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ABSTRACT 

This s tudy attempted to determine the interactive effects of l ea rner  

c ha racteristics �ith two differentia l l y but  hierarchical l y  structured 

p rogrammed in s tructiona l tas k s . The l ea rner characteristics c hosen  

w ere a subjects• independence a nd conformance achievement orientations 

a nd his prior famil iarity with the s ubj ect matter .  Th e two programmed 

texts  construc ted for the  experiment were , ' A  P rocedu ra l Approach  to 

I nt roductory S ta tis tics • and ' A  Behavioura l Approach to Learning ' .  

Both  texts were written by the  res earcher . The point of tas k  

differentiation was based on the  degree o f  arbitrarines s in the  s equence 

o rder  of criterion competencies ; the s ta tistics programme being deemed 

to be more in trinsica l ly s tructured a nd the l earning theory p rogramme 

more extrinsica l l y  s tructu red . 

The re s u l ts  indicated a diffe ren tia l effec t  of l ea rner 

c h aracteris t i c variab l es between treatments  and acros s ta s ks . Further , 

the  resu l ts indicated both ordina l  and disord i na l  treatment interactions 

iv 

on the dependen t  measu res of criterion a c hievement , s eq uence a ppropriateness 

and  ta s k - rel ated achievement motivation . The effects of ins tructiona l  

treatments were indeed modifi ed  by the interaction o f  tas ks and l ea rner 

cha racteristics . 
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CHAPTER I 

I NTRODUCT ION  

The  probl em posed  by  th i s  s tudy was  to  determi ne the  i nter­

a cti ve effects of l earner cha racter i s t i cs on  two di fferent i a l l y ,  but 

h i erarch i c a l l y  structured programmed i ns tructi ona l  tas k s. 

I t  i s  genera l l y  ack nowl edged tha t there i s  no one best  

method of i ns truc ti on  for a l l s tudents , and that  methods of i n struc t i o n  

s houl d b e  d i fferenti ated  i n  such a way a s  to maxi mi ze  the i r compatab i l i ty 

w i th the i nd i v i dual c ha racteri st i cs  o f  the l ea rner. S i mi l arl y ,  wh i l e  i t  

may be demons tra ted that a parti cul ar  i ns truct i onal  method sui ts a gi ven 

s tudent i n  one l earn i ng s i tuat i o n , i t  is not necessa r i l y  the case that  

the  s ame method wi l l  sui t t he  same i nd i vi dual  i n  a d i fferent l earn i ng 

s i tua t i o n. 

Approaches to I nd i v i dua l i z i n� I ns tructi on  

Two broad a pproaches h ave character i zed the  s tudy of i nd i v i dual  

d i fferences rel at i ng to l earn i ng and  educat i ona l  pract i ce. The fi rst , 

descr i bed as  a se l ect i ve mode of educa t i o n , i s  characteri z ed by mi n i ma l  

v ar i a ti ons i n  the cond i ti o ns under whi ch  i nd i v i dua l s  a re expected to 

l ea rn .  Here t here are fi xed and  l i mi ted path s a va i l ab l e for the i nd i v i dual  

to traverse , and  success  i s  h i �h l y  rel ated to the pa rt i cul a r  a b i l i t i es t hat  

s uch  paths emphas i ze .  I nd i v i dual s devo i d  o f  or defi c i ent  i n  the pre­

requi s i te c haracter i s ti c s  a re progress i ve l y  se l e cted out of the  system . 

T he  s econd , a l earner-needs approach ,  i s  der i ved from a concern about the  



d i fferent ways di fferen t i nd i v i dua l s m i ght  l earn best. Th i s  a pproach  

a s s umes tha t  t he  educat i ona l  env i ronment  can be adapted to  a w i de ra nge 

of l earner c ha racteri st i cs requ i ri ng a wi de range and var i ety of  

i n s tructi ona l methods . 

A l o ng  h i s tory of  very good emp i r i cal  ev i dence can be used to 

j u s ti fy the s e l ecti ve a pp roach to educat i on. The psychometr i c tradi t i on 

o f  the l ate 1 9 th  and ear l y  20th Centuri es , and parti c ul a r l y  the  work o f  

B i net  and h i s fol l owers w i th the meas urement o f  i n tel l i gence , demons trated 

conv i nc i ng ly  th a t  these mea s ures o f  i nd i v i d ual d i fference were cred i ta b l e 

p red i c tors o f  s c hool s uccess.  Even the subseq uent de-emphas i s  of  the 

concept of  general  i ntel l i gence i n  favour  of  tes ts of d i fferenti a l  

apt i tude d i d not  a l ter the  genera l  concl us i o n that  g i ven our pres ent 

educat i o na l  sys tem , mea s u res  of  the ab i l i ty to man i pu l a te and reason w i t h 

num bers and words pred i c ted to a reasonabl e deg ree the ab i l i ty to 

s uccess ful l y  emerge from ( a  trad i t i ona l l y )  rather  u n i form educa t i ona l 

env i ronment. Th e quest i on  of  which l ea rner character i s t i cs a re i mportant 

i n  l earn i ng has i nvari ab ly  l e d to the re pl y :  those characteri s t i cs wh i c h 

p re d i ct and fac i l i tate a c h i e vement i n  a f i xed l ea rn i ng sys tem. Unti l 

very recentl y ,  rare ly  have attempts been made to determi ne  whether there 

m i g ht be other ways of l ea rn i ng ,  and therefore , o ther  k i nds of  a ppropr i ate  

l ea r n i ng envi ronments. 

The l ea rne r ,  or  i nd i v i dua l - needs approach  ( H u nt ,  1974 )  i s  based  

upon  the  be l i ef that  a l terna te ways of  l earn i ng can  be adapted to , and 

max i ma l l y  i n teract wi th ,  l earner characteri s t i cs .  These character i st i cs  

i nc l ude , i nd i v i du a l  styl es o f  th i n k i ng , c haracter i s t i c  l evel s of  anx i ety ,  

exper i enti a l  backgrounds , s ex , pr i or  content fami l i ar i ty ,  ach i evement 

2 



o r i entat i on s , a nd t ime to ach i eve ma s tery i n  l earni ng. In con tras t w i t h  

t h e  se l ect i ve a pproach th i s  a pproach a ttempts t o  hol d a c h i evement l evel s 

con s tant , and to a l l ow l earner attri b u tes to vary. The i n teract ion  of  

a ttr i butes w i th l earn i ng env i ronments may then resu l t  i n  a n ear  zero 

co rre l at i on between trad i t i ona l  comp l ex  attr i bute  vari ab l es , namel y the  

i n te l l i gence quoti ent , a p titude and  a c h i evement ( S tol urow , 1 962 ; Campl e se , 

McAvory , Ke l v i n ,  and Fran k l i n ,  undated ) .  The s uccess of  the ada pti ve 

i n teract i on i s  s een as  th e extent to wh i c h the l earner experi ences a match 

between h i s  spec i f i c  a b i l i t i e s and i n terests , and the act i v i t i e s  i n  wh i ch 

he  e ngages. 

Defi c i enc i es i n  Prev i o us Approaches a t  

Ind i v i dua l i z i ng I n struct ion  

Mo s t  a ttempts a t  devel op i n g  i ndi v i d ua l i zed i n struct i ona l  sys tems 

has  been pri mar i ly  concerned wi th the a naly s i s  of subj ect-matter  content , 

the  defi n i t i o n o f  behav i oura l obj ect i ves , and the deve l o pment  of l earn­

i ng ma teri a l s de s i gned to enabl e 90 percent of the student popul ati on 

ach i eve 90 percent of  the requ i red performance. Rather than  fos ter i ng 

i nd i v i dual  d i fferences , th e effec t h a s  b een to mi n i mi ze i nd i v i dua l  

d i fferences i n  l earner strateg i es and  l earner needs. For  i ns tance ,  mo s t  

i nd i v i dua l i zed • mastery • systems req u i re ALL s tudents to progress through  

the SAME l earn i ng seq uences , to  ach i eve the  SAME obj ecti ves , w i t h  the 

exc e pt i on that errors i n voke remed i a t i o n  l oops for the l earner. The 

o n l y  s i gn i f i c ant  i nd i v i dua l i zed fea ture of these sys tems i s  the PACE a t  

wh i ch t h e  l ea rner ach i eves t h e  obj ec t i ves . For the fas t  s tudent , the 

mater i a l i s  o ften too sl ow and repeti t i ve ,  the responses  ca l l ed for , 

ob v i ous , and the l earn i ng bor i ng. The a b l e s tudent may wel l a c h i eve the  

l es son  obj ec t i ves , but w i th  a h i g h probab i l i ty that  h e  wi l l  be • turned 

off •  about i nd i v i dual i zed i n struct ion  and more s er i ously. the s ub ject  

that  h e  i s  l earn i ng. The  l es s  ab l e student fares no  better. Under 

3 



trad i t i ona l  ' l o ck - step ' i ns truct i ona l methods h e  i s  o ften l eft beh i nd 

to wal l ow i n  h i s uncerta i nty and fru s trati on . He  i s  ' turned-off ' ,  

b ecause  he has  never had  a chance to get  'turned-on ' .  B u t , even for 

the l es s  ab l e ,  the method of s ubject-matter presentat i o n  i s  often 

i nappropri a te , typi ca l l y  h i g h ly  verba l ; the l earn i ng obj ecti ves  and 

e va l uat i on mea s u res , abs tract and conceptua l i zed , and seemi n g l y  unrel a ted  

to h i s cogn i ti ve backgrou nd . 

A l though ma s tery i ns truct i ona l  model s have taught  us  much 

a bout the de s i gn  of i ns truct i ona l  mater i a l s , and have brought  a bout 

dramat i c i nc reases  i n  l ea rn i ng performance , i n suffi c i ent attempt has 

b een made to des i gn i n structi o na l  mater i a l s from the s tand po i n t  of  

the  i nd i v i dua l  l earner .  Expl i c i t ly , l i ttl e h a s  been done  to i nteract  

i n s truct i ona l methods and  materi a l s w i th  t he  var i ety o f  persona l  ch aract­

er i s ti cs the  i nd i v i d ua l br i ngs to the l earni ng s i tuat i o n .  

Accept i ng the need to more sys temat i ca l ly i nd i v i dua l i ze 

i ns tructi on on  a ' l earner- needs ' ba s i s ,  two maj or  ques t i ons  become 

rel evant to the  probl em .  What l earner  characteri st i cs or  attri b utes 

a re i mportant  i n  mean i ng fu l  l earn i ng?  How can i ns tructi ona l  methods 

or treatments be  adapted to i n teract wi th  the part i cu l a r  needs of the 

i nd i v i dua l ? 

Content Fami l i a r i ty as  an Attri bute Var i ab l e 

I ns t ruct i onal  p sycho l o g i sts  have  l ong  emphas i zed  the i mportance 

of s pec i fy i ng s tudent entry behav i our  as  a pre- req u i s i te to the des i gn 
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and i mpl ementat i o n  of a l ea rn i ng programme . Th i s  i n format i o n  i s  genera l l y  

used  to determi ne the po i nt- of- entry i nto the s ubj ect-matter for any 

g i ven  student . Armed wi th  t h i s  pre-test  data , the curri cu l um des i gner 



then p roceeds to b u i l d  an i ns truct i ona l b r i dge that w i l l  s pan the g a p  

between t h e  po i nt at  wh i c h t h e  s tudent commences to demons tra te i nadequate  

or i na ppropri ate  behav i o ur, to  the  p l ace at  whi ch the  des i red termi na l  

cri ter i on behav i our  can be performed . However, a pre - test  i n vo l ves the  

presentat i o n  o f  a s er ies of  d i s crete s t i mu l i des i gned to evo ke prev i ous l y  

acqu i red  behav i ou r .  I ncorrect  res ponses prov i de l i ttl e i nformat i on o n  

the non -ava i l ab i l i ty o f  the des i red behav i o u r .  For i ns tance, there i s  

l i tt l e way of tel l i ng whether a g i ven error was the res u l t of  no prev i ous  

experi ence w i th the subj ect-ma tter, i n terference duri n g  the proces s of 

acqu i s i t i o n, or d i mi nuti on and obscur i ty of  behav i our for a vari ety of 

rea sons . Thu s, the  tradi t i ona l pre -test  a l one may be of  l i tt l e va l u e i n  

determi n i ng  a ppropr i ate pres entat i on methods and i ns t ructi ona l  s equences 

for a g i ven s tude n t .  

I t  seems reasonab l e t o  s us pect th at  a s tuden t • s  p r i o r  experi ence 

wi th  a set of  cogn i t i ve s tructures wi l l  have fac i l i t i a t i ve effects i n  the 

atta i nment  of  rel a ted but d i fferent s truc tures . I n  fact, Gagne ( 1 9 7 0 )  

s uggest s  that  t�e prev i ous ly  l ea rned capabi l i ti es may enab l e a s tudent 

to • s k i p over• a part i cul ar  s ubord i nate s k i l l  and l earn a more compl ex, 

h i gher o rdered s u perordi nate s k i l l  w i thout i t .  I n  terms of l earn i ng 

effi c i e ncy, th i s  cou l d  mean t h at  when a ntecedent el ements  of  a parti cu l a r  

cogn i ti ve s tructure are present, rel a ted new structu re s  cou l d be  l ea rned 

much more eas i l y than when no a ntecedent e l ements were present. 

Ach i evement Or i enta t i o ns a s  ·an 

Attri bute Va r i ab l e 

There i s  cons i derab l e  ev i dence to s ugges t tha t  an  i nd i v i dua l  •s 

l evel o f  ach i evement ori enta t i o n  ( o ften descr i bed as the need to a c h i eve , 
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o r  ach i evement moti vat i on ) affects the e ffi c i e ncy of l ea rn i ng for that  

i ndi v i dua l  ( Smi th , 1 910 ) . Shrabb l e and  Sassenrath  ( 1 9 70 ) , h a ve s uggested 

t hat when p rogrammed d i ffi cul ty ( a s  determi ned by the probab i l i ty o f  

s uccess  i n  s cori ng a frame correctl y ) i s  l ow ,  performance i s  maxi mi zed  

6 

for  persons  l ow i n  ach i evement mot i vat i on . S i mi l arly , when p rogramme 

d i ff i cu l ty ta s ks a re h i gh ,  the performance of persons h i g h i n  a c h i evement  

moti vat i o n  s hou l d be  max i mi zed . I t  s eems l i ke l y , therefore , that  s tudents  

w i th h i g h  l evel s of ach i evement moti vat ion , and who have  the  pre- req u i s i te 

c a pabi l i t i es ,  but  a re e i ther forced to s tudy mater ia l  they are fami l i a r 

w i th ,  o r  to work through  a study programme wh i ch  i s  too s l ow and repet­

i t i ve ,  mi g h t  do  poorer th an  persons  w i th s i mi l a r l evel s o f  ach i evement  

moti vat i o n ,  but  provi ded w i th l es s  repet i t i ve , more cha l l eng i ng i ns truct i o n .  

The  reverse i s  con tended for persons w i t h  l ow l evel s of  ach i evement 

moti vat i on and  presented w i th s i mi l a rl y  i nap propr i ate treatments . 

The Seguenci ng o f  I n s truct i on 

The noti on o f  s equence ha s  become a very important i s s u e  i n  

th e des i g n o f  i n struct i ona l materi a l s .  The pract i cal neces s i ty for 

dea l i ng wi th s equence i s s ues i s  an i ne scapab l e  tas k for a l l teachers 

and has b ecome even more cr i ti ca l  to psychol og i s t s  concerned w i t h  the 

i n d i v i d ua l i za t i on o f  i ns truct ion . 

Op i n i ons va ry as  to whether  the teacher  or l earner s hou l d  

ma ke the s equence deci s i ons , and u po n  the i mportance o f  s equenc i ng a s  

a vari ab l e i n  i ns truct i ona l des i gn .  Theori s ts d i ffer on  t he  rat i o na l e 

upon  wh i ch s uch dec i s i o ns s hou l d  b e  ba sed , and  res earch f i nd i ng s  a re 

not  i n  a greement as to how much i t  matters wh i ch dec i s i ons a re made , 

or  who s hou l d  make them . 

Res earch i n  p rogrammed i ns truct i on  h a s  focused a g reat  deal  



of  a ttenti on on  the rol e of  the •frame • ( a  sma l l un i t  of  i nforma t i on ) 

a s  the key component i n  seq uenc i ng ( Tob i a s , l 9 73a ). Such  s tud i es 

have exami ned the  effecti veness of l og i ca l , random , and reverse  order 

s equence cond i t i ons rel at i ve to t i me and  pos ttest performance . Here 

too , much of  the  ev i dence has  been contradi ctory , and has  posed  more 

quest i ons than i t  has answered. 

Learnina H i erarch i es a s  a Bas i s  for 

Instruct i onal  Sequence 

Wi th  more fl exi bl e app roaches  bei ng made i n  the des i g n o f  

prog rammed ma ter i a l s ( Hunt , 1 972 ) , a n d  a s trong emphas i s  be i n g  p l aced 

upon the cr i ti ca l i ty of  behav i o ura l  objecti ves i n  curri cu l um cons truct­

i o n , an i n c rea s i ng ly  fas h i onab l e trend for i ns truct iona l de s i gners h a s  

been the u se  o f  a beha v i ou ra l ly-s tated l earn i ng h i erarchy . The  change 

i n  empha s i s has  focused a ttenti on  away from the s pec i f i c  s t i mu l us­

res ponse prope rt i es of  an  i ns truct i o na l  component ,  to the  d i s c rete 

pre - requ i s i te behav i ou rs of  a ta s k .  

Gagne ( 1 96 5 ) and others have  stated that knowl edge rel evant 

to a ny g i ven ta s k  ca n be con s i dered a s  a set of  s ubo rd i nate ca pabi l i t i es 

o r  behav i ours a s cend i ng to a termi na l  o r  c r i ter i o n  performa nc e .  A 

h i era rchy of  s u bord i nate ca pab i l i t i es can  be determi ned by a s k i ng of 

each tas k ,  11W hat  woul d the i nd i v i dua l  have to know how to do i n  o rder to 

be a b l e  to ach i eve th i s  performance , when on l y  i ns truct i ons  a re g i ven? 1 1 

( Gagne , 1 968 ) Th i s  ques t i o n i s  re peated fo r each subord i nate competency , 

go i ng down the h i erarchy unti l a l eve l  i s  reached for wh i ch  a l l 

be ha v i ours are , w i thout  i ns truct i on , pos ses s ed by each i nd i v i dua l  i n  

the  g roup. Th u s  Gagne•s theory s umma r i zed , a s s erts tha t the acqu i s i t i on 

o f  c r i ter ion  beha v i o ur  i s  dependent upon the acq u i s i t i on o f  a l l 
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hypoth es i zed subord i nate beh a v i o urs . 

Any g i ven l earn i ng tas k may compr i se a ser i es of d i s crete 

cr i ter i on beha v i o urs , often ca l l ed the performance objecti ves . The 

s eq uenc i ng  of these  obj ecti ves w i t h i n  a tas k  may be determi ned to 

a g reater  or l es s er degree by the i nherent properti es of the tas k 

i ts e l f .  Where these propert i es refl ect a l og i ca l  h i g h l y  s eq uenced 

pattern of beha v i o u rs the dec i s i ons concern i ng the  oPdering of 

object i ves may be descri bed a s  be i ng intrinsica l ly deri ved. As 

dec i s i o n s  rel at i ng  to the s eq uence pattern become more a rb i tra ry 

and external to the  ta sk , i ts s equence bas i s  may be s a i d to b e  

extrinsical ly  s t ructured . 
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CHAPTER I I  

REV I EW OF THE L I TERATURE 

Attri bute- Treatment I nteract i ons  

The  l on g  s tand i ng i nterest among  psyc hol og i s ts  i n  • i nd i v i dual  

d i fferences• has  l ed i n  recen t years to a good dea l of  s pecul a t i o n  and 

resea rch  concerned wi th the i denti fi cati on o f  rel i a b l e  patterns o f  

i nteract i ons i nvol v i ng l earner , tas k ,  a n d  trea tment vari ab l es .  

C ronbach ( 19 5 7 )  n ames s uc h  pa tterns , • Apti tude-Trea tment I n teract i ons • .  

S i nc e  then , th i s  a rea of  i ntere st  has vari o us l y  been ca l l ed ,  •Tra i t­

Trea tment I ntera c t i ons • ( H i l l s ,  1971 ) , • Attri bute-Treatment I nteract i o n s • 

( Tob i as,  l 970a ) and  • Attri bute-Tas k-Treatment I n teract i ons • ( Tob i a s , 1970b; 

Rhetts , 1974 ) .  Whatever the term used , the  goa l s a re e s sent i a l l y  the  

s ame ; namely , the i denti f i ca t i on of l earner-attri bute c ha racter i s t i cs 

through  tes ts and other means , a nd the a s s i gn i ng of  those s tuden ts a t  

random t o  one of t h e  severa l  treatments f o r  the purpose  of  determi n i n g  

whi ch attri bute vari ab l es a re compati b l e w i th w h i ch trea tments . 

An a ttri bute  vari ab l e may be defi ned a s  a ny meas ure o f  

i nd i v i dua l  characteri s t i c ,  s uch  a s  s chol a s t i c a bi l i ty ,  ach i evement 

ori entat ion , amount  of pri or fami l i a ri ty wi t h  a subject-matter content ,  

o r  tas k  rel ated l earni ng  effi c i ency . The  term • treatment • may b e  

defi ned i n  th i s  context a s  the method , o r  methods i n  w h i ch the  i ns truct i ona l  

env i ronment i s  prepared and  a rranged . The i nteract i on o f  attr i b utes 

a nd trea tments may be  o f  two k i n ds ;  e i ther ord i na l  or  d i sordi na l . An 

apprec i a t i on of the d i s t i nct i on between the two i nteract ions  may be 

made from fi gures 1 and 2 .  
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An ord i nal i n teract ion  i s  one i n  whi ch a treatment i s  s een to 

b e  s u peri or a l l a l ong the a ttri bute con ti nuum , a l though the magnitude 

o f  d i fference may vary a l ong  the d i s tr i buti o n .  O n  the other hand , a 

d i sord i na l  i nteract i on i s  one where the regres s i on l i nes  for the treat­

ment i n tersect  s omewhere w i th i n the range of the attri bute var i ab l e under 

i nves t i ga t i o n . A treatment  that i s  s uper ior  fo r s ubj ects a t  one  end of 

the a ttr i bute  continuum may prove to be i nferi o r  for others at the 
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o ppos i te end . It i s  i nteract ions o f  th i s  nature that many psycho l og i s t s  

b e l i eve  hol d the key to t he  des i gn o f  g enui nel y i nd i v i dua l i zed i n struc t i on ; 

t he  i dentifi ca tion of  l earner character i st i c s a nd the s e l ect i on of  

i n struct i ona l  treatments that  i nteract  wi th each  attr i bute var i ab l e ,  

maxi mal l y  facil i tating l earn i ng  for every i nd i v i dua l . 

AT I •s I n vo l v i ng Programmed I n struct i on 

A l a rge number of  s tud i es s eek i ng Attri bute-Treatment 

Interact i on s  ( AT I • s )  have  i n volved the use of  ins truct i ona l programme s .  

The  advantages of us i ng p rogrammed materi a l s a re qu i te obv i o us . The 

i n struct i ona l  treatments can  be mani pu l ated rigorous ly  and yet 

i nexpens i ve l y  ( Tobia s ,  1 9 7 0 ) . Mos t  a re constructed from behav i oura l l y  

s tated obj ecti ves and eva l uated o n  a cr i terion-referenced ba s i s ( Po pham 

and Huse k , 1 969 ) .  Achievement performance can be s pec i f i ca l ly rel a ted 

to i ns truc t i o na l treatments , and vari a t i o ns i n  performance to vari a t i ons  

i n  treatme nts. 

Berl i ner a nd Cahen ( 1 9 7 3 )  have s uggested that a l though a 

l arge number  o f  studies u s i ng var i ous  a s pects of  programmed i nstruct i ona l  

mater i a l s acro s s  vas t ly  d i ffer i ng tra i ts have been reported , the res u l ts 

rema i n  amb i guous. 

C ronbach and S now ( 1 9 69 ) a nd Bracht ( 1 9 70 )  i n  two very exten s i v e  



rev i ews of ATI  res earch found  few attr i bute-treatment i nteract i on 

effects to s upport  the not i o n  that treat i n g  an  i nd i v i dua l  i n  one  way 

w i l l  cause  h i m  to ach i eve a t  a h i g her  l evel than i f  he were treated 

d i fferently .  B racht ( 1 97 0 )  be l i eves that one of the  reasons  why 

d i s o rd i na l  i nteract ions h ave not been i denti fi ed i n  much of the 

rese a rch is  that the ana l ys i s of  i nteract i on effects ( between 

a l ternati ve treatments and a t tri bute var i ab l es ) has often been an 

a fter-thought , rather than a careful l y  pl a nned part of the experi ment. 

One of the few s tudies s pec i fi cal l y  des i g ned to tes t the AT I hypothes i s  

u s i n g  p rogrammed materi a l s wa s that  conducted by R i pp l e ,  M i l l man and 

Gl o c k  ( 1969 ) . Us i ng a fou r- facto r ana l ys i s of vari ance des i gn , rather 

than  mul ti p l e regress ion  ana l ys i s , they concl uded that there were no 

s i gn i f i cant i nteracti ons between s e l ected l earner attri butes ( anxi ety , 

comp u l s i v i ty ,  exh i b i tion i sm ,  and th i nk i ng  styl e ) and  programmed vers us 

con vent i ona l  l earn i ng treatments . I n  a s t udy by Tob i as and Abramson  

( 19 7 1 ) , s up port coul d not  be  found for the  expecta t i o n  that  ATJ • s  

wou l d be i denti fi ed between ach i evement from programmed i nstruct i on , 

s tres s a nd deb i l i tat i ng anx i ety ,  a l though an i n teract i o n  was found 

between  treatment and fac i l i tat i ng  anxi ety. However , the study d i d 

i nd i cate that  a s u bject•s ( S•s ) pri or fami l i ar i ty wi th the content 

cou l d be  a usefu l  di fferen t i at i ng vari a b l e in the pred i ct i on of opt ima l  

i ns tructi ona l  s trateg i e s and  mi ght  be  a more useful  a ttri bute meas u re 

than  thos e tradi ti onal l y  emp l oyed i n  ATI  i nvest i gat i ons.  Tob i a s•s 

( 1 97 3 b) fo l l ow-up  s tudy fa i l ed to f i nd cons i stent  i n teracti ons  i nvo l v i ng 

A-S ta te anxi ety and treatments . Koran ( 19 7 1 )  des i gned a n  i nvesti gati on 

to exami ne i nd i v i dua l  d i fferences i n  l ea rn i ng from the i nduct i ve and  

deduct i ve sequences of prog rammed materi a l . She  found  that vocabu l ary 

tes t s cores  di sord i na l l y  i nteracted wi th t reatment condi t i ons  of 

prog rammed and cri teri on test  t ime , but no t wi th actual  c ri ter i on  tes t 

s co re s . 
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B ra c h t  ( 1 970 )  has observed t h at  many ATI researchers h ave 

conceptua l i zed the  attri bute-treatment  i n teract i on  p rob l em as a two­

d i mens i onal  model ; l earner vari ab l es and some comb i nat i on of task a nd 

treatment vari a b l es .  Rhetts ( 1 974 ) however , recommends that  both 

treatment a nd task cha racter isti cs ( s i ngu l arly and j o i nt l y )  can be 

expected to i n teract wi th l ea rner cha racterist i cs ,  and has suggested 

that  a three-di mensi onal mode l  shou l d be used . Th is  approach o f  

Attr i bute-Task-Treatment I n teract ions i s  very s i mi l a r to that p roposed 

earl i er by Tob i as ( 1 970b ) .  

Perha ps a key to the  i dent i f i cati on of  d isordi na l  i nteract i ons 

l i es i n  the a ttent ion  tha t o ug ht to be  pa i d  to the  sel ect i on of treat­

ment and attri bute  vari a b l es .  It i s  now some consi derab l e t i me si nce 

C ronbach  ( 1 967 ) caut i oned a ga i nst the use of general apti tude measures 

as a source of i n teract i on wi th i nstruct i onal methods . These measures , 

h e  suggested wo ul d corre l ate wi th  perfo rmance no matter wha t the 

i nstructional  method . A l t hough  there has been ev i dence ( S tol urow , 1 964 ) 

to t he  contrary , name ly , that  w i th a wel l -sequenced programme , the 

corre l ati on between general ab i l i ty and ach i evement i s  z ero , C ronbach • s  

ca u t i o n rema i ns i mpressi ve . Accepti n g  th i s  posi t i on , what t hen  shoul d 

be  the cri teri a for choos i n g attri butes and treatments? 

Undo u btedl y ,  treatments shou l d be sel ec ted for the d i fferent 

ab i l i t i es they requ i re for successfu l performance , i nc l ud i ng d i fferent­

i at i ons i n  i n tel l ectual sk i l l s ,  presentat i on med i a ,  and response requ i re­

men ts . B racht  ( 1 970 ) has hypothesi zed that d i sord i n a l i nteract i ons are 

more l i ke ly  to occu r w i th two or more factori a l l y  s i mpl e attri b ute 

var i ab l es ,  tha n wi th more factor i a l l y  compl ex ones . Vari ab l es wi th 
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i mputed facto rfa l simpl i c i ty have substant i a l  corre l a t i ons wi th  performance  

i n  on ly  se l ected cogn i t i ve tasks , or  have  rel a t i vel y l ow corre l at ions wi th  



more comp l ex cogni t i ve ach i evemen t .  S i mp l e attri bute vari ab l es wou l d 

i nc l ude measures of s peci fi c a b i l i t i es ,  i nterests , att i t udes , persona l i ty 

tra i ts ,  s oc i a l , economi c and  educat i ona l  s tatu s .  Comp l ex  attri bute 

vari ab l e s  wou l d  i nc l u de mea s ures of general  ab i l i ty a nd ach i evement 

such as i ntel l i gence tes ts . These factori a l l y  comp l e x  mea s ures have 

pro v i ded l i ttl e evi dence to date that. they are parti cu l a rl y  usefu l as  a 

means  of d i fferenti a t i n g a l ternat i ve treatment s for s u bj ects i n  a 

rel a ti ve l y homogeneous age grou p .  

