity. 

What const i tu tes an a l ternat ive unit c a n in gene r a l be 

determined; it is more correct , however , to dec ide t h i s conc re t e l y 

in every measurement , depend ing on the subject-matter. 

In g ene r a l a n al ternat ive unit is formed by e a c h i nd iv i dua l 

single-term e lementary dec is ion . A l l t ypes of know ledge a re 

c omposed of these . The ind iv idua l marks of the c o n c e p t s a r e 

e a ch sepa ra te single-term dec i s i ons ; in the methodica l concep t-

-definition the g e n u s proximum too is a single-term dec i s i on . 

The facts a re true, single-term, e lementary dec i s i ons . T h e ru l es 

and l aws too are composed of se r i e s of e lementary dec i s i on s . 

T h e opera t ive act ivi t ies a n d prob lems a re somewhat more 

difficult to separa te into a l ternat ive units. Here the e l emen ta ry 

opera t ions const i tute in genera l an a l ternat ive unit. 

3. However , the subject of our measurement , k now ledge , 

p o s s e s s e s charac te r i s t i c s which g ive r ise to further diff icult ies. 
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T h e problem is that a c co r d i ng to their importance the a l ternat ive 

units do not a lways have the same weight, they are not a lways 

homogeneous . It is sufficient to i l lustrate this by cons i de r i ng a 

s ing le simple example . If, let u s say , the s tudents had the t ask 

of writing the date of the ou tbreak of the S e c o n d Wor ld War , 

th is problem can be broken down into three, a ccu ra t e l y 

c lass i f i ab le a l ternat ive elements: year , month, day. Of t hese three 

facts, however , the know ledge of the yea r is c lear ly more important 

than the know ledge of the month or the exact day: from the point 

of v iew of the deve lopment of a chrono log ica l or ientat ion a n d a 

h is tor ica l attitude, know ledge of the yea r performs a more important 

funct ion than that of the month and the day. It is n e c e s s a r y that 

it r e ce i ves a greater weight in the eva luat ion too. 

The knowledge of the s tudents rep resen ts different v a l u e s 

at the different leve ls . In the multiple cho i ce ques t i ons wh ich a re 

fair ly w idesp read in the measurement of knowledge , the s tudents 

g i ve an accoun t of their knowledge in the main at the level of 

recogni t ion . A more difficult t a sk than this is the reproduc t ion 

from memory of learnt knowledge . A still more difficult ach ievement 

is the nrar-.tir.al ann l i ca t ion of the knowledge to c a r ry out v a r i o u s 

opera t ions and so lve problems. 

A n d a s r ega r d s what is in fact difficult to the s tudents 

themse lves , a n d what is eas i l y s tud ied /in other words what is 

e i ther important or not important to them/, th is d e p e n d s on. a 

l a rge n u m b e r of factors. In the evaluat ion , however , cons idera t i on 

must be g iven to what exper i ence shows: wh ich e lements are 

more difficult to l earn , a n d wh ich e lements present l e s s se r i ous 

prob lems for the s tudents to learn. 

A s c an be seen , the a l ternat ive ach ievement-e lements are 

genera l l y not homogeneous , but from severa l po ints of v i ew are 

he te rogeneous . 

To summar i ze what h a s been sa id , it c an be stated that 

in the measurement of the level of knowledge it is not sufficient 

to break down the per formance to al ternat ive uni ts , a n d to take 

t hese into accoun t unit by unit; it is a l so n e c e s s a r y to weight 

t hese units. 
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It h a s a l r e ady been ind ica ted in the a b o v e that three 

t ypes of weight ing a re u s e d in our measuremen ts . 

a. T h e funct iona l / importance/ weight must be es tab l i shed . 

T h i s is done by a stat ist ical p rocedure . With the he lp of a 

tab le every ind iv idua l elerr.ent of the test p rob lems is we igh ted 

by an a dequa t e number /80-120/ of theoret ica l a n d practiced 

experts , r e s e a r c h worke r s a n d teachers . E a c h element is 

g ra ted separa te ly into the fol lowing th ree categor ies t : „very 

important" /3 points/, „important" /2 points/, a n d „ l ess important" 

/1 point/. T h e funct ional weight of e a c h ind iv idua l a l ternat ive 

unit /the v a l ue of F / i s the a ve r age of the ob ta ined v a l u e s . 

T h e cho i ce of exper ts is made in a c c o r d a n c e with the 

ru les of representa t ive sampl ing , e nd their number is 

adequa te l y l a rge , a n d so the ca l cu l a t ed funct iona l point v a l u e s 

a re a s ob ject ive a s poss ib le . 

b. T h e leve l weight /va lue L^/ c a n be determined by a n y 

spec ia l i s t a lone . 

It shou ld be noted that the determinat ion of the l eve l s 

is still not suff ic ient ly e labora ted . It Is certa in that the 

recogn i t ion level c a n be well d i s t i ngu i shed from the level of 

reproduc t ion , but the app l ica t ion of know ledge t a k e s p lace at 

s eve ra l leve ls : there a re s impler , e as i e r a n d more difficult, 

more complex app l i ca t iona l problems. We do not yet p p s s e g s 

suff icient exper imenta l data for a re l iab le theoret ica l diffP1"«1^»®-

tion of these . A s a provisioned solut ion the v a l u e of for 
• P 

a ccoun t i ng prob lems on the level of recogn i t ion is 1, on the 

leve l of reproduc t ion i s 2, and on eve ry leve l of app l i ca t ion 

i s similarly 3 points. . 

In our expe r i ence the deg rees of difficulty within the 

leve l of app l i ca t ion a re e x p r e s s e d by the empir ica l point 

v a l u e s to be d i s c u s s e d below, a nd so the resu l t s a re not 

d istorted by the l ack of further differentiation. 

38 



c. T h e empir ica l weight /'value E i s determlnde by 

representa t ive measurement . 

Its ca lcu la t ion is b a s ed on the cons idera t i on that if 

someone can not a n swe r a ques t ion then to rep ly Is an 

inso lub ly difficult problem for him. Prom the point of v i ew of 

the measurement the reason for th is is of no importances it 

does not c h ange the fact. 

If the majority of the s tudents do not so lve a certa in 

problem or problem e lonen t in a nat iona l representa t ive 

measurement , th is means that its solut ion is ob ject ive ly 

difficult. T h e degree of difficulty and its measure , the v a l u e 

of E , c an be e x p r e s s e d by the percen tage ratio of t hose 

g iv ing the incorrect solut ion. 

It shou ld be s t r e s sed aga i n that a s r ega rds the 

determinat ion of the va l ue of E^ the c a u s e of the difficulty 

is ins igni f icant , s i nce the aim is the estab l ishment of the 

degree of difficulty n e c e s s a r y for the eva luat ion ; the d i s cove ry 

of the r e a s o n s is a dv i s ab l e from a d idact ica l point of v iew. 

The r e a s o n s c an be determined by qual i tat ive ana l y s i s a nd in 

the main by the exper imenta l s tudy a c company i ng this. Of 

cou rse , light c an a l so be shed on certa in r e a s o n s by 

mathemat ical p r ocedu res if it is poss i b l e to col lect su i tab le 

c a u s a l data on the s tudents t ak ing part in the measurement 

/family cond i t ions , hous i ng cond i t ions , methods a nd means of 

teach ing , the equipment of the schoo l s , etc./: the corre la t ion 

between these a nd the per formance leve ls c an g ive information 

on the r e a sons . 

d. Sepa r a t e eva lua t ion us i ng the three types of points 

would great ly compl icate the u s e of the tests. With a v iew to 

the eas ie r manageab i l i ty and the e laborat ion of more 

comprehens i ve per formance i ndeces , an amalgamated point 

va l ue is calculated, for e ach problem element. Th i s is the 

product of the three point v a l u e s . 

F ina l ly , in order to simplify the work of the t e a che r s 

39 



app ly ing the tests , the total point v a l u e s for the problem 

elements are conver ted to percen tage distr ibut ion rat ios. 

T h e s e v a l u e s a re ca l led percen tage points /%p/. Con sequen t l y , 

in eva luat ing the test it is suff icient to sum up the v a l u e s 

of the correct ly so l ved problem elements , whereby the v a l u e 

of the per formance is obta ined e x p r e s s e d a s a percen tage . 

4. The eva lua t ion pract ice wh ich h a s emerged d e m a n d s • 

the conve r s i on of the measu red resu l ts to marks . T h e r e a r e 

severa l methods known for th is . 

a. O n e method, wh ich may be named a p rocedu re b a s e d on 

conver t ion , is b a sed on theoret ica l a n d pract ica l cons i de ra t i ons : 

for example , with a per formance of 0-40 % the student r e c e i v e s a 

mark of „fail", with 41-55 % „fair", with 56-70 % „average " , with 

71 - 85 % „good" , a n d with 86 - 100 % „excel lent" . 

T h e main de f ic iency of s u c h genera l , predetermined , 

specu la t ive norms is that they are not related with reality. 

When s uch norms a re u sed it may happen that the majority 

of the s tudents rece ive a mark of „fail" in a g iven measurement . 

Por i ns tance , it is not a rare o c c u r r e n c e in real i ty for the 

nat ional per formance ave rage for s tudents for one or other of 

the knowledge un i ts of the sub ject matter to be below 40 %p. 

in such a c a se , on the bas i s of the norm g iven a s an 

example half or more of the s tuden ts would rece ive a mark 

of „fail". 

If the nat iona l level is so low, then the r e a s o n s a nd 

the poss ib i l i t ies of overcoming t hese must be sought . T h e 

reason may be the inappropr ia te cons t ruc t ion of a text-book, 

the use of incorrect teach ing methods , etc. With c l ass i f i ca t ion 

a cco rd i ng to a pref ixed norm, we shou ld in '.'ffect be pena l i z i ng 

the s tudents en masse , a nd mainly for r e a s o n s beyond their 

control . Por this r eason we do riot c ons i de r specu la t i ve no rms 

a s sui table for use . 

b. A more real ist ic and more wel l-founded p rocedu re than 

this is conve rs i on to marks by the method of averag ing . 

T h e e s s e n c e of this is a s fol lows: 
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In the na t iona l representa t ive measurement the 

per fo rmances of the s tudents are tradi t ional ly a s s e s s e d by 

the t e ache r s into the g r a d e s „excel lent" , „good" , „average" , 

„fair" a nd „fail". T h e tests with these g r ades are 

then sepa ra t ed into the v a r i o u s g roups , a nd the a v e r a g e s of 

the measu red %p v a l u e s a re ca l cu l a ted for e ach grade . 

Let u s c on s i d e r the fol lowing c a s e for example : the 

measu red a ve r age for the s tudents who ob ta ined a g r a de of 

„fail" i s 26 %p, for the „fair" g r ade is 34 %p, for the „ ave rage " 

g r ade 52 %p, for the „good" g r ade 78 %p, a nd for the 

„excel lent" g r ade 88 %p /Agos ton-Nagy-Orosz , 1971, p. 106/. 

The no rms of the conve rs i on to marks is ob ta ined from t h e se 

a v e r a g e s by ca l cu l a t i ng the ar i thmetical rrean of ad jacen t 

g r ades . Thu s : 26+34:2 = 30%p; 34+52:2 = 43 %p; 52+78:2 = 65 

78+88:2 = 83 %p. Hence the key to the conve r s i on to marks 

is: 

fail 0 - 3 0 %p 

fair 31 - 43 %p 

ave r age 44 - 65 %p 

good 66 - 83 %p 

excel lent 84 -100 %p 

It is well known that mark ing is performed in a fairly 

sub jec t ive way. Th i s is shown by compar i son of the g r a d e s 

awarded and the measu red results . A c c o r d i n g to the ev i dence 

of nat iona l measurements , however , the sp read in the g rad i ng 

resu l ts is so l a rge that it e x ceed s all concep t ions . T h u s , the 

subject iv i ty of the g rad ing is much stronger than we might 

expect. Ev i dence of this is prov ided by the fol lowing example . 

In 1968 we measu red /Nagy, 1971/ the nat iona l leve l of 

deve lopment of abi l i ty in e lementary ca lcu lat ion . One of the 

i nd ica tors of the leve l is the number of fau l t less ly performed 

opera t i ons per minute. B a sed on the averag ing of the g r a d e s 

awa rded by the t eachers , in c l a s s 1 of pr imary s choo l s the 

a ve r age per formance of s tudents who rece ived a g r ade of 
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„fail" was 1.5 faultless operations per minute; that for a grade 

of „fair" was 2.7; that for „average" was 4.8; that for „good" 

was 6.5; and that for „excellent" was 8.5 faultless operations 

per minute. A ccordingly, the norms for the conversion to 

marks are: 

fail 0 - 2.1 faultless operations/minute 

fair 2.2 - 3.8 

average 3 . 9 - 5 . 7 " 

good 5.8 - 7.5 

excellent 7.6 - " 

The spread, however, was so great that there were 

schools where even with 9 faultless operations per minute the 

students received a grade of „fail", while on the other hand 

there were also schools where even 1 faultless operation per 

minute was sufficient to obtain a grade of „excellent"! Thus, 

there is complete chaos in the awarding of the gradings. This 

is a lso shown by the following figure /Agoston-Nagy-Orosz, 

1971, p. 107/. 

Figure I 



In ano ther measurement / u r o s z , 1970/ we s tud ied what 

percentage of the s tudents ob ta ined the ind iv idua l g r a de s 

a cco rd i ng to the norms p r oduced by averag ing . Th i s is s hown 

by the fol lowing table: 

Tab l e 1 

Pe r cen t age of s tudents at ta in ing g r ade 

Pr imary Pr imary S e c o n d a r y S e c o n d a r y 
schoo l schoo l s choo l s choo l 
c l a s s 5 c l a s s 8 c l a s s II c l a s s IV 

Pai l 31.5 22.9 42.9 37.4 

Pa i r 5.6 24.1 7.4 9.2 

A v e r a g e 16.7 9.3 10.0 10.7 

G o o d 22.2 17.0 3.7 14.8 

Excel lent 24.0 26.7 36.0 27.9 

It c an be seen from all th is that there is no unity in the 

determinat ion of the g r ades , even though the bas i c pr inc ip le 

for this is p rov ided in the in tegrated school-system. 

A s a final conc l us i on : the method of ave rag i ng is not 

sui table for mak ing the eva lua t ion object ive. 

c. In our Department we have deve loped a p rocedure for 

conver t ing to marks by the method of s tandard deviat ion. 

Our measurements have conf i rmed that the well-known law 

of normal distr ibut ion is a l so va l i d for the distr ibut ion of the 

measured resul ts ; a c co rd i ng to this law 68 V-'a of the e lements 

can be found within the s t andard deviat ion, whi le 32 % /in 

proport ional distr ibution/ l ie in posi t ive and negat ive d i rec t ions 

outs ide the s t andard deviat ion. 

Prom this regular i ty there a r i s e s that natura l method of 
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conve r s i on to marks , a c co rd i ng to wh ich pe r fo rmances ly ing 

outs ide the s t andard deviat ion in the nega t i ve direct ion are 

g r aded a s „fail", a nd those outs ide it in the posi t ive d irect ion 

a s „excel lent" ; the region of the s t andard devia t ion is d iv ided 

into three equa l parts to g ive the in terva ls of the „fair", 

„ ave rage " and „good" g r ades . 

In one of our measuremen ts /Orosz , 1971/ the a ve r age 

of the nat iona l per formance w a s x = 56.8 %p, a n d the s t anda rd 

deviat ion was s = 23.1. T h e range of the s t a nda rd deviat ion 

was therefore from 56.8 - 23.1 = 33.7 %p to 56.8 + 23.1 = 79.9 

%p. A g r ade of „fail" is t hus awa rded to t ho se s tudents w h o s e 

per formance is poorer than 33.7 %p, a n d „excel lent" to t hose 

exceed i ng 79.9 %p. The r ange of the s t anda rd dev ia t ion = 2 s = 

= 2 x 23.1 = 46.2. Th i s is d iv ided into three equa l parts, i .e. 

r a nges of 15.4 %p. T h e range of the „fair" g r a de is therefore 

from 33.7 to 33.7 + 15.4 = 49.1 %p; the „ ave r age " g r ade from 

49.2 to 49.1 + 15.4 = 64.5 %p; and the „good" g r ade from 64.6 

to 64.5 + 15.4 = 79.9 %p. 

In s u ch a way we have obta ined a mathemat ica l ly b a s e d 

p rocedure with the he lp of wh ich the c o nve r s i o n to marks c a n 

a lways be car r ied out in a c c o r d a n c e with the rea l situat ion. 

Prom a pedagog ica l point of v iew, however , this method 

c an be cr i t ic ized . In every c a s e about 16 % of the s tudents 

wou ld rece ive a „fail", i ndependent ly of whe ther the nat iona l 

resu l ts a re good or bad. Expe r i ence of ou r measuremen ts 

s hows that it may happen that the a v e r a g e of the per fo rmances 

of the s tudents is h igher than 70 %p, a n d the s t anda rd dev ia t ion 

is lower than 20 %p. Thus , even those s tuden ts at ta in ing a 

per formance of 50 %p wou ld rece ive a „fail", a n d th is is clearly 

too seve re a requirement . 

Por th is r e a son /and b e c au se of other t echn i ca l cons i de r a-

t ions/ the limits of the „fail" a nd „excel lent" g r a d e s are t aken 

not a s the sirrple extent of the s t anda rd dev ia t ion but a s o ne 

and a half t imes the s tandard deviat ion , whi le the o n s a nd a 
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half t imes expanded s t anda rd dev ia t ion-range is d iv ided into 

three parts to g ive the „fair", „ average " a nd „good" g rades . 

Expe r i ence h a s a l so shown that a rea l ly normal , uniform 

performance distr ibut ion is ob ta ined if the a ve r age is a r ound 

x »» 50 %p. In the c a s e of a n a ve r age s igni f icant ly lower 

/higher/ than th is , the distr ibut ion cu rve exhibi ts slant a nd 

asymmetry on the left /right/ s ide , i .e. In the negat ive /posit ive/ 

direct ion, a n d th is distorts the s c a l e of the conve r s i on to 

marks. In order to eliminate th is , a slant correct ion coeff icient 

ca l cu la ted with the he lp of the median is t aken into considera--

tion. 

On this bas i c pr inc ip le we have cons t ruc ted a un iversa l 

table for conve r s i on to marks /Nagy, 19 70/ for al l t hose c a s e s 

where the measu red ave r age i s between 10 %p a nd 90 %p. 

Theore t ica l ly a nd pract ica l ly , na t iona l a v e r age s lower or h igher 

than this are not poss ib le . 

The propor t ions of the per formances ly ing in the grade-

-ranges t hus ob ta ined are genera l l y /with sl ight deviat ions/ 

the fol lowing: 

fail 7 % of the s tudents 

fair 24 % 

ave r age 38 % " 

good 24 % 

excel lent 7 % " 

We h ave thus ar r ived at a uniform method of eva luat ion 

wh ich conforms to the rea l s i tuat ion, h a s been mathemat ica l ly , 

conf irmed a nd is pedagog ica l l y accep tab le and object ive . 

A s ind ica ted ear l ier , however, , th is system is a s s o c i a t e d 

in pr inc ip le by the dange r that the level in ex is tence at the 

time of the nat iona l representa t ive measurement will be made 

the genera l requirement leve l , a n d a s a result the eva lua t ion 

will become rigid a nd development will be impeded. 

Prac t i ce shows , however , that the mere poss ib i l i ty of 

object ive compar i son to the ndt ionoi IGVGI s p u r s th6 
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t e a che r s to better work. T h o s e t e a che r s w h o s e c l a s s e s 

do not r e ach the nat iona l a v e r a g e feel ill at e a se , a n d .strive 

to ca r ry out their work so that their c l a s s r i s e s to the leve l 

of the na t iona l average . In th is way of c o u r s e the nat iona l 

leve l itself a l s o r i ses in the c o u r s e of the yea r s . It i s suffi-

cient therefore to repeat the nat iona l represen ta t ive 

measuremen ts every 3 - 5 y e a r s , and the new leve l i nd ica tors 

will e n su re cons tan t a n d con t i nuous deve lopment . 

5. T h e measurements e labora ted in ou r Department a re 

d iv ided into two groups . One of these is known a s the theme-

-conc lud ing measurement of the level of know ledge , whi le the 

other is the type of measuremen ts determining the deve lopment 

of the act iv i t ies. 

a. The e s s e n c e of the theme-conc lud ing measurement of 

the leve l of knowledge i s that the know ledge of the subject-

-matter for the whole yea r is c h e cked after b reak i ng it down 

into thematic units. 

Why did we select th is type? 

A s po inted out in the Introduct ion, in a c c o r d a n c e with 

our a ims the bas i c charac ter i s t i c of our measu remen t s is 

totality. It i s e a s y to see that it is not poss i b l e to accomp l i sh 

the total c heck i n g of the entire matter taught in a y e a r in a n y 

subject by means of a s ing le measurement . B e c a u s e of the 

extent of the subject-matter a n d the l a rge number of facts taught , 

the time requ i red for s uch measurements wou ld be so long that 

this would undoub ted ly result in cons i de r ab l e t i r edness to the 

students . Consequen t l y , the leve l of the pe r fo rmances wou ld 

reflect not the extent of their knowledge , but ra ther that of their 

t i redness . 

It is n e ce s s a r y , therefore , that the know ledge be studied 

by break ing down the subject-matter into parts . Th i s i s just i f ied 

from ano ther aspec t by the aim of the measurement g iven ear l ier 

that it shou ld g ive a con t i nuous report of the c o u r s e of the 

t each ing , a n d so would permit the regulat ion of the p r oces s . 

Fo r th is reason it is just i f ied to obtain total information after 

the t each ing of every ind iv idua l part of the material forming a 
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l og ica l ly a n d structura l ly na tura l unit, a so-ca l led thematic 

unit: the further t each ing work c an t hus be d i rec ted in accor-

dance with what i n a dequa c i e s h ave been o b s e r v e d a nd what 

shor tcomings must be el iminated before the t each i ng of the 

fol lowing the.-natic unit is begun . It is extremely rare for the 

ind iv idua l thematic uni ts to be complete ly i so la ted a nd 

i ndependen t from the other parts of the subject-matter: the 

e lements of know ledge a cqu i r ed in a g iven unit a r e normal ly 

n e c e s s a r y a s a means of master ing the know ledge of the 

subsequen t thematic unit. 

T h e ind iv idua l t hemes of the subject-matter a re in the 

main of s u c h an extent that the natura l o rgan i za t i ona l unit of 

the teach ing , one l e s son , is suff icient to c h e ck the knowledge . 

It w a s made a definite pr inc ip le , therefore, that no s ing le 

measurement shou ld exceed one teach ing l e sson . 

In th is time /45 minutes/, however , it is not poss ib le to 

ques t ion every student on h is know ledge of every fact in the 

thematic unit. Hence , test-var iants a re prepared ; there are at 

least four of these , a n d more depend i ng on the extent of the 

subject-matter of cou r se , but at most eight. The preparat ion of 

more va r i an t s than this wou ld compl ica te the measurement , a n d 

wou ld a l so endange r the real i ty of the resul ts . S o few students 

within one c l a s s wou ld attempt e a ch var iant that a s a result 

the t eacher wou ld not obta in a real ist ic p icture of the knowledge 

of the entire subject-matter. 

The preparat ion of the tes t-var ian ts a l so h a s the advan t age 

that no two ad jacen t s tudents are work ing on the same var ian t , 

a nd any attempt at coopera t ion is therefore po in t less a n d h a s no 

result . 

A.s h a s been pointed out, the va r i an t s between them conta in 

the whole of the thematic unit, a n d so their a n a l y s i s g i ves a 

comprehens i ve picture of the entire knowledge of a s ing le c l a s s . 

In representa t ive measurement e a c h var ian t is attempted by a 

sufficient number of s tudents for e ach var iant to prov ide rep-
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resenta t ive s amp les too. Consequen t l y , a complete picture i s 

ob ta ined of the na t iona l leve l of knowledge . 

b. The main charac ter i s t i s of measuremen ts es tab l i sh ing 

the development of the act iv i t ies /in brief: deve lopment 

measurements / is that they a r e u s e d to s tudy the deve lopment 

of act ivity in an i ndependen t abil i ty or prof ic iency over the 

entire vert ica l c ross-sec t ion of the schoo l-system, i.e. in every-

c l a s s , beg inn ing from the y e a r in wh ich it is first taught , r ight 

up to the end of the scho l as t i c t each ing , the y e a r s in wh i ch 

the s tudents take their final schoo l examinat ions . 

T h e measurements a re therefore complete from two po in ts 

of view: they are quant i tat ive, s ince they extend to eve ry e lement 

and operat ion of the act ivity measu red , a n d they complete ly 

embrace the dynam ics of the development . 

In the measurement of some s lowly deve lop ing act ivi ty 

/such a s correct spe l l ing , or composi t ion/ it may be d i s r ega r ded 

that measurements a re made in all i nd iv idua l consecu t i ve c l a s s e s : 

it i s sufficient to s tudy the deve lopment of the act ivi ty in def in i te 

c ross-sec t i ons /e.g. in c l a s s e s 5 a n d 8 of- the pr imary s c hoo l s , 

a n d c l a s s e s II a nd IV of the s e conda r y schoo ls / . 

S t ud i es into deve lopment are gene ra l l y v e r y t ime-consuming; 

long i tud ina l r e s e a r c h e s requ i re many yea rs . In the c a s e of t he 

measurements , however , we may neg lect the u sua l invest iga t ion 

p rocedure fol lowing the deve lopment in its c o u r s e with time in 

a g iven group . In the c a s e of the u s e of a curr icu lum which i s 

unchang i ng l y va l id for a pro longed per iod , a representa t ive 

measurement ca r r i ed out by the same means at the same t ime 

for e a ch yea r accu ra te l y ref lects /in a c c o r d a n c e with probabi l i ty 

theory/ the rea l i za t ion of the cu r r i cu l a r requ irements . Hence , 

our measurements to es tab l i sh the deve lopment of act iv i t ies a r e 

ca r r i ed out at the same time in all c l a s s e s . 

Cons i de r i ng that this type of measurement too i s comple te 

a s rega rds content , it may a l s o occu r here that we c a n so l ve 

eve ry problem in the time ava i l ab le on ly if the s tudents are 

g iven test-variants. In a c c o r d a n c e with the above-ment ioned 

4 8 



cons ide ra t i ons , at least four v a r i a n t s are p repa red from t hese 

tes ts too. 

A s h a s been stated, with the tests it i s des i red to 

determine the leve l of deve lopment of the act iv i t ies. In addi t ion 

to the qual i ty , however , an important role is gene ra l l y p l ayed 

in the activity by the time factor. In the es tab l i shment of the 

l eve l s of most act iv i t ies, therefore, we use not only a qua-

litative index but a tempo index too. 

It h a s a l r eady beer, pointed out that the qua l i ty is in 

genera l e x p r e s s e d by the ratio of the incorrect a n d the correc t 

e lements , or by the ratio of the number of incorrect e lements 

to the total number of e lements , if the per formance e lements are 

homogeneous . In the c a s e of he te rogeneous e lements weight ing 

is performed. In e s s en ce , this p rocedure is a l so app l ied in the 

ca lcu la t ion of the qual i tat ive index of the act iv i t ies , with the 

di f ference that here the per formance e lements a re so-cal led 

e lementary opera t ions . 

The tempo index c an be g iven a s the number of e lementary 

opera t ions car r ied out in unit time. Exper i ence ind ica ted that one 

minute is . the most appropr ia te time unit in the determinat ion of 

the tempo. The tempo index therefore is: operat ions/minute . 

S i nce the tempo index rep resen t s an a ve r age per formance , 

for the ca lcu la t ion of th is a ve r age it i s n e c e s s a r y for the s tudents 

to work with a sufficient number of prob lems for a sufficient 

per iod of time. T h e problem, therefore, is the determinat ion of the 

number of problems of e a ch type to be set a n d the amount of 

time to be devoted to their solut ion. Two poss ib i l i t ies ar ise . 

First: For every studer.t separa te ly we note accu ra te l y the 

time requ i red to so lve the f ixed number of problems. However , 

th is is extremely difficult, b e c a u s e it cannot be ent rus ted to the 

s tudents , whi le it is not poss i b l e for the teacher to measu re 

every chi ld separate ly . T h e si tuat ion is made even more com-

pl icated in th is c a s e by the fact that for every type of problem 

it is n e c e s s a r y to wait until every student so l ves eve ry problem. 

B e c a u s e of the s lowly work ing students , however , th is is 
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accompan i ed by the dange r that the measurement c a n not be 

completed in one l e s son , whi le the faster workers beg in to 

so lve the prob lems of the fol lowing type without wait ing for 

ins t ruct ions , and h e n c e the measurement of time becomes 

imposs ib le . 