AT I :  Attri bute Var i abl e ( a )  Ach i evement  Ori enta t i ons  

The  characteri s ti c  of  a n  • a ch i evement-ori enta t i o n s i tuati on • 

i s  one i n  wh i ch the i nd i v i dua l  i s  res pons i b l e  for the outcome of  h i s 

performance ; that o utcome bei ng  expres sed  i n  s ucces s or  fa i l u re . The 

i n d i v i dua l  i s  provi ded wi th i mmed i ate feed-bac k as to the s uccess or 

otherwi se  of h i s efforts , wi th the s i tua t i on conta i n i n g  some degree 

of uncerta i nty or  r i s k  (Atki nson a nd Feather , 1 966 ) . 

Ca rney•s  ( 1 966 ) research on the d i s t i nct i on between obj ecti ve  

and proj ect i ve meas ures of ac h i evement mot i va t i on conc l uded that  

behav i our  resu l t i ng from proj ect i ve test i ng wa s der i ved in  the s ame 

manner as tha t for obj ecti ve te s ti ng .  The re was no i nherent reason  

why object i ve meas u res cou l d  no t p rov i de va l i d  meas ures of mot i vat i ona l  

d i fferences . The pri nc i pl �  d i fference between the two mea s urement 

tec h n i ques  i s  that obj ect i ve meas ures produce a rel a t i v el y  s tandard i zed 

st i mu l us s i tuat i o n  whi ch el i c i ts rel at i ve ly  s tandard i zed  behav i o u r ,  

wh i l e  p roj ect i ve techni ques often produce . non- s tandard i zed behav i our  

el i c i ted by  non-s tandardi zed extra-test  factors . I n  a comparat i ve  

ana l ys i s  of two repres entati ve  meas ures of these  techn i q ues ; the  

Cal i forn i a  Psychol og i ca l  I nventory ( o bj ect i v e ) , and the  Thema t i c  

Appercep t i on Tes t ( project i ve ) , Ca rney reported that t h e  s i ze and  
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d i rect i on of  t he  corre l at ion  between the two measures depended upon the 

s ex of the  s ubj ect , the  sex of the i nstructor , the co urse content and  the  

parti cu l a r  c l a s s  i n  w h i ch the s u bj ect was  enrol l ed .  Howeve r ,  the  mean 

absol ute correl a t i o n  wa s q u i te stab l e acros s  t hese va ri a b l es a nd i n d i cated 

a popul a t i on va l ue for correl at i on  between need-achi evement ( project i ve )  

and ach i evement  ori entati ons ( obj ecti ve ) o f  . 3 3. 

S hrabb l e a nd Sas senrath ( 1 970 )  demons trated that  a programmed 

i nstruc t i ona l  ta s k  conformed to the  type of performance s i tuati on for 

whi ch the  model of ach i evement ori entat i on i s  most rel evan t . I n  th i s  

s i tuati o n , the s ubj ect  i s  faced wi th an ach i evement tas k  wh i c h  prov i des 

him wi th i mmed i ate feed -back on h i s  performance . Vary i ng degrees of 

r i s k  can be  i nduced by varyi ng p rogramme frame and exerc i s e  di ff i cu l ty 

l evel s .  I n  th i s  experiment i t  wa s pos s i b l e to demons trate i nteract i ve 

effects between i nd i v i dual d i fferences i n  the des i re to s tri ve  for 

success i n  achi evement  ori enta t i o n  s i tuati on s ,  and i tem d i ffi cu l ty .  

The s tudy found that  on a n  easy programme ( defi ned a s  one i n  wh i ch the  

probab i l i ty o f  s ucces s through a s eq u ence of frames approaches l OO 

percen t )  a c h i evement s houl d be  max im i zed for persons l ow i n  ach i evement 

ori entat i ons . Howeve r ,  persons w i th h i g h ach i evement ori entat i ons woul d 

more l i ke l y  l os e  i nterest after t he i n i t i a l  experience o f  s ucces s w i th a 

resu l t i ng decrea se  i n  ach i evemen t  performance .  The reverse  s eemed l i ke l y  

to appl y for d i ffi cu l t programmes ( wh ere th e p robabi l i ty of ta s k  s uccess  

i s  l es s  t han 50 percent ) i n  whi c h  s ubj ects l ow in  achi evement ori entat ions· 

were l i ke l y  to perform s i gni f i cant ly  poorer th an  those wi th  h i gh ach i eve­

ment o ri entat i on s . 

There i s  a n  i ncreas i ng amount of ev i dence ( Gri ffi n and  F l a herty , 

1 964 ; Go l derg and  Ha se , 1 967 ; Domi no , 1 968 ; Gough , 1 9 69; and Domi no , 1 97 1 )  

to suggest  that the ac h i evement ori entat ion  sca l es of the  CP I ;  Ac h i evement 

vi a Conformance ( Ac ) , and Ac h i evement v i a  I ndependence ( A i ) a re useful  



i n struments for pred i c t i ng academi c ach i evement from d i fferenti a l  

l ea rni ng  s i tua t i ons. The Ac sca l e i dent i fi es those as pects o f  

mot i vat i on that fac i l i tate ach i evement i n  sett i ngs  where confo rmi ng 

behav i o ur  s u c h  as acceptance of  regu l a t io ns , and a hi gh  degree of 

s e l f-di sc i p l i ne ,  effi c i ency and res pon s i b i l i ty i n  s tructured envi ron­

ments a re rewarded . The A i  s ca l e  on  the other  hand  i denti fi es  those 

moti vat i ona l  a s pects that fac i l i tate ach i evement i n  setti ngs rewardi ng  

i ndependence , i ndi v i dua l i ty ,  se l f re l i ance , and  creat i ve i nnovati on , 

pa rti cu l a rl y  i n  l es s  s tructured env i ronments . 

A s tudy by Dom i no ( 1 97 1 ) hypoth es i zed that s tudents h i gh i n  

Ac or Ai , a nd who were ta ught  i n  a manner consona nt  wi th the i r  ach i eve­

ment ori enta t i o n  wou l d perform better academ i ca l l y ,  and report greater 

s at i s fact i on  than thei r peers who were taught  i n  a manner d i s sonant 

wi th thei r ach i ev�ment or i entati o n .  I n  an earl i er study ( 1 968 )  Domi no 

d i s covered tha t undergraduate s tudents h i gh i n  Ac di d better i n  co urs es 

where conformi ty was rewa rded and  s u bj ects h i g h i n  Ai were s u peri or i n  

courses emphas i z i ng i ndependence . F u rther , A i  was  found to be  better a t  

pred i cti ng  ach i evement i n  tas ks  s tres s i ng i ndependent thought than those 

emphas i z i ng ro te l earn i ng. H i s  s tudi es  conc l uded that there was  i ndeed 

a very defi n1te di sord i na l  i nteracti on  between s t udent ac h i evemen t 

ori enta t i o n  and  teach i ng s tyl es . That  i s ,  s u bj ects hav i ng  an i ndependent 

ach i evement or i entati on performed better ,  a nd were more s at i s fi ed wi th 

the i r  i n struct ional experi ence i n  unstructured course s i tuat i ons  than 

were s tudents wi th a conformi ng ach i evement ori entati on . Convers el y ,  

s tudents wi th a conformi ng  achi evement ori enta t i on had h i gher  ach i evement 

i nd i ces , and were more i n structi ona l l y  sati sf i ed  when l earn i ng i n  a 

s tructured sett i ng  than were the i r  i ndependent ac h i evement or i enta t i on 

coun terparts . 
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AT I 1 s :  Attri bute Vari ab l es (b ) Content Fami l i a r i ty 

A number of  researchers have i nvest i gated the content­

fami l i ar i ty i s s ue wi th prog rammed materi a l s ,  us ual l y  i n  re l at i o n to 

modes of res pondi ng .  Tobi as  (1969 ) s ugges ted that cons truct i ng 

res pon ses d i d  no t l ead  to s uperi o r  achi evemen t on mater i a l s wi th whi ch 

s ubjects  have had pr i or  experi enc e , whi l e  a chi evement on techn i ca l , 

unfami l i a r  materi a l  wa s superi or  when s u bjects  cons tru cted thei r 

res pon ses. He  theo r i zed that s ubj ects  who demons trated l i t t l e evi dence 
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of conten t  fami l i ar i ty wou l d  ev i nc e  s uperi o r  achi evemen t  through overt 

res pon se  modes than wou l d  tho se  who had hi gher l evel s of  p r i or  fami l i a r i ty .  

Roderi c k  and  Anderso n 1 s  ( 1968 )  earl i er comparat i ve research wi th hi gh 

s choo l s t udents u s i ng overt res ponses to the Ho l l and and S k i nner programme , 

1 The Anal y s i s  o f  Behav i our 1 ,  (1961 ) vers u s  covert res pons es to book - l i ke 

pa ssages , found a s i mi l a r  d i fferen t i a l  i n  achi evement  tha t they as cr i bed 

to the fami l i a ri ty cons truct . A l though Nutha l l 1 S (1968 ) s tudy wi th fo u r  

d i fferent  constructed re spon se  programmes de s i gned to tes t  for d i fferences  

assoc i a ted wi th teach i n g  s trateg i es fo und no rel i abl e e ffects  for the 

d i fferen t teachi ng s tra tegi es , h i s conc l u s i on s  d i d  s u gges t that even  wi th 

only one re s pon se mode , fami l i ar i ty rema i ned an i mportant var i ab l e .  

Two s tu d i e s  have part i c u l a r  s i gn i f i cance i n  the prob l em area 

of thi s  s t udy. The f i r s t, an exper iment by Abramson and  Kagen (197 3 ) , 

s ugges t ed tha t the i n cons i s tent  a nd i nconc l u s i ve  re s u l ts of  earl i er 

s tud i es s eek i ng attr i b ute- treatment i n tera c t i ons  may have  res u l ted from 

thei r fa i l ure to control for fami l i a ri ty .  Thei r f ind i ng s  c l earl y s u pported 

the hypothes i zed pres ence of an AT I for ach i evement from programmed 

i n struc t i on  wi th p r i o r  fami l i ar i ty ,  content materi al and  res ponse modes . 

An unexpected f i nd i ng  i n  the i n ves t i gat i on  was that fami l i a r i zat ion  l ed 

to l ower achi evement  from a con s tructed res ponse  mode than d i d non­

fami l i a r i za ti on .  A po s s i b l e  expl a na ti on fo r thi s can b e  fo und i n  an  



ach i evement  mo ti vati on arg ument. H i gh ach i evers  al ready fami l i ar w i t h  

t h e  s ubject-matter mi g h t  h ave become bored wi th  the l earn i ng programme 

when they were forced to res pond to each frame , whether they knew the  

correct answers or not. 

The second s tudy ( Tob i a s  and Abrams on , 1 971 ) ,  a ttempted to 

e s tab l i s h ATI's among a nxi ety ,  s tres s , res po ns e mode and fami l i ari ty o f  

s ubject-ma tter on ach i evemen t from programmed i ns truct i on. They con­

c l uded tha t  a subj ect's fami l i ari ty wi th conten t  was a useful  d i fferen t­

i a t i ng var i ab l e  i n  th e predi ct ion  of opt ima l  i ns truc t i onal  s trateg i es. 

Moreover , the i r  fi nd i ngs  s ugges ted that  no t o n l y  d i d  co nten t fami l i ar i ty 

a ppear to be a more prom i s i ng vari ab l e than res ponse mode i n  the 

i n ves t i ga t i on of i n s truct i ona l s trateg i es but that content fami l i ar i ty 

co u l d prove to be a more u sefu l  pred i ct i ve var i a b l e  than attr i bute 

mea s ures h i th erto empl oyed in  ty pi ca l AT! i n ves t i gat i ons. 

ATI's Trea tments: I ns truct iona l  S eq uenc i ng 

Learn i ng d irected towards c l earl y s peci fi ed goal s or obj ec ti ves  

mu s t  ra i s e the ques t i o n  o f  the need to p l an sequences of l earn i ng 

even ts. The need for s uc h  a progres s i on i n  l earn i ng i s  obvi ous.  The  

atta i nment  of  the  des i red l earn i ng cannot  occur a l l a t  once , b u t  mus t  

occur through  a sequence of steps or l earn i ng events. The pract i ca l 

neces s i ty for dea l i ng w i th s eq uence i s sues i s  an  i nescapab l e tas k o f  

every i nd i v i dual i nvo l ved i n  i ns truct i onal des i gn. The dec i s i o ns made 

w i l l  vary accord i ng to the  vari ous  l evel s of  s pec i f i c i ty; whet her i t  be 

c urri cu l um pl anni ng ,  ta s k  or top i c i ns truct i ona l  de s i gn ,  or s equence  

anal ys i s  a s  i n  the  cons truc t i on of  ' frames ' i n  S k i nner i a n type programme 

i n struct i ona l  u n i ts. 
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Programmed l earning has been a u sefu l  vehic l e  for examining 

the effect s  of ins tructiona l s eq ue ncing . Perha ps more than any other 

researcher, S kinner(l 958 ) has dema nded tha t rigo rous attention be paid 

to the q ues tion of  sequence in l earning, and  in particu l ar, to the 

efficacy o f  sma l l tea ching s teps  in shaping behaviour . From this  

position, a l arge n umber of s t udies ( Roe, Case, and Roe, 1 962 ; Payne, 

Kra thwohl and  Gordo n, 1 967; Niedermeyer, Brown and Su l zen, 1 969 ) 

attempted to a s s e s s  the effect that order o f  presentation had on l earn­

ing. The more u s u a l  method of these s tudies wa s to compare s ome unit 

of programmed ins tru ction in its l ogica l  order, with o ther materia l  in 

which the frames were pres ented in a random or ' s cramb l ed '  order . The 

on ly  consis tent finding in these  s tudies was a 'no significant  difference ' 

conc l usio n ;  s cramb l ing did not adversel y effec t criterion performance .  

These  findings tended to s ugges t a pervasive f l exibil ity and ada ptabil ity 

on the part of  s ubjects  somehow to bridge the gaps  between items in a 

scramb l ed programme . Natkin and  Moore ( 1 972 ) hypothesized tha t the 

fail ure to observe s equence effects  in earl ier s tudies cou l d  have res u l ted 

from severa l artifact s  of the materia l  u sed, s uch as ; the repetitiou s  

nature o f  ma ny programmes ( partic u l ar ly  Skinnerian ); the emp l oyment  of  

adjunctive q ues tions  in  the frames ; and the qu estion o f  the adequacy of  

the s e�uences u sed in  s u pposed l y  l ogica l l y  s eq uenced treatments . 

The traditiona l a pproach to instructiona l  sequencing has been b a s ed 

upon some s ort of cours e conten t a nal ysis resu l ting in the cons truction 

of ma trix and f l ow- p l a n diagrams ( Thomas, Davies, Openshaw, and Baird, 

1 963 ) . However, the freq uent  l a c k  of dependent rel ation ships among 

objective s has l ed to a fee l ing ( Esben, 1 968 )  that s u ch an a na l ysis 

might revea l one s eq uence as being as good a s  another . This l a c k  of  

dependent  rel a tionship among obj ectives points  to  the difficu l ty of  

attempting to seq uence s ubject-ma tter content, ra ther than s eq uencing s ki l l 

competencies s u p porting a defined beha vio ura l tas k .  
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I ns truct i ona l  Seguenc i ng :  Lea rn i ng H i erarc h i es 

A l earn i ng h i erarchy i s  a method of  s tructuri n g  i ntel l ectua l  

s k i l l s  in  terms of ta s k  competenc i es .  Mu ch  of  the  l earn i ng h i erarchy 

research h a s  been ca rri ed out by Gagne and  h i s col l eagues , ( Gagne and  

Parad i se ,  1 96 1 ;  Gagne , 1 962 ; Gagne , Mayo r ,  Ga rs tens and  Parad i s e , 1 962 ; 

Gagne a nd Staff , 1 9 65 ) . Des cri pti vel y ,  a l earni ng h i e rarchy i s  a pro­

cedure i n  wh i c h  i n ferences may be made about the subord i nate competenc i es 

that  s hou l d be l earned prior to the  next h i g her-ordered competenc i es unti l 

a cri ter i on competency i s  ach i eved at the  a pex of th e h i e rarchy . 

Evi dence for l earn i ng h i erarc h i es h a s  been we l l demon s tra ted . 

20 

In  the fi rst  of three maj or i nves ti gati ons , Gagne ( Gagne and Parad i s e ,  

1 96 1 ) u sed  a programmed boo k to teach 1 1 8 s ubj ects a h i e rarchy o f  2 2  

el ements known than a s  'l earni ng sets ' , wh i c h  l ed up to the ta s k ,  'Sol v i ng 

L i nea r Equat i ons ' .  The number of s ubj ects who l earned the h i gher el ements , 

wi thout pass i ng the l ower el emen ts wa s smal l ,  a l though not zero , as one  

mi g ht have  expected i f  the h i era rc hy wa s perfect ly  correct . A s econd 

study by Gagne ( Ga g ne ,  Mayor ,  Gars tens and Paradi se , 1 96 2 )  fo l l owed by 

a thi rd ( Gagne and Staff ,  1 965 ) , p rogres s i ve ly  l owered the  number of  

except i on s  to  the pos tu l ated s eq uence of l earn i ng .  W h i te ( 1972 ) has  

pos tul ated  three rea sons  for the  sequence excepti ons ; e rrors of mea sure­

ment , del ays i n  tes t i ng , and some obvi ous l y  i n val i d  connecti ons . 

Many attempts at va l i d ati ng l earn i ng h i erarc h i es ( Ko l b ,  1 967-

68; Ol sen , 1 968; nes n i ck ,  l 9E7; Res n i ck and  Hang , l9f9; 

Col eman , 1 969 ) , have  been d i s a ppo i nti ng  i n  that  subj ects  have behaved 

in  ways other  than those propo sed  i n  the h i era rch i e s . However , i n  mos t 

of these cases , the fa i l ure has  s temmed from a weakness  i n  h i era rc h i ca l  

des i gn wh i c h has  prov i ded expl anat i ons for the  apparent fa i l ure of  the  



subjects . These  weaknes ses  ha ve i nc l uded sma l l sampl e s i ze s , i mprec i s e 

s p ec i fi cat i o n  of compo nen t el ements , use  of on ly  one ques t i on per 

e l ement , and pl ac i ng  tes ts  at the end  of the l ea rni ng p rog ramme , or even 

omi tti ng such i ns trumen ts al together ( Whi te , 1 972 ) .  There i s  no conc l u­

s i ve evi dence to negate the bas i c  underl y i ng  premi se fo r l earni ng  

h i erarchi es , and there is  evi dence of  the a l most  i dea l  performance 

( Gagne , Mayo r ,  Gars tens  a nd Parad i s e ,  1 962 ) .  Fu rther work by Whi te 
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( 1 974 ) has l ed to a n i ne- s tage procedure for va l i dat i ng l earn i ng 

h i era rchi es a nd overcomi ng  many of  the weaknes ses earl i er  s tud i es reveal ed . 

I n  summary, these s tages i nc l ude the fo l l owi ng procedures : 

1 .  Defi ne the cri ter ion  pe rformance i n  behav io ura l  terms . 

2 .  Der i ve the hi era rchy by aski ng Gagne ' s  ques ti on , 11 Wha t 

mu s t  the l earner be ab l e  to do i n  order to l earn thi s  

n ew el emen t ,  g i ven only i ns truct i ons?11 

3 .  Check the rea sonabl eness  o f  the postu l ated h i e ra rchy 

wi th subject  matter s peci a l i s ts . 

4 .  De vel op p l a us i b l e  var i a t i ons  i n  subordi nate competenc i es 

as  a test  of the preci s i on of the ori g i nal l y  po st u l ated 

competenc i es .  

5. Exami ne whether the i nvented vari at ion s  do i n  fact 

repres ent di fferent ski l l s .  

6 .  Co nstruct an  i n s truct i o nal  programme for the competenc i es 

wi th a mea ns of  measuri ng  s tudent performance .  

7 .  Try the i nstruct ional  p rogramme on a target popu l at i on . 

8 .  Ana l yse the res u l ts to s ee whether any of  the po s tu l a ted 

connecti ons between competen c i es shoul d be rej ected . 

9 .  Remove a l l rejected co nnect i ons from the h ierarchy .  

Genera l adherence to the s e  very practi cal procedure s  for 

cons truct i ng and va l i dat ing a l ea rn i ng  hi erarchy may wel l remove many 

of the res e rvat i ons tha t i n struct i ona l  psychol og i sts have  he l d  for them . 
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AT I Treatments : Tas ks 

The a s s umpt i on that  a vari a bl e pred i ct i ng the performance of 

one type of ta s k  i s  equal ly  pred i ct i ve i n  another i s  very q ue st i onabl e .  

There i s  amp l e res earch evi dence, part i cu l a r l y  rel a t i ng to the res pon se­

mode i s s ue i n  p rog rammed i n struct i on, to s uggest  tas k  rel ated d i fferent i a l s  

i n  achi evement . Tob i a s  ( 1 969 ) found tha t con s tructi ng res ponses  l ed to 

s uperi o r  achi evement from a techn i c a l  ta s k  i n  whi ch s u bj ects had had 

very l i tt l e  pr ior  fami l i ar i ty, but  that on a d i fferen t ta s k  where there 

was a hi gh degree of pri or fami l i a ri ty there was a l mo st  no d i fference 

i n  achi evement between those  s u bj ects who had cons tructed the i r re sponses  

and thos e  who had rea d  the mate ri a l . S i mi l a r concl u s i ons  were found by 

Anderson and Roderi c k  ( 1 969 ) ,  Da n i e l a nd Murdock ( 1 968 ) ,  Tob i a s and  

Abramson  ( 1 970 ) ,  Abramson and  Kagen  ( 1 973 ) ,  a nd Rhetts ( 1 974 ) . The 

f i nd i ngs  of these  s tu d i es have c l ear ly  poi nted to the need  for, as 

Tob i a s  ( 1 970b ) has s uggested, i n corporat i n0 the character i s t i cs of the 

tas k  as an add i t i ona l  vari ab l e  i n  the des i gn .  I t  seems very l i ke l y  

tha t the l earner cha racteri s t i cs whi ch are s i gn i fi cant  i n  one ta s k, 

may not be as s i gn i fi ca nt i n  another . S i mi l ar ly, an  i n s tructi onal  

treatment  whi ch s i gn i fi cantl y i n teracts w i th a l earner cha racter i st i c  

i n  one content area, may not be a s  effect i ve  w i th the s ame character i s ti c  

i n  another s ubj ect area . The p ra cti ca l reso l uti on of the a ttri bute­

task- treatment i n teract i on ques t i o n  may we l l  l i e i n  the formul a t i o n  of 

some type of taxonomi c cl a s s i fi catory sys tem . 



CHAPTER Ill 

THE PROBLEM 

The  i ntent i on  o f  th i s s tudy was to exami ne the  i nteracti ve  

effects of certa i n  i ns truct i ona l  treatments o n  l earner characteri s t i c s . 

S uch a s tudy ,  i t  was hoped , wou l d  l ea d  to the formul at i on of res ponses  

posed by Ber l i ner and Cahen • s  ( 1 973 , pp  58- 59 )  ques t i o n  1 1 G i ven th i s  set  

of  l earner cha racteri st i c s ,  what  i s  t he  bes t way to ta i l or i ns truct i on 

for this particular type of learner? 1 1  

A revi ew of the l i terature s ugges ted that  the attri bute 

characteri s t i cs  of ac h i evement ori e ntati on and content fami l i a ri ty m i gh t  

b e  worth exami n i ng i n  rel a t i on to p ro grammed i ns truct iona l  mater i a l s .  

F urther ,  i n  the  l i ght of frequent admoni t i o n s  by res earchers to i nc l ude  

l earn i ng tasks  as  an add i ti ona l vari a b l e  in  attr i bute- treatment i nter­

act ion  ana l yses , at l eas t two di screte tas ks s hou l d be  sought . 

Attr i bute Var i a b l es 

Ac h i evement Ori entat i ons 

The  f i rst  a ttr i b ute ch aracteri st i c to be exami ned was the 

con struct  of  s tudent ach i evement or i entati on s .  As has  prev i ou s ly  

b een  ment i o ned , the C a l i fo rn i a  Psycho l ogi ca l I nventory ( CP I ) compared 

very favourab l y  wi th the  proj ect i ve need-ach i evement mea s u re , the 

Thema t i c  Appercepti on Te s t .  

The  C P I  i s  a n  i n strument devel oped o ut o f  a n  exam i nat ion  of  

the  sett i ng i n  wh i c h  the test  was to  be  used , n ame ly , the rea l m  of  

i nterpersona l  behav i o u r .  Becau se  o f  th i s ,  the concepts 

s el ected , were tho se wh i ch were a l l eged to occur i n  everyday s oc i a l  



l i v i ng and  a rose from soc i a l  i nteract ion . The s e , Gough ( 1 963 ) 

des cri bed as  1 1 fol k concepts 1 1 , a tt r i b utes wh i ch were to be fou nd i n  

a l l cu l tures and soc i et i es a nd that  possessed a d i rect and  i ntegra l  

rel a t i o ns h i p to a l l forms of  soc i a l  i nterac t i on . 

The e i ghteen s ubsca l es of the CP I may be g rouped i n to fou r  

c l u s ters , t h e  t h i rd o f  wh i ch i nc l udes the ach i evement ori entat ion  s ca l e s  
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of  Ach i evement v ia  Confo rmance (Ac ) and Ach i evement v i a  I ndependence (Ai ) . 

The o r i g i na l  goa l o f  the  Ac sca l e was to a s s e s s  the mot i vat i ona l persona l i ty 

factors a s soc i ated wi t h  academi c a c h i evement i n  h i g h  s chool  s ett i ng s  

( Gough , 1 953 ) . I t  was  ori g i na l l y  named A chievement . Howeve r ,  as  data 

accumu l ated from the use  of the sca l e ,  i t  b ecame i nc rea s i ng l y  evi dent  

that  the underlyi ng const ruct was one  of a s trong  need  for ach i evement  

coupl ed wi th a deep ly  i nterna l i zed  a ppreci a t i o n  of structure and  o rga n i ­

zat ion . Mega rgee ( 1 972 ) suggests  that  the term ' conformance ' was chosen  

to  refl ect th i s  channe l l i ng of the need for ac h i evement i n  a h i gh l y  

s tructured , t hough not neces s a ri l y  a ' conform i ty '  manner . 

The Ac sca l e has  been a parti cul ar l y useful  i nd i cator of  

ach i evemen t i n  academi c s etti ngs whi ch have refl ected a s tructured 

a pproach to l earn i ng . For th i s reaso n ,  i t  has  been s een to more c l ose l y  

refl ect i nd i ces  of ach i evement i n  h i g h  schoo l s etti ngs rather th an 

un i vers i t i es where s u p posed ly  a greater l ea rn i ng emphas i s  i s  pl aced u pon  

ori g i na l i ty ,  creati v i ty and  i ntel l ectual  i ndependence ( Goug h ,  1 96 3 ) . 

I n  contras t ,  the Ai  s ca l e  was dev i s ed to pred i ct  academi c 

ach i evement  i n  un i vers i ty and part i cu l a rly  undergraduate sett i ngs . The  

sca l e wh i ch had  ori g i na l l y  been  dubbed the Hanaur Point Ratio was seen  to  

p red i ct  ach i evement i n  s etti ngs where i ndependence of thought ,  crea t i v i ty 

and  se l f-a ctua l i za t i o n  were rewa rded . I n  fact ,  many of the va l i dat i o na l  

s tud i es of the A i  reported s i gn i fi cant  corre l a t i o ns between A i  and  
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Gra de Po i nt Average ,  a t  t imes as  h i gh as  . 44 ( Gough , 1 964 , 1 969 ) .  

W i th  the  cortcern to deve l o p  programmed i nstruct i ona l  treatments  

from d i fferenti a l l y  s tructured tas ks , the Ac and  Ai  ach i evemen t  or i enta t i o n  

s c a l es a ppeared to b e  useful  i ns truments  i n  th i s  i nvest i gat i o n . To th i s  

end  a prel i mi nary hypothes i s  was made to the effect that  s u bj ects h i gh 

i n  Ac wou l d have s uperi o r  ach i evement i nd i ces  i n  h i gh l y  i n tr i ns i ca l l y  

s tr uctured tas ks  and further ,  wou l d report greater sat i s fact i on wi t h  

l ea rn i ng from h i gh l y  s tructured treatments . A s i mi l a r hypo thes i s  was 

po sed for subj ects h i gh i n  Ai . Thes e i nd i v i dua l s wou l d  demons tra te 

s uperi or  ach i evement i nd i ces  from more arb i trar i l y ,  extri n s i ca l l y  

s tructured tas k s , a nd wo ul d report g reater l ea rn i ng sati s fa c t i on from 

l es s  structured treatments than subj ects w i thout th i s  attri b u te c haract­

er i s t i c .  