S e cond : T h e time for work ing on e a c h type of prob lem 

i s determined in a d v a n c e /e.g. 4 minute's/, a n d after the e l a p s e 

of th is time the t e ache r ins t ruc ts the s tuden t s that they s c h o u l d 

p roceed to the solut ion of the fol lowing type of problem. In th is 

way the per iod of time i s the same for eve ry student , and t he 

prob lems comple ted can be coun ted on the tests . /This can 

a l so be done by the s tudents t hemse lves at the end of the 

l e s son , a n d they c an note the number of p rob lems so lved pe r 

type of problem./ In th is c a s e of. oourse there must be enough 

prob lems of e a c h type for the fastest work ing student not to 

be ab le to so l ve all of them in the g i ven time. 

Prom the i n dece s of qua l i ty a n d tempo it is prac t ica l to 

ca lcu la te a comb ined index, wh ich c a n be e x p r e s s e d a s the 

number of perfectly comple ted opera t i ons per minute. 

The tempo is not a n equa l ly important determin ing factor 

in every activity. In the so lu t ion of v e r y i nvo lved mathemat ica l 

prob lems or in compos i t ion , for example , it i s by no means a s 

important a s , say , in e lementary ca lcu la t ion opera t i ons or in 

abi l i ty to r ead or write. T h e tempo of the act iv i ty genera l l y h a s 

a determining role in t hose s imple abi l i t ies wh ich funct ion a s 

media in the complex , h igher-order act iv i t ies . Prom ano ther 

aspect : the tempo of these h igher-order act iv i t ies wou ld be v e r y 

difficult to determine direct ly , s i nce it i s almost imposs ib le to 

separa te it from the abi l i t ies funct ion ing a s media. F o r example : 

if we shou ld wish to exp re s s the tempo of compos i t ion or 

correct spe l l ing by the number of opera t i ons performed per 

minute /e.g. wo rd s written/, then not on ly the s peed of the 

composi t ion arid correct spe l l ing would a p p e a r in th is index , 

but a l so the tempo of the abi l i ty to write, in that the data 

referr ing to the tempo of the composi t ion wou ld in effect a r i s e 
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in many c a s e s exc lus ive ly from the insuff icient deve lopment 

ot the writ ing tempo; i.e. the activity the leve l of wh ich it w a s 

des i red to determine wou ld not be the one wh ich wou ld be 

descr ibed . In th is way mis lead ing data wou ld be obta ined. 

T h e si tuat ion i s s imi lar in the c a s e of h igher mathematical 

prob lems too. T h e main role in the fact that a student so l ves 

a quadra t i c equat ion ve ry s lovly , for example , may well be that 

the tempo of ca r ry i ng out the e lementary opera t ions /mult ipl ication, 

d iv is ion , ra i s ing to a power , extract ion of roots/ h a s not deve-

loped sufficiently. 

The tempo a s an index of the level of deve lopment , 

therefore, is worthy of ca lcu la t ion only in t hose more simple 

act ivi t ies, in wh i ch it c an be es tab l i shed in a n adequa te way . 

A s to wh ich are the act iv i t ies for wh ich it is poss i b l e to 

ca lcu la te th is index, th is d epends dec is ive ly on the structure of 

the activity. More will be sa i d of th is in the fol lowing Chapter . 

Ill 

P R A C T I C A L P R O B L E M S O F T H E M E A S U R E M E N T S 

1. P repara t i on of the theme-conc lud ing tes ts 

Th i s work is d iv ided into four s tages . T h e s e are: a n a l y s i s 

of the material to be learnt in the thematic unit, construc t ion of 

the tests , the pre l iminary check ing , a n d f inal ly the s tandard iza t ion . 

a. A n a l y s i s of the material of the thematic uni t . First step: 

to take into a ccoun t the concep t s /target ideas/ to be taught. 

T h i s is done s imply by writing out the concep t s from the 

teach ing program or from the text-book. 

It is n e c e s s a r y to d is t ingu ish two types of concep ts . The 

first i s the g r oup of so-cal led ind iv idua l concep t s , a n d the other 

the g roup of sets . It is well known that the log ica l s t ruc tures 

of t hese two t ypes differ fundamenta l ly from each other. 

T h e s e c o n d step of the ana l y s i s of the themat ic unit i s 

the d i s cove ry of the s t ructures of the concep ts . 
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T h e extent of the ind iv idua l concep t i s formed by the 

facts ref lect ing the propert ies of th is concep t . T h e s t ruc ture 

of the concep t is d i sp l ayed in the log ica l re la t ions of t he se 

facts. Examp l e s of ind iv idua l c oncep t s in g e o g r a p h y for 

i ns tance : a cont inent , a country , a conc re t e reg ion; a nd in 

history: every ind iv idua l h is tor ica l event . T h u s , the i nd iv idua l 

concep t might be Hunga ry ; the fac ts ref lect ing its proper t ies 

are: its geog r aph i c a l situation, its cl imate, its relief, a n d the 

data determining t hese , etc. The ind iv idua l concep t might be 

the First Wor l d War ; a nd the facts ref lect ing its propert ies: 

its beg inn ing , its end , its durat ion, the oppos i n g s i des , the 

ind iv idua l batt les, etc. 

T h e number of facts relat ing to the i nd iv idua l c oncep t s 

is v e ry h igh , a nd in pr incip le is infinite in most c a s e s . It i s 

not poss ib le , therefore , for every fact relat ing to an i nd iv i dua l 

concep t to be taught. In the c a s e of concen t r i c a r rangement 

of the subject-matter, an ever i nc reas i ng number of facts a re 

taught by re-teaching the concep t s in h i gher c l a s s e s . 

A s r e g a r d s the measurement of the level of know ledge , 

the a na l y s i s of the individuad concep t s f i n i shes with the t ak i ng 

into accoun t of the facts to be taught in the g i ven year . 

T h e sets /multiple concepts / Inc lude within their s c ope 

the partial se ts a n d the facts reflecting the proper t ies of the 

set. T h e number of facts reflecting the proper t ies of sets i s 

genera l l y not l a rge , s ince these are in effect the common 

propert ies of the i nd iv idua l s be long ing to the set, or the par-

tial sets; a b ovo the number of common proper t ies c a n on ly 

be l e s s than the whole of the speci f ic o n e s of the ind iv idua ls . 

Natura l ly , the data to be taught are a l so the fac ts reflecting 

the propert ies of the part ial sets . 

T h e number of partial se ts is a l s o limited. 

In lower c l a s s e s in genera l we do not t e ach every 

property a nd every partial set of the sets. With concen t r i c 

a r rangement of the subject-matter, on re-teaching in the h i ghe r 

c l a s s e s the instruct ion in the propert ies of the se ts a n d the . 
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partial sets will become increasingly complete. 

It follows from what has been said that the structures 

of the sets are more complex than those of the individual 

concepts. The structure is complicated by the fact that it a lso 

involves the divisional bases: the so-called system-forming 

concepts. For just this reason the discovery of the structures 

of the sets is carr ied out in two stages: we first prepare the 

division of the concepts, and next take into account separately 

the facts belonging to each concepts. Por the sake of clarity 

it is fitting to plot the division of the concepts. The plotting 

throws light on whether there is an excess concept or a break 

in the system. 

The Figure will be more simple or more complex in 

accordance with whether complete or incomplete division is 

performed, according tc one or more divisional bases , and 

whether one or more layers /levels/ of the partial sets of the 

set are discovered. The general scheme of the division can 

be seen below /Nagy, 1970/: 

figure 2. 



Symbo l s used : 

M = set 

S = d iv is iona l bas i s , sys tem-concept 

T h e numbe r s before the large-letter symbo l s represent 

the leve l of the d iv is ion on wh ich the c oncep t s are , whi le the 

number after the symbol i s the ser ia l number of the concept ; 

the f inal member of each se r i e s is denoted by ,,k", in an 

attempt to exp r e s s that all the se r i es i nvo lved are finite. 

Af ter the structure of the multiple concep t h a s been 

d i s cove red , there fol lows the d i s c ove r y of the extent of e ve ry 

concep t in that structure. Th i s means tak ing into accoun t t he 

facts relat ing to the concep ts . Par t icu lar attention must be p a i d 

to whether the book g i ve s a regu lar definit ion of thé concep t s . 

If th is i s the c a se , then it is s imple to take the facts into 

accoun t , s ince the definition con ta i ns conc i s e l y the most 

n e c e s s a r y data , a n d at s u c h time all of the fac ts to be taught . 

T h e third s tep in the a n a l y s i s of the themat ic unit i s to 

take into accoun t the l aws , p r inc ip les a nd opera t ions . 

A c c o r d i n g to their s t ruc tures t hese p i eces of know ledge 

all cons is t of l og ica l ly related se r i es of descr i p t i ons , i.e. 

j udgements . It i s ve ry important to d i s cove r exact ly the l og i ca l 

connec t i on between the j udge ments. Text—books today do not 

yet devote sufficient attention to the p rec i se l ingu is t ic formulat ion 

of these . It h a p p e n s fair ly frequent ly thAt a connec t i ng con junc t i on 

is u s e d to l ink j udgements between wh i ch there is not a 

con junc t i ve , but a d is junct ive log ica l connec t ion . In other c a s e s , 

b e c a u s e of the omiss ion of the con junct ion the log ica l connec t i on 

is not c lear . 

It i s t rue that the writers of text-books shou l d th ink more 

about t hese prob lems, but we canno t neg lect them either in the 

preparat ion for the measurement : the de f i c i enc ies of the text-

-books often become known from the resu l ts of the measuremen t 

themse lves . T h e qual i tat ive a n a l y s i s of the measu r ed resu l ts 

s hows that the r e e son s for the weak knowledge of the s tudents 
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are frequent ly s u ch text-book def ic ienc ies . 

A.s the fourth s tep the act iv i t ies are t aken into 

cons idera t ion . Th i s i s a spec i a l problem of the theme a na l y s i s , 

s ince our t each i ng programs in genera l do not list the act iv i t ies 

to be taught in a n o r g an i z ed way. T h e start ing point here too 

is the t each i ng program /and primari ly its ins t ruc t iona l part/, but 

we must rely more s trcng ly on the text-book, a n d on that part 

of th is con ta in ing the prob lems. In addit ion to t hese we must 

a l so s tudy the t e a che r ' s aux i l i a ry books . 

Even today ve ry little c a n be sa id about th is problem in 

genera l . The charac ter i s t i c features of the act iv i t ies a re ve ry 

different from sub jec t to subject . The prob lems must be s tud ied 

v e r y thoroughly . 

Mere ly a s an example , it will be ment ioned that four t ypes 

of act iv i t ies h a ve to be taught in the thematic unit „Fundamen ta l 

idef is and l aws ^>f chemis t ry" in the chemis t ry t each i ng to c l a s s 

I of the s e c o n d a r y schoo l s : 1. ca lcu la t ion of mo lecu lar weight , 

2. writing of s t ructura l formulae , 3. writing of equa t ions , 

4 . ' „preparat ion of co mpounds " by solut ion of equa t ions . Aga i n ; 

the thematic unit „Introduct ion to syntax" in the t each i ng of 

Hungar i an grammar to c l a s s 5 of the pr imary s c hoo l s con t a i n s 

a total of 17 act iv i ty forms in seven activity types . T h e s e are: 

1. systemat ic d iv is ion /break ing down compound s en t ences to 

s imple sen tences , a n d unpunc tua ted text to sen tences / , 2. 

supp lementat ion / insert ion of punctuat ion and in terpunctuat ion , 

addit ion of omitted e lements of proverbs , addi t ion of m iss ing 

case-end ings on the insert ion of g iven words into sen tences / , 

3. a na l y s i s /simple s en t ences acco rd i ng to content , s imple 

sen tences a c co rd i ng to structure , simple s en t ences a c co r d i n g 

to sentence-parts/ , 4. sen tence expans ion /by g iven sen tence-

-parts/, 5. sen tence const ruc t ion / sen tences of g i ven content , 

s imple s e n t e n ce s on a g iven theme, sen tences with g iven 

sentence-parts , s e n t e n ce s with ad ject iva l cons t ruc t i ons a cco rd i ng 

to choice/ , 6. formation of s t ruc tures /addit ion of v a r i o u s 
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attr ibutes to a g iven word, a r rangement of ad jec t iva l cons t ruc-

t ions from g iven words/ , 7. exp lana t ion of spe l l ing phenomena . 

The examp les confirm that the act iv i t ies differ c o n s i d e r a b l y 

from sub jec t to subject ; their typ izat ion a c co rd i ng to sub jec t , 

however , may g ive a b a s i s for d idact ic gene r a l i z a t i o n s of a 

more far-reach ing nature. Ou r expe r i ence to date shows that 

in gene ra l two fundamenta l t ypes of prob lems a re to be taught : 

those of operat ive and cogni t ive prob lems. P rob l ems are termed 

opera t ive , in wh ich a c h a n g e must be brought about in the 

object of the activity. /Of cou r se , the ob jec ts may be symbo l s 

too, e.g. in mathemat ics , chemis t ry a n d phys i cs . / In contras t , 

p rob lems are termed cogni t ive where it i s not n e c e s s a r y to 

p roduce a c h a n g e in the object of the activity. T h e s e prob lems 

c a n be so lved by the log ica l opera t i ons of a r rang ing , sys tem iz i ng , 

the cons t ruc t ion of sys tems, etc. 

Af ter the activity h a s been t aken into a ccoun t the 

requirement l eve l s must be determined. Fo r example , mo lecu la r 

weight c a n be ca l cu l a ted with or without atomic weight tab les . 

We must dec ide , therefore, on the way in wh ich we wish the 

prob lems to be so l ved . 

b. Determinat ion of the types of prob lems on the tests 

It w a s ment ioned ear l ier that our aim with the measu remen t s 

is to ensu re ob ject ive eva luat ion , a n d to be ab le to a n a l y z e the 

mastery of the thematic unit a s r ega rds content . 

S i n c e the nature of the know ledge to be measu red i s v e r y 

var ied , it i s fairly difficult to f ind the appropr ia te quest ion a n d 

problem forms. The al ternat ive and mult ip le-choice prob lems 

w i de sp read in teacher-made tests a re not su i tab le for the 

measurement of ail types of know ledge at every level . The re i s 

a need for those prob lems which conform to the structure a n d 

l eve l s of the knowledge . We have deve l oped the so-cal led 

comb ined quest ion techn ique , wh ich adap t s itself to the type 

and nature of the knowledge . 

Seve r a l prob lems had to be so lved . 
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First: an adequa te compu l s i on of answer h a d to be 

e n s u r e d . Thus , the ques t ion or instruct ion h a s to be c o m p o s e d 

so that the student a n s w e r s on ly what is a s k e d of him. A l l 

t ypes of prob lems wh ich conta in p recomposed optioned a n s w e r s 

sat is fy th is condi t ion . But, a s we h a ve ind icated, for r e a s o n s 

of pr inc ip le s u c h prob lems are u s e d only rarely, a nd therefore 

the informative - instruct iona l par ts of the prob lems must be 

c o m p o s e d with part icu lar care . Tr ia l measurements show on ly 

whether we have s u c c e e d e d in ensu r i ng the adequa te compu l s i on 

in the answer . 

Second : the object iv i ty of the eva lua t ion c an be a s s u r e d 

on ly if the expec ted correct a n s w e r s are first broken down to 

a l ternat ive e lements , wh ich c a n a lways be desc r i bed unamb iguous l y . 

We must a l so ensu re that t he se e lements c a n be uniformly 

sepa ra ted in the freely c o m p o s e d answers . Th i s aim is s e r ved 

by cod ing , two fundamenta l means of wh ich are used : cod i ng on 

the test-paper a n d with the correc t ing key. We code on test-

pape r when the test p rov ides the poss ib i l i ty of identi fying the 

lettering and the percen tage point with the co r respond i ng alter-

nat ive elements. We now g ive an example of cod ing by test: 

Name one animal be long ing to each group: 

a. mammal: 

b. bird: 

c. insect : 

a b c 

Th i s cod ing h a s the advan t age that the t eache r can 

c a r ry out the mark ing in a meaningfu l way, a nd h ence h is 

work is rap id a nd easy . 

Cod i ng with the correc t ing key is u s ed for those 

prob lems where the identity of the code symbol a nd the 

co r r e spond i ng a l ternat ive element is not poss ib l e on the 

test, either for the reason that the answer is freely composed , 

or b e c a u s e the s tudents c an g ive the e lements of the a n swe r . 
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in the order of their own cho ice . Por example: 

Diffusion is def ined a s 

a b 

In the correc t ing key: a. mo lecu les 

b. their mixing 

It i s not important in th is c a s e how the student 

c omposes the answer ; the vital th ing is that it s hou l d 

conta in the two a l ternat ive e lements l isted. 

A n example for the c a s e when the order of the 

e lements of the a n s w e r c a n be se lec ted at will: 

List the main par ts of a tree. 

a b c 

In the correc t ing key:' a. roots 

b. t runk 

c. c rown 

In the commonly known techn ica l l i terature c l o s ed a n d 

open ques t i ons a re d i s t i ngu i shed a cco rd i ng to cod i ng and 

codabi l i ty . T h e c l o s ed ques t i ons are c oded a n d the open o n e s 

not, s ince the a n s w e r s a re not known. It car. be s een that by 

break ing down to a l ternat ive elen.ents all t ypes of prob lems 

c an be coded , a n d so the eva luat ion may be made object ive . 

Third: T h e object ivi ty a n d content ana lyzab i l i t y of the 

measurement are affected dec i s i ve ly by the t ypes of the 

ques t i ons a n d problems. A s a l r eady pointed ouK a comb ined 

ques t ion t echn i que is used . We have e l abora ted the poss i b l e 

ques t ion types a n d ques t ion forms. /Ouest ion a n d problem a r e 

of ident ica l mean ing in s u ch a respect . / 

Co r r e spond i ng to the content of the prob lems , four 
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ques t ion t ypes h ave been es tab l i shed . T h e s e are: 

Fac tua l ques t ion . With these we c h e c k the know ledge 

of the ind iv idua l facts. 

Fac t-connec t ing quest ion . To check not on ly the know-

ledge of the ind iv idua l facts, but a l s o that of 

the connec t i o n s between them. 

Cogn i t ive prob lems. T h e s e c heck the cogn i t ive u s e of 

the know ledge exp la ined above . 

Opera t ive prob lems. With t hese we eva lua te the operat ive 

u se of the knowledge . 

Ten ques t i on forms are genera l l y employed. T h e s e are: 

Quest ion ing . 

Instruct ion. 

Tab l e , table-type problem. 

Supp lement : verba l l y , 

naming a g i ven picture /figure/, 

depict ion of a g i ven object , 

supp lement ing a g iven f igure by drawing , 

supp lement ing a f igure by d raw ing a n d 

with text. 

Cho i ce of answer . 

So lu t ion of problem. 

Even if on ly the four ques t ion t ypes a n d the ten ques t ion 

forms a re taken into cons idera t ion , it is o bv i ou s that the 

ques t i ons on the tes ts can be a s semb l ed in a l a rge var ie ty of 

ways . A n d if the conten ts of the ind iv idua l problem types a re 

g iven in detai l too, then the number of poss ib i l i t i es of var ia t ion 

i n c r e a s e s still rrore. A s an example , let u s try to take into 

accoun t the t ypes of facts , a nd hence list the va r i a t i ons in the 

forms of factua l ques t ions . 

The facts connec t ed with the ind iv idua l c oncep t s a re 

j udgements wh i ch invo lve each of the propert ies of the ind iv iduum 

and which des igna te the indiv iduum. Our factual ques t i ons can 

aim at the des igna t ion of the ind iv idua l proper t ies a n d the concep t . 
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Let u s c on s i d e r the most important of the poss i b l e va r i a t i ons . 

Des igna t i on of one or more proper t ies of a g iven 

ind iv iduum 

B y_ c[uejstionin£^: 

What i s the name of the cap i ta l of C a n a d a ? 

a 

By_ instruction:^ 

Name the h ighest peak in Europe . 

By_verbal_ supplementat ion^ 

T h e const i tut ional form in A u s t r i a is . . . . 

a 

By_ supp lement ing a d r a w i n g with^ a_ n a m e ^ 

/e.g. a pho tograph of the Co l o s seum / 

What i s the name of th is bu i ld ing? 

a 

By supp lement ing a g iven _figure by_djrawing: 

Put in the cap i ta l on an out l ine map of Aus t r i a . 

By_ supplenventing a given_ f igure_ by _drawing 

a n d with jtext: 

D r aw the r ight-hand tr ibutar ies of the r iver 

T i s z a on an outl ine map of Hungary . Write 

the n ames of the r ivers on the map. 

a b c d e f g 
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Dy* C i"i u i C £• Of answer ; 

Wh ich is the capi ta l of the U S A ? New Y o r k 

Ch i c a go 

Wash ing ton 

S a n F r a n c i s c o 

By_ tab le: 

H u n g a r y 

Its a r e a a 

Its populat ion b 

Ne ighbour i ng coun-
tr ies 

T o the north c, 

T o the north-east d. 

T o the east e. 

T o the south f. 

T o the west g. 

a b c d e f g 

Des igna t i on of the ind iv iduum on the b a s i s of g i ven 

propert ies 

By_c ^es t i on i ng : 

Who w a s the R u s s i a n gene ra l who j o i ned battle 

with Napo l eon at Borod ino? 

a 

By instructio^nj_ 

Name the town on the r iver T i s z a which h a s a 

un ivers i ty a nd important industry 
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T h e facts relat ing to the sets form a more complex 

system, and so there is much more var ia t ion in the 

ques t ion ing to c he ck them. Let u s d i s regard the i l lustrat ion 

of va r i a t i ons a nd examp les wh ich depend on the ques t ion 

forms. We sha l l attempt merely to list t hose ques t ion 

comb ina t ions wh ich come about from a cons i de ra t i on of the 

contents and s t ruc tures of the sets . T h e s e are: 

des igna t ion of one or more propert ies of a set; 

des igna t ion of a set on the bas i s of g iven propert ies ; 

des igna t ion of the d iv i s iona l b a s i s on the b a s i s of 

g iven propert ies; 

l ist ing of the e lements of the set: comple te l ist , 

i ncomp le te l ist; 

des igna t ion of the set on the bas i s of l is ted elements; 

des igna t ion of the d iv i s iona l b a s i s on the b a s i s of 

l is ted elements; 

l ist ing of part ial sets: complete l ist, 

incomplete list; 

des igna t ion of the complete set on the b a s i s of 

the des igna t ion of the partial sets ; 

des ignat ion of the d iv is iona l b a s i s on the b a s i s of 

the l is t ing of the part ial sets; 

l ist ing of the d iv i s iona l b a se s . 

The fact-connect ion ques t i ons have many va r i an t s , 

s i nce there are severa l t ypes of connec t ion between the 

facts: log ica l , spat ia l , time. Depend ing on the na ture of the 

connec t ion , the order of the facts may be of dec i s i ve 

impor tance a s r ega rds the knowledge . T h e know ledge 

conta in ing fact-connect ions i n c l udes def ini t ions, l aws a nd 

ru les . Pac t-connect ion ques t i ons a re main ly c o d e d by 

correct ing key. We s h a 11 cons i de r only a few examples . 

What is oxidat ion? 

a b c 
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The draft ing of the a n swe r may be opt ional . In the 

correc t ing key, however , we g ive the facts essen t i a l l y 

requ i red : a. s u b s t a n ce b. comb ine c. with oxygen 

G i v e the law of cons tan t weight proport ions . . . . 

a b e d 

In the correc t ing key: a. in c ompounds 

b. the const i tuent par ts 

c. weight ratio 

d. definite 

Let u s l ook at a typ ica l ques t ion in wh ich the order 

of the a l ternat ive e lements is of v i ta l impor tance: 

G i v e the correct s e q u e n c e of cul t ivat ion of the grape . 

a. b 

c d . 

e 

a b c . d e 

T h i s type must be dwelt on separa te ly , b e c a u s e its 

eva lua t ion i s spec ia l . It i s in va i n that the student well 

d e s c r i b e s the ind iv idua l a l ternat ive e lements: if the ir 

s e q u e n c e i s incorrect , then the entire a n swe r i s wrong , a n d 

so every element must be rega rded a s incorrect . 

With factua l ques t i ons a nd fact-connect ing ques t i ons 

we can on ly make the s tudents r ep roduce their knowledge . 

With the cogn i t ive a nd operat ive prob lems, on the other hand , 

we c he ck their abi l i ty to u s e the knowledge . 

A s r ega r d s the cogni t ive prob lems it shou ld be noted 

that their most frequent form is answer-se lec t ing , in wh ich 

the student must a lways ind ica te severa l a nswers . T h e s e 

a n s w e r s a re main ly concep t s , a n d their se lect ion requ i res a 
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part icu lar log ica l operat ion , in g ene r a l the ir c lass i f i ca t ion 

into some system. Of c ou r se , other forms too are "employed. 

The fol lowing is a typical example of answer-se lec t ion : 

Of the fol lowing c h a n g e s , under l i ne t hose wh ich a re 

chemica l t ransformat ions . 

a. the rust ing of i ron d. the burn ing of su l phur 

b. the evapora t i on of e. the turn ing sou r of milk 
water 

c. the b reak ing of a 

g l a s s beaker 

f. the fermentat ion of 

grape- ju ice 

Next fo l lows a t abu la r problem form, where the so lut ion 

is a c h i e v e d by other than answer-se lect ion : 

Fil l in e ach of the co lumns of the tab le for e a ch of 

the v e r b s , showing in what form of ccnjugation it is. 

, , What What What Wh i ch 
Verb form . . . 

mood tense number pe r son 

nezem a. b. c. d. 

v i n nenek e. f. e. h. 

a b c d e f g h 

T h e operat ive prob lems too c a n often be so l ved in 

severed ways . B e c a u s e cf th is their b reak ing down to 

a l ternat ive e lements a n d cod i ng g i ves r i se to a fair number 

of difficulties. Th i s problem is still not so lved: further r e s e a r c h 

is required. It is a gene ra l pr inc ip le that if a problem h a s not 

more than two or three solut ion poss ib i l i t ies , then eve ry poss i -

bility is b roken down to the same number of e lements , a n d in 

addit ion to the ind iv idua l code symbo l s every correct so lu t ion 

possib i l i ty is g iven in the correc t ing key. In the event of more 

solut ion poss ib i l i t ies , the a l ternat ive e lements c o r r e spond i ng to 
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the most frequent va r i an t s a re g iven . 

Even in the know ledge of th is genera l pr inc ip le the 

break ing down to a l ternat ive e lements can only be ca r r i ed 

out on the b a s i s of the nature a n d construct ion of e a c h 

ind iv idua l conc re te problem. 

Let u s c on s i d e r an example . 

So l v e the fol lowing equa t ion on the bas i s of the re la t ions 

of the opera t i ons , a n d c he ck the a n swe r by subst i tut ion, 

x 

I T - - 6 

In the correc t ing key: a. x = -6 . 1.1 

b. x = -6.6 

- 6 . 6 
c. = -6 

1.1 

Al terna t ive element a. c a n be accep ted even if t he 

mult ipl icat ion is not g iven in the written-out form, a s l o ng a s 

a l ternat ive element b. is correct . In th is c a s e the student 

r ece i ves the %p v a l u e for both elements. 

Ano t h e r example: 

Write the structura l formula of H CO~. 

In the correc t ing key: a. O with a doub le bond to C 

b. two O ' s with s ing le b o n d s to C 

c. H ' s with s ing le bonds , e a ch to 

a different O 

Ope r a t i v e prob lems in grammar are all t ypes of act iv i ty 

s uch a s dec l ens i on , t ransformat ion, sen tence cons t ruc t ion , etc. 

It shou ld f inal ly be noted that we frequent ly employ more 

complex prob lems, in wh ich the v a r i o u s types of q ues t i o n s and 

prob lems a ppea r in different combinat ions . T h e s e still further 



extend the var i a t iona l possib i l i t ies . T h e y a l so g i ve the 

advan t age to the compi ler of the test, that the information 

g iven in the initial quest ion simpl i f ies and sho r t ens the 

drafting of the related problems. 

Prom a pract ica l point of v iew, however , it i s a dv i s ab l e 

to c ompose the more complex prob lems in s u ch a way that 

they do not cons i s t of too many a l ternat ive elements . 

T h e t ypes of problem wh ich c an be u s e d in the 

measurement a re a l so affected by the na ture of the sub ject 

conce rned ; the types reported, however , c a n be employed in 

almost al l sub jec ts , even though not al l on a s ing le test-

-paper . 

c. Compi la t ion of the tes ts 

Th i s work is compr i sed of severed s tages . 