Content Fami l i a ri ty 

Ev i dence has  been pres ented i n  Chapter I I  concern i ng the  

potent i a l s i gn i fi cance  of  content fami l i ar i ty a s  an  a ttr i bute  var i ab l e .  

I t  was the i ntent i on  of th i s study to exami ne two a s pects o f  th i s con­

s truct ; a s u bj ect ' s  own e s t i mati on  of h i s  pr i o r  fam i l i a r i ty w i th  a 

s u bj ect-matter fi el d ,  and  a n  obj ec t i v e  measure of  h i s  mas tery ach i eve­

ment .  The forme r cou l d be descri bed as a subjecti ve meas ure  of content 

fami l i a ri ty ( SC F ) , and the l ater , object i ve content fami l i a r i ty ( OC F ) . 

I n  o rder to obtai n a subj ec t i ve  mea s u re of C F  a n  i ns trument  

a l ong the l i nes of Adams ' s  ( 1 962 ) Atti tude Sel f Rati ng  Sca l e was  needed 

to be  devel oped . Un l i ke tra d i t i o na l  a tt i tude s ca l es ( Th urstone and  

C have , 1 929 ; L i kert , 1 932 ) , a potent i a l  feature of s uch a n  i n s trument  

was  the req u i rement for students to  respond to  i mag i nary beh a v i oura l  

s ta tements i n  terms o f  their est i ma t i on o f  l i kel y performanc e . S uch  

a n  e st imat i on  coul d be recorded a s  a raw score fi gu re or a s  a percentage 



of  a mas tery performance . I n  other words , s ubj ects cou l d be  presented 

w i t h  a s eri es of  behav ioura l l y  s tated ta s k s  or competenc i es to whi c h  

they wou l d b e  a s ked to as s es s how wel l they wou l d p robabl y perfo rm .  

For i ns tance , i f  a s ubject thought  h e  coul d perform a bout h a l f o f  a 

tas k  doma i n ,  he cou l d  s co re h i s poten t i a l  performance a s  be i ng 50 per-

cent . 

The mea s u re of obj ect i ve content fami l i ar i ty cou l d b e  obtai ned 

by means of the  more trad i ti ona l pre or  pl a cement tes t .  As a cr i teri on-

referenced i n strument , the i tems i n  the  tes t s hou l d b e  s e l ected as  

repre sentati ve s amp l es of the  doma i n  of performance ca pab i l i t i es d rawn 

from the  el ements  of a l ea rn i ng  h i era rchy . Such a n  i ns trument s hou l d  be  

des i gned not on l y  to estab l i sh a content fam i l i a ri ty bench l i ne ,  but  a l so  

to  p rov i de s ubjects  w i th a d i a g nos ti c serv i ce i n  i dent i fy i ng  wh i ch 

el ements  i n  a h i erarchy needed to be l earned and wh i ch ones co u l d be 

mi s s ed o u t .  

I ns truc t i ona l Treatments  

The advantages of u s i ng programmed i nstructi ona l  mater i a l s i n  

an  attr i bute-treatment i nteract i on exper i ment  have prev i ous l y  been 

men t i oned i n  C hapter I I . Th e  fact tha t a c h i evement perfo rmance can be so 

read i l y  rel ated to the s pec i fi c  character i s t i cs of  i ns t ruct i ona l treat-

ments made  th i s method of teac h i ng  a n  attract i ve  propos i t i o n .  Further , 

i f  l ea rn i ng h i era rch i es were to be  used  i n  t he i nvest i gat i on , the  

programmed format appeared to be  a very a p p ropri a te presenta t i on veh i c l e .  

The pr i nc i p l e  purpos e  of th i s s tudy was not t o  provi de further  

val i da tory ev i dence i n  s uppo rt of  Gagne ' s  pos tul a te that  genera l i zed  

i ntel l ectual  s k i l l s  a re l ea rned h i erarch i ca l l y .  Ev i dence to  th i s effect 

has  a l ready been demonstra ted . Rather ,  the i ntent i on  o f  the study was  
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to i ncorpo rate Gagne ' s  theory o n  the  s tructure of l ea rn i ng on  a n  ' a  

pr ior i ' b as i s  i n  o rder  to : fi rs t ,  deve l o p  i n struct i on a l  s eq uences 

for the p rogrammed treatments , and  s econdl y ,  study the  effects  of  

i nstruct i o nal  s equenc i ng acro s s  tasks  deemed to be  i n  some way 

d i fferent i a l l y  s tructured . Neverthe l e s s  i t  was expected that the 

resu l t s  of th i s  i nves t i gat i on  wou l d  p rov i de further s u ppo rt for the  

concept of  l earn i ng h i erarc h i es i n  i nstruc t i ona l  des i g n .  

The d i fferenti ati o n  o f  i n tel l ectua l  s k i l l s  wi th i n  the 

hi erarchy cou l d pro v i de po i nts of  d i fferenti a t i on between i ns truct i ona l 

treatments  a l ong  a conti nuum ran g i ng from h i gh structuredness to 

l i tt l e s t ructure . For  i nstance , treatments wh i ch conta i ned a l l the  

subord i na te e l ements of  the h i era rc hy wou l d b e  descr i bed  a s  be i n g  h i g h l y  

structured . O n  t h e  other hand , treatments wh i ch con ta i ned o n ly  the 

cri teri on behav i ours woul d be  seen a s  be i ng l ea s t  s tructured . 

Learni ng Tas ks 

One of  the i mportant i s s ues to be exami ned i n  th i s  s tudy was 
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the ques t i o n  of  the genera l i za b i l i ty of attri b u te character i s ti cs  acro s s  

tas ks . I f  th i s  i ss u e  were to be pursued , some  c r i ter ion  was needed to be 

establ i shed  for se l ect i ng tas ks w h i c h  cou l d  be s a i d  to be  d i fferent .  A 

po i nt of  d i fferenti a t i o n  whi ch s eemed to be c l o s ely rel ated  to the l ea rn­

i ng h i era rc hy i s s ue was the q u es t i on of  content structure ; the i nd i v i dua l  

facts or  s ubsta nti ve  structure o f  a tas k ,  o ften termed verba l i zed  know l edge .  

Gagne ( 1 968)  has d i s ti ngu i s h ed th i s  s tructure from the i ntel l ectual  

s k i l l s  of  a tas k  wh i ch are l ea rned  h i erarch i c a l l y .  Tas ks may be  s a i d  to 

be s tructured e i ther i ntri ns i ca l l y  or  extri ns i cal l y .  That i s ,  the  

sequence o rder of cr i terion competenc i es ts determi ned e i ther rel a t i ve ly  

i ntri ns i ca l l y  i n  terms of l og i ca l  s ubject-matter constra i nts , o r  rel a t i vel y 

extri ns i ca l l y  as  these  i mposed constra i nts  a re reduced a n d  the rank  
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o rderi ng  of  competenc i es become more arbi tra ry .  

Two tasks s eemed a ppropri ate exempl ars of t h i s d i fferenti a t i on . 

The  fi rs t ,  a study of i ntroducto ry s tat i s t i cs , cu l mi nati ng i n  the computat i on 

o f  s tandard dev i at ion s  fe l l wi th i n  the cri teri on of  an i ntri n s i cal l y  s t ruct­

u red tas k .  The  second , a s tudy of behav i oural l earn i ng theory a ppeared to  

be  a s i mi l arl y a ppropri ate  examp l e of  a ta s k  wh i ch was  more extri ns i ca l l y  

s tructured . 

An Attri bute -Treatment I nterac t i on Study 

I n  o rder to exam i ne  the q ue s ti on of attri bute-treatment i n ter­

a c t i ons , i t  was proposed to cons truct and val i date two d i fferenti al l y  

s tructured programmed tas k s . For each  tas k , th ree trea tments woul d be  

devel oped by pro gress i vel y reduc i ng the avai l ab i l i ty of  l ower-ordered 

i nte l l ectua l s k i l l s  as  determi ned by a h i erarch i ca l  ana l ys i s  of  the  

cr i ter i on competenc i es. A fourth treatment  group woul d b e  devi s ed by 

a l l owi ng s tuden ts to generate the i r own sequenc i ng s trategi es ,  bot h 

verti cal l y ,  thro ugh the h i erarch i ca l  structure of  each competency , and  

l a tera l l y  across competenc i e s . Thus , the bas i s  of trea tment d i fferenti a t i on 

wo ul d be dete rmi ned ei ther by the range of i nte l l ectua l s k i l l s  requ i red i n  

a treatmen t ,  or the a bi l i ty of students to generate the i r  own sequenc i ng 

s t rateg i es .  

Becaus e ques ti ons  rel a t i ng to the appropri a teness of  trea tments  

and  l evel s of ach i evement  moti vat i on a r i s i ng o ut  of  perform i n g  l earn i ng  

tasks  are perti nent in  s tud i es of th i s n ature , i t  s eemed appropr i ate to  

cons i der expa nd i ng the  tra d i t i o nal  dependent measure of  cri teri on  ach i eve­

ment to i nc l u de i nd i ces o f  these add i t i ona l  facto rs . Accord i ng l y , not 

o n l y  was a cr i te rion- refe renced measure of cri te r i o n  performance sought , 

b ut  a l s o depe ndent meas ures of seq uence appropri ateness and  tas k -re l a te d  
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a c h i evement  mot i vati on . I t  was be l i eved  that  these l atter measures coul d 

be  obta i ned through the  a dmi n i s tra t i on of a s tudent att i tude quest i onna i re .  

The  determi nat i o n  of attri bute-treatment i nteract i ons  coul d be 

pursued by exami n i ng a l l i ndependent var i ab l es on dependent measures 

s eparatel y for i nd i v i dua l effects , a nd i n  comb i nat ions for i nteract i ve 

effects us i ng mul t i p l e l i near regress i on tec hn i ques ( Cohen , 1 968 ) . I n  

accordance wi th the sugges t i o n o f  Kerl i n ger and  Pedhauzer ( 1 97 3 )  i t  wa s 

i n tended to ana l yse  the i ndependent var i ab l es a s  conti nuous da ta and  to create 

trea tment vectors for the treatmen t  var i ab l e by effect cod i ng the treatments 

U S i ng 1 I S ,  0 I S ,  0 -1  I S  o 

Hypothes i s  To Be  Tes ted 

The genera l  hypo thes i s  of th i s study was tha t  the effects o f  

ta s k  cha racter i s ti cs woul d mod i fy t h e  i n teract i on of  l earner attri butes 

a nd  p rogrammed i nstructi ona l  treatments on cri teri o n  ach i evement ,  sequence 

a ppropri a teness  a nd tas k- rel a ted  ach i evement mot i vat i on . 

S pec i fi ca l l y ,  fo r subjects i n  programmed treatments wh i ch were 

deemed to be e i the r i n tri n s i ca l l y  structured ( s ta ti s ti cs ) or  extri n s i ca l l y  

s tructured ( l ea rn ing  theo ry ) the fo l l owi ng hypotheses were pos tu l a ted : 

1 .  Ach i evemen t or i entat i ons of conformance ( A c )  and  

i ndependence (A i ) were expected to  d i fferent i a l l y  

i nteract wi t h  the  structuredness  tas ks and treat­

ments on  a l l dependent meas ures . 

2 .  r�ea sures of  obj ect i ve conte nt fami l i a r i ty ( Te s t  A )  

a nd the subj ect i ve content fami l i a r i ty se l f rat i ng 

sca l e ( S RS )  were expected to d i fferent i a l l y  i nter­

act wi th ta s k s  and p rogrammed trea tments  on a l l  

de pendent mea sures . 



3 .  Ac h i evemen t  ori entat i ons , content fami l i ar i ty and  

i ns truct i onal treatments were expected to have  a 

t hree-way i ntera ct i ng effect on ach i evement and  

s eq u ence appropr i atenes s . However , the s u bj ect­

i ve measure of C F  ( S RS )  was  expected to  be l es s  

effect i ve wi th a n  i ntri ns i ca l l y s tructured tas k ,  

than  one wh i ch was extri ns i ca l l y  structu red . 

Exper i me ntal Approac h  

To tes t  the  above hypotheses , i t  was neces sary to deve l o p  two 

h i erarc h i cal l y- s t ructured programmed tas ks . The di fferen t i a t i o n  of 

i nte l l ectual s k i l l s  provi ded the bas i s  for construct i ng  the tas ks i nto 

three  d i s ti nct  trea tment modes : 

Programme vers i on A ( PVA) - i nc l u d i ng l earn i n g  l evel s 5 ,  6 ,  7 

a n d  8 

Programme vers i on B . ( PVB ) - i nc l u d i n g  l earni n g  l evel s 7 and  

8 

Programme vers i on C ( PVC ) - o n l y  l earn i n g l eve l  8 ( cr i teri on 

competenc i es )  

A fourth treatment mode , programme vers i o n  D ( PVD ) , was  

estab l i s hed by a l l owi ng s u bjects to genera te the i r own i ns truct i ona l  

stra tegy , wi th the  a i d  if  they w i s hed of  the i r pl acemen t  tes t  res u l ts .  

A forma ti ve eval u at i on of these materi a l s was requ i red to 

es tab l i s h that they met t he des i red l evel  of effecti venes s .  

I n  s ummary ,  the fo l l owi ng maj o r  s teps of  work  was pl a n ned . 

1 .  Sequence i ns truct i ona l  object i ves  fo r each  programmed 

ta s k  to corre spond wi th the order i mpl i ed by the 
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competenc i es of a l ea rn i ng h i e ra rchy . 

2 .  Cons truct two i ns truct i onal  programmes to teach the 

competenc i es of the l ea rn i ng h i erarc hy . 

3 .  Re v i s e  both programmes unti l the three treatment 

modes fo r eac h meet an  85/ 75 cri ter ion  of effect­

i veness  wi th a ppropr i a te target s ampl es . 

4 .  Devel op  i ndependent v a ri ab l e i ns truments . 

5 .  Deve l op dependent v ar i a b l e i n struments . 

6 .  Conduct the experi ment to tes t  the hypotheses . 

7 .  E va l uate the col l ected da ta a n d  comment upon the  

f i nd i ngs . 

3 1  



CHAPTER I V  

M ETHODS 

Overvi ew of the Procedure s  

I n  order t o  tes t  t h e  hypothes i s  that  the effects o f  ta s k  

character i st i cs  woul d mod i fy the  i nteract i o n  of l earner  attri butes a nd 

programmed i ns tructi onal  treatments on cri teri on mea s u res , fo ur d i s t i nct  

s tages of work were requ i red : fi rs t ,  the  preparati on of i ns truct i ona l  

presentati on  mater i a l s , s eco n d l y �he  devel o pment of i ndependent and 

dependent  eva l uat i ve measures , th i rdly , the formati ve  and  s ummat i ve  

eval uat i on of  the  l ea rni ng  ma teri a l s ,  and  meas urement  i ns truments  a nd 

fourth l y ,  the experi mental a dm i n i s trat i o n .  A s ummary of  these  four  

s tages i s  presented  i n  th i s  o verv i ew .  The · rema i nder of  the c ha pter 

prov i des added deta i l  concerni ng s pec i fi c  ta sk s  w i th i n  each stage . 

The fi rs t  s tage of  the  proj ect concerned the  i dent i f i cat i on  

of mean i ngful  tas ks that  wou l d prov i de a ppropri ate l earn i ng experi ences 

for s tudents undergo i ng or i ntere sted i n  teacher tra i n i ng courses . A 

further req ui rement was that the  mater i a l s cou l d be i n  s ome way i nd i v i d­

ual l y  p resented i n  the experi menta l  adm i n i s trati on .  B ecause  of  the 

prob l em of genera l i z i ng educat i ona l  researc h  fi nd i ngs , i t  wa s dec i ded  

that a s econd tas k s hou l d be  a dded to  the  experi ment , and  that  the con­

tents of  both ta s ks s houl d be d i fferent i a l l y  structured , one i ntri n s i cal l y ,  

and the other extri ns i cal l y .  The  two tas ks chosen were the computat i on o f  

s tandard  dev i at i o n s  a nd a n  i nt roduct i on  t o  l earni ng t heory . B ehav i oura l l y  

s tated o bjecti ves were then c on structed deta i l i ng the performance to be 

demonstrated , the  condi ti ons u nder wh i ch the behavi our  wou l d  be performed , 

and the s tandards o f  competency deemed acceptabl e .  A p rogrammed text form 

of  presentati on was s el ected as  perhaps  one of the mos t  economi cal and  

sati s factory methods of i nd i v i d ua l i z i ng i ns truct ion . S i nce there a ppeared 



to be  no programmes avai l a b l e to meet these objecti ves , i t  b ecame 

neces sary to cons truct two programmed texts . 

Both programmed tasks  were mod i fi ed by prepa ri ng  three 

presentat i on vers i ons , th e po i nt of d i fferen t i a t i on be i ng the d i fferent­

i a t i on of i ntel l ectual s k i l l s  as ev i denced by a l earn i ng  h i erarc hy 

a na l ys i s .  

The s econd s tage of  the pro j ect  ca l l ed for the devel opment of 

i ndependent and  dependent mea s ures . These i ncl uded the construct i on of  

obj ecti ve mea s ure s  s uch  as  p l acement tes ts , and pos t tes ts , and s ubject i v e  

mea s u res s uch a s  the  Se l f Rati ng Sca l e .  Two a tti tude ques t i onna i res were 

prepared wh i c h  mea s ured the appropr i ateness  of the treatment s equence 

and  the l evel of tas k-rel a ted  ach i evement moti vat ion . Deta i l s  of the  

cons tructi on a nd va l i dat i on  of thes e measures  wi l l  be  prov i ded l a ter i n  

thi s c hapter .  

T he  th i rd s tage of  t he  proj ect was concerned wi th the formati ve  

and summati ve eva l uati on of the l earn i ng materi a l s .  Here two objecti ves  

were to be met .  F i rs t ,  to deve l o p  effect i ve i ns truct i onal programmed 

mater i a l s ,  and secondl y ,  to determi ne the val i d i ty of the po i nts  of 

d i fferenti at i on  i n  prog rammed treatments by i dent i fy i ng through p l acement  

tes ts three l evel s of  performance competency , s ubord i nate ( l earn i ng  l evel s 

5 to 8 ) , ord i nate ( l earn i n g l evel s 7 a nd 8 ) , and  s uperordi nate ( l earn i ng  

l evel  8 ) . A forma t i ve eva l uat i o n  for  each  treatment was  then  made to 

determi ne whether each programmed vers i on ( PV )  was capabl e of meet i ng a 

pre-determi ned mi n i ma l  s tandard of cr i ter i o n  performance for s tudents 

who ev i nced the a p propr i ate  behav i our  i n  the  p l acement  tes ts . 

On compl eti ng a dra ft of each  programme , a s eri es  of  tri a l s 

was conducted to ga ther feedbac k i nforma ti o n  on the effect i veness of 
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the  p rogrammes as i ns truct i ona l  i n struments . I n i t i a l l y ,  on l y  Programmed 

Vers i on A for each  task was tes ted on se l ected s tudents . Once  the 

p rogramme • s  techn i ca l  acc uracy had been establ i s hed , suffi c i ent  cop i es 

o f  the  programme were prepared to enab l e fi e l d tests to be undertaken . 

As a res u l t of th i s  formati ve  eva l uat i o n  th ree major revi s i on s  were 

r eq ui red on both  tasks  before an  85/85  c r i teri on of effect i veness  wa s 

a c h i eved ( th at  i s  85 percent of the tri a l  va l i dat ion  sampl e ac h i ev i ng  

85  percent or better of the performance  requ i rements i n  each  l ea rni ng  

l evel  8 cr i ter i on  competency ) . 

W i th the overa l l cr i ter ion  o f  effecti vene ss  ach i eved , the 

tas k then wa s to estab l i s h whether s tudents evi nc i ng one of the  three 

l evel s of performance competency on a p l acement  test , co u l d a c h i eve 

m i n i ma l  mastery of the c r i ter i on a c h i evement test ( h e l d to be 75 per­

cent ) after l earn i ng from an appropr i ate l y se l ected programmed vers i o n .  

Res u l ts of th e fo rmati ve eva l uat i on a re prov i ded i n  Tab l es 6 t o  9 i n  

C ha pter 5 .  

Fo urt h l y , the va l i dated treatments o f  eac h of the two 

programmed ta s k s  were admi n i s tered to the experi menta l  s ubjects . 

S tudents were free to s e l ect whi ch  of the  two programmed tas ks they 

wi s he d  to study ( i f they were part i c u l ar ly  energeti c ,  they cou l d do 

both ! ) ,  and once the dec i s i on was made , were randoml y a s s i gned to 

one of four  treatments . The s ummati ve  and exper imental  res u l ts are 

p resented i n  C h apter 5 .  

Subj ects 

The cooperati on  was sought from a number of un i vers i ty and  

terti ary i ns t i tut i ons i nvol ved i n  teacher  and  tutor tra i n i ng . I n  t he  

Mater i a l s Eva l u at i on  p h a se  o f  t he  project  1 44 s tudents parti c i pated . 
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A fi n a l  sampl e o f  36 students was s e l ected  for the format i ve  eva l uati on 

s tudy .  I n  the s ummati ve experi ment a tota l sampl e of  330 s tudents 

parti c i pated , 272 i n  the l ea rn i ng  theo ry tas k  and 2 1 8 i n  the s tat i s t i c s  

tas k ,  1 60 s tudents parti ci pated i n  bot h tas ks . 

Except where part i c i pati on  i n  the proj ect became a mandatory 

course a s s i gnmen t ( a nd th i s  was  the excepti on ) ,  the res earcher was 

i n v i ted to addres s s tudent c l a s ses , and after descri b i ng the overal l 

a i ms of the project , cal l ed for vol unteers . S tudents then se l ected 

the tas k  they preferred to work on , and commenced the  exper iment . 

Materi a l s 

From the  o utset of the  s t udy i t  was cl ear that  no s u i tab l e 

l earni ng  p rog rammes deve l oped on  the bas i s  of  Gagne • s l ea rn i ng h i er­

archy were avai l a bl e .  Thus , one of  the maj or tas ks of  th i s  proj ect 

was to cons truct programmed i ns truct i onal  materi a l s der ived from a 

h i era rch i ca l  ana l ys i s  of pre- requ i s i te competenc i es .  

Ta s k  Se l ect i on 

Three p re- requ i s i tes had  to be  con s i dered before any pro­

grammes cou l d be wri tten . They were the  nature of the  tas k s  to be  

p rogrammed , the s tructure met hod  to b e  u s ed in  the ana l ys i s  of  content 

beha v i o u rs , and  the  exerc i se  d i ffi cul ty factor i n  the p rogrammes . 

Wi th very few excep t i ons , s u bj ects who pa rt i c i pa te d  i n  the  

experi ment d i d so  o n  a vol untary bas i s .  As a means of  i nducement ,  

subj ect areas were sought  wh i ch were l i ke ly  to be rega rded by s tudents 

as  be i ng advantageous  to the i r educa ti ona l  s tud i es . Thus , two tas k s  

were s e l ected , the  f i rs t ,  dea l i ng wi th the computa t i o n  of  el ementary 

stat i s t i cs cu l mi nat i ng i n  the ca l cu l a t i on a nd  u se  of t he s tandard 
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dev i at i on stat i st i c ,  and  the s econd , an  i n t roduct i on to a behav i oura l 

approach  to l earni ng . Ti metab l i ng cons i dera t i ons  p l aced  a further 

cons tra i n t  on subj ect a rea  parameters . The l ength of  programmed tas k s  

n eeded to be l i mi ted to the extent that any t reatment  coul d b e  comp l eted 

i n  e i ther a morni ng or  a fternoon b l oc k  ses s i on .  Th i s  factor was part i ­

cul a rl y  i mportant a s  the experi ment was conducted i n  a var i ety of teacher 

tra i n i ng i n st i tuti ons . 

As has  been s ta ted e l s ewhere , i n  order to test  for the 

d i fferenti a l  effect of tas ks on l earner characteri s t i cs i t  was e s sent i a l  

that  a second tas k be devel oped , and  that the s t ructure o f  th i s  ta s k  b e  

d i fferent from tha t  o f  the fi rs t .  Tha t  i s ,  whereas the se l ect ion  a nd 

s equence o rder of obj ect i ves i n  the s tandard dev i at i on programme coul d 

be  s a i d to have  resul ted from i n tri ns i c  and l es s  arbi tra ri l y  deri ved 

dec i s i ons  concern i ng i ts structure , th � se l ec t i on and order of object­

i ves i n  the l earn i ng theory programme were much  more arbi trari l y  deri ved . 

The f i na l  co ns i dera t i o n  concerned overa l l programme d i ffi cul ty . 

Some programme wri ters have  attempted to ach i eve  a 90/90 cri teri on on 

each programme frame . Th i s  resul ts i n  the overa l l d i ffi cul ty l evel  of 

the  p rogramme bei ng reduced to the abso l ute m i n i mum . Jus t i f i cat i on 

for such a p rocedure i s  usua l l y  made on S k i nneri a n  grounds that  the 

s hap i ng  of appropri a te beha v i our s houl d never be  i nterrupted by the 

i nc l us i on of  i nappropri a te behav i our whose ext i n ct i on mi ght  be con­

s i derab ly  more d i ffi cul t to ach i eve than the a cqui s i ti on of the or i g i na l  

behav i our . There are  numerous i neffi c i enc i es i n  the  des i gn of such 

p rogrammes ( Hunt , 1 9 72 ) , and  there wa s no i nten t i on to fo l l ow such a 

p rocedure i n  t h i s cas e .  A l though a n  overa l l exerc i s e error rate of  

85/85  was  soug h t , the  superord i nate or  prob l em so l v i ng e l ements i n  

each  obj ec t i ve were expl i c i tly  des i gned to prov i de much  more of an 

i ntel l ectua l cha l l enge than  the more s i mp l e subordi nate e l ements . 
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Thus , each  obj ecti ve conta i ned a d i ff i cu l ty range that equated wi th that  

o f  the  h i erarch i ca l compl exi ty of  i ntel l ectua l s k i l l s .  T he  a pparent 

d i ffi cu l ty for a subject  s tudy i ng i n  a parti cu l ar treatment was l i ke l y  

t o  b e  mod i fi ed by the amount of  pre- requ i s i te l ea rn i ng materi a l  that 

was prov i ded i n  h i s treatment . 

Devel opi ng Learn i ng H i erarch i es 

Gagne (1 970 ) has  defi ned  a l ea rn i ng h i erarchy as a means of  

i dent i fy i ng a set of i n te l l ectua l s k i l l s  th a t  a re ordered i n  a manner  

i nd i cat i ng s ubstant i a l  amounts o f  po s i ti ve t ran sfer from those s k i l l s  

of l ower pos i t i on  to connected ones of h i g her  po s i t i o n .  Each  l eve l  o f  

such  a h i era rchy embo d i es a n  i denti fi abl e i nte l l ectual  s k i l l  tha t  i s  

i n  fact the descri pt i on of  reperto i res of behav i our that the i nd i v i d ua l  

i s  ab l e to do  wi th reference to  h i s  env i ronment .  Care i s  ta ken i n  

d i s t i ng u i s h i ng between i n te l l ectual  s k i l l s  and  i ntel l ectual  opera t i on s . 

I n  the l ea rn i ng h i era rchy the s t ructure of a ny top i c ,  cours e ,  or 

d i s c i p l i ne i s  descri bed  i n  terms of the i nte l l ectua l  s k i l l s - di s cr i m i ­

nat i ng behav i our , concept formi ng beha v i ou r ,  ru l e-govern i ng behav i o u r ,  

prob l em- so l v i ng beha v i our  that  the i nd i v i dua l needs to pos se s s  i n  o rder 

to  perform the i ntel l ectual  opera t i ons - to l earn a bou t ,  th i n k  abou t , 

o r  to s c l v e  ; rc � l E�s i � . 

Each e l ement  of the h i erarchy compr i ses a 1 1 bOX 11 or group o f  

1 1 boxes 1 1 wh i ch are s tatemen ts of the i ntel l e ctua l  operat i ons  wh i c h  when 

ach i eved a re ev i dence that the s u bj ect  knows or can  perform the type  of 

opera t i on requ i red from h i m  ( F i g ures 4 a nd 5 ) .  Th i s  i s  the perfo rmance 

competency of the tas k  or d i s c i pl i n e .  T h e  descri pti on  o f  the 

i nte l l ectua l  s k i l l s  needed to perform tha t competency i s  the s ub s tance 

of the  h i era rchy and  prov i de s  for the po i n ts of d i fferent i a t i on . 

I n  th i s  s tudy a h i e rarchi cal  a n a l ys i s  was made of each 
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behav io ura l  objec t i ve a l ong  the l i n es of the cons tructi on  a n d  va l i dat i ng 

procedures s u g ges ted by Wh i te ( 1 97 4 ) . The a na l ys i s  revea l e d  that for eac h 

object i ve  no more than  the f i na l  4 i ntel l ectual  s k i l l s  ( F i gu�e 3 )  i n  the 

h i erarchy were req u i red ( s tage 2 o f  Wh i te ' s  1 9 74 val i dat i on p rocedure ) .  

F i g ure 3 :  Learn i ng H i era rchy I n tel l ectual 

S k i l l s  

Level  8 Probl em- so l v i n g  

Level  7 Rul e-govern i ng 

Level  6 Concept- formi ng 

Level 5 Di s c imi nat i ng  

I n tel l ectual  s k i l l s  bel ow l evel 5 were found  to  b e  present  i n  a l l the 

subjects d rawn for the experiment , a nd therefore were omi tted from the  

ana lys i s .  