First : it must be dec ided how many va r i a n t s the test 

will cons i s t of. In this , cons idera t i on must be g iven to the 

number a n d difficidty of the problems. 

A s imple pract ica l p rocedure is u s e d in the est imation 

of the number of var ian ts : one or two sub jec t t e a che r s are 

a s k e d to so lve all the prob lems , a nd in s u c h a way that t h ey 

too write down all that the s tudents must later . If th is work 

does not last more than 35-40 minutes, then it is sufficient to 

separa te the prob lems into four var i an ts , b e c a u s e the a v e r a g e 

student too c an so lve every problem in e a c h var i an t within 

o ne 45-minute l e s son . If the t eacher wo rk s for 40-60 minutes, 

then 5-6 test va r i an t s a re neces s a ry . If the work requ i res 

even more time, then it shou ld be c on s i d e r ed whether to 

compose a l a rger number of test va r i an ts , or to di-

v i de the thematic unit into two parts. One factor aga ins t more 

va r i an t s i s that in th is c a s e v e r y few s tudents would so lve 

e a ch var ian t within one c l a s s ; the separa t i on of the thematic 

unit into two c a n be cr i t ic ized on the g r o u n d s that th is may 

interrupt the logiced unity of the theme. 

Second : the prob lems are a r r anged into ques t i ons of 

fact, fact-connect ing ques t ions , a nd cogn i t ive a n d operat ive 
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problems. A i l four types of problem a re then d iv ided into a s 

many parts a s the va r i an t s p lanned . By this it i s hoped to 

en su re that equa l numbers of p rob lems of e a ch ind iv idua l 

problem type will a p pea r on e a c h test var iant . In addi t ion , 

th is a l so s e r ve s to ensu re that the ex ten ts a n d diff icult ies 

of the va r i an t s co r respond . 

With a little pract ice the number of prob lems c an a l r eady 

be p l anned in a d v a n c e so that on ly the factual ques t i ons and 

fact-connect ing ques t i ons requ i re d iv is ion, the cogn i t ive a nd 

opera t ive prob lems being p repa red in s u c h a way that a s 

many of each type are ava i l ab l e a s the number of test va r i an t s 

expec ted to be n e ce s s a r y . The type , number of e lements , a n d 

structure of t hese must be in perfect agreement , a nd they c a n 

differ from each other on ly in their concre te con ten ts and data. 

Third: p rov is ion is made for vo lun tary prob lems, so that 

the faster work ing , better s tudents too c an work throughout the 

entire l e sson . 

Fourth: contro l of the tes ts is n eces sa ry . S u c h control 

is repeated. The compi le rs must first ca r ry out a thorough 

techn i ca l and log ica l control , a n d the test must then be l ooked 

through by spec ia l i s t s who are famil iar with our measurement 

methodology, but who did not t ake part in the compi lat ion. 

T h e errors detected must be carefu l ly corrected . 

T h e tests are next dup l i ca ted for the trial measurement . 

It i s this trial measurement wh i ch const i tu tes the most important 

control . 

T h e trial i s o r g an i z ed in s u c h a way that the prob lems 

are g iven for solut ion to the s tudents in one c l a s s of e a ch of 

4-6 schoo l s ; we t hus see the resu l ts of the work of 40-50 

s tudents per var iant . It c a n be a c cep t ed a s a rule that at least 

a s many c l a s s e s must take part in the trial measurement a s 

the number of test va r i an t s prepared . 

The c l a s s e s part ic ipat ing 

in the trial a re se lec ted so that 

there is one g o o d and one weak c l a s s among them; it is in 
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this latter that poss i b l e scho r t com ings of the test come to 

light, among o thers whether we have s u c c e e d e d in ensu r i ng 

an adequa te compu l s i on to a n swe r in every problem. 

C a r e must be taken regard ing a su i tab le measurement 

gu i de for the trial , so that the per formance is uniform in al l 

respec ts . The t e a c he r s a re add i t iona l ly a s k e d to write or h a v e 

written on the test of e a ch student the time requ i red to required 1 

to a n swe r the compu l so ry problems. In the c a s e of those who 

a l so a n swe red the vo lun ta ry prob lems correct ly , the time 

requ i red for th is is written separa te ly on the tests . It is t h u s 

es tab l i shed whether the compu l so ry ques t i o n s c an be a n s w e r e d 

within one l e s son , and whether the tes ts conta in suff icient 

vo lun tary ques t ions . 

Expe r i ence s hows that it is n e c e s s a r y to d iv ide the 

prob lems on the test into severa l v a r i an t s if the a ve r age 

work ing time devoted to the solut ion of the c ompu l s o ry q ue s t i o n s 

is more than 35-36 minutes. Extra vo l un ta ry ques t i o n s must be 

prov ided if there a re s tudents who h ad no further ques t i o n s 

to a n swer dur ing the final 4-5 minutes of the per iod. 

The trial measurement shows whether the b reakdown to 

a l ternat ive e lements was correct , whether the cod i ng w a s 

sat is factory, whether the correct ing key c a n be employed , a n d 

whether the va r i an t s a re of equa l difficulty. 

. M u c h c a re must be taken about this latter problem. T h e 

break-down to test va r i an t s is just i f ied in the es tab l i shment 

of the nat iona l level on ly in the c a s e of the va r i an t s be ing of 

ident ical difficulty. T h i s identity of c o u r s e is to be unders tood 

within definite l imits of to lerance . 

On the b a s i s of theoret ica l cons i de ra t i ons a n d prac t ica l 

exper ience it h a s been es tab l i shed thai the test va r i an t s a r e 

to be cons i de r ed a s of ident ica l weights if the measu red 

ave r age result of the ind iv idua l var i an ts differs by at most 

6 % from the a ve r age of the var ian ts . 
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2. Prepara t i on of tests measu r i ng deve lopment 

T h e knowledge taught at s choo l i s emp loyed in v a r i o u s 

act iv i t ies. T h e s e act iv i t ies too must be taught . T h e means of 

their deve lopment is pract ice. The r e are extremely important 

d idact ica l ques t i ons , s u c h a s how long they may be deve loped , 

when the pract ice is sufficient, when there is a need for 

further pract ice , etc. 

A s h a s a l r eady been ment ioned, the act iv i t ies to be 

taught c an be sepa ra ted into two genera l types : cogn i t ive a n d 

opera t ive act ivi t ies. The tests se rv ing this aim are compi led 

a s fol lows: 

cons idera t i on of the opera t ive act iv i t ies a n d 

break-down into opera t ions ; 

determinat ion of the act ivity leve ls ; 

compi lat ion a n d test ing of the measur i ng dev ice ; 

e laborat ion of the eva lua t ing system. 

In the fol lowing t hese s t ages will be c on s i d e r ed in turn, 

a. Cons ide ra t i on of the opera t ive act iv i t ies a nd break-

-d.own into opera t i ons 

A b o v e all we must es tab l i sh the nature of the opera t ive 

act iv i t ies in wh ich the mater ia l p resc r i bed in the sy l l abus is 

to be app l ied , a n d the opera t ive act iv i t ies to be taught and 

prac t i sed must be l isted formulawise and taken into accoun t . 

T h e s e may be ve ry different within an ind iv idua l subject . In 

what fol lows we sha l l i l lustrate the e s s e n c e of the cons ider-

ation by means of examples . T h e s e will be taken from three 

different a reas : one quite s imple one from arithmetic /e lementary 

ca lcu la t ing abi l i ty in primary forms/; one more comp l i ca ted one 

from the opera t ive activity system of correct spe l l ing ; a nd one 

qui te complex one from the a r e a of compos i ng activity. 

aa . Opera t ive act iv i t ies in e lementary arithmetic /e lementary 

ca lcu la t ing abil ity in the numer ica l r ange of 100/ 

T h e fol lowing types of opera t ive act iv i tés must be taught: 
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addi t ion opera t i ons in the numer ica l r ange of 10, 

i nc lud ing the exceed i ng of 10 /of the type a+b=x/; 

subtract ion opera t i ons /of the type a-b=x/; 

four types of supp lement ing operat ion /of the t ypes 

a+x= b, x+ a= b, a-x= b, x-a= b/; 

opera t i ons of the mult ipl ication tab les ; 

opera t i ons of the d iv is ion table. 

A l toge ther therefore there are 5 types of opera t ive 

activity, a nd within t hese 8 types of opera t ion in th is 

e lementary abi l i ty system. S i n c e 10x10 numer i ca l comb ina t i ons 

are poss ib le in e a c h opera t i ona l type , we must measu r e the 

leve l of deve lopment in a total of 800 opera t iona l pe r fo rmances , 

ab . Opera t i ve act iv i t ies of correct spe l l i ng 

Correc t spe l l ing in Hungar ian is b a s e d on three pr inc ip les . 

T h e s e are: 

the pronunc ia t ion /phonet ic principle/; 

the etymology /etymological principle/; 

tradit ion /the pr inc ip le of tradition/. 

A c co r d i n g l y , three types of act iv i t ies a re to be d i s t i ngu i shed . 

T h e r o t h edit ion of „Ru les of correct spe l l ing in H u n g a r i a n " 

de sc r i b e s 438 ru les within t hese three types . E a c h ind iv idua l ru le 

i s an opera t iona l type. A problem a r i s e s in that there are 

excep t ions to many of t he se rules; t hese c an in part be i n c l u d e d 

in further ru les , but in part a re quite ind iv idua l a n d h ence t he 

complete cons idera t i on of the opera t i ons i s imposs ib le . 

The re is still ano ther reason for u s to g i ve u p the comp le te 

cons idera t ion of the opera t ions . Th i s i s that it i s not poss i b l e to 

p repare a measu r i ng dev i ce wh ich con t a i n s eve ry operat ion . 

A s r ega rds correct spe l l ing , therefore , it i s n e c e s s a r y to 

ca r ry out the a n a l y s i s from other points of v iew. It a p p e a r e d 

su i tab le at first to d is t ingu ish between the act iv i t ies re lated to 

unamb iguous , read i ly t eachab le rules, a nd t hose wh ich can not 

be desc r i bed by s u c h unamb iguous ru les . T h e ru les b a sed on 

the pr inc ip le of etymology by and l a rge de sc r i b e the act iv i t ies 
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unamb iguous ly , whe r e a s the ru les b a sed on the phonet ic 

pr inc ip le a nd tradit ion in genera l do not. 

A s a result of pract ica l cons idera t i ons , the opera t i ons 

of correct spe l l ing l i nked to unamb iguous ru les are d iv ided 

into 8 g roups , con ta in ing a total of 28 opera t ions . 

The re i s a total of 6 opera t i ons in correct spe l l ing 

wh ich can not be re lated to unamb iguous ru les . T h e opera t i ons 

wh ich can not be c l ass i f i ed into either of t hese ca tegor ies a re 

p l aced under the head i ng of „Others" . 

It c a n be seen that we are immediately fo rced into a 

compromise , a s complete cons idera t i on must be a bandoned . 

Unfortunately, eve ry compromise i n c r e a s e s the poss ib i l i ty of 

measurement error. 

ac . Opera t ive act iv i t ies in composi t ion 

The si tuat ion here is much more complex than in 

correct spel l ing . T h i s is in part due to terminolog ica l r e a sons . 

In a b road s e n s e composi t ion i s the activity in the 

c ou r se of wh i ch the ind iv idua l do ing the compos i ng u s e s the 

l a nguage /either ve rba l l y or oral ly/ to exp ress the content of 

h i s personal i ty , or an ac tua l part of this depend i ng on the 

theme of the compos i t ion . In genera l use the word „compos i t ion" 

means a l ike the p rocess , the act ivity a nd the product . In the 

interest of a p p r o a ch i n g the object of the measurement , however , 

we must d is t ingu ish between these . 

Let u s name the „ready product" , that is the persona l i ty 

content ob jec t iva ted by means of the l anguage , a s the 

composi t ion . T h e funct ion ing of the express i ng means-system is 

termed the compos i ng activity. T h e operat iona l system of the 

compos ing act ivi ty i s co l lect ive ly named the compos i t ion t echn ique . 

T h u s , the persona l i ty content in the compos ing act ivity is 

mobi l i zed and ob ject ivated by the funct ioning of the compos i t ion 

techn ique . 

The compos i ng activity is a d ia lect ica l p rocess . Within 

it a re two fac tors wh ich act on e ach other mutual ly a nd 
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in s epa r ab l y from each other: t hese a re the persona l i ty content 

to be exp r e s sed a n d the exp ress i ng techn ique . T h e funct ion ing 

of the techn ique is init iated by the range of will of the 

oersona l i tv /on the act ion of external or in terna l motives/, a n d 

the t echn i que mob i l i zes the actua l e lements of the persona l i ty 

in a c c o r d a n c e with the theme. The persona l i ty content is 

formed in the compos ing activity, a n d the t e chn i que too i s 

deve l oped by the funct ioning. 

T h e uni ty of content a nd form is a wel l-known fact, a n d 

within th is the determining funct ion of the content in genera l . 

L ingu is t i cs a nd psycho l ogy resea rch wo rke r s h a ve revea led 

the unity of the c o n s c i o u s n e s s content , thought a n d l ingu is t ic 

express i on . T h e determining funct ion of the content does not 

mean a funct ion-l ike determinat ion, nor therefore that a cer ta in 

i n c r e a se in the c o n s c i o u s n e s s content / information uptake/ 

enta i ls an equ iva lent development in the exp re s s i o n techn ique . 

Po r th is r e a son it is n e c e s s a r y to t each the compos i t ion 

t echn ique separate ly . Prom another aspec t : the deve lopment of 

the means of exp ress i on a s s i s t s the in ter ior izat ion a n d 

integrat ion of the information. Hence a v e r y important part is 

p l ayed by the express i on , a n d by the t echn ique of compos i ng 

the thoughts , in the acqu is i t ion of know ledge , a n d in the who le 

p r o c e s s of s tudying . 

A l l th is just i f ies why we dea l with the measurement of 

the compos i t ion techn ique , but at the same time it a l so i nd i ca tes 

that the cons idera t i on of the opera t i ons of th is act ivi ty differs 

from the cons idera t i on of the opera t i ons of the act iv i t ies so far 

reported. Let us neglect here an a ccoun t of the complete 

opera t iona l system of the composi t ion techn ique . We shal l make 

do merely with a list of the ope-rations. T h e s e a re a s fol lows: 

1 . Co l lec t ion of the factual material be long ing to the theme. 