The  deta i l ed operat ions  wi th i n the 1 1 boxes 1 1 of the 1 earn i ng 

h i erarchy repre s ent the i nternal  cond i ti ons of l earn i ng ,  that  i s ,  the 

competenc i e s that are to be  l ea rned ( the c ri ter i o n  performanc e ) , and 

the subord i na te competenc i es that w i l l  need to be  reca l l ed when a new 

h i gher-ordered behav i o u r  i s  bei n g  l ea rned . No i n formati on  i s  presented 

at  th i s  s tage  as to the  external  cond i t i ons of l earn i ng tha t  w i l l  be 

requi red fo r these behav i ours to be  achi eved . The 1 1 how1 1 a part i c u l a r  

i nd i v i dua l  i s  expected t o  come to l ea rn a pa rt i cu l ar capab i l i ty i s  

the  pert i nent funct i on  i n  the des i g n  of a l ea rn i ng env i ronment or the 

construct i o n  of  a prog ramme .  
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( 1 ) 

F i gure 4 

( 1 ) 7 . 1  

Lea rni ng H i era rchi e s  for Stat i s t i cs Tas k 

OBJECT I V E  1 

( 1 )  8 . 1 Determi ne the 
mean a nd s tandard 
dev i a t i o n  for 
di stri b u t i on of 
computer data . 

From a d i s tri - Enter va l ues and 
b u t i on of score s  ) formul a  for S . D .  
f i n d  L:x2 , 
N . 

T 
6 . 2  F i nd  measure 
of centra 1 tend-
acy from a 
d i s tri but i on o f  
scores . 

t 

( L: x ) 2  and ungrouped data . 

( 1 ) 6 . 3  F i nd  ( L: x ) 2  and 
L:x 2  from a d i stri -

) but i on of 6 cases . 

( 1 ) 5 . 2  D i s cri mi nate 
between  1 1 L: 1 1 11 X 1 1  
and 1 1 N 1 1 • 
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work  
wi th  

I 
( 1 ) 6 . 4  Read a 

square root 
) tab l e and  f i n d  

;-- o f  numbers 
1 - 1 0 .  



F i g ure 4 :  Cont i n ued 

OBJECT I VE 2 

( 2 )  8 . 1  C a l cu l ate the  mean 
and s t andard devi a t i on 
fo r a d i s tri but i on o f  
scores u s i ng the grouped 
data me thod . 

( 2 )  7 . 1  Cons truct a 
frequency d i s tri ­
buti on ta b l e and  
determ i ne the 
va l ues . 

1 
( 2 )  6 .  l F i nd the 

range , mi d po i nts 
and i n te rval s for 
grouped data . 

l 
( 2 )  5 . 1  Draw up  a 

frequency tab l e ,  
and  u s i ng tal l i es 
fi nd  Ef and ( Ef ) 2 • 

t 

/ 

.... , 

( 2 )  7 . 2  Determ i ne the  
va l ues  from a frequency 
d i s tri but i on tabl e and  
u s i ng a formu l a  fi nd  
the  S . D .  for grouped 
data. 

( 2 )  6 . 2  F i nd the  mean from 
a frequency d i s tri but i on 
tab l e .  
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F i gure 5 :  Learn i ng H i erarch i es fo r Learn i ng Theory Tas k  

OBJECT I V E  1 

Rei nforcement  

( 1 ) 8 . 1 Des cri be p rocedu res that  
demon strate how the  probab i l i ty 
o f  des i red res ponses  can be 
i ncrease d .  

i 
( 1 ) 8 . 2 Pro v i de res ponses whi ch 

cou l d be s ucce s s fu l  i n  the  
removal  of  undes i red behav i our 
for g i ven  s i tuat i ons . 

t 
( 1 ) 7 . 2  I dent i fy ( 1 ) 7 . 1  I dent i fy ( 1 ) 7 . 3  Sel ect 

re i n  fo rcemen t- non- rei n fo rcement- pun i s hment-

4 1  

ru l e  s tudents � ru l e  s i tuat i ons . ) ru l e s i tuati ons . 
for g i ven 
exampl es . 

t 
( 1 )  6 . 1  I dent i fy s t i mul us , 

res ponse  and  consequent­
i a l properti es  of 
behav i ou r .  



Fi g ure 5 :  Conti nued 

( 2 )  5 . 2  

. OBJECT I VE 2 

Respondent and Ope rant Beh a v i our  

( 2 )  8 . 1 From 2 s i tuat i o n s  
d i scr im i nate between 
operant  a nd res pondent  
behav i ou r ,  a nd j us t i fy 
choi ce . 

r 
( 2 )  7 . 1  C l a s s i fy g i ven 

behav i oural  s tatements  
as  e i ther res pondent or  
operant . 

l 
( 2 )  6 . 1  I dent i fy the con­

cepts of respondent and  
ope rant behav i o u r .  

I 
D i s t i ngu i s h  ( 2 )  5 . 1  D i st i ngu i s h  

between overt a nd between l earned 
covert behav i o u r .  a n d  refl exi ve 

behav i o ur .  
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( 1 ) 

Figure 5 :  Cont i nued 

7 . 3  Recogn i z e  
the  uncond i t-
i oned s t i mu l us 
a nd  uncon di t-
i oned  res pons e . 

1 

OBJ ECT I VE 3 

The Tech n i cal Components of Cond i t i on i ng 

( 1 ) 8 . 1 D i agram the  4 techn i ca l  
components of a con di t i on i ng 
mode l . Re l ate tech n i c a l  
teams to actual  cond i t i on i ng  
s i tua t i on . 

t 
( 1 ) 7 . 2  Recogn i ze  

t he  condi t i oned 
) s t i mu l us . 

( 1 ) 6 . 1  U s i ng S - R  nota t i on 
i dent i fy the concepts 
of s t i mu l u s  and res pon s e .  

) 

4 3  

( 1 ) 7 . 1  Recogn i z e  
the cond i t i oned 
res ponse , p a i red 
to cond i t i oned  
s t i mul us . 



F igure 5 :  Con t i nued 

OBJECT I VE 4 

Wri t i ng a Beha v i oural Sequence 

( 4 )  8 . 1  Wri te the behav i oura l  
sequence for a g i ven s i mp l e 
tas k ,  u s i ng S-R  nota t i on. 

( 4 )  7 . 2  Comp l ete e l ements 
of the  1 1 befo re 1 1  a nd  
1 1 a fter 1 1  res pon se  
s i tua t i on mode l . 

1 
( 4 )  6 . 2  D i s t i ngu i s h  

between a tas k, s tep  
and  res ponse . 

t 

, 

( 4 )  7 . 1  U s i n g  S - R  nota t i on 
comp l ete the e l ements  
o f  a behav i o u ra l  
s equence . 

( 4 )  6 . 1  Di s ti ngu i s h 
---�) between a res ponse and  

s i tuat ion . 
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F i gure 5 :  Cont i n ued  

OBJECT I VE 5 4 5  

E s tab l i s h i ng and Ma i n ta i n i ng Behav i our 

( 5 }  8 . 1 Desc ri be behav i o u r  modi fi cati on 
p rocedures that mi g ht be  useful 
i n  e l im i nat i n g  i nappropri a te 
beha v i our 

( 5 )  7 . 1 A  I denti fy two 
pri nc i pl es of re i nfo rce-
ment re 1 event to -r-

establ i s h i ng beha v i o u r  

I 

( 5 )  6 . 1 A  D i s ti ngu i s h  
between the  concepts o f  1+-4 
re i nforcemen t  and non 
or  negat i ve  re i nfo rce-
ment  i n  esta b l i s hi ng 
behav iour  

( 5 )  7 . 1 B  App l y  1 1 Sh api n g 1 1 
pr i nc i pl es  to g i ven 
l ea rn i ng s i tuat ions  

( 5 )  7 . 28 I dent i fy 4 
ru l es i n  11 S hap i ng 1 1  
be ha  vi our 

( 5 )  6 . 1 B  Recogn i ze 
examp l es of the 
11 S hap i ng 1 1  concept 

( 5 )  7 . l c  Determi ne  
wh i ch Schedu l e of  

-- Rei nforcement are 
operat i ng  i n  g i ven  
s i tuat i ons  

( 5 )  6 . 1 C  Di s t i ngu i sh 
between the concepts 
of conti nuous  and  
i nte rmi ttent s c hedul es  
of  Re i nforcement 



F i gure 5 : Cont i nued 

r 

O BJ ECT I V E  6 

Atti tudes and Mot i vat i on 

( 6 )  8 .  l Asses s a l ea rn i ng envi ronment i n  terms of 
atti tude mod i fi cat i on and moti vat i ona l  
management  

l 
( 6 )  8 . 2 G i ven a l earn i ng tas k ,  s tate C-M p ropert­

i es that cou l d  be  used i n  that tas k 

l 
( 6 )  7 . 1 A  I dent i fy 5 model l i ng ( 6 ) 7 . 1 8  Defi ne  Conti ngency­

Management contracts by 
i dent i fy i ng  appropr i a te 
exampl es a nd j us t i fy i ng  rea sons  

character i s t i cs operat i ve 
i n  devel op i ng atti tudes 

1 
( 6 )  7 . 2A I dent i fy sources  of  

atti tude i nformat i on 

r-

( 6 )  6 .  l A  Recogn i ze the con-
cepts of  " a pproac h "  a nd 
"avoi dance" i n  atti tude 
formati on  

, 

.L 

, 

r 
( 6 )  7 . 28 Recogn i ze and se l ect 

from examp l es , i ns tances of 
HP8 and LP8 

r 
( 6 )  7 . 28 Recogn i ze the concept 

of " Prefe rence 1 1 

l 
( 6 )  6 . 1 8  Check  i tems a s  be i ng 

cont i ngent upon the other 

l 
( 6 )  5 . 1 8  Des cri m i nate between  

popu l ar  a nd  behav i ou ra l  uses  
of 11 re i nforces "  and . .  mot i vat­
i o n  
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ord i nate , and s ubord i na te ( F i g ure 6 ) . The se  d i mi n ut i ve  catego r i es of 

i nte l l ectual  s k i l l s  formed the bas i s  of  the  p rogrammed vers i on s  for 

eac h  ta s k .  

F i gure 6 :  Categor i zat ion o f  S k i l l s  

4 7  

Catego r i zat i on  S k i l l  Programmed Vers i on 

SUPERORD INATE { Level  8 Prob l em- s o l v i ng } c 

1 B O RD I NATE { Level  7 Rul e - govern i ng 

{ Leve l  6 Concept- form ing  
S UBORD I NATE 

Level  5 Di s c r i m i nat i ng 

Two f urther poi nts  s houl d be e v i dent from an exam i nat i o n  of 

the H i erarch i ca l  Ana l ys i s  of  Obj ect i ves i n  F i gures 4 and 5 .  The  fi r st  

i s  that  not every obj ect i ve requ i red a de l i neat i on  of  t he  h i erarchy to 

a ba se  s k i l l  l eve l  o f  5 .  I n  many ca se s , a h i gher l evel  6 was  p roven to 

be a dequate . Second ly , wh i l e  a verti ca l l y  organ i zed , s i ngl e c ha i n  of  

capab i l i ti es was  characteri s ti c  for mo s t  object i ves , object i ves  5 a nd 6 

of the  l earn i ng theory programme prov i ded  the pos s i b i l i ty for both 

vert i ca l  and l a te ra l  tra n s fe r  between e l ements up to l evel  8 .  I n  t he 

prog ramme d i rected vers i on s  ( PV s  A ,  B ,  a nd C )  on ly  a vert i cal  tra n s fer  

was perm i tted - the  l ower e l ements be i ng p re- req u i s i te to d i s crete 

h i g her-ordered beh av i o urs . However ,  on  the  s tudent d i rected vers i ons 

( PV D )  both vert i c a l  and  l atera l transfer were perm i tted - the a ctual  

deci s i o n  res t i ng w i th the i nd i v i dua l s tuden t .  

Cons truct i ng I n s t ructi ona l  P rogrammes 

Hav i ng  determi ned the  i nterna l  condit ions  of l earn i ng , the 

tas k now wa s to p ro v i de for the external  condi t i ons of  l earn i ng so  

that  s tudents cou l d ach i eve the cri ter ion  competenc i es .  That i s ,  
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programmes had to be des i gned to teach the obj ecti ves for a l l 

s peci fi ed  s tudents . 

The author • s  research and  experi ence  wi th  the devel opment of 

mathet i cs  ( Hunt , 1 9 7 2 ) as a method of i ns tru c t i onal  programmi ng l ed h i m  

to app l y s ome o f  t he  p ri nc i p l es o f  th i s  tec hn i q ue to the cons truct i on of 

the s tat i s ti c s and l earni ng theory programmes . Mathet i cs  has  prev i o u s l y  

been defi ned (G i l bert , 1 96 2 )  as  th e sys tema t i c  a pp l i ca t i o n  of rei nforce-

ment theory to the ana lys i s  and reconstruct i on of compl ex behav i our  

reperto i re s  usua l ly  known as  11 S ubj ect-matter mastery 11 , 1 1 knov�l edg e 11 , 

and 1 1 S k i l l 1 1 • 

Many of the expl i c i t  features of matheti cs  ana lys i s  - the  

des i gn of a prescr i pt i on ,  deve l o pment of a doma i n  theory ,  the  charact-

eri zat i o n  o f  the p res cr i pti on , a nd the exerc i s e des i gn are  imp l i c i t l y  

part o f  the i ns truct i onal  ana l ys i s  of a l ea rn i ng h i erarchy . The 

operant  s pa n  represents  the bas i c  e l ement of behav i our  change . I t  i s  

determi ned , not by 1 1 b reak i ng  the materi a l s i nto smal l parts .. , b ut  from 

a behav i oural  prescri pti on  ( s uc h  as the performance s ta tements from the  

h i erarchy ) , as k i ng the ta rget s tudent i f  he cou l d  perform the s eq uence 

as  a s i ng l e act  after read i ng  or heari ng i ns tructi ons tel l i ng h im what 

to do . 
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Us i ng the mathet i cs approac h ,  a fu rther ana lys i s  of the behav i oural  

prescr i pt i on , or h i e ra �ch i ca l  competenc i es s o ug ht i nforma t i o n  on  the 

fol l owi ng  s orts of i n stru cti onal  probl ems : the  essent i a l  o vert pro­

perti es of  the behav i our  to be ta ug ht ; the b as i c  i ntel l ectua l  s k i l l s  

req u i red i n  o rder to perform the i ntel l ectua l o perat i on s  i n  the tas k ;  

the s equence i n  wh i ch the l es son woul d occu r ; a des c ri r t i o n  of the 

med i a t i on that  cou l d be  u sed to p roduce s t i mu l us  cond i t i ons  adequate 

to evoke responses req u i red i n  the p re- requ i s i te or cr i ter i o n  competenc i es 



when these res ponses  mi ght  not otherwi s e  be forthcomi ng . 

The c u l mi nat ion  of these var i ous  ana lyses was the produ c t i on 

o f  two i ns truct i ona l  p rogrammed ta s ks ( Append i x  A and  B ) .  The fi rs t ,  

1 1 S tandard Dev i a t i o n s 11 compr i zed two obje c ti ves  and the second 1 1A  

Beh a v i o u ra l  Approach  to Learni ng  . .  , compri zed s i x .  Both programmes 

i ncorporated the l arge 1 1 exerc i s e 1 1 i ns truc t i ona l pres entat i on u n i t ,  

rather th an the  trad i ti ona l  and smal l er s i z ed 11 frame 1 1 • Evi dence  of 

the  l ea rni ng h i era rchy can  be s een i n  the exerc i se nota t i on sys tem . 

( F i g u re 7 )  

( 1 ) 

O bject i ve 

number 

F i gure 7 :  P rogramme Exerc i se  Notati ona l Sys tem 

7 

L ea rni ng 

1 evel 

• 2 

Exerc i s e 

n umber 

Studen t res ponse  feedback wa s provi ded by reques t i ng s ubj ects  

to  check  thei r a n swers on the next  page . Howeve r ,  in  l eve l  8 ,  c r i ter i on 

exerc i s es  subjects were a sked to turn to the back  of the  p rogramme to 

rece i ve the know l edge of the i r  res u l t ( KR ) . Th i s  vari a t i on i n  p rocedure 

was i ntroduced to reduce the l i ke l i hood o f  1 1 peek i ng-ahead1 1  i n  c r i ter ion  

exerc i se s , a nd  to  i nduce a l i ttl e vari e ty .  

\>./hen des i gn i ng the p rogramme , pa rt i c u l a r  attenti on wa s pa i d  to. 

the res ponse mode , that i s ,  the manner i n  wh i ch the s tudents wou l d  be  

a s ked to  acti ve ly  res pond to  the  programme . Amongs t  fi nd i ng s  reported 

by Tob i a s  ( 1 973a) was  the pos s i b i l i ty that  i n  many programmes the pro­

duct i o n  of overt res pons es when compared wi th covert res ponses  resu l ted 
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i n  no d i s cernabl e d i fference w i th res pect  to achi evement . The  reason  

i s  c l ear .  Ma ny of  the  p rogrammes ' frames  were redundant ; answers to 

ques ti ons  were q u i te obv i ous . I n  another f i nd i ng h e  reported that  a 

pro gramme ' s  content mod i fi ed the  effec t i veness  of d i fferent res ponse  

modes , and  i n  p rogrammes dea l i ng wi th d i ff i cu l t or  unfami l i a r  materi a l , 

cons tru cted res ponses  ( CR )  l ed to s u per i or ach i evement . An observa t i on 

of th i s researcher  has  been tha t  i n  many programmes , p arti cu l ar ly  of a 

l i near nature , a l a rge  propo rt i on  of the  res ponses req u i red were not 

i n tegra l to cri ter i on atta i nment , a nd e ven where a ca se  coul d b e  made 

for the i r i nc l us i on ,  many of  the  res pon ses i nvol ved exces s i ve effort on 

the  p a rt of the l ea rner . For exampl e ,  i dent i fy i ng the funct i on  of a 

p roces s by wri ti n g  down the words des cr i b i ng  that funct i on , i ns tead of  

t i ck i ng a statement descr i pti ve  of that  funct ion . 

The o ther  ha l f  of the res ponse mode quest i on has been that  of 

the eff i cacy of the  knowl edge of res ponse  ( KR )  on perfo rmance . S k i nner 

( 1 9 54 )  h as drawn a d i rect ana l ogy between the re i nforcement procedure , 

i n  wh i c h  the behav i our  of  a hu ngry a n i ma l  can  be progres s i ve l y  s ha ped 

by the provi s i on of food rewa rd s cont i n g ent  u pon the des i red re s ponses , 

and the immed i a te confi rma t i o n  of i nd i v i dua l  res pon ses  made by the human 

l earner to pro gramme materi a l s .  However , a s  i n  the case  of the  res ponse  

mode i s s ue , there h ave appea red i n  the  l i terature many " no s i gn i f i cant  

d i fference" fi nd i ngs  between re i nforced and  non-re·; nforced pract i ce wi th  

l i near  p rogrammes hav i ng a l ow error rate , and " s i gn i f i cant d i fferences " 

wi th p rogrammes wh ere res ponses  have not been h eav i l y  p rompte d ,  a nd error  

rates h ave been much h i gher . A conc l u s i o n m i ght  be  tha t  KR i s  v a l uab l e 
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on ly  whe n  the  s uppo rt i ng materi a l  does  not  i tse l f convey a l l the  i nforma t i o n . 

I n  the p resent s tudy , bas i c p ri nc i p l es re l a t i ng to CR  a nd KR 

were accepted , bu t mod i fi ed occa s i ona l l y  accord i ng to tas k  requ i rements , 



and the  need to i nduce vari ety i nto the p rogramme . A vari ety of res ponse  

modes was used , ra ng i ng from tradi t i ona l  cons tructed responses , overt 

ti cks , mu l t i p l e- cho i ce to matc h i ng pa i rs and even the occa s i ona l  covert 

checki ng . Immedi a te KR wa s the  genera l rul e ( i t  was neces s a r i l y  s o  as 

a meas u re of  tas k  ach i evement )  and further j usti fi ed because  a reasonab l e  

l eve l o f  tas k d i ffi cu l ty cou l d  be a s s umed for mos t s tu dents , part i cu l a r ly  

at the  h i gher l eve l s of the  h i erarchy . 

I ns truct i ona l Sequence ( PVs ) 

The i n s truc tiona l  trea tment to be man i pu l ated  i n  th i s  experi ment 

was the s equence p res entat i on or programmed vers i o n  ( PV )  randoml y a s s i gned 

to each s ubject . As has prev i o us ly  been s ta ted , the bas i s  for s eq uence 

d i fferent i a t i o n  was the categor i zat i o n  of i ntel l ectua l  s k i l l s  from the 

l earni n g  h i erarchy i n to three c l as ses of capab i l i ty ;  s uperord i na te ( PV C ) , 

ord i nate  ( PV B ) , a nd subord i nate  ( PV A ) . The  underl y i ng  rat i ona l e for 

such a categor i zat i on was tha t  the amount of  pr ior  fam i l i ar i ty an 

i nd i v i dua l  mi ght  h a ve wi th a content doma i n  s houl d effect the amount of 

i nfo rmat i on needed to achi eve cr i ter ion  performance . S ubjects h i g h  i n  

content fami l i ar i ty s hou l d  req u i re s i gn i fi cantly l es s  i ns tructi o n  than 

s ubjects l ow i n  CF . Furth e r ,  i t  i s  reasonab l e to expect that  subjects 

h i g h i n  CF  but fo rced to underta ke an i ns tructi ona l s eq uence a l ready 

fami l i a r  to them , mi ght  i n  fact become bored wi th the s ubject-matte r ,  

and deve l op  more negati ve att i t udes to the tas k than a n  i nd i v i dual  exposed 

to a more a ppropr i ate i ns truc ti ona l  sequence .  

Two s eq uence ori e ntat i ons  were deve l oped for the exper imen t .  

The f i rs t ,  a teacher o r  prog ramme d i rected s equence i n  PV s A ,  B ,  a n d  C .  

That i s , s ubjects randomly a s s i gned to a ny one o f  t h e  3 s equences were 

req u i red to progres s through th a t  s eq uence w i thou t a ny vari a t i on .  Th i s  

meant  that  each obj ecti ve wa s ta ken i n  nume r i ca l  s eq uence , and  the po i nt 

of entry i nto the p rogramme wa s a t  the l owes t  h i erarc h i ca l  l evel  of  
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competency appropr i a te to that p art i cul a r  P V  as s i gned to a subj ect .  

No attenti on  was pa i d  to the appropr iatenes s o r  otherwi se  o f  an 

i nd i v i dua l ' s  entry po i nt .  

A s tudent d i rected s eq uence operated for PV D .  To enab l e  

eac h  s tudent  to make educated dec i s i ons  on the sequence s trateg i es h e  

s hou l d c hoose , tes t A papers p l u s  a mark i ng key were returned . The 

subject  was then a s ked  to mark  h i s  tes t paper and to check off tho se  

competenc i es bel i eved to  ha ve been prev i ou s l y  acqu i red as ev i denced 

by h i s performance on  the tes t .  By cross  check i ng wi th the  ta ugh t 

competen c i e s  i n  the p rogramme , the  subj ect  was g i ven a u sefu l  g u i d e  i n  

determ i n i ng  wh i ch competenc i es s hou l d  be s t u d i ed i n  the p rogramme , and  

whi c h  o nes coul d be  9afel y omi tted because  o f  pri or  experi ence . The  

dec i s i o n  on  wh i ch competenc i es s hou l d be  s tud i ed , rested  compl ete ly  

wi th the  s u bj ect . A competency s cored 1 1Wrong 11 d i d  not neces sar i l y  

mean that the s tudent wou l d work through the  appropr i ate i ns truct i ona l 

sec t i on i n  the p rogramme . I t  m i ght  be  that  a l though  a s ubject  made a n  

i ncorrect response to a q ues t i o n  o n  the tes t ,  when he  checked h i s  

res ponse w i th the correct answer o n  the mar ki ng  key , he  coul d 11 s ee 11 

why he wa s wrong . Therefore , a l though h i s performance on the tes t  was 

i ncorrect , i t  cou l d b e  sens i b l e  for h i m  to omi t s tudyi n g  the  competency 

i n  the p rogramme . 

As wel l a s  the dec i s i on concern i ng wh i c h  competenc i es s hou l d 

be s tu d i ed i n  the p ro gramme , deci s i ons were requi red a s  to the s eq uence 

of  objecti ves to be s t ud i ed ,  and the  o rder i n  wh i ch the  competenc i es 
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wou l d  b e  l earned , whether by vert i ca l , l a tera l , or  i nverse order trans­

fer .  The on ly  mandatory req u i rements p l aced o n  PVD  s ubj ects was that  every 

l evel  8 cr i ter ion  exe rc i s e  i n  the  p rogramme be  attempted , and t hat  the 

s u bj ec t  keep a l i s t  of  the order i n  wh i ch the competenc i es were s tud i ed 

so tha t  a n  i nd i v i dua l  sequence pa th cou l d  b e  traced . 



Des cr ipt i on o f  Tests 

A total  of  1 0  tes ts were u s ed i n  the s tudy ; The Ca l i forn i a  

Psychol og i ca l  I nventory ( CP I )  a s  a mea s u re o f  ach i evemen t o ri enta t i ons , 

a S e l f Rati n g  Sca l e ( S RS )  a s  a s u bj ect i ve measure of  the s u bj ects 
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es t i mate of content fami l i a ri ty .  Two objecti ve p l acement  tes ts ( te s t s  A ) , 

two pre te s ts ( te s ts B )  a nd  two i dent i ca l  pos ttests ( tes ts C )  as c r i teri on 

mea s ures . A l l s ubj ects were adm i n i s tered the CP I ,  S RS and tes t  A ,  

fo l l owed by e i ther a l ea rn i ng theory o r  s tandard dev i a ti o n  tes t B .  

After comp l et i n g the p rogramme each s tudent worked the fi na l  tes t C .  

The  experiment  wa s comp l eted for each  tas k  by admi n i s ter i ng a q ues t i onna i re 

( QEA or QEB ) to detetmi ne post i ns truct i o na l  tas k-rel ated  ach i evement  

mot i vat i o n  and  the  appropr i a tenes s o f  treatment  seq uenc i ng . An  exp l anat ion  

o f  t he  purpos e  of each  tes t ,  a nd  how they were con structed i s  now p re sented . 

Ca l i forn i a  Psycho l og i cal  I nventory :  The C P I  i s  pr i nc i pa l l y  concerned 

w i th the mea s u rement  of persona l i ty c haracteri s t i cs i mportan t  for soc i a l 

l i v i ng and soc i a l i nteract i on . To a c h i eve th i s as s e s sment 480 s ta tements  

have  been composed y i e l d i ng 1 8  s ub- s ca l es and raw s cores wh i ch can  be  

coverted to  standard s cores and g raphed  on p rofi l e  s heets . For the 

purpose of  th i s s tudy on ly  2 of the s ub-sca l es were us ed ; a c h i evement v i a 

con formance ( Ac )  and ach i evement v i a  i ndependence ( A i ) .  

The C P I  wa s used a s  a s e l f- adm i n i s tered tes t  w i t h  s ubjects 

be i ng  handed the  1 2-page tes t book l et and " True " or  " Fa l s e "  s co red 

a n swe r shee t .  Subj ects were as ked t o  comp l ete a nd hand back  the tes t  

w i th i n a wee k .  

S e l f Rati ng S ca l e (SRS ) :  Th i s  sca l e was dev i s ed a l ong  the l i nes of  a n  

att i tude sca l e  devel oped by Adams ( 1 962 ) .  I ts purpos e  was to prov i de  

a means  of determi n i ng a s u b j ect • s  es t i ma te of  h i s  fami l i a r i ty w i th 



the cri ter i on competenc i es .  Or i g i na l l y ,  th i s  type o f  se l f rat i n g  

s ca l e req u i red t he  conceptu a l i z i ng of  att i tudi na l  concepts i n  numeri ca l 

rather than verba l terms . I n  thi s cas e , the s ca l e req u i red an  es t i ma te 

54  

of  performance competency by s e l ect i ng a numeri ca l va l ue a s  representat i ve  

of  the  p ercentage of competency a n  i nd i v i dua l  mi g h t  expect  to  obta i n  on  

a ny g i ven tes t i tem . 

The s ca l e wa s con s tructed by se l ect i ng 8 performance s ta tements 

from the obj ecti ves  of each programme and a s k i ng a s ubject  to es t i mate 

how wel l he  tho ught  he mi g ht  be  ab l e to perform each tas k .  For each 

tas k h e  wa s a s ked  to rate h i s  performance from 0 to 1 00 by t i c k i ng boxes 

on a 1 1 tens 11 and 1 1 u n i ts 1 1 s ca l e .  I f  he  thought  he wou l d  do wel l on a tas k 

he  was a s ked to ti c k  a box i n  the top h a l f of the 1 1 tens 11 s ca l e .  I f  he  

thought  he  wou l d  do  poorly ( because  h e  knew l i ttl e about  the tas k )  he 

wa s a s ked to t i c k  a box i n  the l ower h a l f of  the s ca l e .  Then , to g i ve 

a preci se  percentage s core , the subj ect was a s ked to ti c k  a box on the 

1 1 U n i ts 11 s ca l e .  The numbers i n  these boxes repres en ted u n i ts from the 

tens box , a nd s howed whether the  p erformance es t imate wa s l i ke ly  to fa l l  

nearer the top o r  bottom end of  the 1 1 tens  s ca l e 1 1 • T he  a ctu a l  i ns truct ion s  

and i tems a r e  conta i ned i n  Append i x C .  

T h e  rat i o nal e for i nc l ud i n g th i s  meas ure w a s  that  a n  actual  

s core from a performance i tem m i g h t  p rov i de very l i tt l e i nformat i on on 

a n  i nd i v i dua l ' s  prev i ous fami l i a ri ty w i th that beha v i o u r .  A s core of 

zero may not mean that  a s ubject  has  no p ri o r  fami l i a r i ty ,  or  knew 

noth i ng a bout the  parti cul a r  competency . I t  may mean that  he has  for­

gotten , or . become confused about  an a s pect  o r  s equence of the tas k .  

The i n s truct i ona l  s trategy needed to res tore a previ o u s  capab i l i ty i s  

l i ke l y  to be q u i te d i fferent from that requ i red to i nduce  a comp l ete ly  

new beha v i our . 



P l a cement Tes t  A :  The p l acement tes t was devel oped by exami n i ng the  

l earn i n g  h i erarch i e s  o f  both  tas ks  and cons truct i ng tes t i tems from the  

competency s tatements i n  l eve l s 5 ,  6 and 7 .  There were 4 i tems i n  the  

s tanda rd dev i at i on tes t ,  and 1 4  i n  the l earn i ng theory tes t .  Each  

competency be i ng mea s u red was  c l early i dent i f i ab l e t hrough the tes t  

i tem nota t i on sys tem . ( F i gure 8 )  

Fi g ure 8 :  I tem Nota t i on for P l acement Tests ( Tes t A )  

l .  i 
test  

( l . 6 )  

ObJecti  ve.________Learn i ng  

i tern number l evel  

number 

The p l acement tes t  wa s des i gned to serve a th ree- fo l d pur-

pos e i n  the  s tudy . F i rs t ,  i t  was a n  object i ve mea s u re of the s ubj ect ' s  

content fami l i a ri ty wi th p re- requ i s i te capab i l i t i es .  Secondl y ,  i n fo rm­

a t i on from the tes t coul d p rov i de the programme us er  ( l earn i n g  

s u perv i so r )  wi th i nforma t i o n  on  the po i nt of  entry appropri ate for 

each  s tu dent . Th i s  fac i l i ty wa s e nhanced by the  fact that  each  i tem 

rep res ented a s i mi l ar ly  i denti fi ed competency be i ng ta ught  i n  the 

p rogramme . Fu rther , a s  a meas u re of  content  fami l i ar i ty i t  p rov i ded 

a n  i ndependent vari ab l e to be mani pu l a ted by treatment  vari a b l es ( th e  

PVs ) t h e  effects of  wh i ch cou l d  be mea s ured by t he  dependent vari a b l e 

o f  cri te r i o n  ach i evement ( test  C ) . For i ns tance , s ubj ects h i g h on C R  

a nd who were randomly a s s i g ned to PV C were l i ke ly  to perform better 

on cri ter i on measures than s ubjects l ow i n  CF  a nd a s s i g ned to P V  C .  

S i mi l a rl y ,  s ubj ects h i gh o n  CF a nd randomly as s i g ned to PV A were 

l i kely to have  l ess  po s i ti ve  atti tudes on the a ppropri a teness of the  

p rogramme s equence , than s u bj ects l ow on  CF and  a s s i gned to  PV  A .  
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Th i rdl y ,  the tes t provi ded the  i nd i v i dua l  s tudent w i th i nforma t i o n  on  

w h i c h  compe tenc i es he  had  a l ready acqu i red through  p rev i o us exper i enc e ,  

a n d  therefore p roba b ly  d i d not n eed  to spend t ime o n  i n  t h e  p rogramme . 

T h i s thi rd p u rpo se  was i n tended to p rov i de the bas i s  for enab l i ng subjects 

to dec i de wh i c h competenc i e s  they s hou l d study in P V  D .  

P re and Pos tte st  Mea s u res ( Tests  B a nd C ) : The pre and i dent i ca l  

pos t tests  were used  to  eva l uate cr i ter i on  performance on each  obj ecti ve , 

t h at  i s ,  on  each  of the l eve l  8 competenc i es .  The pre test was admi n i s tered 

to  p rov i de a b a se  l i ne  mea s u re so t hat  the i ns truct i ona l  e ffect i venes s o f  

a parti cul a r  PV  coul d b e  j udged by us i ng a ga i n  score meas u re .  T h e  3 i tems i n  

the s tandard dev i ati on cri terion  tes t ,  a nd the 6 i tems i n  t he  l earn i ng theory 

test  were s e l ected as  representat i ve s ampl es of cri ter ion  behav i our  from the 

p erformance competenc i es of  the l earn i n g  h i erarch i es . The s e  were further 

sta ted as  performa nce obj ect i ves i n  the  front of  each p rogrammed book l et . 

Becau se  of the wi de range i n  cogn i t i ve comp l exi ty between 

concepts and p rocedu res i n  the s tandard dev i at i o n  tas k ,  i t  was dec i ded 

to i n troduce a we i g ht i ng sy s tem i nto the  marki ng  of the tes t .  The 

var i ous we i g h ts accorded to eac h of  the  competenc i es are i l l u s tra ted 

i n  Appendi x D .  There appeared to b e  no parti cu l ar  a dvantage i n  i ncorporat­

i ng s uch a sys tem w i t h  the l earn i ng t heory tes t .  Except for i tem 4 where 

the  pos s i b l e  s co re ranged from 0 to 5 ,  the s tructu re of the s ub- i tems 

w i th i n each i tem ena bl ed a h i gh degree of s cori ng  objecti v i ty .  

Atti tude Measu res (QEA and  Q EB ) : An att i tude measure was i n c l u ded i n  

the research for two reasons . F i rs t ,  to see whether  s ubj ects who had 

been a s s i gned  to an appropri a te PV  had a more favourab l e a tt i tude 

toward the i ns truct i ona l s equence than  had  s ubj ects who had  been 

a s s i g ned to i nappropri ate PVs . Second ly , to  determi ne the e ffects of 

i ndependent var i ab l es , s u ch a s  l ea rner  characteri s t i cs and i ns truct iona l  



treatment  on tas k  rel a ted ach i evement  moti v a t i on . 

The atti tude ques ti onna i re wa s produced i n  i denti ca l  para l l el 

form , the  on l y  vari a t i o n be i n g  the u s e  of words s uch  as " s tat i s t i c s "  o r  

" l earn i ng theory" , wHen referr i ng t o  one o r  other of  the p rogrammed tas ks . 

The vers i on a ppropri ate  to the s tandard dev i a t i on tas k  was coded QEA , a nd  

l earni ng  t heory QEB .  The  ques t i onna i re wa s deve l o ped accord i ng to 

recommended L i kert- type techn i q ue of q ue s t i onnai re cons tru c t i on . There 

were 26 s tatements i n  a l l ,  1 1  rel a t i n g  to the  appropr i a tenes s of the 

s ubj ects PV , ( Sa )  and 14 to ta s k  rel a ted ach i evement mot i va t i on . ( Tam ) . 

A p reference i tem wa s i nc l uded a t  the end for s u bj ects  who had  s tud i ed 

both programmes . Subjects  were to res pond to the s ta tement s  a l ong  a 5-

po i nt cont i nuum coveri n g  a 2-po i nt  pos i t i ve and negat i ve range  on e i ther 

s i de of a neutral  mid  po i n t .  

A s  a preca u t i o n  aga i n s t  the  " ha l o  effect " ,  and pattern respond­

i n g ,  two mod i fi ca ti ons to the q ues t i onna i re were made . F i rs t ,  the 

d i rect i on  ( l eft to ri g ht  l oca t i ong  of  a + and - s er i es of react i ons ) 

o f  favo urab l e o r  unfavou rab l e  j udgement wa s not the s ame for a l l the 

a tt i tude s ta tements . Secondl y ,  the s ta tement of  react ion  a l so va r i ed 

from extreme s ta tements a t  one  end s uch  as " S trong ly  agree " , "A l l the 

t i me " , " I n every exerc i s e " , to extreme s tatements at the other  end s uch  

a s  " S trong l y  d i s agree " , " Never" , and " I n no  exerci s e " . 

The atti tude meas ure wa s adm i n i s tered a fter the s u bject  had 

comp l eted both the  programmed text a nd test C .  I n s truct ions  w i t h  the 

ques t i onna i re made i t  a s e l f- admi n i s ter i ng  i n s trument . Favoura b l e 

a tt i tudes were scored above  the med i an and  unfavourab l e  att i tudes be l ow 

the  med i an for each atti tude s ta tement .  A max i mum favourab l e  s core of  

55  co u l d be obta i ned from a c h i evement rel ated s ta tements . S tatements 

from both s ub- sca l es were i n terspersed throughout the quest i onna i re .  
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Stat i s t i ca l  Des ign 

Many stud i es i n  Tra i t -Treatment- I n teractions  have u s ed 

ana lys i s  o f  vari ance ( ANOVA )  o r  mu Tt i vari ate ana lys i s  o f  vari ance 

( MANOVA ) a s  the s tat i s ti ca l  mode l s for detect i ng i n terac t i on s .  

Cronbac h  and Snow ( 1 969 ) , Kropp ,  e t  a l  ( 1 96 7 ) ,  and others have  

a rgued that  the u s e  of  regress i on model s rather  than  ANOVA is  a 

more effecti ve approach for detect i n g  i nteract i ons from data 

obta i ned  i n  AT I stud i es .  Th ere are a number of sugges ted reasons . 

The regres s i on approach , as  compared to ANOVA , tends to 

decrea s e  the erro r component i n  the ana l ys i s . I t  avo i ds 

the i ne ffi c i ent a na l ys i s procedure u s ed i n  A NOVA , where cont i nuous  

sco res  a re reduced to  a smal l number o f  groups or l eve l s .  Regres s i on 

ana lys i s  conven i ent ly  al l ows the data a n a ly st  to u se  categor i cal 

i n format ion  ( s uch  as  the trea tment vectors ) and to c reate i n teract i o n ­

terms to be tested i n  �he ana lys i s  mode l by the u s e  o f  cros s products . 

( Berl i ner  a nd Ca l en ,  1 9 7 3 )  

Di rect i ons to Subjec ts 

S ubj ects were tol d that  the exper iment was concerned wi th 

vari o us as pects of  programmed i ns truct i o n ,  parti cu l a rl y  facto rs 

i nvol ved w i th the i ndi v i dua l i z i ng of i n struc t i on . T hree procedura l 

po i nts  were emphas i zed . F i rs t ,  s u bjects  cou l d ta ke a brea k whenever 

they choose . Secondl y ,  they were advi s ed tha t  when they made a 

response  to an  exerci s e  ques ti on , they wo ul d be d i rected to chec k 

thei r answer at  some p l ace  i n  the p rogramme . I f  they were i ncorrect 

on  the i r f i rs t  a t temp t ,  they were to cro s s  the i r  a n swer as  wrong . They 

were then free to f i g ure o u t  a s  best they cou l d ( i f  they so  des i red 

whey they were wrong . Th i rd l y , t hey were as ked not to d i s cu s s  the  

p ro gramme wi th anyone wh i l e  they were wor k i ng on  i t . I f  the 
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programme d i d not p rov i de them wi th  s uffi c i ent  i nformat ion  to work  

the answer , they were not  to a s k  thei r fri ends , or cons u l t any other  

mater i a l . 

Subjects who  had been randomly  as s i gned to programmed 

vers i on D were g i ven  s pec i a l  i n st ruct i ons that  read as  fol l ows : 

" You have  been g i ven your p l acement test paper to 

hel p you  s tudy the p rogramme as  effi c i en t l y  a s  pos s i b l e .  

The l ea rn i n g theory ( s tandard dev i a ti on ) p rogramme tha t 

you a re about to s tudy i s  compos ed of 6 ( 2 )  obj ecti ves . You can  

l oo k  a t  them by turn i ng to  the s e cond page of  the p rogramme . Each  

of  the obj ecti ves h a s  been  d i v i ded i nto a number of h i erarch i ca l l y  

structured l earn i ng l evel s ;  from l evel  6 ( i n  some ca ses  5 )  a t  the  

l owes t  o r  s i mp l e s t  l evel  to  l eve l  8 a t  the  h i ghest  o r  mo st  comp l ex 

l earni ng  l evel . 

Your p l a cement tes t  refl ects these  l evel s .  Loo k a t  the  

fi rs t i tem . 

1 1 6 

1 
I tem n umber 

t 
Obj ecti ve number 

\ 
Learn i ng l eve l  

The same pattern fo l l ows for the  rest of the tes t .  The  

p rogramme has a s i mi l a r nota t i o n  sys tem , except that  each  l ea rn i ng 

1 evel i s  d i v i ded i n to a n umber o f  exerc i s es .  For examp l e :  

1 7 1 

t f \ 
Obj ecti ve Learn i ng Exerc i s e  

n umber 1 evel  number 
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The reason for g i v i ng you your  p l acement  test i s  s o  that 

you can S K I P  over  those l earn i ng l eve l s YOU TH I N K  you a l ready under­

s tan d , and s o  make the study of the p rogramme more e ffi c i en t .  You 

n eed  study on ly those l eve l s and exerc i s e s  YOU feel u n s ure a bout . 

P rocedure : 

l .  From the  s core s h eet  conta i n i ng the correct  answe rs , mark  

yo ur p l acement test .  

2 .  Look a t  the res u l t s . I f  you got mo s t  i tems i n  any g i ven 

l evel  correct ,  or you th i n k  you unde rstood them i n  any way , you may 

s ki p  that sect i on o f  the  p rogramme , and  go o n  to a h i gher  l evel  I F  

YOU W I SH . 

HOWEVER  

3 .  You  mu s t  do every l evel 8 exerc i s e  of  each programme . 

4 .  You  mus t  i nd i cate ON the p rogramme , where you have s tarted , 

where you a re go i n g ,  and where you h a ve come from , so  that I can  

t race your  s tudy pattern l ater .  For exampl e ,  i f  you started the 

p rogramme at  exerc i se 7 . 1  of  object i ve  l ( l ) 7 . 1  , you s hou l d 

wri te " Start i n g  Objecti ve l here" , a t  the top of  the page . S uppose 

you cou l dn • t  understand someth i ng i n  the  exerc i se ,  and you wan ted 

to go  back to an  earl i e r  one , s uch  a s  6 . 1 ,  you s hou l d  wri te  at  the  

top  of the page , " From ( l ) 7 . 1  to ( l ) 6 . 1 " .  You  shou l d fo l l ow the 

same procedure when s k i p p i n g  ahead . 

Now open the p rogramme , read the object i ves  and i ns truct i on s  

( fo rget those wh i ch have been superceded by t he se  s peci a l  i ns tructi ons ) ,  

and s tart . Remember to note down the  s tart i n g  t i me ! " 

Procedu res 

Each  i nd i v i dua l  was g i ven a code n umber  from a mas ter l i s t  

of  code n umbers and randomi z ed P V  l etters . The code number  was 
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pri n ted  on a card that was han ded to �s . Students were a s ked to 

use the i r  code number at a l l t i mes for purpos es of i den t i fi ca t i on . 

Fi rs t Ses s i on The admi n i s trat i on of  each  tas k  took p l ace  over 

2 ses s i ons , and  was  conducted by the researcher .  

In  the f i rs t  ses s i on , S s  were g i ven a test  boo k l e t  and 

answer s heet from the  Ca l i forn i a  Psycho l og i ca l  I n ventory .  The 

genera l purpose of the CP I was exp l a i ned i n  conj unct i on wi th the 

bri ef a dmi n i s trati on i nstructi on s  of the tes t .  Ss  were to l d  that 

they cou l d take the  CP I away w i th them and comp l ete i t  i n  the i r 

own t i me .  

The nex t  test to be a dmi n i s te red  was the Se l f Rat i n g  

Scal e .  Admi n i s trati on i ns truct i on s  were read to the �s , and any 

ques t i ons  rai sed , an swered . T h i s tes t  too k  approxi mate l y  1 0  

mi nutes to comp l ete . 

The f i n a l  test to be  a dmi n i s tered wa s the p l a cement 

tests  A .  Un l es s  i t  was patent ly  c l ear tha t  �s woul d on l y  work on 

the one programmed tas k ,  both tes ts A were a dmi n i stered . The 

s tandard dev i a t i o n  test A was admi n i s�ered l as t ,  so that  Ss  wi th 

pri or experi ence and needi ng t i me to work  the  computat i ons  d i d 

not ho l d up those  �s who had l i tt l e experi e nce a nd wou l d f i n i s h  

the tes t q u i c kl y .  

Second Ses s i on The second s es s i on fol l owe d  as  c l ose  after the  

fi rs t a s  prac t i ca l  - norma l l y  about  one week l ater .  The �� s  code 

number wa s chec ked o ff aga i n s t  the PV  l i s t , and each i nd i v i du a l  

was handed h i s  p rog rammed text . Pr i nted p rocedural i ns truct i ons  

were handed out , a nd �s were a s ked to  read them carefu l l y .  When 
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�s h ad f i n i s hed readi ng the i n s truct i ons  they were as ked i f  they 

had any quest i ons . A t  th i s  po i n t t hey were g i ven test B ,  and i ts 

purpose as a competen cy-based i nd i cator exp l a i ned . Ss  were then 

i nfo rmed that as soon as  they had  compl eted the test they coul d 

commence  the  programme . 

As �s comp l eted the l earn i ng p rogrammes , they were handed 

a pos ttes t  ( tes t  C )  and  a tt i tude q uest i onna i re to compl ete . Text C 

had p re v i o us ly  been exp l a i ned to t hem as  the  meas ure for determ i n i n g  

t h e  amount  o f  l ea rn i ng ga i ned a s  a d i rect  res u l t o f  the i r  s tudy o f  

t h e  p rogramme . 

S s  who e l e cted to work on  the second programmed tas k 

fol l owed exact l y  the s ame procedures as i n  t he  s econd s e s s i on . 

Norma l l y  S s  unde rtook the s econd tas k one week l ater .  
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CHAPTER V 

RESULTS 

Thi s chapter wi l l  p resent the r�s u l ts from the format i ve  

and s ummati ve eva l uat i ons  of  the l earn i n g  mater i a l s a nd  mea s u r i ng 

i ns truments , fo l l owed by an a na lys i s  of the experi menta l data . These 

res u l ts wi l l  be presented i n  three separa te s ect ions . 

Formati ve  Eva l uat i on 

I ndependent Mea s u res 

The p r i nc i pa l  standardi zed i ndependent mea s u re i n  t h i s 

s tudy was the Ca l i forn i a  Psycho l og i ca l  I nventory ( C P I ) . The means , 

s tandard dev i a ti o ns and corre l at i on of  t he two sub- s ca l es emp l oyed 

i n  th i s study , Ach i evement v i a Conformance (Ac ) and Ach i evement v i a 

I ndependence ( Ai ) have been s ummari zed i n  Tabl e 1 .  An i ns pect i on 

of  th i s  tab l e revea l s comparat i ve performa nce data between th i s  s tudy , 

a nd that of  Gough ' s  ( 1 9 57 ) va l i da t i on s t ud i es . The res u l ts a re 

c l o s er than o ne mi ght  have expected cons i deri ng a l l eged d i fferences i n  

the soc i a l mi l i eu between New Zea l and and  the Un i ted Sta tes . The  s l i gh t l y  

h i g her  correl a t i on of . 46 i n  th i s s tudy ( Cf . 39 )  can probab l y  b e  

attri buted i n  l a rge  pa rt to t h e  re l a ti ve ly  sma l l samp l e s i ze o f  330 . 

One can  conc l ude that the u nderly i ng constructs  of the two s u b- s ca l es  

unde r i nvest i ga t i on have  been i nterpreted by s u bjects  i n  th i s  s tudy i n  

muc h the same way as  i n  the U n i ted State s . 

I n  Cha pter 2 men t i o n  was made of Bracht ' s  ( 1 970 ) hypothe s i s  

t hat  d i sord i na l  i nteract i on s  were more l i k e ly  to occur w i t h  factor i a l l y  

s i mpl e vari ab l es , rather than comp l ex ones . Cr i ti c i sm wa s made of  

s tud i es wh i ch emp l oyed fac tor i a l ly  comp l ex i ndependent vari ab l es  s uc h  



a s  i nd i ces of i nte l l i gence . Evi dence of  the  fa ctor i a l  s i mp l i c i ty of  

these  t ime s u b- s ca l es  i s  we l l documented ( Gough , 1 95 7 ) .  E v i dence of  
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the i ndependence of  the s u b-sca l es wi th i ntel l i gence  i s  p re sented i n  

Tabl e 2 .  From a samp l e  of  1 03 s u bj e c ts i n  the summa ti ve adm i n i s trat i o n  

corre l at ions were obta i ned u s i n9 the B . 40 i n te l l i 9ence test  t o  check  t h i s 

i ndependence . The res u l t i nd i cated correl a t i ons  between the B . 40 and  Ac 

and A i  of . 1 6  a nd . 28 res pecti vel y .  

The prev i ous  chapter has  des cr i bed i n  deta i l  the procedures 

u s ed for cons tru ct i ng the S e l f Rat i ng S ca l e  and pl acemen t tes ts . As 

a te s t  of the  concurrent va l i d i ty of the two meas ures correl a t i on 

coeffi c i ents were obta i ned o n  both ta s ks . The  res u l ts presented i n  

Tabl e 3 p rov i de va l ues  of . 69 and . 70 for s tat i st i c s  and l earn i ng  

theo ry res pecti ve l y .  These corre l at i ona l  val ues  were he l d to be  

acceptabl e .  

P rogrammed Mater i a l s 

A des c r i p t i on of the  procedu res i n vo l ved i n  the format i ve 

eva l uat ion of the  programmed mater i a l s has  been presented i n  Chapter 

4 .  Once the ma i n  programmed treatment ( PVA ) for each  tas k  h ad  been 

rev i sed to the  s tage tha t 85% of the va l i dat i on  samp l e of s ubj ects 

were ach i ev i ng a mi n i mum performance of  85% from each  l eve l 8 exer­

c i se ,  the three prog rammed vers i ons ( PV s )  for each ta s k  were s ubmi tted 

to a formati ve  eva l ua t i o n . 

Students from two teacher t ra i n i ng i nst i tut i on s  were a s k ed 

to comp l ete p l a cement tests i n  both s tat i s t i c s  and l earn i ng theory . 

I tems i n  the p l acement test s  were deri ved from the performance 

competenc i es i n  each ta s k • s  l earn i n g  h i erarchy , prov i d i ng for a s amp l e  

o f  competenc i es represent i n g  l earn i ng  l evel s 5 to 7 .  Performance on  

the  p l a cement tes t  was  used a s  the  ba s i s  for the appropri ate se l ect i on 

o f  a samp l e o f  s tudents to v a l i date the  3 PVs  ( Tab l e 4 ) . A total  



samp l e  of  36 s tudents , 1 2  for each  PV  were s e l ected ; s u bj ects who 

performed a pprox i ma te l y  75% or better on TA were se l ected to PVC ; 

45% to 75% , to PV B ,  a nd l e s s  than  45% to PVA . ( The  a ctu a l  score 

range and upper percentage l i m i ts  are presented i n  Tab l e 4 . ) The 

means  and s tanda rd devi at ion for tes t A and C ( s tati s t i c s ) i s  

presented i n  Tab l e 5 and  for tes t A a nd C ( l earn i ng theory ) Tabl e 

7 .  For the  purposes  of format i ve  eva l uat i on , a mi n imum mas tery 

performance of cr i ter ion  tes t  C was requ i red for each treatment 

group .  Th i s  pre- requ i s i te l evel of mas tery was l ower than  that 

whi ch i s  often characteri s t i c of ma s tery l earn i ng wi th prog rammed 

mater i a l s ( l i nea r p rogrammes often  c a l l for mas tery l eve l s as h i gh  

a s  90  to  9 5% ) .  The j u s t i fi cati o n  for th e 75% mastery l eve l  i n  

thi s study was that the experiment  requ i red a g reater degree of 

performance  uncerta i nty than i s  u s ua l  w i th S k i n neri an type  

p rog rammes . For t he  stati st i cs ta s k  a n  overa l l mas tery l eve l  of  

83%  wa s a c h i eved from a l l treatments , and  for l earn i ng theory a 

performance of 78% . A l t hough the performance l evel for t reatment 

PVB l earn i ng  theory ( Tab l e  7) was s l i g ht ly  be l ow the cr i ter i on 

l evel ( 74% ) the s tandard wa s so c l o se that no further rev i s i o n  

wa s  deemed neces s ary .  

A tes t  of s i gn i fi cance was made to s ee whether treat­

men t d i fferences ex i s ted ( that  i s , whether s t udents who were 

a ppropr i a te l y  se l ected i n to h i erarc h i ca l l y  d i fferenti ated 

p rogrammed treatments accord i ng to thei r p l acement tes t s  per­

formed eq ua l l y  we l l ) .  The tes ts ( Tabl e 6 and  8 )  revea l ed no 

s i g ni fi ca n t  d i fference between treatments i n  cr i terion  a c h i evement 
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tes t C performance . So , i t  coul d be concl uded that the  three 

h i erarchi ca l l y  s tructured programmes for each  tas k  were ach i ev i ng  

the  s pec i fi ed l evel s of i ns truct i ona l  performance . 

Dependent Quest i onna i re Meas ures 

Two paral l e l form quest i onn a i res were devel oped , QEA 

( s tat i st i c s ) and QEB ( l e a rn i ng theory ) . The dependent measures 

admi n i s tered through the quest i onna i re were tas k-re l ated 

a c h i evement mot i vat ion  ( Tarn ) and s eq uence a ppropr i atenes s ( Sa )  

for s tat i s t i cs a nd l earn i ng theory ta s k s . The task s  were 

admi n i s tered to the s ame subjects  after an i nterva l of  4 week s  

to  obta i n  coeff i ci ents of  s tab i l i ty .  These are  reported i n  

Tabl e 9 .  The retest  re l i ab i l i ty o f  Tarn wa s . 86 for s tat i s t i c s  

a nd . 8 1  for l earni ng theo ry and t h e  Sa  rel i ab i l i ty w a s  . 94 a nd 

. 74 respec t i ve l y .  The d i fference i n  Sa correl at i ons between 

s tat i s ti c s  a nd l earn i ng theory ( rememberi ng that  v i rtual l y  

the same i tems were used  for both tas ks ) probab l y  refl ects 

the  underl y i ng cons truct  d i fferences i n  each ta s k .  The 

s tat i s t i c treatments were much more l i ke ly  to p rov i de  s ubj ects 

w i th s tronger fee l i ngs  o n  the  appropri a tenes s of i ns tru ct iona l  

s eq uenc i ng than  l earn i ng theory . 
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Study 

Hunt 
N = 3 30 
( NZ tertiary 

students ) 

Gough 
N = 1133  
( US college 

students ) 

TABLE 1 

t-!EANS , STANDARD DEVIATIONS AND CORRELATIONS FOR 

ACHIEVEMENT ORIENTATION MEASURES 

Variable Mean 

Achievement Vla Conformance 2 6 . 3  

Achievement Vla Independence 2 1 . 3 

Achievement Vla Conformance 27 . 4  

Achievement via Independence 2 0 . 9 
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S . D .  r 

4 . 4  
. 4 6  

5 . 5  

4 . 5 

4 . 2  
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TABLE 2 

CORRELATION COEFFICIENTS OF 840 WI1H ACHIEVEMENT V IA 

CONFORMANCE AND ACHIEVEMENT VIA INDEPENDENCE 

Variables 

8 . 40 and Ac 

8 . 40 and Ai 

N 

103 

10 3 

r 

. 16 

. 2 8  
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TABLE 3 

CORRELATION COEFFICIENTS FOR SELF RATING SCALES ( SRS ) 

AND PlACEMENT TESTS ( TEST A )  

Task 

Statistics 

Learning Theory 

Measure 

SRS and Test A 

SRS and Test A 

N 

36 

36 

r 

. 69 

. 7 0  
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TABLE 4 

FORMATIVE EVALUATION : RANGE PARAMETERS FROM PLACEMENT TESTS (A) AS 

DETERMINANTS FOR SELECTION TO PROGRAMMED VERSIONS 

Test A Score Range 

0-7 

8-12 

1 3-16 

Test A Score Range 

0-18 

1 9-29 

30-39 

Statistics 

% of Test Items 

0-44 

45-7 5  

76-100 

Learning Theory 

% of Test Items 

0-46 

47-74 

75-100 

Programmed Version 

PVA 

PVB 

PVC 

Programmed Version 

PVA 

PVB 

PVC 
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TABLE 5 

FDRMATIVE EVALUATION : MEANS AND STANDARD DEVIATIONS FOR STATISTIC 

TreaiJnent 

PVA 

PVB 

PVC 

TreaiJnent 

PVA 

PVB 

PVC 

Mean ( X) 

3 . 8  

9 . 9  

15 . 1  

Mean ( X )  

19 . 9  

2 1 . 0  

2 1 . 6  

TASK 

Test A 

Test C 

S . D . 

3 . 6  

2 . 3  

2 . 5  

S . D. 

2 . 4  

1 . 3  

1 . 0  

% of Mastery 

80 

84 

86  

N 

1 2  

N 

12 
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TABLE 6 

ANALYSIS OF VARIANCE OF CRITERION ACHIEVEMENT SCORES IN FORMATIVE 

Source 

Between groups 

Within groups 

Note : 

�.. p< . 05  
�·: �·: p< • 0 1  

EVALUATION O F  STATISTICS TASK 

df MS 

2 16 . 02 

3 3  8 . 96 

Otherwise F is not significant 

F 

1 .  79 
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TABLE 7 

FORMATIVE EVALUATION : l'1EANS AND STANDARD DEVIATIONS FOR LEARNING 

THEORY TASK 

Treatment 

PVA 

PVB 

PVC 

Treatment 

PVA 

PVB 

PVC 

Mean ( X) 

14 . 3  

2 3 . 4  

3 3 . 6  

Mean (X )  

23 . 4  

22 . 2  

24 . 5  

Test A 

Test C 

S . D .  