2. Se lec t ion of appropr ia te concep ts . 

3. Format ion of correct j udgements . 

4. Connec t i on of dec i s i ons , c o n c l u s i o n s , argumentat ion . 
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5. Se lec t ion of the pr inc ip le of compi lat ion, a nd 

co r r e spond i ng ar rangement of the material. 

6. D iv is ion into sec t i ons and paragraphs . 

7. Cons t ruc t ion of the complete sen tences . 

8. Formulat ion of the s t ruc tures /syntagmae/ within 

(he sen tences . 

9. Harmon i z i ng within the sen tence and the sect ion. 

10. A s s u r i n g of log ica l a n d grammat ica l cons i s tency . 

11. Se lec t ion of the correct comparat ive elements . 

12. Se lec t ion of the appropr ia te words. 

13. Cons t ruc t ion of the correct word-oder. 

14. Correct u s e of the suff ices. 

15. Use of su i tab le pictorial express ions . 

16. Se lec t ion of words . 

] 7. Se lect ion of sen tences . 

18. El iminat ion of word-repetit ion. 

T h e s e opera t ions can be further broken down into 

elementary opera t ions . Complete cons idera t ion is not poss i b l e 

here either. Instead, we h ave str ived to g ive an u namb i guous 

formultition of the cr i ter ia for l is t ing in operat ions . 

b. Determinat ion of the l eve l s of activity 

It is expedient to d is t ingu ish three l eve l s in the mastery 

of the opera t ive activity. 

ba. Level of the external algorithm 

Th i s is the initial s tage of the study of the activity. On 

this level the student ob ta ins the information relat ing to the 

cou rse of the activity, a n d the rule a nd algorithm of the 

activity from outs ide: ve rba l l y or in writing, or in an imitable 

model. B e c a u e s of th is he ca r r i e s out the act ivity ve ry s lowly 

and with relat ively many mistakes . 

bb. Leve l of the internal algorithm 

The student h a s l e a rned the algorithm of the activity, 

a nd ha s s tored it a w a y in h is memory. He can ca r ry out the 

activity i ndependent ly and free from efforts, a n d without 



i ns t ruc t ions a s to the c o u r s e of the car ry ing out. Neve r t he l e s s , 

he does not s imply on ly know the rule a n d the algori thm, but 

h a s a l so a cqu i r ed a certa in exper i ence in ca r ry i ng out the 

act ivity in a c c o r d a n c e with the algorithm. 

be. Leve l of maximum ef f ic iency 

Th i s is the h ighest level . A f te r mastery at the leve l of 

the internal algorithm /as a result of pract ice/ the student still 

deve lops cons i de rab l y in the ca r ry i ng out of the opera t ive 

activit ies: the qual i ty of h i s per formance improves substant ia l ly 

a n d the tempo qu i ckens . The maximum ef f ic iency means a 

prec ise ly es tab l i shab le qua l i ty a n d tempo. 

One ve_ry_impo_rtant_ task of _the measjjre?m_enJ_ is t o _ 

es tab l i sh _the c|ualitatiye_ and_ quant i tat ive i nd ices . 

A s rega rds the act iv i t ies to be measured , it must be 

dec i ded prior to the measurement a s to the leve l on wh ich 

knowledge is required. For example , it c an be stated of the 

8 types of e lementary ca lcu la t ing abil i ty that the s tudents must 

know the opera t ions of addi t ion , subtract ion , the mult ipl icat ion 

table and the d iv is ion table at the level of rraximum eff ic iency, 

ft is super f luous , on the other hand , to know all four t ypes of 

subst i tut ion at the level of maximum eff ic iency, s i nce of t hese 

the type a+x=b p lays by far the most prominent role: this is 

n eeded to ca r ry out written subtract ion a n d written d iv is ion. 

For this r eason , on ly th is type need be prac t i sed to a maximum. 

A s ind icated earl ier , the tempo and time-factor a ppea r in 

a different way in the act iv i t ies of correct spe l l ing a n d compos i t i on 

than in the funct ion ing of e lementary ca lcu la t ing ability. T h e s e 

two act iv i t ies a re more complex from this point of v iew too than 

the e lementary abi l i t ies. A s rega rds both correc t spe l l ing a n d 

compos i t ion , the cur r i cu l a r requ i rements a re abso lu te co r r ec t nes s , 

that is they are maximum. 

c. A r r ang i ng the means of measurement 

S i n ce the act iv i t ies to be measured are strongly heteroge-

rieous, a genera l c ou r se for compi l ing the tests c an not be 
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es tab l i shed . The compi lat ion of every test measur i ng an 

ind iv idua l type of act ivity requ i res a charac ter i s t i c c ou r se of 

work. Th i s will be demonst ra ted with the compi la t ion of the 

means of measu r i ng the three types of act iv i t ies a l r eady 

i n t roduced a s examples . 

ca . Compi la t ion of a test measur ing e lementary ca lcu la t ing 

abil i ty 

First: It must be determined how many tes ts are n e c e s s a r y 

to measure the g iven activity. The number of tes ts d epends a b o v e 

all on the time to be devoted to the measurement . The meassure-

ment c an not last l onger than one t each i ng l e s s o n of 45 minutes, 

a n d b e c a u s e of the preparat ion a n d the distr ibut ion of the te£t-

pape r s not more than 40 minutes rema ins for the measurement . 

For other r e a sons , however , not even a s long a s th is c an be 

a s s i g n e d to it in genera l . In the c a s e of protracted work, the 

solut ion of e lementary opera t ions , for example , g i ves r ise to 

monotony, a result of wh ich is more rap id bra in-t i redness . In 

our exper i ence , the measurement of one type of elementary-

opera t i ons c an not last more than 10 minutes. 

S e cond : It must be determined a s to wh i ch opera t ions of 

the g iven problem type or opera t ione l system we wish to extend 

the measurement . It is worthwhi le measu r i ng five operat iona l 

t ypes of e lementary ca lcu la t ing abil ity, wh ich wou ld result in 500 

e lementary opera t ions . The opera t i ons with 1 a n d the extremely 

simple c a s e s c an be omitted from the tests , however , a n d so 

on ly 375 of t hese 500 e lementary opera t i ons a re neces sa ry . 

Con sequen t l y , in e a ch of the 5 operat iona l t ypes e lementary 

ca lcu la t ing abil i ty to be measu red 75 opera t i ons remain. T h e s e 

must be rep resen ted on the test. 

Third: The time requ i red to ca r ry out the total opera t ions 

must be determined. For th is a prel iminary measurement is made; 

in the c a s e of the e lementary ca lcu la t ing abil ity this is done by 

hav ing the s tudents from consecu t i ve y e a r s so lve the 75 elemen-

tary opera t ions from e a ch of the five opera t iona l types in 
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separa te c l a s s e s . T h e s e prel iminary measu remen ts show 

how much time is requ i red for e ach opera t iona l type, a n d 

from this it is es t ab l i shed how many opera t i ons the s tudents 

c an so lve on a ve r age in 1 minute. On the b a s i s of t hese 

data, it c an be dec i ded how many tests s hou l d be p repa red , 

a n d how many teach ing l e s s o n s shou l d be devoted to the 

measurement . 

A cho i ce h a d to be made between two poss ib i l i t ies . 

One of these: e a c h of the s tudents c a r r i e s out all of the 75 

opera t ions in every operat iona l system. In th is way , however , 

separa te tests a re requ i red for the opera t iona l sys tems of 

addit ion, subtract ion , substi tut ion, mult ipl icat ion a n d d iv is ion , 

a nd th is means that "the deve lopmenta l leve l of e lementary 

ca lcu la t i ng abi l i ty c an be measu red on ly in 5 t each ing l e s s o n s . 

It is not poss i b l e to devote so much time to the measurement 

of one abi l i ty system. In addit ion, it h a s a l s o t u rned out that 

in the lower forms not every student i s ab l e to carry out al l 

75 opera t i ons in a s ing le type dur ing one l e s son . It w a s 

n e c e s s a r y , therefore , to g ive up the idea of h av i ng every 

student so lve every problem. 

A p rocedu re w a s sought , whe reby the s tuden ts do not 

have to ca r ry out every operat ion , but an a c cu r a t e picture i s 

neve r t he l ess obta ined a s to the state a n d p r og r e s s of the 

g iven abil ity. T h i s c an be at ta ined by sett ing the time for the 

prob lems to be attempted, a nd dur ing th is time the s tuden ts 

so lve a s many of the g iven opera t i ons a s poss ib le . On the 

b a s i s of the data of the prel iminary measurement a time is 

f ixed upon , in wh i ch even the weakes t s tudents c an so lve 

8-10 opera t ions , whi le not even the fastest work ing s tudents 

c an so lve all 75 operat ions . T h e s e t imes are a s fol lows: 

In c l a s s e s 1 a n d 2 of the pr imary schoo l : 5 minutes 

per type of operat ion; 

in c l a s s e s 3, 4 and 5 of the pr imary schoo l : 2 minutes 

per type of operat ion; 
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in all other c l a s s e s /in seconda ry schoo l too,/: 1 

minute per type of operat ion . 

Consequen t l y , for the three types of operat ion /addit ion, 

subtract ion , subst i tut ion/ learnt in c l a s s 1 of the primary 

schoo l a total of 15 minutes is to be devoted to the solut ion 

/-.r t^o nmhion-c nn the test: in c l a s s 2 the time for the five 

types of opera t ion is 25 minutes, in c l a s s e s 3-5 10 minutes, 

a nd in al l other c l a s s e s 5 minutes. In the c o u r s e of na t iona l 

measuremen ts t hese time limits have proved to be correct . 

Fourth: With the time determined in a d v a n c e , it fo l lows 

that the opera t i ons appea r i ng at the beg inn ing of the test a re 

attempted by many more s tudents than for the ques t i o n s at 

the end, a nd th is d istorts the result. For th is r e a son the test-

-papers a re p r epa red in four var i an ts , in wh ich the order of 

the ques t i ons v a r i e s to el iminate this distortion. The four 

va r i an t s l e ad to the a dded advan t age a l ready ment ioned in 

connec t ion with the va r i an t s of the theme-clos ing tests , that 

the s tudents car. not look at e a ch other 's work. 

S i n c e it w a s a l so des i red to learn the state of abil i ty 

in addit ion, in subtract ion , etc., all f ive types of operat ion 

a ppea red separa te ly on the tests. Further , a c o n s c i o u s 

g roup ing of the opera t i ons was made within the . i nd iv idua l t ypes 

into s impler a n d more difficult g r oups /e.g. opera t i ons not 

exceed ing 10, opera t i ons exceed ing 10, etc./; th is was done in 

s u c h a way that in genera l every bas ic var ia t ion s chou l d 

o c cu r within 6-8 consecu t i ve operat ions . Thus , even the s lowest 

work ing and weakes t s tudents are confronted with eve ry bas i c 

var iat ion. 

Fifth: In the interest of unamb iguous correc t ion a n d the 

facil itating of the work of the teachers , a cor rec t ing key is 

prepared . For the a n a l y s i s a n d evaluat ion a note must be made on 

the tests of the total number of opera t ions attempted and the number 

of incorrect ly so l ved problems. 

cb. We a re f aced with complete ly different prob lems in 
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the measurement of- the abi l i ty to spe l l cor rec t ly a n d of the 

compos i t ion techn ique . 

First: It" must be e n su r ed that on the o c c a s i o n of the 

measurement the act ivi ty is performed in a na tura l s i tuat ion. 

It wou ld not be correct , for example , to measu re the state 

of correc t spe l l ing abil ity in the c o u r s e of dictat ion, s i nce 

the correc t spe l l ing must funct ion a s a means on the leve l 

of maximum eff ic iency, that is not u nde r cond i t i ons where the 

student concen t r a tes his attention dur ing the writ ing on the 

ru les of correc t spel l ing. Hence , a compos i t ion problem is 

g i ven to measu re the state of correct spe l l ing abil ity. Th i s 

requirement is a c compan i ed by the a dvan t age that the l eve l s 

of correct spe l l ing a nd compos i t ion t echn i que c a n be 

es t ab l i shed by one a n d the same measu r i ng dev ice . 

S e cond : It is rega rded a s a b a s i c requ i rement that in 

the measurement of the composi t ion t echn i que eve ryone s c h o u l d 

h ave someth ing to s ay on the theme of the compos i t ion . T h e m e s 

c an not be g iven , therefore, wh ich des i re the exp res s i on of 

know ledge a cqu i r ed dur ing the c o u r s e of s choo l s tud ies . 

Third: It i s p resumab le that the per formance of the indivi-

dua l opera t i ons will exhibit different cha rac te r i s t i c s in the 

v a r i o u s t ypes and forms of compos i t ion ; for th is r e a son , the 

state of the compos i t ion techn ique must be measu r ed not on a 

s ing le compos i t ion , but on severed fundamented types . T h u s , one 

descr ip t ive a n d one narrat ive compos i t ion a n d o ne cha rac t e r i z a-

tion must be written. Th is a l so h a s a n a dvan t age from the point 

of v i ew of the measurement of the abi l i ty to spe l l correct ly: it 

is more cer ta in that all types of correc t spe l l i ng phenomena will 

o c c u r in the three different forms of compos i t ion . Fo r example , 

a descr ip t ive composi t ion c an be p r epa red so that on ly the 

present t e n s e s of v e r b s f igure in it; th is no l onge r ho lds for a 

narra t ive composi t ion . In the Hunga r i a n l a n g u a g e the correc t 

spe l l ing of the past t e n ses of the v e r b s i s an app rec i ab l e 

problem. 
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Fourth: A measurement wh i ch is so compl ica ted and 

requ i res so much work must be o rgan i z ed in the most 

economic way poss ib le . On the b a s i s of p rev ious s tud ies it 

h a s been es t ab l i shed that the ra tes of development in 

correct spel l ing a nd compos i t ion techn ique are much s lower 

than those of the more s imple act ivi t ies. Hence , it is not 

n e c e s s a r y to ca r ry out measu remen t s in every consecu t i ve 

year . After carefu l cons idera t i on , the measurement is made 

in the four c l a s s e s shown in the fol lowing F igure : 

F igu re 3 

C l a s s S t age of s choo l i ng S tage of development 

primary 
5 

Midd le 
schoo l 

of pr imary 
s tud ies 

End of ch i l dhood 

primary 
8 

End of 
schoo l 

pr imary 
s tud ies 

Midd le of puberty 

s e conda r y 
II 

M idd le 
s choo l 

of s e c o n d a r y 
s tud ies 

End of puberty 

s e conda ry 
IV 

End of 
schoo l 

s e c o n d a r y 
s tud ies 

Midd le of you th 

It c an be seen that two of the clas^c-s co r r e spond to 

the middle of a g iven s tage of scho l ing , a nd at the same 

time to the end of a s tage of development , whi le the other 

two c l a s s e s c o r r e s pond to the end of a stage of s choo l i ng 

a n d the middle of a s tage of development . /The s t ages of 

development a re not to be taken too r igorously./ 

S i n ce the state of compos i t ion techn ique is re lated with 

the level of deve lopment of thought , measurement in these 

c l a s s e s permits the expectat ion of c onc l u s i on s of more gene ra l 

va l id i ty beyond the prob lemat ics of the composi t ion techn ique . 