2 . 6  

4 . 5  

3 . 6  

S . D . 

2 . 9  

3 . 2  

3 . 0  

% of Mastery 

78  

74 

8 2  

N 

12 

N 

12 
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TABLE 8 

ANALYSIS OF VARIANCE OF CRITERION ACHIEVEMENT S CORES IN FORMATIVE 

EVALUATION OF LEARNING THEORY TASK 

Source 

Between groups 

Within groups 

Note : 

;': p< . 0 5  
;': ;': p< . 0 1  

df 

2 

3 3  

Otherwise F i s  not significant 

MS 

1 7 . 53 

12 . 8 6 

F 

1 . 36 

74  



TABLE 9 

TEST-RETEST CORRELATION COEFFICIENT FOR TASK-RELATED ACHIEVEMENT 

MOTIVATION (Tarn) AND SEQUENCE APPROPRIATIVENESS ( Sa)  

Task 

Statistics 
C QEA) 

Learning Theory 
(QEB) 

Measure 

Tarn 

Sa 

Tarn 

Sa 

N r 

2 2  . 8 6 

22  . 94 

2 2  . 81 

2 2  . 74 

75  



Summati ve E va l u at i on 

I n  the s ummat i ve  admi n i s t ra t i on a tota l s amp l e of 330 

s ubjects part i c i pated , 2 1 8  in  the s ta t i s t i c s  a nd 272  i n  the l earn i ng 

theory tas k .  Of th i s  samp l e ,  1 60 s u bj ects compl eted both ta s k s .  

For the purpose s  o f  reporti ng the res u l ts , data from the s t at i s t i c s  

tas k  wi l l  be exami ned fi rst , fo l l owed by the  l earn i ng theory_ tas k .  

Any s i gn i f i cant  s i mi l ar i ti e s  or d i fferences between tas ks wi l l  then 

be d i s cu s sed . 

Summati ve Da ta 

Tab l e  1 0  p rov i des  deta i l s  of  the means and s tandard 

dev i ati ons  of  s tat i s t i c  tas k mea s u res , and Tab l e  1 1 ,  s i mi l a r  

deta i l s  for the l ea rn i ng theory tas k .  A s  wou l d  be expected w i t h  

a ra ndomly s e l ected sampl e ,  the s i ze of  the s ummati ve means 

on  the cri te ri on  ach i evement  test s  i n  both ta sks  were sma l l er 

than  the s i ze o f  the s ummed means for treatmen ts i n  the format i ve 

eva l uat ion  on the  s ame meas u res . However , a l though the di fference 

was s tati s t i ca l l y  s i g n i fi cant  ( t  = 2 . 9  p< . Ol s tati s t i cs ; t = 6 . 0  

p< . O l  l earni n g  theory ) the a ctual  mag n i tude was modes t .  For the 

s ta t i s t i c s  tas k  the s um of the format i ve mean  was 20 . 8 ,  and the 

s ummati ve mean 1 9 . 1 .  The magni tude o f  d i fferences was greater i n  

the l earni ng theory tas k  wi th  a format i ve mean of 23 . 4  and a 

s ummati ve mean  of 20 . 5 .  

A s ummat i ve a na l ys i s  of programmed treatments was conducted 
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fo r both ta s k s  wi th the res u l ts be i ng p resented on Tabl e s  1 2  and  1 3 . A 

t reatment x mea s u re ana l ys i s  of var i a nce  ( ANOVA ) was performed for each 

var i abl e i n  both ta s k s  to determi ne  the presence of treatment d i fferences . 

On ly  on the i ndependent s tat i s t i cs vari abl e Test 8 ,  d i d  a very moderate 

d i fference occur  ( F=2 . 9 ,  p< . 05 ) . W i th  that one excepti on , there were no 
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TABLE 10 

MEANS AND STANDARD DEVIATIONS FOR STATISTICS TASK MEASURES 

Measure Mean S . D .  N 

Achievement via 
26 . 1  5 . 2  218 

Conformance (Ac)  

Achievement via 
2 1 . 2 6 . 2  218 

Independence (Ai) 

Self Rating Scale 
39 . 4  2 8 . 5 218 

( SRS ) 

Test A 8 . 3 4 . 5  218 

Test B 8 . 0 5 . 9  218 

Test C 19 . 1  -5 . 4  218 

Sequence Appropriateness 
3 3 . 2  5 .  9 . 218  

S a  QEA 

Task-related Achievement 
48 . 3  7 . 1  218  

Motivation ( Tam) 
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TABLE 11 

MEANS AND STANDARD DEVIATIONS FOR LEARNING THEORY :MEASURES 

Measure Mean S . D .  N 

Achievement via 
2 6 . 1  4 . 4 272  Conformance (Ac )  

Achievement via 
2 1 . 2 4 . 8 272  Independence ( Ai )  

Self Rating Scale 
52 . 5  18 . 1  272  ( SRS ) 

Test A 2 0 . 9  4 . 6 272  

Test B 7 . 5  4 . 0 272  

Test C 2 0 . 5  6 . 0  2 72 

Sequence Appropriateness 
32 . 3  5 . 2  2 7 2  ( Sa QEB ) 

Task-related Achievement 
4 8 . 0  6 . 8 272  Motivation (Tam) 
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TABLE 1 2  

SUMMATIVE EVALUATION : ANALYSIS OF VARIANCE OF PROGRAMMED 

TREATMENTS IN STATISTICS TASK 

MEASURES TREATMENTS 

PVA PVB PVC PVD 

x S . D .  x S . D. x S . D .  x S . D .  

Ac 26 . 2  4 . 3  2 7 . 5  6 . 9  25 . 1  4 . 8  2 5 . 6  4 . 2  

Ai 20 . 9  4 . 5 22 . 6  8 . 7  21 . 1  6 . 5  2 0 . 2  3 . 6  

SRS 41 . 7  2 7 . 6  37 . 8  29 . 3  39 . 9  28 . 6  3 7 . 6  29 . 3  

Test A 8 . 5  5 . 1  7 . 8  4 . 5  9 . 1  4 . 4 7 . 8  4 . 0  

Test B 7 . 7  6 . 1  7 . 8  5 . 7  9 . 8  6 . 2  6 . 4 4 . 8  

Test C 20 . 5  4 . 5  19 . 8  4 . 6  1 5 . 7  6 . 7  2 0 . 9  3 . 5  

Sa QEA 3 5 . 4  5 . 7  3 3 . 4  4 . 6  29 . 0  6 . 1 3 5 . 6  4 . 4  

Tarn QEA 48 . 9  6 . 2  4 7 . 7  7 . 8  47 . 4  7 . 6  49 . 7  6 . 6  

Note : 
--

�': p< . 0 5 
�':�': p< . 01 
Otherwise F value is not significant .· 

79  

J 
F 

df 3 ;  214 

2 . 0  

1 . 4  

. 3  

. 9  

2 .  9 �': 

1 3 . o�h': 

1 8 .  8�h': I 
1 . 2  I 
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TABLE 1 3  

SUMMATIVE EVALUATION : ANALYSIS OF VARIANCE OF PROGRAMMED 

MEASURES 

Ac 

Ai 

SRS 

Test A 

Test B 

Test C 

Sa QEB 

Tarn QEB 

Note : 

�·: p< . 0 5  
�h': p< . 0 1  

x 

2 6 . 4  

22 . 1  

5 0 . 5  

20 . 5  

6 . 9  

22 . 0  

3 3 . 4  

4 7 . 4  

TREATMENTS IN LEARNING THEORY TASK 

TREATMENTS 

PVA PVB PVC 

S . D .  x S . D .  x S . D.  

5 . 4 2 5 . 9  4 . 5  2 5 . 7  3 . 8 

7 . 0  2 0 . 7  4 . 1  2 0 . 9 3 . 8  

16 . 6  5 5 . 0  17 . 6  5 2 . 0  1 8 . 4  

4 . 7  20 . 9  4 . 2  21 . 1  4 . 6  

3 . 9  7 . 7  4 . 3  7 . 4  4 . 0  

4 . 4  22 . 0  5 . 2  15 . 4  6 . 2  

5 . 1  3 3 . 4  3 . 7  2 8 . 5  4 . 5  

7 . 8  4 7 . 7  6 . 8  4 8 . 1  6 . 7  

Otherwise F value is not significant 

PVD 

x S . D .  

2 6 . 3  3 . 9 

21 . 2  3 . 8  

52 . 5  19 . 8  

21 . 0  5 . 1 

8 . 2  3 . 8  

2 3 . 1  4 . 6  

34 . 3  5 . 2  

4 8 . 9  6 . 0  
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F 

df 3 ;  2 14 

. 3  

1 . 0  

. 7  

. 3  

1 . 3  

3 3 .  7�H: 

2 3 . 1  

. 6  



s i gn i fi cant  treatn1ent d i fferences on the i ndependent vari ab l es .  

Experi mental  E va l uat i o n 

The general  hypothes i s  of th i s  s tudy was that  the effects  of 

prog rammed i ns t ructi onal treatments on the dependent meas ures woul d be 

mod i fi ed by the i n teract i on of l ea rner attri butes . 

Fol l owi ng  the pre l i mi nary s ummat i ve ana lys i s  ( l  way ANOVA ) a 

mul t i p l e regres s i o n s tepwi s e  p rocedure des cri bed by N i e ,  H u l l , Jenk i ns , 

Ste i nbrenner , a nd  Bent ( 1 97 5 ) was used for each treatment  ( Append i x F ) . 

Th e procedure was made to a l l ow for the e s ti mat i on of  the percentage of 

var i ance con tri b uted i ndependentl y by a ny vari ab l e ad ju sted for the 

8 1  

effects  o f  a l l other vari a b l es . Each  vari ab l e  was seen  to have contri buted 

a t  s o�� s tage a major propo rt i on of  the vari ance on the dependent mea s ures . 

However , that con tri buti on was wi de ly  d i fferent i ated accord i n9 to 

programmed trea tments and tas ks . 

Sta t i s ti c s Res u l ts 

Tab l e 1 4  descri bes  the i nteract i ve effects of the a ttr i bute 

va r i ab l es ach i e vement vi a conformance and se l f rat i ng s ca l e  on i ns truct i ona l  

trea tments and  dependent measures . Al l t he ma i n  effects were h i gh l y 

s i gn i fi cant  ( p< . O l ) except for the trea tment vari ab l e  on ta s k - rel a ted 

ach i evement mot i vati on . A s i gn i f i cant  a ttri bute i nteract i on for 

conformance and  s ubj ecti ve content fami l i ari ty occurred on Test C and Tarn . 

Howeve r ,  the o n l y  treatment- i nteract i on effect wa s S RS w i th Tarn . When the  

s ubj ecti ve content fami l i a r i ty mea s u re was rep l a ced i n  the  regres s i on 

equa t i on by the  objecti ve Tes t  A ( Tab l e 1 5  ) ,  s i mi l ar ma i n  effects for 

cri ter ion  ach i evement a nd s eq uence appropri a tenes s were i n  e v i dence . 

But  the o n ly  ma i n  effect for tas k -re l ated  ach i evement  moti vat i on was 

the conformance a ttri bute ( F= l 4 . 70 ,  p< . Ol ) .  No attr i bute i n terac ti ons 



were a pparent ( Cf Ac and SRS ) .  The effect  of i ntroduci ng Tes t  A i nto 

the regres s i on ana lys i s  was to p roduce a treatment i n terac t i on w i th 

tha t a nd the conformance vari ab l e on cri ter i on ach i evement . 

Tab l e 1 6  descri bes the effects o f  the i ndependence a ttr i b ute ,  

SRS , a nd trea tments o n  each o f  the dependen t  meas ures . The s i gn i fi cance  

of the ma i n  effects  a ppea r to be very s i mi l a r to that  of confo rmance and  

S RS i n  Tabl e 1 4 .  However , a di fferen ti a l  effect between conformance and  

i ndependence i s  e v i dent i n  a l l fo ur tab l es .  The  s i gn i fi cance l evel  of 

ach i evement v i a  i ndependence was reduced to 5 percent i n  contra s t  to the 

l percent s i gn i fi cance for the conformance or i entati on . There was no  

i n teract i on between the  i n dependence attr i b ute and conten t fami l i ar i ty 

on any of  the dependent vari ab l e s , al though there wa s a sma l l treatment 

i ntera ct i on wi th A i  and the dependent tas k- re l ated ach i evement moti vat i o n . 

The magn i tude of th i s  i n terac t i on  rema i ned unaffected by the k i nd o f  

content  fami l i a ri ty var i ab l e i n troduced i n  the regress i on a nal ys i s .  

Perhaps  the mos t  i nterest i ng res u l t from Tab l e 1 6 was the s trong 

attri b ute x attr i b ute trea tment  i n terac ti on wh i ch occurred on bot h  the 

cri ter i on achi evement  tes t ,  and s equence a ppropri atenes s .  

The i n troduct i on  of the obj ecti ve  content fami l i ari ty mea s ure 

i n to the  equat i on ( Ta b l e 1 7 ) produced some contradi ctory res u l ts . The 

s i gn i fi cance of A i  as a ma i n  effect on Tes t C and Sa  QEA d i sappeared  

a l together . S i mi l a rl y ,  content fami l i ar i ty a s  a ma i n  effect cea s ed to 

be s i gn i fi cant on Tarn . Howeve r ,  as wi th Ac , the i nc l us i o n  of Tes t A 

produced a content  fami l i a ri ty x treatment  i n teracti on on cri ter i on 

ach i evement .  

Al ready from these  fou r  tab l es some trends were becom i n g  ev i dent 

to the extent to w h i c h  the hypotheses cou l d be s urrorted . Attri b ute x 

treatment i n teract i ons were confi rmed for the i ndependence ach i evement  
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or i entati ons on Tes t C and tas k-rel a ted ach i evement mot i vat i on ,  and i n  

a two-way i n tera c t i on w i th the se l f rat i n g sca l e on the s ame dependent 

mea s ures . When the conformance  attri bute was i ntroduced to the ana l ys i s  

the on ly  trea tment  i n teract i on to occur was on the cr i ter i o n  ac h i evement  

meas ure wi th object i ve conten t fami l i a ri ty .  The effect o f  Ac was l es s  

powerful than A i  and was restr i ctea to Tes t C .  There were n o  s i ng l e 

ach i evement or i entat i on x trea tment i n teract i ons for s equence a ppropri a te­

nes s . Hypothes i s  1 cou l d be  parti a l l y  s upported i n  rel at i on to  the 

s ta t i s t i cs ta s k .  The objec ti ve  mea s ure of  conten t fami l i a r i ty ,  Tes t  A ,  

p roduced an attri bute x treatment i n terac t i on on  on l y  the cr i teri on 

a c h i evement mea s ure . S i mi l a rl y ,  the o n l y  s ubjec t i ve fami l i ari ty x 

trea tment i n teract i o n  occurred on tas k- rel ated ach i evement mot i vat i on . 

Hypo thes i s  2 co u l d  on ly  be supported i n  two out  of s i x  pos s i b l e occa s i ons . 

A tri p l e attri b u te x attri bute  x trea tment i nteract i on was con fi rmed w i th 

the i n dependence and s el f ra t i ng sca l e a ttri butes  on cr i ter i on a c h i evement  

and  sequence ap propri atenes s . Th i s  tr i p l e i n teract i on wi th the se l f 

rat i ng sca l e  on the stat i s t i c s  tas k  s u pported the content i on of  Hypthes i s  

3 .  No i nteract i ons  between conformance a nd content fami l i ari ty mea s ures 

were found for any of the dependent var i ab l es . 

Fo l l ov1 i ng the s ugge s t i o ns of  Berl i n  and  Cahan  ( 1 9 7 3 ) , the 

i n teracti on data a re presented i n  both tab l es  and f i g ures . Tabl e 1 8  

s hows the mea ns a nd s tandard dev i a t i o n s  by trea tments for the i n dependent 

var i a b l es wh i c h have been d i c hotomi zed i nto h i gh and l ow va l ues  for the 

purpo se  of p i c tor i a l representati on i n  the f i gures . S i mi l a rl y ,  Tab l e 1 9  

s hows the means  and  s tandard dev i a t i o n s  of the d i chotomi zed A i  vari a b l e 

by treatments on the two i ndependent  mea s ures where the  i n teract i on wa s 

found  to be  s i gn i fi cant .  

F i g ure  9 i s  a re presenta t i on o f  the i n teract i ons res u l t i ng from 

p l ott i ng the means atta i ned on Tes t  C for subj ects h i gh and l ow on the  
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two a c h i evement  o r i entat i on meas ures , confo rmance and  i ndependence .  

W i th the l ea s t  s tructured treatment , PVC , the d i fferent i a l  effect o f  

the AO meas ures was mi n i ma l . B ut  an  ord i na l i n terac t i on pattern 

between the h i gh s tructure , teacher prescr i bed trea tment  ( PVA ) , and 

s tuden t generated sequenc e ( PVD ) on Test C wi th the conformance attri bute 

changed to a d i sord i nal  pattern wi th  the i n dependence v ar i a b l e .  S u bjects 

l ow i n  i ndependence performed better on  the cri ter i on tes t  when they were 

a s s i gned  to the h i gh s tructure treatment than d i d  s u bj ects a s s i gned to 

the s tudent d i rected sequence . 

the  l ow Ai  s tudents was sma l l .  

However ,  the reg ion  of  s i gn i fi cance  for 

Subj ec ts a s s i gned to the modera tel y 

s tructured treatment PVB produced very s i m i l a r performance i nd i ces to 

that  of  the PVA group  wi th the  s ame attri b ute ch aracter i s t i c s . Those  

l ow i n  i n dependence perfo rmed better than  s tuden ts w i th h i gher i n d i ces 

of  the same attri bute . When the PVB treatment was a n a l ys ed i n  terms of 

the conformance attri bute , a decl i ne i n  performance coul d be obs erved 

between subjects  h i gh i n  th i s  ach i evement or i entat ion , a nd those who were 

l ow .  Thus , except for the l ea s t  s tructured treatment ,  there was defi n i te 

s u pport for the content i on that  ach i evement ori entat i ons  mod i f i ed treat­

ment  e ffects on  the cri ter i o n  meas ure . 
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The on ly  achi evement attri bute to s i gn i fi ca nt ly  i nterac t w i th 

trea tments on tas k - rel ated ach i evement  mot i vati on was i ndependence ( F i gure 

1 0) .  Here a typ i ca l  d i sord i n a l  i n teracti on  pattern was ev i dent between 

the  moderate l y  s t ructured PVB and  both the  s tudent  generated , and l ea s t  

s tructured teacher di rected trea tments . S ubjects whose i ndependence was 

h i gh ,  reported the grea tes t ta s k - rel a ted ach i evemen t  moti vat ion  when 

s tudy i ng s tat i s t i cs v i a  the l ea s t  s tructu red method . Subjects w i th the 

s ame ach i evement characteri s t i cs reported the l owes t  ta s k- rel ated 

ach i evement  mo t i vat ion when they were a s s i gned to the  modera te l y  s tructured 

i n struc t i ona l  method . However ,  wi th the s ame modera te ly  s tructured l earn­

i n g e n v i ronme n t ,  but wi th l ow l evel s of  i ndependence ,  h i gher  i nd i ces of  



tas k- rel ated achi evement  mot i vat ion  were reported than fo r e i ther the  

l ow s tructure or  s tudent  generated t reatments . On ly  s tudents w i th l ow 

i ndependence and as s i gned to t he h i ghest  s tructured PVA treatment 

reported g reater tas k - re l ated ach i evement mot i va t i on . Low content  

s tructure or  s tudent d i rected i n s truct i ona l  s equen c i n g  a ppea red to b e  

• -"'? I 
i nappropri ate  l ea rn 1 n g  methods fo r s tudents who were l ow i n  i ndependence 

ach i evement .  

A d i sord i n a l  trea tmen t i nteract ion pattern i s  ev i dent  between 

the s tudent generated PVD treatment , and a l l the other  teacher d i rected 

treatments i n  F i gure 1 1 .  S ub jects who had  rerorted l i ttl e know l edge 

of the s ubj ect-matter before s tudy i ng s tat i s t i cs and who were perm i tted 

to deve l o p  thei r own i n s truct i o na l  s trateg i es reported h i gher  tas k- re l ated 

achi evement mot i v at i on than d i d  those  whose  s ubjecti ve a s se s sment of  the i r 

knowl edge had been g reater ( Fi gu re 1 1  ) . The l evel s of ta s k - re l a ted 

achi evement mot i va t ion  reported by the three teacher d i rected treatments 

corresponded to thei r s ubject i ve  a s ses smen t of  pr ior  content fam i l i ar i ty .  

Subj ects who had reported h i g h l eve l s  of con tent fami l i ar i ty a l so  reported 

h i gh l evel s of tas k- rel ated ach i evement mot i va t i on .  The l ow s tructured 

PVC trea tment s uffered the severe s t  negat i ve  effect from S RS . Subj ects 

whos e  fami l i a ri ty report was h i gh i n  thi s trea tment were a t  the conc l us i on 

of the experiment  h i g h l y  mot i vated towards the  s ubj ect-matter . B ut  s ub-

j ects whose  fami l i a r i ty report was  l ow concl uded the  expe r i ment wi th  

l i tt l e des i re to  further the i r  experi ence i n  the s tudy of s tati s ti cs . 

They had had enough ! 
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A characteri st i ca l l y  negati ve rel a t i on s h i p between h i gh object i ve 

content fami l i a r i ty - h i gh cr i teri on ach i evement and l ow content 

fami l i ar i ty - l ow cri ter i on ach i evement i s  depi c ted i n  Fi gure 1 2 . 

A d i s o rdi na l  type i n te ract i on was i n  evi dence for three of the trea tments ; 

s tudent  generated , h i g h  and modera tely  s tructured teacher d i rected 
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programmes . That  i s ,  th ree of the trea tments were found  to i ntersect 

i n  s u c h  a way as  to provi de  for s uperi or achi evement for i n d i v i dual s a t  one  

end of  the content fami l i ar i ty cont i n u um wh i l e  be i ng i nfer ior  for others 

a t  the oppos i te end .  For s u bjects wi th h i gh l eve l s of obj ect i ve conten t  

fami l i ar i ty t h e  moderate l y  s tructured programme P V B  fac i l i tated the best  

cr i ter i on ach i evement perfo rmance . B ut  for s tudents wi th l i ttl e or no pri o r  

fami l i ari ty w i th stati st i cs ,  th e s tudent generated PVD s eq uence appeared to 

be  the bes t i n struct iona l  method . The rel at i ons h i p  of the l east  s tructured 

treatment , PVC was ordi na l  to the other programmed vers i ons and was the l ea s t  

fac i l i tati ve  o f  a l l , regard l e s s  of a n  i nd i v i dua l ' s  pri o r  fami l i a r i ty .  

There were s i gn i fi cant  tri p l e i nteract i ons ( F i gure 1 3 )  on the  

cr i ter i on a c h i evement tes t for s ubjects  both  h i gh and l ow in  ach i evemen t v i a  

i ndependence and  i n  subj ect i ve content fami l i ar i ty ( SRS ) .  Both extrem i t i es 

of  the i n dependence cont i nuum produced a trea tment  x s u bj ecti ve con tent 

fam i l i a r i ty i n teract ion . The attri bute i n teract i on on the l ea s t  s tructured 

treatment ( PV C )  on Tes t  C remai ned re l a t i ve ly  s tab l e for s ubj ects a t  e i ther  

extremi ti es  o f  the  i ndependence con t i nuum . Howeve r ,  a character i st i c 

d i sord i na l  i n teract ion  d i d  occur for s u bj ects l ow i n  i n dependence .  S ub jects  

i n  the  s tudent  generated s eq uence PVD  d i sord i na l l y  i n teracted w i th each  

teacher sequenced trea tment , produc i n g  t he g reatest range  of i n terest  w i th  

t he  moderatel y  s tructured PVB . Those  s tudents who  were l ow i n  thei r 

s u bj ecti ve e st i mate of content  fami l i a r i ty and a s s i gned to PVD  produced 

the h i ghest  l evel s of  cr i ter i on ach i e vement . When the dependent vari a b l e 

exami ned wa s s eq uence appropr i a tenes s  ( F i gure 1 4 )  the ma i n  effect o f  the  

i ndependence or i enta t i on was  the  i ncrement i n  the  reported treatment  

s at i sfact i on  ove r s ubjects  l ower i n  tha t  attri bute . Th i s  effect  produced 

a n  ord i na l  i n te rac tion  between treatments for those h i gh i n  i ndependence .  

However ,  there was a change i n  the ranked order of reported s eq uence 

a ppropri a tenes s between the s tudent generated s equence , PVD  and the h i g h es t 

s tructured trea tment PVA . As one m i ght  expect , s u bj ects who were h i g h  i n  



i n dependence and  a s s i gned to the s tuden t seq uence treatment reported the 

g reates t treatment sat i s fact ion . However,  s tudents wi th the l owes t l eve l s 
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o f  i ndependence i n  the s ame  treatment reported l es s  s a ti sfact i on  than d i d  

s tudents i n  the h i ghes t s tructured teacher- sequenced treatment . The i n teract i ng 

effect of  s ubj ecti ve content fami l i ar i ty wi th i ndependence ach i evement  was 

ma i n ly  ord i na l  for a l l trea tments , except for a smal l d i sord i n a l  reg i on of  

i n terest  for s u bjects who had  a conb i nati on of  h i gh  subject i ve content 

fami l i ar i ty and  l ow i ndependence and who had been as s i gned to the s t udent  

generated o r  moderate l y  s tructured p rog rammes . Otherw i se a l l s ubj ects who  

repo rted h i gh  pr ior  fami l i ar i ty wi th  s tati s t i cs a l so reported grea ter s at­

i s facti on wi th the type of i n s truct i on they had b een a s s i gned to , a nd those 

who had i nd i c a ted l i ttl e or no pri o r  fami l i a ri ty s i mi l a r ly  reported l es s  

trea tmen t s at i s fact i on . 

L ea rni ng Theo ry Resu l ts 

Tabl es 20 and 21 des cri be  the effec ts of ach i evement v i a conformance 

a nd the s ubj ec ti ve and obj ect i ve content fami l i a r i ty mea s u res  on each o f  the 

t hree dependent vari a b l es . 

of  the dependent  va ri ab l e s . 

Confo rmance was a s i g n i f i cant ma i n  effec t on a l l 

The treatment effects were s i gn i f i cant  on  a l l bu t 

task-re l a ted  ac hi evement  mo ti vat i on . The obj ect i ve Tes t  A measure was a 

s i gn i f i cant  ma i n  effect  o n  cri ter ion  ach i evement  and seq uence appropr i atenes s ,  

b ut  not on ta s k-rel ated ach i evement mot i va t i on . Fi na l l y ,  the  s u bj ect i ve  s el f 

rat i n g  sca l e was on l y  a s i gni fi cant  ma i n  effect on Test  C ( Ta bl e 2 1 ) .  The  

on ly  s i gn i fi cant  attri b u te x trea tment  i n teract i on wa s Tes t  A on  the cr i teri on 

ach i evement tes t .  I n  fact ,  th i s  was the on l y  i n stance of  a content 

fami l i a ri ty a ttr ibute i n teract i ng w i t h  treatments  on the  l earn i ng  theory 

tas k .  These resul ts s uggested that n e i ther conformanc e ,  no r subjec t i ve  meas u res 

of  content fami l i ar i ty were part i cu l a rly  usefu l  pred i ctors in  an  extr i n s i ca l l y  

s tructured ta s k  such  a s  l earn i ng theory .  

An a l most i dent i ca l  ma i n  effect pattern resu l ted when the 

i ndependence achi evemen t  mea s u re wa s i ntro duced to the regres s i on 

a na l ys i s  ( Ta b l es 22  and  2 3 ) . Howe ve r ,  u n l i ke conformance , i ndependence 
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TABLE 14 

SUMMARY OF MULTIPLE LINEAR REGRESSION OF AO-IIEVEMENT VIA CONFORMANCE , 

SELF RATING SCALE AND STATISTICS PERFORMANCE DATA 

Test c Sa QEA Tarn 

E ffect df Prop . of Prop . of Prop . of 
variance F varlance F variance 

Achievement via 
1 . 03 11 . 36 l':l': . 0 5 1 5. gglH: • 0 6  Conformance (A) 

Self Rating 
1 . 18 62 . 8llh'; . 12 4 0 .  6 5l'n'; . 02 Scale ( B )  

Treatments ( C )  3 . 14 1 6 . 3llh': . 18 13 . 55l':l': . 02 

A x B  1 . 02 s . 29l':l': . 00 a . 0 2 

A x C  3 . 02 2 . 51 . 01 1 .  30 . 02 

B X C  3 . 01 a . 00 a . 0 3 

A x B x C  3 . 01 a . 01 1 . 16 . 01 

Note : 
--

a .  F values less than 1 not shown . 
#': p< . 05 
i'; i': p< . Ol 
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F 

1 5  . 1 9 l': l': 

5 .  7 2l': l': 

1 . 5 3 

5 .  5 2l': l': 

1 .  7 2  

2 .  67 l': 

a 
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TABLE 1 5  

SUMMARY O F  MULTIPLE LI NEAR  REGRESSION O F  Aa-IIEVEMENT V IA  CONFORMANCE , 

TEST A AND STATISTICS PERFORMANCE DATA 

Test C Sa QEA 

Effect df Prop . of Prop . of Prop . 