One 45-minute t each ing per iod each is set a s i de for the 

writ ing of the three compos i t ions . 

Fifth: For the eva luat ion of the above-ment ioned 
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opera t ions of both correc t spe l l ing a n d compos i t ion t e chn i que 

we have p repared a deta i led descr ip t ion of the cr i ter ia , a n d 

have c omposed the n e c e s s a r y a n a l y s i s sheets . T h e correc t ion 

of every paper in correc t spe l l ing a n d compos i t ion t echn i que 

is performed by the same g roup of t e ache r s in Hunga r i an . In 

this way we hope to e n su r e a uniform eva lua t ion of the 

criteria. 

d. E labora t ion of the eva lua t ion system 

A s a l r eady ind ica ted , the state of the opera t i ve act iv i t ies 

c an be e x p r e s s e d with two types of bas i c i nd ices . One of 

t hese is the tempo, a n d the other the qual i tv. A combined 

index too may be formed, wh ich exp r e s s seve ra l factors 

jointly. T h e ca lcu la t ion of these i nd i ces is quite s imple for the 

e lementary abi l i t ies, but for the more complex act iv i t ies it 

requ i res a fairly i nvo lved ca lcu la t ion . 

da. I nd i ces of state of e lementary ca l cu l a t i ng abi l i ty 

T h e s e opera t i ons c an be cons i de r ed a s h omogeneou s 

on the level of maximum eff ic iency, a nd thus it i s not n e c e s s a r y 

to weight them. 

The tempo of a per formance c omposed of h o m o g e n e o u s >, 

e lements is e x p r e s s e d by the number of opera t i ons ca r r i ed 

out per minute. Th i s requ i res s imple d iv is ion: the total number 

of e lements so l ved i s d iv ided by the number of minutes u s e d 

for the solut ion. 

The re are a number of p rocedu res for the measurement 

of the qual i ty of a per formance c omposed of h omogeneous 

elements. One of t hese is the co r rec t ness proport ion , wh ich 

is ca lcu la ted by d iv id ing the total number of e lements so l ved by 

the number of incorrect ly so lved opera t ions . Th i s index 

e x p r e s s e s the proport ion of opera t i ons in wh ich the student 

makes a mistake on average . It is most pract ica l for the tea-

cher to ca lcu la te th is and the tempo. 

In the estab l ishment of the nat iona l leve l , it is practiced 

to employ an index wh ich con ta i ns together v a l u e s relat ing to 
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both the tempo and the qual i ty. T h e fol lowing comb ined index 

is u s ed to measu re elementary ca lcu la t ing abil ity: 

where O = qual i ty 

n = number of e lementary opera t ions performed 

i = number of incorrec t ly so lved e lementary 

opera t i ons 

t = number of minutes devoted to the per formance 

Th i s comb ined index therefore g i ves the number of 

opera t i ons so l ved correct ly per minute. Por example , if a 

student ca r r i es out 35 opera t ions , 5 of them incorrect ly , in a 

work ing time of 5 minutes, then the state of the abil i ty is 

3 5 - 5 
= 6 correct opera t i ons per minute. 

5 

Both the tempo and qual i ty of the ca lcu la t ing abi l i ty a re 

con ta ined in th is index therefore. B e c a u s e of its a dvan t ages 

it i s recommended for genera l use . 

With the p rocedure g iven the per formance of every 

ind iv idua l s tudent can be demonstra ted numer ica l ly . We dot not 

know, however , what the numer ica l v a l u e s ob ta ined are actua l ly 

worth. How do they compare with the nat ional per fo rmances 

for the g iven c l a s s , or with the per formances of other c l a s s e s ? 

Nor do these numbers show how the e lementary ca lcu la t ing 

abi l i t ies may be further deve loped , or the maximum wh ich c a n 

be atta ined by man in genera l . We must therefore determine the 

nat iona l l eve l s for all c l a s s e s , while there is a lso a need for the 

numer ica l exp ress i on of the maximum performance. 

The na t iona l level for e a c h c l a s s and operat ion h a s been 

es tab l i shed by a representa t ive measurement invo lv ing the entire 

vert ica l profile of the school-system, i.e. for every c l a s s from 

c l a s s 1 of the pr imary schoo l to c l a s s IV of the s e conda ry 

schoo l . The resu l ts showed normal distr ibution everywhere , 

wh ich permitted the mathematical determinat ion of the maximum 

per formances for each c l ass . The resu l ts of the best s tudents 
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can be r ega rded a s the maximum per formance at a g iven age . 

Mathemat ica l ly the a ve r age of the per fo rmances over twice 

the s t anda rd dev ia t ion were taken a s maximum, that is the 

ave r age per formance of that 2 % of the s tuden ts who a c h i e v e d 

the best resu l ts . 

B e s i d e s the c lass-maximum, there i s a l s o a need for an 

abso lu te index wh i ch ind ica tes the extent to wh ich the abi l i ty 

may be deve loped . T h e a ve r age per formance of adu l t s with 

intel lectual o c cupa t i o n s was taken a s th is index. T h e rep resen-

tative measurement was therefore ex tended to adu l t s with 

intel lectual occupa t i ons . 

When t hese ind ica tors have been obta ined , the pe r f o rmances 

of ind iv idua l s tuden ts or c l a s s e s c a n be c o m p a r e d a s fo l lows: 

Let us a s s u m e that the perforr tance of N.N. , a student in 

c l a s s 1 of the pr imary schoo l , i s 3.2 correct opera t i ons per 

minute. T h e nat iona l a ve r age for c l a s s 1 is 4.8, the c l ass-max imum 

is 10.6 a n d the a ve r age per formance of adu l t s Is 50.5 cor rec t 

opera t ions per minute. 

T h e per formance of N.N. c ompa red to the c l a s s l eve l is : 

x 100 = 66.7 %; 

compared to the c lass-maximum is: 

x 100 = 30.2 %; 

a n d compared to the maximum is: 

T ^ f - x 100 = 6.3 %. 

In o rder that the t eache r s shou ld not h a ve too much 

ca lcu la t ing to do, we have ca l cu l a ted the v a l u e s of a l l p o s s i b l e 

per formances for all c l a s s e s , compa red to the na t iona l a v e r a g e 

a n d to the maximum, a nd h ave tabu la ted them. T h e pe r fo rmances 

of ind iv idua l s tuden ts c an thus be s imply read off from the 

table ^ J agy , 19 70. Append ix / . 

db. I nd i ces of state of correct spe l l ing 

We are faced here with different types of problem. 

82 



First: T h e time factor can not be taken into accoun t . 

Second : S i n ce the state of correct spe l l ing is examined 

in compos i t ions , the extents of the per formances to be eva l ua ted 

differ. Th i s is d i s r ega rded by compar ing the number of m is takes 

per operat ion to the extent, wh i ch is determined by the number 

of words written. 

Third : T h e opera t i ons a re he terogenous , a nd so must b e 

weighted. 

We have made ca l cu l a t i ons on ly with an empir ica l weight. 

T h e level in every opera t ion i s the same /appl icat ion/ , a nd th is 

is therefore not a contro l l ing factor. A funct iona l weight w a s not 

ca l cu l a ted on the b a s i s of the resu l ts of the p rev ious examina-

t ions , s i nce this exhib i ts a s t rong corre lat ion with the empir ica l 

weight. 

Fourth: Apa r t from the operat iona l i nd ica tors ca l cu l a t ed 

with the empir ica l weight a nd the extent, a comb ined ind ica tor 

requir ing a fa ir ly i nvo lved ca lcu la t ion h a s been worked outp 

which g i ves the state of -jorrect spe l l ing a s a pe rcen tage va lue , 

dc. I nd i ces of state of compos i t ion techn ique 

In pr inc ip le we p roceeded in a similar way in the eva lua t i on 

of the compos i t ion t echn ique a s in that of correct spel l ing. T h u s , 

we ca lcu la ted on ly with an empir ical weight of the he t e rogeneous 

whi le the qual i ty index was ob ta ined by compar i son of the numbe? 

of mis takes to the extent. 

The index of the tempo, however , is of impor tance from 

another aspect . 

S i n ce the students devoted one 45-minute l e s s o n to the 

writing of e a c h compos i t ion , the tempo of the compos i t ion 

techn ique too is e xp r e s sed by the extent a n d by the time u s e d 

for writing. Of cou r se , the index of the tempo is not of the same 

nature a s in the e lementary ca lcu la t i ng abil ity; in that c a s e the 

problem was for every student to carry out the same ope ra t i ons 

g iven on the test-paper, so that it i ndeed exp r e s s e s on ly the 

s peed of funct ion ing of the ability. In the composi t ion , on the 
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other hand , the number of .words written in unit time 

ind ica tes not on ly the writing tempo a nd the s peed of 

funct ioning of the composi t ion techn ique , but a l s o how much 

the s tudents h ave to say about the g iven theme. Thu s , in 

the measurement of the compos i t ion t echn ique the a ve r age of 

t.'ie words at the same time e x p r e s s e s time fac tors too, that 

is it is a l so to be rega rded a s a type of qua l i ty indicator . 

Let us now see how the per fo rmances of two s tudents 

can be compared . 

Po r example: there are 17 mis takes in a cer ta in 

operat ion in the composi t ion of student N.N. , a n d the extent 

of his compos i t ion i s 214 words . T h e mistake ind ica tor in 

the g iven operat ion is therefore: 

x 100 = 7.9 %. 

Student X .Y . makes 8 m is takes in the same operat ion , a n d 

the extent of h is compos i t ion is 169 words . H is mistake 

ind icator therefore is: 

x 100 = 4.7 %. 

X . Y . ' s work is t hus l e s s faulty, or i s better, than that 

of N.N. 

Demonstrat ion of the s tudent 's q ual i ty on the bas i s of 

h i s faults, however , is in contrast with the gene ra l v iew, 

s i n ce the smal ler number means a better per formance , a nd 

the l a rger number a worse one . Th i s is ove rcome by tak ing 

the perfect per formance a s 100 %. T h e qual i ty ind ica tor i s 

then obta ined by subtract ing the mistake ind ica tor from 100. 

Thu s , in the a bove examp les , N.N. 's qual i ty ind ica tor is 92.1 °/c 

and that of X .Y . 95.3 %, a n d it is immediately seen which 

per formance is the better. 

It must be noted that th is index h a s the result that the 

per formance improves in direct proport ion with the i n c r e a se 

of the extent. It is now known , however , that th is is not 

exact ly true. T o avo id distort ion, we ca lcu la te not with the 

number of words , but with the squa re root of th is number . T h e 
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index for e ach operat ion is then ca l cu l a ted from: 

E = /1 - J x lOO 

where E = opera t iona l index, 

m = number of mis takes , 

a n d W = number of words . 

In addi t ion to the opera t iona l i nd i ces , however , there 

is a l so a need for a comb ined index , wh ich can exp r e s s 

the v a l u e s of the compos i t ions joint ly, on the b a s i s of the 18 

operat ions . It was therefore n e c e s s a r y to form a common b a s i s 

for compar i son , s u ch a s that of the performance of adult 

in te l lectua ls in the c a s e of the e lementary ca lcu la t ing ability. 

But what can be t aken a s maximum? The l a n gu age of wri ters 

or poets? The l a n gu age of the compos i t i ons of civi l s e rvan t s ? 

The per formance of s cho l a r s ? To overcome the diff iculties, we 

ca l cu l a ted the a ve r age of the i nd i ces of all the opera t ions 

from the compos i t i ons of all the s tudents who took part in the 

measurement , a n d th is was compa red with the a ve r age of the 

wo rd s of all the compos i t ions . In th is way we ob ta ined a wel l 

u s ab l e b a s i s of compar i son . 

IV 

UT IL IZAT ION O P T H E R E S U L T S 

1. T h e s cope of the measuremen ts 

In pr inc ip le it would be optimum if the measurements wou ld 

extend to every subject . T h e r e are severa l obs t ac l es to th is , 

however . It must be s t ressed above all that the cha rac te r i s t i c s 

of the system of material in the taught sub jec ts differ. T h u s it 

c an be sa id that the „natures" of the ind iv idua l sub jec ts a re 

different. Acco rd i ng l y , there are sub jec t s which have sys tems 

of material pract ica l ly „offering themse lves" for measurement 

a nd are rout inely measurab le ; those of o thers can be measu red 

only with grea ter difficulty, a nd there are certa in sub jec ts in 

wh ich the measurement is in oppos i t ion to the a ims of the sub-
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ject , so that measurement wou ld be harmful. 

a. Measu remen t can be ca r r i ed out relat ively eas i l y in 

t hose sub jec t s the material of wh ich i s c o m p o s e d in the " v a s t 

majority by se ts^ laws , theor ies a nd ru les . Examp les of t hese 

sub jec ts a re mathemat ics , phys i cs , chemistry , b io logy , a n d the 

grammar of the mother-language. 

b. T h e measurement r a i s es more difficult a n d qua l i ta t ive ly 

different prob lems in those sub jec ts , the material of wh ich i s 

l a rge ly c omposed of md i v i d u a l _ conce £ t s 1 Here a l a r ge m a s s of 

facts is taught , a n d the system of the concep t s is l e s s obv i ous ; 

b e c a u e s e of th is we encoun ter measurement-methodo log ica l 

prob lems of a different nature. T h e pr inc ip le of totality too may 

be made good on ly with difficulty in the measurement . E x a m p l e s 

of s u ch sub jec t s are geog raphy a n d history. 