Tarn 

of 
var1ance F variance F variance 

Achievement via 1 . 0 3 Conformance (A) 

Test A ( B )  1 . 16 

Treatments ( C )  3 . 18 

A x B 1 . 01 

A x C 3 . 0 3  

B X C 3 . 03 

A x B x  c 3 . 00 

Note : 

a .  F values less than 1 not shown 
�·· p< . 0 5  
�··�·· p< • 0 1  

1 2  . 11�'d: . 0 5  15 . s o�H· . 06 

s s .  o7 �H• . 06 20 . 9 0�':<': . 01 

2 2 .  2 3�·-�·· . 22 2 3 . 81�':;': . 02 

1 . 86 . 00 a . 01 

3 . 3P'• . 01 1 . 4 3 . 02 

4 .  2 2-l·�·· . 01 a . 02 

a . 02 1 .  8 9  . 02 
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F 

14 . 7o�·· :·, 

2 . 68 

1 . 63 

1 .  7 3 

1 .  70 

1 . 39 

1 . 85 



TABLE 1 6  

SUMMARY OF MULTIPLE LINEAR REGRESSION OF ACHIEVEMENT VIA INDEPENDENCE , 

SELF RATING SCALE AND STATISTICS PERFORMANCE DATA 

Test C Sa QEA Tam 

Effect df Prop . of Prop . of Prop .  of 
variance F variance F variance 

Achievement via 1 . 02 6 .  59<';;'; . 02 6 .  67 •'d; . 0 2 Independence (A) 

Self Rating l . 2 2 59 . 47 <'><':  . 17 5 3 . 9 9M• . 0 3 
Scale ( B )  

Treatments ( C )  3 . 08 8 . 7 9•'><'; . 0 8 8 .  91 �·: �': . 04 

A x B l . 00 a . 00 a . 00 

A X C  3 . 02 2 . 10 . 00 a . 04 

B X c 3 . 01 a . 00 a . 02 

A X B X c 3 . 04 4 .  7 0 •'; ;'; . 08 8 .  46 �·:�': . 01 

Note : 
--

a .  F values less than 1 not shown 
�·: p< . 0 5 
�·:�': p< . Ol 

90 

F 

4 .  7 0•'• 

7 . 12 •'; ;'; 

a 

a 

3 .  0 7 <'• 

1 . 34 

a 
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TABLE 17 

SUMMARY OF MULTIPLE LINEAR REGRESSION OF AGIIEVEMENT VIA INDEPENDENCE , 

TEST A AND STATISTICS PERFORMANCE DATA 

Test C 

Effect df Prop . of 
variance 

Achievement via 1 
Independence (A) . 01 

Test A (B)  1 . 17 

Treatments ( C) 3 . 19 

A x B 1 . 01 

A X c 3 . 0 3 

B X C  3 . 04 

A X B X c 3 . 00 

Note : 

a .  F values less than 1 not shown 
p< . 0 5 

�·· �·· p< . 01 

Sa QEA 

Prop . of 
F variance F 

2 . 9 7 . 01 1 .  8 1  

6 3 .  7 1  �··�·· . 0 8 24 . 8 o�h'• 

2 3 . 2 6 �··�·· . 2 3 2 4 . 2 2 �';;'; 

1 . 85 . 00  1 .  2 2  

4 .  o s �· . .  ·• . 00 a 

4 . 2 7 �':"t': . 01 a 

a . 00 1 . 2 2 

Tarn 

Prop . of 
variance 

. 0 2  

. 02 

. 0 2  

. 00 

. 0 5  

. 01 

. 01 

9 1  

- -

F 

4 .  48 �·· 

3 . 5 7 

1 .  6 5  

a 

3 .  7 5�·· 

a 

a 



TABLE 1 8  

MEANS AND STANDARD DEVIATIONS FOR HIGH AND LOW ACHIEVEMENT VIA CONFORMANCE , ACHIEVD1ENT VIA INDEPENDENCE , SELF RATING SCALE 

AND TEST A ON STATISTICS PERFORHANCE DATA 

Test C Sa QEA 

Variable Treatment N High Low High Low 
H L x S . D .  x S . D .  x S . D .  x S . D .  

Achievement via 
conformance PVA 2 6  16 21 . 1  3 . 4  19 . 0  6 . 1  3 7 . 5  4 . 7  3 2 . 6  4 . 6  

PVB 2 5  17 2 0 . 2  4 . 9  1 8 . 7  5 . 0  3 3 . 4  4 . 6  3 2 . 5  4 . 7  

PVC 19 22 1 8 . 4  6 . 0  13 . 2  7 . 1  3 1 . 5  7 . 4  2 7 . 6  4 . 8  

PVD 14 1 2  2 2 . 3  2 . 4  20 . 3  3 . 8  3 5 . 8  2 . 3  3 5 . 7  6 . 0  

Achievement via 
independence PVA 16 20 2 0 . 5  4 . 7 2 1 . 0  3 . 5  3 5 . 3  6 . 5  3 5 . 5  5 . 3  

PVB 1 3  1 0  2 0 . 2  4 . 8  2 0 . 3 5 . 1 3 3 . 5  5 . 2  3 3 . 1  6 . 4  

PVC 12 18 19 . 1  5 . 2  1 2 . 9  7 . 4  3 0 . 9  6 . 6  2 7 . 7  6 . 3  

PVD 8 1 2  2 2 . 8  2 . 5  2 0 . 5  2 . 7  3 5 . 9  5 . 8  3 5 . 6  3 . 6  

Self Rating Scale PVA 2 5  18 2 2 . 8  1 . 5 18 . 2  5 . 7  3 8 . 6  3 . 6  3 3 . 2  7 . 0  

PVB 19 1 7  2 1 . 4  3 . 8  1 6 . 7  5 . 0  3 5 . 9  4 . 3  3 1 . 4  4 . 0  

PVC 17 18 19 . 2  5 . 4  1 1 . 6  7 . 0  3 0 . 7  6 . 3  2 5 . 4  6 . 3  

PVD 11 12 21 . 3  2 . 9  1 8 . 9  3 . 7  37 . 7  4 . 6  34 . 3  3 . 6  

Test A PVA 2 5  2 7  2 2 . 6  1 . 8 1 8 . 6  5 . 2  3 7 . 7  4 . 3  3 3 . 9  6 . 6  

PVB 1 6  2 1  2 1 . 7  3 . 8  17 . 4  5 . 0  3 6 . 6  3 . 8  3 2 . 0  4 . 2  

PVC 2 6  1 7  19 . 0  5 . 4  10 . 6  6 . 4  3 1 . 4  6 . 0 2 6 . 5  6 . 0  

PVD 1 3  20 21 . 9  2 . 6  19 . 7  4 . 3  3 6 . 1  6 . 1  3 4 . 7  3 . 7  

Tarn 

High 
x S . D .  

5 1 . 0  4 . 9  

4 9 . 8  f) . 2  

50 . 3  8 . 9  

51 . 6  4 . 5  

50 . 0  4 . 4  

4 6 . 3  10 . 1  
5 3 . 9  6 . 7  
5 3 . 1  5 . 6  

5 0 . 1  4 . 4  
50 . 3  5 . 4  

5 1 . 8  8 . 1  
4 8 . 3  8 . 2  

50 . 1  5 . 1  
4 9 . 3  6 . 6  

4 7 . 8  8 . 1  
4 9 . 4  7 . 8  

Low 
X 

4 6 . 0  

4 5 . 1  

4 5 . 0  
4 5 . 7  

4 8 . 6  

4 8 . 0  

4 3 . 1  
4 6 . 8  

48 . 6  

4 5 . 9  
44 . 6  

50 . 5  

4 8 . 7  

4 6 . 5  

4 3 . 8  

5 0 . 5  

S . D .  

5 . 9  

10 . 2  

6 . 7  

9 . 3  

7 . 4  

3 . 4 

6 . 0  
6 . 7  

8 . 2  

6 . 5  

6 . 1 

6 . 7  

7 . 0  

6 . 9  

5 . 7  

6 . 5  

1.0 N 



TABLE 19 

-·- ---

MEANS AND STAND\RD DEVIATIONS FOR SUBJICTS HIGH AND LOW IN ACHIEVEMENT VIA INDEPENDENCE AND SELF RATING 

SCALE ON STATISTICS TASK, TEST C AND Sa QEA 

Test C Sa QEA 

Variable Treatment N Hjc;h SRS lDw SRS High SRS Low SRS 
H L X S . D .  x S . D .  x S . D .  x S . D .  

PVA 6 5 24 . 0  1 . 3  1 8 . 6  5 . 5  38 . 3  4 . 8  32 . 6  8 . 1  
High PVB 6 2 21 . 0  5 . 0  1 8 . 5 7 . 8  36 . 0  5 . 0  31 . 5  2 . 1  
Ai PVC 6 2 2 1 . 2  5 . 0  1 3 . 5  6 . 4  34 . 2  6 . 0  2 6 . 5  7 . 7  

PVD 2 4 2 3 . 0  6 . 4  20 . 7  3 . 5  4 5 . 0  5 . 2  36 . 7  3 . 4  

PVA 6 9 22 . 3  1 . 6  20 . 1  4 . 5  39 . 7  2 . 7  33 . 8  6 . 4  
Low PVB 3 3 22 . 3  3 . 8  15 . 7  7 . 5  38 . 0  6 . 6  27 . 3  4 . 6  
Ai PVC 3 10 20 . 7  0 . 6  10 . 8  8 . 1 32 . 3  5 . 1  25 . 9  7 . 2  

PVD 6 2 19 . 5  7. . 7  20 . 5  2 . 1  36 . 5  4 . 3  32 . 5  3 . 5  
--------·-

1.0 
w 
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Figure 9 :  Mean scores attained on test C statistics task for subj ects 
high and low on achievement via conformance and achievement 
via independence 
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Figure J O :  Mean scores attained on task-related achievement 
motivation statistics task for high and low subj ects on 
achievement via independence 
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Figure 11: Mean scores attained on task-related achievement 
motivation statistics task for high and law 
subj ects on self rating scale 
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Figure 12 : Mean scores attained on test C statistics task 
for high and low subj ects on test A 
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Figure 13 : Mean scores attained on test C for subj ects high and low in 
achievement via independence and self rating scale on the 
statistics task 
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high and low in achievement via independence and self rating 
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s i gn i fi ca nt ly  i n teracted wi th p rogrammed treatments on the cr i ter i on  

test meas ure . Aga i n , un l i ke the regres s i on a n a lys i s  w i th conformance 

there was  no i n di cati o n  that e i ther of the  content fam i l i ari ty a ttr i butes 

wou l d  i n teract  wi th treatment vari ab l es . Perhaps  the mos t i n teres t i n g  

res u l ts to emerge from Tab l e  23 were the s i gn i fi cant tri pl e attri bute x 

a ttri bute x t reatment  i n teracti on s  for each of  the dependent mea s ures . 

For two of  them ,  Tes t C and seq uence appropri a teness , the  i n teract i on  

wa s  h i g h l y  s i gn i fi can t .  ( F=26 . 30 ,  p< . Ol , res pect i ve l y . ) 

l OO 

The means  and  s tandard dev i at i ons for the l ea rn i n g theory data 

a re pres ented i n  the s ame manner a s  for the s tat i st i cs tas k .  Tab l e 2 4  

presents the i ndependent measures d i c hotomi zed i n to h i g h a nd  l ow va l ues  

acros s  a l l treatmen ts and  for each  dependen t vari abl e . Tabl e 2 5  des c r i bes  

the  data i n vol ved i n  the  tri pl e i n teract i on  of  i ndependence , Tes t  A and 

i ns tructi ona l  treatments . Aga i n , wherever s i g n i fi cant i n teract i on s  

occurred , the data were graphed and  presented i n  f i g ures . 

F i g u re 1 5  p res ents the o rd i na l  i n dependence x treatment  

i n teract i on for  s ubjects • performance on the  cri ter i on  ach i evement tes t .  

Subjects who were ass i gned  to the s tuden t s eq uenced treatment  PVD 

demons trated an ordi na l l y  s uper i o r  performance  i n  re l at i on to a l l 

other  programmed groups . For the teacher d i rected trea tments there 

a p pea red to be  a d i rect re l ati ons h i p  between the  amount  of programme 

s tructure and the ab i l i ty to fac i l i ta te cri ter i on achi evement . The 

g reater the s tructure the better the cr i ter i on performance .  I n dependence 

mod i fi ed th i s  treatment  effect to the exten t that hi g h  i n dependence 

res u l ted i n  s uperi or  performance . 

W hen the obj ec ti ve conten t fami l i ar i ty attr i bute wa s exam i ned 

i n  rel at i on to the s ame dependent mea s ure a d i s ord i na l  i n teract i on ( F i g ure 

1 6 ) res u l ted between PVA and  PVB , and  w i thi n a much smal l er range of  



i nterest  between PVA and PVD .  Subj ects who performed poor ly  o n  Tes t A 

found the h i gh- s tructured , teacher d i rected PVA the mo st  fac i l i tat i ve  

i ns truct i ona l method . However , for s ubjects whose  p r i or fami l i a ri ty w i th 

the l earn i ng theory s u bj ect-ma tter was h i gh the student  s eq u enced o r  

moderatel y  s tructured programmes were t h e  mos t  a ppropr i ate methods  for 

ach i ev i ng the cr i teri on objecti ves . 

Fi g ure s  1 7  to 1 9  graph i ca l l y  descr i be the 3 three-way i nter­

act i ons  between i ndependence ach i evement ,  Tes t  A and i ns truct i ona l  

treatments on the  dependent meas ure s . S ubj ects h i gh i n  i ndependence 

and  as s i gned to the s tudent d i rected treatment demons trated a s uper i or 

ord i na l  rel a t i o n s h i p  to a l l o ther treatments on Tes t  C .  I n  fact ,  that 

s u peri ori ty was enhanced for those s u bj ects whose knowl edge o f  l earn i ng 

theory was mi n i ma l . The p rac t i ca l  s i gn i fi cance of the d i sord i na l  

i nteracti on between the  h i gh a nd modera te ly  s tructured treatments  was 

mi n i ma l . Howeve r ,  for s ub jects whose  ach i evement i ndependence was  l ow ,  

a much more s i g n i fi cant d i sord i na l  i n te ract i on  was demon s trated between 

the s tudent generated and h i gh  s tructured treatments . Tho s e  s t udents  

1 0 1 

wi th  h i gh l evel s of pri or fami l i ar i ty perfo rmed better on the PVD  treat­

ment ,  but  wi th  l ow fami l i ar i ty they l ea rned more through the h i gh s tructured 

programmed vers i on .  Regard l es s  of  i ndependence l evel s ,  s ubjects a s s i g ned 

to P VC performed poorest of  a l l treatments . Even so , the i ndependence 

ach i evement attr i bute modi fi ed the cri ter i on  performance by about  5 po i nt s  

un i forma l l y  a l ong  the content fami l i a r i ty conti nu um .  

The i nteract i on of  i ndependence and objecti ve content fami l i ar i ty 

on  the sequence a ppropri a tene s s  vari a bl e ( F i gure 1 8 ) res u l ted i n  a 

d i sord i nal  i n teracti on for the h i gh , modera te and s tudent s equenced 

treatments at  both ends of  the i ndependence conti nuum . S tudents  wi th  

h i g h  l evel s of i ndependence a nd who know a l ot a bout l earn i ng  theory 

reported the g reatest s at i s fact i on w i th the i r  l earn i ng method when they 



had  been a s s i gned to the moderate ly  s tructured programme . I nteres t i n g l y  

enough , those s tudents wi th  h i gh i ndependence but  wi t h  l i tt l e p r i o r  k now­

l edge reported the greates t  s ati s fact i o n  from the h i gh s tructured PVA 

ra ther  than the s tudent sequenced treatment as  mi ght h ave been expected . 

I n  fac t  the h i g h  i ndependence - l ow content  fami l i ari ty s tudents ass i gned 

to PVA gave a s tronger endorsement to the a ppropri ateness of the i r 

i ns tructi onal method than a ny other treatment group regard l es s of  the i r 

pri or  fami l i ar i ty or i ndependence attr i bu tes . 

The attr i bute x treatment i nteract ion  for s ubj ects w i th  l ow 

i ndependence , res u l ted i n  a s i mi l a r treatment effect as  that reported 

1 02 

for s t udents a t  the h i g h  end of  the i ndependence con t i nuum . However , the 

range of s i gn i fi cance was muc h  l a rger for thos e s tudents who had  prev i ou s l y  

demon s trated h i g h  fami l i ar i ty wi th the top i c .  Subj ects as s i gned to the 

modera te ly  structured programme reported the g reatest treatment s at i s fac t i on , 

b ut  those a s s i g ned to the h i g hest  s tructured P VA found that p ro gramme not 

nea r ly  as sat i s factory . I n  a s i mi l a r manner to the h i gh i ndependence 

students , those wi th l ow s ubj ect-matter fami l i a r i ty gave the h i g hes t rati ngs  

for s equence appropr i a teness  to  the  P VA pro gramme . Th i s  h i gh s tructured 

a pproach to teac h i ng l earn i ng theory seems to have been regarded as  the 

mo s t  sat i sfyi ng  method for s tudents w i th l i tt l e  or no background  knowl edge . 

I n  the s ame way a s  i t  i nfl uenced cri ter ion  ach i evement , l ow 

i ndependence tended to depres s the overa l l rat i ngs  g i ven by s tudents 

to the  appropri ateness of  the i r  treatments . Howeve r ,  the one excep t i o n  

t o  t h i s observat i o n  was the l east  s tructured treatment  PVC . T h e  l eve l s 

o f  i ndependence whi ch c haracteri zed s tudents a s s i gned to th i s t reatment  

appeared to  h ave  l i tt l e i nfl u ence on  the way i n  wh i ch they regarded the  

a ppropri atenes s of  thei r i ns tructi onal  method . 

The f i na l pa i r  of  p rofi l es ( Fi g ure 1 9 )  dep i ct d i sord i na l  
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i nteract i on s  for a l l exper i menta l  treatments and  for s u bj ects at  e i ther  

end of  the i ndependence conti nuum . The reg i on of  s i gn i fi cance wa s 

g reatest fo r those s ubjects  wi th l ow i ndependence ach i evement  or ienta t i ons . 

The  pr i nc i p a l  effects of  the i ndependence a nd fami l i a r i ty attri butes  

a ppeared to  be  two- fol d .  Post experi mental tas k -rel ated ach i evement 

mot i vat i o n  was depres s ed i n  a l l treatments when s ubjects came to the 

l earn i ng s i tua t i on w i th l ow l eve l s  of  i ndependence . When thei r pri o r  

fami l i ar i ty wi th  the s u bj ect-ma tter wa s al so  l i m i ted , a l l treatments , 

except for the  modera tel y  structured P VB , dramati ca l l y  enhanced thei r 

moti vat ion  towa rd s the top i c .  

Students who were as s i gned to the moderate ly  s tructu red 

programme and who a l ready knew a l ot a bout the s ubjec t ,  reported the 

h i ghes t l eve l s  of ta s k - rel ated ach i evemen t mot i vat i o n , regard l ess  of 

t he i r l evel s of  i ndependence . But those  s tudents a s s i g ned to the s ame 

treatment , know i ng l i tt l e about the s u bject befo rehand , concl uded the 

experi ment wi th the l ea s t  amount  of  moti vat i o n . Conversel y , t he s tudents 

who were a s s i gned to th e se l f- seq uenc i ng  treatment , and who had  commenced 

t he exper iment  w i th l i tt l e or no knowl edge abo u t  l earn i ng theo ry ,  reported 

the h i ghes t l evel s of  tas k - rel a ted a c h i evement mot i vat ion  when they had 

fi n i shed work i ng through the p rogramme . 

I t  i s  i nteres t i ng  to note the ord i na l  re l a t i o ns h i p between the 

l ea s t  and mos t  structured programmes . Regardl es s of the l evel  of i ndependence , 

P VC was s uper i o r  to PVA i n  fac i l i tati n g  mot i va t i o n  to the tas k .  When 

i ndependence wa s h i gh , pr i o r  fam i l i a r i ty had l i tt l e effect i n  mod i fy i n g  

tas k- rel ated mo ti vat i on i n  the h i g h ly  struc tured method . B u t  when 

i ndependence was l ow ,  the effect of content fami l i ar i ty ( a s  wi th a l l 

o ther  treatments ) was much more s i gn i f i cant . 



TABLE 2 0  

SUMMARY O F  MULTIPLE LINEAR REGRESSION OF ACHIEVEMENT VIA CONFORMANCE , SELF 

RATING SCALE AND LEARNING THEORY PERFORMANCE DATA 

Test C 

Effect df Prop . of 
variance 

Achievement via 1 . 04 
Conformance (A) 

S elf Rating 1 . 0 3  
Scale ( B )  

TreaiJnents ( C ) 3 . 2 6 

A X B 1 . 01 

A x e  3 . 0 0  

B X c 3 . 01 

A x B x C  3 . 01 

Note : 
--

a .  F values less than 1 not shown 
1: p< . 0 5  
M :  p< . 01 

Sa QEB 

PrDp . of 
F variance F 

17 . 89�':1: . 02 8 .  2 6�'d: 

10  . 16�':1; . 00 1 . 60 

34 . 72 �·-�·- . 2 0 2 2 . 31 �·- �·· 

2 . 12 . 00 a 

a . 00 a 

1 . 01 . 01 1 . 10 

a . 0 1 a 

Tarn 

Prop . of 
variance 

. 0 8 

. 00 

. 01 

. 01 

. 01 

. 00 

. 01 

1 04 

F 

24 . 8 9 �h': 

a 

a 

2 .  741• 

1 . 19 

a 

1 . 43 
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TABLE 2 1  

SUMMARY OF MULTIPLE LINEAR REGRESSION OF ACHIEVEMENT VIA CONFORPANCE , 

TEST A AND LEARNING THEORY PERFORMANCE DATA 

Test C ·  Sa QEB 

Effect df Prop .  of Prup . of PrDp .  

Tarn 

of 
varlance F variance F variance 

Achievement via 
1 . 04 Conformance (A) 

Test A ( B ) 1 . 0 6 

TreaiJnents ( C )  3 . 2 7 

A x  B 1 . 00 

A x  c 3 • 00 

B X c 3 . 0 3 

A x  B X c 3 . 0 0 

Note : 

a .  F values less than 1 not shown 
�·� p< . 0 5  
�·:1: p< . 0 1  

1 9 . 3 5 �'d; . 0 2 8 .  7 2 �':1; • 0 8  

2 3 . 9 3 �':1;  . 0 3 10 . 9 8 �':1:  . 00 

39 . 1 8 �·� �·� . 2 0 24 . 4  6 �·��·� . 0 1 

a . 0 0 a . 0 0 

a . 0 0 a . 01 

3 .  7 01: . 0 2 2 . 2 3  . 0 0 

a . 0 0 a . 02 

1 05 

F 

2 4 . 8 9 �·� �·· 

a 

a 

a 

1 . 14 

a 

2 . 2 7  
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TABLE 2 2  

SUMMARY OF MULTIPLE LINEAR REGRESSION O F  Ao-IIEVEMENT VIA INDEPENDENCE , 

SELF RATING SCALE AND LEARNING TI-IEORY PERFORMANCE DATA 

Test C 

Effect df PrDp .  of 
variance 

Achievement via 
1 . 0 6  Independence (A) 

Self Rating 
Scale (B)  1 . 0 2  

Treatments ( C )  3 . 26 

A x B 1 . 00 

A X c 3 . 0 3  

B X c 3 . 0 0  

A X B X c 3 . 01 

Note : 
--

a .  F values less than 1 not shown 
;': p< . 05  
;': ;': p< . 01  

Sa  QEB 

Prop . of 
F variance F 

2 5 .  9 8 •': ;': . 04 1 2 . 7 5 •':;': 

9 . 9 9 �:;': . 0 0 1 . 42 

3 6 .  8 8•':;': . 2 0 2 2 .  89 •':;': 

a . 00 a 

3 .  99  ;':;': . 00 a 

a . 01 a 

1 . 7 2  . 01 a 

Tarn 

PrDp .  of 
variance 

. 07 

. 00 

. 01 

. 00 

. 02 

. 01 

. 00 

1 06 . 

F 

2 2 . 3 2•': ;': 

a 

a 

a 

1 . 82 

a 

a 
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TABLE 23 

SUMMARY OF MULTIPLE REGRESSION OF AGUEVEMENT VIA INDEPENDENCE , TEST A 

AND LEARNING THEORY PERFORMANCE DATA 

I 
Test C Sa QEB Tarn 

E ffect df Prop . of Prop .  of Prop . of 
variance F variance F variance F 

Achievement v1a 
1 . 06 2 5 .  53�H: . 0 3 12  . 15 �'d: . 07 2 2 . s s�·:�·: 

Independence (A) 

Test A ( B )  1 . 04 1 8 . 2 6 �'d: . 02 s . oo �·: �·: . 00 a 

Trea"bnents ( C )  3 . 11 16 . 40 �'::': . 04 5 .  2 9 �h': • 0 1  a 

A x B  1 . 00 a . 00 a . 00 a 

A x e  3 . 02 3 .  64�': . 01 a • 0 2  1 . 66 

B X c 3 . 01 2 . 0 5 . 01 1 .  28  . 01 a 

I 
A X B X c 3 . 1 8 26 . 30 �':l': . 17 2 0 . 94·!:1': . 0 2 2 .  6 7 �': 

Note : --

a .  F values less than l not shown 
-.': p< . 0 5 
-.': ";;': p< . Ol 



Achievement via 
conformance 

Achievement via 
independence 

TABLE 2 4  

I'1EANS AND STANDARD DEVIATIONS FOR HIG-1 AND IJJW ACHIEVEMENT VIA CONFORMANCE, ACHIEVD1ENT VIA INDEPENDENCE , 

SELF FATING SCALE AND TEST A ON LEARNING THEORY PERFORMANCE DATA 

Test C Sa QEA 

Treatment N High lDw High lDw High 
H L X S . D .  x S . D .  x S . D .  x S . D .  x S . D .  

PVA 24 19 2 3 . 4  4 . 3  2 0 . 4  4 . 0  34 . 4  5 . 2  33 . 1  5 . 4  49 . 7  7 . 3  
PVB 2 2  2 3  2 2 . 9  5 . 1  1 9 . 8  6 . 0  3 3 . 5  4 . 2  3 3 . 5  3 . 2  4 8 . 9  6 . 5  
PVC 3 1  2 8  1 6 . 3  6 . 3  1 3 . 8  6 . 0  2 8 . 7  4 . 9  27 . 0  2 . 9  50 . 1  6 . 0  
PVD 2 6  1 8  2 3 . 3  5 . 0  2 1 . 8  4 . 6  34 . 0  4 . 7  3 2 . 5  3 . 2  49 . 1  7 . 0  

PVA 20 18 2 3 . 8  3 . 4  2 0 . 7  3 . 8  34 . 5  5 . 4 3 1 . 9  5 . 3  5 2 . 1  6 . 0  
PVB 21 16 2 3 . 2  4 . 5  19 . 3  6 . 7  3 5 . 6  2 . 3  3 2 . 1  4 . 1  50 . 9  6 . 8  
PVC 24 2 2  1 8 . 7  6 . 7  1 2 . 0  4 . 9  2 9 . 8  5 . 8  2 7 . 6  4 . 9 51 . 3  8 . 2  
PVD 2 5  1 6  2 5 . 3  2 . 9  2 1 . 4  4 . 8  3 5 . 8  5 . 7  3 3 . 4  4 . 4  5 1 . 3  7 . 2  

Self Rating Scale PVA 19 19 2 3 . 2  4 . 5  2 0 . 6  4 . 6  34 . 6  5 . 5  33 . 1  4 . 4  4 8 . 4  7 . 4  
PVB 2 2  14 2 3 . 0  5 . 8  2 2 . 5  3 . 1  3 3 . 5  3 . 4  34 . 0  3 . 8  4 8 . 5  7 . 0 
PVC 2 6  1 9  1 5 . 6  6 . 0  1 3 . 2  6 . 0  2 6 . 9  4 . 2  27 . 3  4 . 1  45 . 5  5 . 8  
PVD 2 3  20  24 . 9  3 . 1  2 2 . 0  5 . 9  3 5 . 7  5 . 8  33 . 2  6 . 3  4 8 . 8  6 . 5  

Test A PVA 2 2  2 6  2 1 . 6  5 . 1  2 1 . 7  4 . 0  33 . 6  4 . 9  34 . 1  5 . 9  46 . 5  8 . 4  
PVB 2 3  2 2  2 4 . 0  5 . 2  20 . 4  5 . 2  34 . 9  2 . 9  32 . 1  4 . 5  5 0 . 3  6 . 6  
PVC 28  2 9 1 9 . 4  4 . 5  1 2 . 2  5 . 8  2 9 . 6  4 . 1  27 . 6  3 . 5  40 . 1  7 . 0  
PVD 2 4  2 0  24 . 4  3 . 3  2 1 . 4 5 . 5  3 5 . 3  5 . 3  3 2 . 5  5 . 6  49 . 0  5 . 9  

Tam 

x 

43 . 3  
4 5 . 0  
44 . 6  
46 . 8  

44 . 1  
4 2 . 6  
44 . 9  
46 . 7  

4 6 . 2  
4 8 . 9  
4 8 . 4  
4 8 . 7  

47 . 3  
46 . 4  
4 8 . 3  
50 . 5  

lDw 
S . D .  

7 . 9  
6 . 1 
6 . 8  
5 . 8  

6 . 9  
6 . 5  
6 . 0  
4 . 2  

9 . 5  
6 . 1  
5 . 9 
6 . 6  

7 . 0  
7 . 2  
5 . 0  
4 . 7  

__, 

0 CX> 



Variable Treatment 

PVA 
High Ai PVB 

PVC 
PVD 

PVA 
Low Ai PVB 

PVC 
PVD 

TABLE 25 

MEANS AND STANDARD DEVIATIONS FOR SUBJECTS HIGH AND LOW IN Aa-IIEVEMENT VIA INDEPENDENCE 

N 

ti L 

6 3 
ll 2 
ll 3 
1 2  3 

3 8 
3 8 
6 9 
3 5 

AND TEST A ON LEARNING 1HEORY PERFORMANCE DATA 

Test C 

High Test A Low Test A 

x S . D .  x S . D .  