The methodology deve loped in our Department c an be 

employed to measu re the level of know ledge in sub jec t s 

operat ing with sets. 

c. The re are sub jec t s in wh i ch , in addi t ion to r e a son , 

intellect a n d intuition, a ve ry large , a n d pe r h ap s dec i s i ve role 

is p l ayed by £n io t iona l_ fac tors i th is i s the c a se , for example , 

in l i terature a n d in the teach ing of s ing ing , mus ic , d raw ing a n d 

the h is tory of art. T h e car ry ing out of measuremen ts here 

would oppose the a ims of these sub jec ts . T h e main target in 

the t each ing of t hese sub j ec t s is for the ch i l d ren to become 

c apab l e of accep t i ng a nd en joy ing works of art; to form their 

t as tes and deve lop their emotional ho r i z ons ; to a r o u s e in them 

the need to make their l i ves more complete by means of 

aesthet ics ; to form their moral a nd ideo log ica l ou t looks i s 

s u ch a way that the un i ve rse , a n d charac ter i s t i c s p h e r e s of 
e 

it wh ich are l e s s a pp r o a chab l e merely by reason i ng , a re 

reve l á lod by the works of art a s a l iv ing exper ience . 

However , it is poss ib le to measu re in an exact way on l y 

the material a ss i s t i ng the unders t and ing a n d a c cep t a n ce of the 

works of art, a n d so the measurements wou ld divert the attent ion 
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of the t e a che r s to th is material , which would result in a 

distort ion in the teach ing . In our v iew, therefore, it woulc^ be 

d ange rou s a nd harmful to c a r ry out measurements in t hese 

sub jec ts . /The rea l izat ion of the a ims of these sub jec t s is 

p e r h ap s impeded by the fact itself that the sy l l abus i n c l u de s 

them a s sub jec t s in the tradit ional sense , and this i n sp i r e s 

the u se of the same methods and similar requ i rements a s in 

the other sub jec ts . Th i s problem does not be long to ou r present 

theme; we merely w ished to point out why we do not dea l with 

thje measurement-methodolog ica l prob lems of t hese sub jec t s even 

theoret ical ly. / 

d. On the a bove bas i s , theme-conc lud ing measu remen ts 

were car r ied out in the fol lowing sub jects : grammar of the 

mother-language, mathemat ics , chemistry , phys i c s a n d b io logy. 

Ou r plan to prepare a complete system of tests measu r i ng 

knowledge in t hese sub jec t s is p rogress ive ly be ing effected. 

T e a m s of theoret ica l spec ia l i s t s a nd pract is ing t e a che r s , workinp; 

separa te ly from sub jec t to sub ject , in e ach yea r in gene ra l 

compi le theme-conc lud ing ques t i onna i res for one , or more rare ly 

two c l a s s e s in e ach subject . On ly in the grammar of the mother-

- language w a s a test-system prepared for al l pr imary s choo l 

uppe r c l a s s e s at the same time; these too were s t a nda r d i z ed 

in the schoo l-year 1970/71. A c c o r d i n g to the present rate of 

th is work, the preparat ion and s tandard iza t ion of the complete 

system of theme-conc lud ing tes ts for the upper c l a s s e s in the 

above-ment ioned sub jec ts will be completed in the schoo l-year 

1973/74. 

Por the time being, theme-conclud ing measuremen ts a re 

ca r r i ed out in the s econda ry s choo l s only in chemis t ry , b io logy 

a nd phys ics . T h e preparat ion of t hese tests too will be 

completed in the schoo l-year 19 73/74. 

e. Our measurements on development have been ex tended 

to correct spel l ing , compos i t ion and arithmetical opera t i ons in 

the lower c l a s s e s , a nd were completed in the schoo l-year 1971/72. 
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2. M a n n e r of publ icat ion 

In order for the measurements to fulfil their most 

important funct ions a s out l ined in part I / con t inuous repor t ing 

back , ob ject ive compar ison/ , it is vital that the resu l ts be 

pub l ished . 

Prom the point of v iew of s choo l prac t ice , it i s of 

prirre impor tance to pub l ish the tes ts a n d the cor rec t i ng k e y s 

conta in ing the eva luat ion norrrs. Por want of su i tab le a p p a r a t u s , 

a un ivers i ty department can natura l ly not under take this. A t 

present , however , no test-prepar ing organ i za t ion h a s been cre-

ated either. 

Por the contro l l ing o rgans a nd the r e s e a r c h worke rs , on 

the other hand , a mult idirect ional a n a l y s i s of the resu l t s is 

more important, conta in ing separa te vo l umes for e a c h sub jec t . 

The publ icat ion of a spec ia l ser ies of t hese h a s now been 

started by the T a n k ö n y v k i a d ó Vállalat /Test-book Pub l i s he r s / 

under the title „E redménymérés a z i s k o l á b an " / „Measurement 

of resu l ts in schoo ls" / . 

S i n ce there is at present no o r g an i z ed method of e n su r i ng 

that the tes ts a re pub l i shed and made ava i l ab l e to s c hoo l s , for 

the time be ing we a re a l so pub l i sh ing the tes ts in the a n a l y s i s 

vo lumes , so that t hose s choo l s wh ich w ish to make u se of 

them may themse lves dup l ica te the tests in a c c o r d a n c e with 

their own requirements . 

Consequen t l y , the tes ts and the a n a l y s i s of the mea su r ed 

resu l ts are pub l i shed in separa te vo l umes for e a c h c l a s s in -

each subject . T h e s e vo l umes conta in a s many chap te rs a s the 

number of theme-conc lud ing measurements ca r r i ed out in the 

relevant subject . At the beg inn ing of every chap te r a quant i ta-

tive and structural a na l y s i s of the material of the thematic unit 

is presented; this is fol lowed by the tests with the cor rec t i ng 

keys , and finally come the results. 

E a ch type of measurement of deve lopment is dealt with 

in a separa te vo lume. 
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3, Interpretat ion of the resu l t s 

a. In the ind iv idua l measurement types we_ h ave _deve_loged_ 

un i form_procedures_ and_ forms_of_ the_ana lys is . _ 

It h a s p roved poss ib le to perfect the s tandard i za t i on of 

the interpretat ion in the theme-conc lud ing measurements , whi le 

in the ana l y s i s of the resu l ts of the deve lopmenta l measuremen ts 

it became n e c e s s a r y to u s e not on ly agree ing p rocedures , but 

a l s o methods charac ter i s t i c of e a ch ind iv idua l type. 

In genera l , quant i tat ive, g r aph i ca l a n d qual i ta t ive ana ly t ica l 

p rocedu res a re employed. 

Quant i tat ive a n a l y s i s p rov i des the n e c e s s a r y i ndeces . 

G r a p h i c a l plotting is u s e d main ly to g ive a c l ea r picture of the 

ca l cu la ted resu l ts , but in cer ta in c a s e s the g r aph i ca l p rocedure 

a l so s e r ves to d i s c l o se re la t ionsh ips /part icular ly in the meas-

urement of development/ wh i ch are not at o n ce obv i ous from the 

data themse lves . 

In addit ion to th is , we a l so cons i de r that there i s a n e e d 

for verba l , qual i tat ive interpretat ion, espec i a l l y in the initial 

vo l umes , s i nce in genera l the t e ache r s do not p o s s e s s the 

mathematical , stat ist ical know ledge n e c e s s a r y to interpret the 

data. Add i t iona l ly , however , it is n e c e s s a r y to compose d idact ica l 

c o n c l u s i o n s of genera l va l id i ty invo lv ing sy l l a bus theory in 

qual i tat ive dec i s i on s too. 

A s an example we sha l l g ive a brief a ccoun t of the 

manner of interpret ing resu l ts of theme-conc lud ing measurements . 

We first g ive the ave r age a n d level of s ign i f i cance for 

e ach var ian t , a n d then report the distr ibut ion in tab les a n d 

graph ica l ly . T h e r anges of the marks too are dep ic ted on a 

histogram. Fo l lowing this the nat iona l percen tage point a v e r a g e s 

at ta ined for the ind iv idua l know ledge elements are p resen ted 

in a co lumn d iagram, and then , a l though the resu l ts a re plotted 

in s u ch a co lumn d iagram g rouped acco rd i ng to unit content , 

every ind iv idua l element is a l s o g iven separate ly . 

T o i l lustrate th is we present the data of one test 
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var ian t /variant D, theme II. grammar , c l a s s 5 of the primary-

school/ . /Only deta i ls of the co lumn d iagram are g iven . / 

Tab l e 15 

Summar i z i ng da ta .of 

var ian t n/D 

A v e r a g e x 60.1 

Con f i dence . 
interval - A 

2.6 

A c c u r a c y 
requirement 

+_ 4.3% 

S t anda rd 
deviat ion — 

18.3 

Re la t ive 
deviat ion 

30.4% 

Med ian 60.0 

Tab l e 16 Distr ibut ion 

Pe r cen t age S tuden t s 
points /%/ 

0.0 _ 5.0 0.0 
5.1 - 10.0 0.0 

10.1 - 15.0 0.5 
15.1 _ 20.0 2.1 
20.1 _ 25.0 1.0 
25.1 _ 30,0 2.1 
30.1 _ 35.0 4 .8 
35.1 - 40.0 4 .8 
40.1 - 45.0 3 .7 
45 .1 - 50.0 8.0 
50.1 - 55.0 10.1 
55.1 - 60.0 11 . 7 
60.1 _ 65.0 10.1 
65.1 _ 70.0 6.9 
70.1 - 75.0 7.4 
75.1 - 80.0 12.2 
80.1 - 85.0 5.8 
85.1 - 90.0 4.2 
90 . 1 - 95.0 2. 6 
95.1 -100.0 1.0 
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Figure 2!. DISTRIBUTION OF TUB RESULTS FOR VARIANT ll./D 
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b. On the o c c a s i o n of nat iona l representa t ive measu remen t s 

the schoo l d i rector a n d all of the ind iv idua l s tudents tak ing part 

in the measurement a re a s k e d to fill in a da ta sheet . 

T h e former p rov i des data on the pe r sonne l a n d materia l 

prov is ion of the schoo l , its equipment , the cond i t i ons of the 

bu i ld ings , etc., whi le the s tudents g i ve information on their 

famil ies, a n d the re levant economic , soc ia l a n d cu l tura l cond i t i ons 

/occupat ion , i ncome and scho las t i c a ch i evemen t s of parents ; 

number of b ro thers and s is ters ; s i ze a nd cond i t i ons of h o u s e , 

etc./ a n d on other factors /attitude to schoo l , sub jec t , etc./. 

The represen ta t ive measurement makes it poss i b l e for u s 

to ca lcu la te the corre lat ion between the c a u s a l da ta /see p r e ced i n g 

paragraph / a n d the s tudy resul ts , a n d hence to d raw more g e n e r a l 

re l iab le c onc l u s i o n s , for example on pedagog i c a l soc io logy , or 

with regard to the effectivity of the s choo l system, or the f ac to rs 

affecting the effectivity. 
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Измерение знаний в единой школьной системе в Венгрии 

Д-р Шандор Орос 

На кафедре педагогики мы начали исследовать, разработать_ 

теорию и практику измерения подходящего к единой социалисти-

ческой школьной системе 8-10 лет тому назад. 

Эта статья дает обзор об этом исследовании. 

Первая глава анализирует функции и роль измерения в единой 

социалистической школе: измерение как средство обратной всязи, 

управления учебным процессом, контроля для ученика и педагога 

и объективной оценки. 

Вторая глава опишет теоретические и методические основы 

измерения, которые были разработаны на кафедре. Излагаются 

методы квантификации и перевода результата измерения в отметка 

Наконец автор опишет два типа тэстов: тэсты для измерения 

развития навыков и умений и тэсты для заключения тем обучения» 

Третья глава дает описание практики измерения. Анализ 

содержания и структуры тем; методы разделения тем на элементы 

и действия; определение уровня опроса ; методы составления 

тэстов (комбинированная техника вопросов и задач) . 

Четвертая глава занимается проблемами анализа и восполь-

зования результатов измерения. 
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Spe z i f i s c he s M e s s u n g s s y s t e m von K e n t n i s s e n und 

Fert igkei ten der S c h ü l e r in Ungarn , a n g e m e s s e n dem 

e inhei t l ichen Schu l sys t em 

S á n d o r O ro s z 

Seit 8-10 J a h r e n arbeitet e ine F o r s c h u n g s g r u p p e am 

P ä d a g o g i s c h e n Lehrs tuh l der S z e g e d e r Att i la-József-Univer-

sität, um eine dem einhei t l ichen Schu l sys t em a n g e m e s s e n e 

Theor i e und P r ax i s der M e s s u n g e n von Schü l e r l e i s t ungen 

auszua rbe i t en . Die S tud ie gibt e inen Überb l i ck ü be r d i e se 

Fo r s chungen . 

Im ersten Kap i t e l wird e s behauptet , d a s s d ie M e s s u n g 

von Ken t n i s s en und Fert igkei ten im e inhe i t l ichen Schu l s y s t em 

a l s w ich t iges Mittel der S teuerung der p ä d agog i s c hen Tät ig-

keit gilt. Du r ch d ie M e s s u n g e n wird 1. die s t änd ige R ü c k k o p p -

lung ü be r die E r g e b n i s s e der Lehrtät igkeit für die Lehrer 

sowie die Schu l ve rwa l t ung , 2. die Objektivität der Z e n s u r e n 

ges icher t . 

Im zwei ten Kap i t e l v/erden die theore t i sch-method ischen 

G r u n d l a g e n der M e s s u n g e n bekanntgemacht . E s wird die 

spez i f i s che L ö s u n g von Prob lemen der Ska l i e r ung und des 

Gew i c h t e n s vorge t ragen . Zu le tz t werden d ie zwei M e s s u n g s -

we isen , die sog. t h emasch l i e s sende und die En tw ick lungs-

messung dargelegt . 

D a s dritte Kap i t e l stellt die P r ax i s der M e s s u n g e n dar . 

Der Ver fasser legt die inhal t l ichen u nd strukture l len Ana l y-

s ie rensmethoden , die Ar t u nd We i se der Bes t immung und 

Ze r l egung in a l ternat ive Elemente der zu m e s s e n d e n Tät ig-

keiten sowie die Fes t l egung de s Tä t i gke i t sn i veaus vor . Er teilt 

a u c h die Me thoden de s Zusarnmenste l lens v on Testb lä t tern 

/ 'kombin ier te Fragen-bzw. Au fgaben techn i k " / mit; er behauptet 

a u c h die zu l ö s e n d e n Problerne der Verfert igung von ve r s ch i e-

dener» Tes ts . 

Im v ierten Kap i te l werden die P rob leme des A n a l y s i e r e n s 

und Benu t z en s der erha l tenen E r gebn i s s e bekann tgemacht . 
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