24 . 5  2 . 2  23 . 7  1 . 5 
24 . 2  4 . 6  24 . 5  3 . 5  
2 0 . 3 4 . 4  15 . 3  10 . 7  
2 5 . 2  2 . 9  26 . 3  3 . 8  

19 . 7  4 . 6  2 0 . 6  3 . 9  
1 8 . 3  10 . 7  18 . 0  6 . 3  
1 5 . 8  5 . 4  9 . 6  3 . 4  
2 3 . 0  1 . 0  18 . 4  5 . 6  

----·--- ------ ----- -�----·--

Sa QEB 

High Test A 

x 
3 5 . 0  
35 . 8  
3 0 . 1  
3 5 . 3  

3 0 . 3  
3 6 . 0 
29 . 3  
3 3 . 0  

S . D .  

4 . 2 
2 . 0  
5 . 9 
5 . 7  

1 . 5 
3 . 6  
1 . 2  
4 . 3  

- ---

Low Test A 

x S . D . 

3 8 . 3 7 . 6  
3 6 . 0  2 . 8 
2 7 . 7  6 . 4  
3 7 . 3  9 . 1 

3 2 . 6  6 . 7  
30 . 6  3 . 6  
2 7 . 8  4 . 6  
31 . 4  3 . 2  

High Test A 

x S . D .  

49 . 3  7 . 9  
5 2 . 1  7 . 8  
51 . 5  6 . 9  
51 . 3  6 . 5  

40 . 3  11 . 7  
47 . 7  3 . 1  
41 . 3  5 . 8  
4 3 . 3  3 . 5  

Tarn 

Low Test A 

x S . D .  

49 . 3  2 . 9  
4 8 . 0  2 . 8  
50 . 7  5 . 0  
56 . 0  1 . 0  

44 . 4  5 . 3  
41 . 1  7 . 3 
4 6 . 6  6 . 2  
49 . 2  3 . 1 

0 1.0 
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Summary 

The effects o f  ta s k  character i s t i cs mod i fi ed the i n teract i on 

o f  l ea rner attr i butes and  p rogrammed i n s truc t i ona l  treatments o n  the 

dependent meas u res . However , not a l l  o f  the effects were o f  t he  

magn i tude or  d i rec t i on expected . I n  the l ea rn i ng theo ry ta s k , the 

i ndependence ach i evement or i enta t i on res u l ted in  a s i gn i fi cant  treat-

ment i n teract i on o n ly  on c ri teri on tes t c . Conformance wa s not  s i gn i fi cant 

at  a l l  on the extri n s i c tas k .  I n  contra s t  i n  the stat i s t i cs tas k ,  both 

con formance and i ndependence p rovi ded s i gn i fi cant treatment i n teract i ons  

on  the cri teri on ach i evement  measure .  

1 1 5  

I ndependence a l so res u l ted i n  a s i gn i fi cant  trea tment i n teract i on  

o n  the tas k- re l a ted achi evement moti vat i o n  vari ab l e .  The general  fi nd i ng 

to emerge from both ta s k s  was that h i gh a c h i evement ori entat i ons  res u l ted 

i n  s uperi or cr i ter ion  performance , wi th the except i on that those  wi th  l ow 

i ndependence and  a ss i gned to the h i g h o r  moderately structu red programmes 

perfo rmed better than thei r co l l eag ues i n  the s ame treatments , but  who 

had h i g her l eve l s  of  th i s ach i evemen t a ttri bute . Wi t h  one except i on 

( s ubjects work i n g  from the student- seq uenced l earn i ng theory programme 

and who had l ow i n dependence , performed marg i na l l y  worse than s tudents 

wi th the s ame a ttri butes i n  the h i g h  s tructured teacher sequenced 

programme ) , s u bj ects  ass i gned to the s t udent sequenced l earn i ng t heory 

pro gramme perfo rmed bes t o n  the cri teri on ach i evement tes t ,  regard l ess  

of  t hei r l evel  o f  p ri or fami l i ari ty .  W i th  the  teacher seq uenced treat­

ments a defi n i te rel at i ons h i p was a pp a rent ;  the more the programme was 

s t ructured the better the cri ter ion  tes t performa nce . 

Hypo thes i s  1 cou l d  be accepted on ly  i n  pa rt . Treatment 

effects had mod i fi ed ach i evement or i entati ons to the extent that on ly  

confo rmance i n teracted wi th p rogrammed treatments on  the  s ta t i s t i c s  ta s k .  

S i mi l a rl y ,  i ndependence , a l though i nterac t i ng wi th both s tat i s t i cs and 



l ea rn i ng theory treatments on c r i teri on ach i evement , was the on ly  

ach i evement  ori entat i on to i n teract  wi th ta s k- rel ated ach i evement 

mot i vat i o n ,  and on ly  o n  the s ta t i s t i cs tas k .  

The second hypothes i s  had proposed that s tudents • object i ve 

and s ubj ec t i ve rat i ng s  of the i r pr i or fami l i a r i ty wou l d  d i fferen t i a l l y  

i n teract  wi th tas ks a n d  treatments o n  a l l dependent mea s ures . Th i s  

contenti on was rea l i z ed on ly  to a very mi nor degree . The objecti ve 

mea s ures of  content fami l i a r i ty were respons i b l e  for treatment i n ter­

act i ons on both ta s ks but  o n ly  on  cri ter i on  tes t C .  The s u bject i ve 

se l f rat i ng sca l e  was even l es s  p romi s i ng w i th  on ly  a marg i na l ly  

s i gn i fi cant  treatment i nteract ion  on  the  ta s k- re l ated ach i evement  

moti vat i o n  measure .  The s ubjecti ve rat i ng cou l d have been expected 

to s i gn i f i cantly i n teract wi th trea tments on the cri ter i on performance  

va ri ab l e ,  e s pec i a l ly  in  v i ew o f  the  l a rge ma i n  effects and tri p l e 

a ttri bute x attri bute x treatment i n teract i on on tha t vari ab l e .  B u t  

a pparentl y  a studen t • s  ra t i ng o f  h i s potenti a l performance i n  bot h  

i ntri ns i c  a nd extri ns i ca l ly  s tructured content areas prov i ded l i t t l e 

p red i ct i ve i nforma t i on on  wh i c h of these fou r  programmed methods wou l d 

mo st fac i l i ta te l earn i ng .  The rat i ng s ca l e d i d  however , prov i de some 

i nforma t i o n  on wh i ch method wou l d enhance fu rther mot i vat i on towards 

s tudyi ng  s tati s t i c s ; namel y ,  l ow s tructured trea tments  were most  

faci l i ta t i ve for students wi th h i gh rat i ngs , and  moderate ly  s tructured 

p rogrammes more fac i l i tati ve for thos e wi th l ow rati ng s . 

The th i rd hypothes i s  contended a n  a ttri bute x a ttri bute 

trea tment  i nteract i on on a l l dependent mea s u res : the se l f rat i ng s ca l e 

i n teract i n g wi th the i ntri n s i ca l l y  s tructured tas k ,  a nd test  A w i th the 

extri ns i ca l l y structured one . Th i s  hypothes i s  was confi rmed for the  

l earni n g  theory ta s k .  A tri p l e i n dependence x tes t A x treatment 

i n teract i on  occu rred wi th the cr i terion ach i evement tes t ,  sequence 
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a pp ropri a tenes s and ta s k - re l a ted achi evement mot i vation . On the 

s tat i s t i cs  tas k ,  the hypothes i s  wa s confi rmed for two of the three 

dependent meas ures . I ndependence i nteracted wi th  the se l f rat i ng sca l e 

o n  c r i ter i o n  ach i evemen t  and  seq uence appropri a ten ess . However ,  the 

s u rpri s e  i n  the stat i s t i cs tas k  wa s that i t  was i n dependence rather than 

conformance that i nteracted w i th content fami l i ar i ty .  I t  cou l d  have been 

expected that the h i g h  s tructured nature of  the stat i s t i cs tas k  mi ght  have  

been  more conduci ve to a conformance ori entat i on .  Thi s was  not  the  cas e .  

E ve n  s o ,  i t  i s  i n teres t i ng  to note tha t the trea tment mo st fac i l i ta t i ve 

o f  c ri ter i o n  ach i evement for students wi th h i g h  i n dependence on the 

s ta t i st i c tas k ,  rega rdl ess  of thei r p r i or  fami l i a ri ty ,  was the s tudent 

sequenced p rog ramme . I n  contra st  i n  t he l earn i n g  theory ta s k ,  on ly  

tho se s tudents who reported l ow fam i l i a ri ty and  were h i gh i ndependence 

a c h i evers found that th i s  method hel ped them to l earn bes t .  

Gagne ' s  genera l postu l at i on o f  the o rdered rel a t i on o f  

i ntel l ectua l s k i l l s  wi th i n  tas k  competenc i es wa s confi rmed . However , 

t h i s study demons trated tha t the exact  order i n g  of  i ns truct iona l  treat­

ments deri ved from such a h i erarchy wou l d  be mod i fi ed by the i nteract i on 

of  attri bute  characteri s t i cs s uch  as  ach i evement  ori entat i on and content 

fami l i a r i ty .  For examp l e ,  s tudents whose e s t i mat i on of the i r  performance 

i n  s ta ti s t i cs wa s l ow ,  but whos e achi evement i n dependence was h i g h ,  

p rofi ted mos t  from a s tudent generated i ns truc t i o na l  seq uence , ra ther 

than a method wh i ch taught  the en ti re h i era rc hy . 
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CHAPTER V I  

D I SCUSS I ON AND RECOMMENDATIONS FOR FUTURE RES EARCH 

D i s cus s i on 

A l though the concept o f  i nd i v i dual i zed i ns truct i o n  h a s  become 

popu l a r  i n  recent years , i t  i s  p robab l y  true that  by far the g rea ter 

proport i on of educators who profes s commi tment to th i s pedago g i ca l  

a pproach conceptua l i ze i t  i n  terms o f  a method of  vary i ng  i n s truct i on 

to s u i t the rate of an  i nd i v i d ua l ' s  l earn i n g .  I n  fact ,  many protago n i s ts 

o f  programmed i nstruct i on have conceptual i zed l earner cha racteri st i cs 

excl us i ve l y  i n  terms of a tempora l d i mens ion ; how l o ng wi l l  i t  ta ke eac h 

i nd i v i du a l  to ach i eve ma s tery?  Such  a n und i men s i onal  premi se i s  na i ve .  A 

more promi s i ng strategy mi g ht be  to conceptua l i z e  i nd i v i dua l i zed i ns truct i on 

a s  a dynami c three-way i n teract i v e  p rocess i n vol v i ng l earner a ttri butes , 

i ns truct i ona l  methodo l og i es and tas k  characteri s t i cs . The purpos e of  th i s  

s tudy has  been to commence the formul at i on of a set of  precepts capab l e of  

veri fi ca t i on by  emp i ri ca l  research . 

Attri b ute Characteri st i c s  

T he  term apti t ude o r  attr i bute h a s  tra d i ti ona l l y  been a s s oc i a ted 

w i th the cogn i t i ve doma i n .  As i t  h a s  a l ready been po i n ted o ut  there i s  

l i tt l e reason  to expect that  var i ab l es such as  s chol a s ti c a pti tude or  

i ntel l i gence wi l l  be part i cu l a r ly  useful  meas u res i n  pred i c t i n g  wh i ch 

s trategy or  i ns tructi ona l  method  wi l l  be opt ima l  i n  atta i n i ng an i ns truc t i ona l 

o u tcome . Thus , Tob i as ( 1 9 70 ) and o thers have preferred to u se  the term 

" attri bute" as connotat i n g  a wi de ra nge of personol og i ca l  var i a bl es .  

I n  th i s  s tudy fou r attri bute vari ab l es were exami ned i n  rel a t i on 

to i ns truct i o na l  strateg i es and  ta s k  characteri s t i cs . Thes e were the 

a c h i evement  ori entat i ons of conformance  and i n dependence , and object i ve 
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and s ubj ecti ve i nd i ces of p r i o r  fami l i ar i ty .  Earl i e r  s tud i es ( Domi no , 

1 968 ; 1 97 1 ) had s ugges ted that  the d i fferent i ated a c h i evement ori entat i on s  

of  confo rmance and i ndependence wou l d fac i l i ta te l earn i ng i n  s i tuat i ons 

where these attri butes were rewarded . So i t  was expected tha t  s tudents 

whose  p ersona l i t i es were characteri zed by, and  whose or i enta t i on was towards , 

academ i c work  emphas i z i ng the i mportance o f  d i l i genc e ,  a nd p rescr i bed 

orderednes s ,  wou l d p rofi t mo s t  from treatment  method s  wh i c h  rewarded 

these attri butes i n  a tas k s i tua t i on wh i ch emphas i zed l og i ca l  s tructure . 

Convers e l y ,  s tudents of an i ndependence ac h i evement o r i enta t i o n , refl ect­

i ng a c reati ve , i n novat i ve rat i ona l  approach to academi c work wou l d  fi nd 

reward i ng a more i nterprel at i ve  tas k ,  presented in a s t udent-generated 

sequenc i n g  method . A l though encoura g i ng  trends were i n  ev i dence , the 

res u l ts were not as  dec i s i ve a s  one mi ght  h a ve hoped . As  expected , 

conformance i n teracted wi th treatments i n  the  i ntri ns i ca l l y  s tructured 

stat i s t i c s  tas k ,  but  was found to be an  u n important c haracteri s t i c  i n  

the extri ns i ca l l y  s tructured s i tua t i on .  The i ndependence a ttri bute was 

not nea r ly  as dec i s i ve ,  a l though the magn i tude of  the i nteract ions  were 

i n  the a n t i c i pated d i recti ons . I ndependence was mos t  s i g n i f i cant  when 

i n terac t i ng wi th the l earni ng theory treatments . On l y  when i n  comb i nat i o n  

with t h e  obj ect i ve content fami l i ar i ty mea s u re d i d  th i s  attri bute s how a 

s i gn i fi cant  l evel  of  i nteract i on . 

What do we conc l ude  from thes e ac h i evement or i entat i ons  when 

they a re exami ned i n  re l a t ion  to p rogrammed i ns truc t i on a l  s trateg i e s ?  

Conformance , the s ca l e or i g i na l l y  devi sed  by Gough t o  a s s e s s  the mot i vat i ona l  

and  persona l i ty factors a s soc i a ted w i t h  aca demi c ac h i evement i n  h i g h 

school  s ett i ngs , was a usefu l p red i ctor of  cr i ter ion  ach i evement at  a 

terti ary l evel of i ns tructi o n  when  programmed methods had  been cons tructed 

from a l ea rn i ng tas k wh i ch wa s c haracter i zed by an  i n tri n s i c structure . 

Th i s  fi n d i ng was expected . Howeve r ,  the manner i n  wh i c h  th i s  a ttri bute 

i ntera c ted wi th treatments i n  a n  o rdi n a l  way was not expected . Ne i ther 



had  i t  been ant i c i pated that the s tudent generated sequenc i ng s trategy_ 

woul d be the mos t  fac i l i tati ve i ns t ruct i ona l method at a l l po i nts a l ong  

the attri bute conti nuum . S i nce confo rmance empha s i zes s tructu rednes s ,  

the mos t  h i g h l y  s tructure d  i ns truct i onal  s trategy cou l d have  been expected 

to be a s u peri or method for enab l i ng s tudents to ach i e ve cr i te r i on 

p erformance o When the  outcomes of  the l earn i n g  tas k became l es s  l og i ca l  

o r  pred i ctab l e a s  i n  the case o f  l earn i n g  t heory , conformance a s  a 

p redi ct ive  l earner c haracteri s t i c was negl i g i b l e . 

On  the other hand ,  i ndependence, the sca l e  dev i sed  by Goug h  to 

p red i ct a c h i evement i n  terti ary educat ion  s ett i ngs , a nd p a rt i cu l a rl y  i n  

under-graduate cours es i n  psycho l ogy , appeared to be muc h  more robu s t  

i n  terms o f  the i ntri ns i c-extri ns i c  · nature o f  ta s k  s tructures . A s  one  

may have expected , because  of the underl yi ng  con s truct of the  attr i bute , 

s tudents w i th h i gher i ndependence or i enta t i on s  performed o p t i ma l l y  u nder 

cond i t i ons where the  onus for the  degree of i ns truct i ona l  s up port wa s 

l eft to t hem . Thi s fi nd i n g was parti cu l ar l y true i n  the l ea rn i ng theory 

s i tuati on . I t  was a l so  true i n  the s tat i s t i cs  tas k  a l though  the s trength 

of the rel a t i on s h i ps wa s not as cons i s tent . An i n teres ti ng  f i n d i ng i n  

th i s  tas k was tha t s t udents w i t h  l ow i n dependence found that  the h i g h l y  

s tructured programmed method wa s muc h  more fac i l i tat i ve t h a n  any other 

a pproach . The exp l a na t i on for th i s fi nd i ng may be i n  the descri pto rs 

o ften assoc i a ted wi th l ow i ndependence , s uch as  1 1 cauti ous 11 , 1 1 egot i s t i ca l 1 1 , 

a nd 11 fearfu l 1 1 • I t  may be that these i nd i v i dua l s a l so have  a s trong  mot i ve 

to avo i d  fai l ure . S uch  a persona l i ty construct mi ght wel l p rofi t from a 

h i gh ly  s upport i ve l earn i ng  envi ronment i n  wh i c h the poss i b i l i ti es for 

fa i l ure a re g reatly reduce d .  

The genera l  tenor of Tob i a s ' s  ( 1 97 6 )  content i on t h a t  the h i gher  
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the l evel of  pri or ac h i evement , the l ower the i nstruct i ona l  s u pport req u i red 

to accomp l i s h  i ns tructi ona l  objecti ves wa s confi rmed , but  w i th  some 



reservati ons . I n  the l ea rn i ng theo ry tas k a n  attr i b ute x treatment 

i n teract ion  d i d res u l t i n  the manner p redi cted by Tob i as . S u bj ects 

w i th h i gh  l eve l s  of p r i o r  fam i l i ar i ty p rofit ed most  from a method i n  

wh i c h  they co u l d choose the degree o f  p rereq u i s i te s upport requ i red . 

O n  the other h a n d ,  s tudents wi th l ow fami l i ar i ty demons trated s uper i o r  

a c h i evement  a fter  they h a d  comp l eted a h i gh ly  s tructured programme . 
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B ut  th i s  i nve rse re l a t i ons h i p between pr i or  ach i evement and i ns truct i ona l 

s u pport was not  a s  c l ear ly  evi denced i n  the s ta t i st i cs  tas k .  I n  fac t ,  i t  

a ppeared that  a l most  the reverse was true . S tudents h i gh i n  s ta ti s t i ca l  

c ompetency p rofi ted mos t  from the modera tel y  s tructured programme , and  

s tudents l ow i n  the  s ame ab i l i ty perfo rmed best  under the s tudent generated 

sequence programme . Al though th i s f i n d i ng p rov i ded one i ns ta nce  of  s upport 

for the exper iment ' s  second hypothes i s ;  name ly , that p r i or  fami l i ar i ty 

woul d d i fferen t i a l l y  i n teract  on i n s truct i ona l tas ks , i t  d i d  not s upport 

the contenti on of  Tob i as  ( 1 976 ) that fami l i ar i ty mi ght  i n voke s i mi l a r 

i ns truct i ona l  s tra teg i es i n  a var i ety o f  content areas . However , th i s  

apparent contrad i ct i on may be more i ma g i nary than rea l . The  overa l l 

con f idence i n  stat i s t i ca l  competency among st  even those  s t udents who 

demonstrated a degree of fami l i ar i ty w i th the s ubject-matter wa s not 

h i gh .  Th i s  m i g ht  exp l a i n  why the moderatel y s tructured , rather than 

l ow structured , programme opt imi zed a c h i evement  for s tudents w i th 

p r i o r  fami l i a r i ty .  But that  the l ow fami l i a r i ty s tudents fou nd bes t  the 

i ns truct i ona l  method i n  wh i ch they cou l d choose the amount o f  s upport i ve 

s tructure they needed i s  more d i ffi cu l t to exp l a i n .  One exp l a nat i on  mi g ht 

be however , that  i n  the s tat i s t i cs  tas k ,  s tudents wi th l ow fami l i ar i ty 

found  opti ma l  a n  i n s truct i ona l s i tu at i on i n  wh i ch they chose a h i gh  

degree of s upporti ve  hel p .  . I n  o ther words , i t  i s  pos s i b l e  that  for 

these  1 ow fam i l i ar i ty s tudents , and  i n  a 1 ow confi dence s i  tu a t  i o n , the  

s tudent generated seq uence treatment  was u sed i n  i ts mos t  h i g h l y  s tructured 

form . 



I t  was a l i ttl e s u rp ri s i ng to fi nd  that the on l y  tri p l e  

i n teracti ons of ach i evement or i en ta t i on , content fam i l i ar i ty and  

treatments  in  both  ta s ks occurred wi th the i ndependence attri b u te .  

I n  l i g ht  of the conformance cons truct a n  i nteract ion  cou l d  have been 

expected wi th s ubject i ve content fami l i ar i ty in the s ta t i s t i cs tas k .  

T h i s d i d  not eventua te .  I n s tead a pattern o f  i nteract i ons devel oped 

even more di ss onant w i th Tob i as • s  ( 1 976 ) pred i ct i ons . S t udents wi th  a 

h i gh i ndependence d i s pos i ti on and wi th a h i gh fami l i ar i ty se l f- report 

found o pt ima l  the i ns truct i ona l  t reatment p rov i d i ng max i ma l  i ns truc t i ona l  

s upport . A s i mi l a r  fac i l i tat i ng preference was found for s tudents l ow 

i n  i ndependnece , except that  the moderatel y s tructured programme was s ee n  

t o  b e  a s  effect i ve a s  the h i g h  s tructured method . T h e  mi n i ma l  s upport i ve 

trea tment was seen to be s u peri or for these i nd i v i dua l s than the se l f­

s equenc i n g  method . S tudents wi th l ow fam i l i ar i ty se l f- reports found  that  

regard l es s  of the i r l evel s of i n dependence , the sel f- genera ted s equenc i ng 

approach ass i s ted them i n  ach i ev i ng the i n s truct iona l  obj ect i ves better 

than any other met hod . Th i s  f i nd i ng i s  con s i s tent w i th  that of the 

und i mens i onal  content fami l i a r i ty x treatment i n teract i on resu l t ,  a nd  

further s uggests the modi fy i ng i nfl uence of ach i evement  or i enta t i on s . 

I n  the l e arn i ng  theory s i tuati o n ,  the resu l ts tended to confo rm 

much more cl ose ly  to the expected treatment patterns . Subjects  h i g h  i n  

fami l i a r i ty ,  regard l ess o f  ach i evement d i s po s i t i ons prof i ted mos t from 

the s tudent sequenced methods . B ut  for s tudents devo i d  of content 

experi ence , the mod i fyi ng  effect of  ach i evement ori entat i ons  was more 

apparen t .  H i g h  i ndependence s tudents , the 1 1 C reat ive  se l f-actua l i zers 11 , 

rece i ved greates t a s s i s tance to cri ter i on a c h i evement when they cou l d 

generate thei r own sequenc i ng  paths . The l ow i ndependence ac h i evers , 

often i denti fi ed a s  the h i gh anxi ous , c a ut i o u s  s tudents i n  academ i c  

setti ngs , demonstrated tha t  a h i gh ly  structu red i ns truct i ona l  method 

wa s the o pt ima l  l earn i n g env i ronment for them .  Thus , i t  may be unw i s e  
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to i nvoke the  l ow fami l i a r i ty-h i gh i ns truc t i ona l  s upport rel a t i ons h i ps 

for students who ev i n ce h i gh i ndependence i n  academi c a ch i ev i ng 

s i tuat i ons . A further coro l l a ry of  these fi nd i ng s  i s  the  s uggest i on  
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that  the  i nterp retati on o f  the fami l i a r i ty construct a s  a d i s c rete rather 

than  i n teract i ve mul ti -a ttri bute c h aracteri s t i c s houl d be  made wi th c a u t i o n .  

However ,  i n  the l i ght  o f  the pauc i ty o f  evi dence to dat e ,  much more research  

i s  needed to exam i ne the  genera l i zab i l i ty of th i s  rel a t i o ns h i p .  

A further caveat from th i s  research i s  the genera l  pra c t i c e  o f  

def i n i ng l eve l s of pri or  fami l i ar i ty by tradi t i ona l  objecti ve pretes t 

methods . E v i dence has  been shown , parti cul a rl y  wi th an  i n tri n s i ca l l y  

s tructured tas k ,  that object i ve fami l i ari ty meas u res may not  be the mos t  

s u i ta b l e i nd i ces to i n teract  wi th ach i evement or i enta t i on var i ab l es . On l y  

the s u bj ec t i ve fami l i ar i ty meas u re i n  concert w i th i ndependence was found  

to have a ny p redi cti ve a b i l i ty in  d i s cern i n g  the opt ima l  teac h i ng s t ra teg i es 

for the stat i s t i cs cours e .  Wi t h  l earn i ng theory , the reverse wa s true . 

The i n tera c t i ons  of i ndependence ac h i evement a nd obj ecti ve content fami l i ari ty 

prov i ded the  best means  for pred i c t i n g  the opti ma l  teach i ng s trategy . The con­

c l us i o n tha t can be made from th i s  o bserva t i on i s  that i f  l evel s of  p r i o r  

ach i evement  o r  fami l i a r i ty are to b e  exami ned i n  re l at i on wi th other 

attri bute tra i ts so a s  to enhance the pred i ct i o n  of o pt i ma l  i ns truct i ona l 

s trateg i es , g reater care wi l l  be  needed i n  determi n i ng how these fami l i a r i ty 

i ndi ces h ave been obs erved . Methods other than the tradi ti ona l  obj ec t i ve 

p retest may be  a ppropri a te i n  certa i n  content a reas . What  tas k s  wou l d 

mo re a ppropri ately be measured by l es s  trad i t i o nal  fami l i ar i ty meas u res  

s uch  a s  s e l f ra ti ng s c a l es and fami l i ari ty sens i t i z i ng p rogrammes w i l l 

need to be the s ubject of  further experi menta l i n vest i g a t i on s . 

Tas k s  and Treatments 

Two ta s ks were i nco rporated i n  t h i s s tudy to determ i ne whether 

the effects  o f  attri bute character i s t i cs woul d be con s tan t .  The hypothes i s  
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to the effect that attri bute var i ab l es wou l d d i fferent i a l l y  i nterac t  

w i th d i fferenti a l ly  s tructured ta s ks mu st  b e  accepted . Th i s  effect was 

parti cu i ar ly  ev i dent i n  re l a t i on to the s tudents • report on  the a dequacy 

of  the i r  i ns truct i ona l trea tment .  H i gh i ndependence ach i evers i n  t he 

s tat i s t i cs  tas k  p refe rred the s tudent generated sequenc i ng method , regard­

l es s  of  the i r percei ved prior fami l i ari ty .  Low i ndependence ach i evers 

s i mi l ar ly  preferred the h i gh s tructured programme at  a l l po i n ts a l ong  

the  content fami l i a r i ty cont i nuum . These p references were not genera l i zed 

to the l ea rn i ng theory tas k .  Here trea tments were far more s u s cept i b l e  

to the effects of pr i o r  fami l i a r i ty .  Students who had  demons trated pr i or  

competency i n  the s u bj ect reported a greater preference for the moderately 

s tructu red programme , and those wi th l i ttl e o r  no prev i ou s  knowl edge 

i nd i cated that a h i g h l y  s tructu red l ea rn i ng programme was more appro pr i ate 

to the i r i ns truct iona l  needs . I n  t h i s tas k ,  the effect of i ndependence 

on  treatments was refl ected in  the s trength of appro pr i a tenes s accorded 

to the s ame treatmen ts , ra ther than a d i fferent i a l  determ i nat ion of 

trea tments i n  rel a t i on to the l evel of  i ndependence . Th i s  fi nd i ng  was 

i n  l i ne w i th the genera l  hypothes i s  of  the s tu dy ;  namely  th at where the 

characteri st i cs of cr i teri on competency are d i fferent , the effects o f  

the i n teracti ons between l earner attri butes a nd i ns truct i ona l methods 

wi l l  a l so be d i fferent . The ta s k  for future research wi l l  be to determ i ne 

whether w i th i n  the c l a s ses  of  tas k  d i fferences , as  for exampl e i ntr i n s i ca l l y  

a s  oppos ed to extri ns i ca l ly  s tructured content doma i ns ,  genera l i za b l e 

a ttri bute x treatment p recepts can  be estab l i s hed . 

F i nal ly , the res ul ts of  the i n tera c t i on between i ndependence 

and fami l i ar i ty on tas k-rel a ted ach i evement mot i vat i o n  have i mportant  

rami fi ca t i ons for teachers and  i ns truct i ona l  des i gners . The  genera l 

concl u s i o n  demons trated that the h i g her the s tructurednes s of  treatments , 

the l ower the tas k - rel ated a c h i evement mot i va t i o n .  I n  other words , a l though 
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h i g h l y  s tructured l earn i ng  cond i t i on s  may wel l fac i l i atate a c h i evement 

i n  mastery l ea rn i ng s i tua t i on s , the experi ence may i n  the l ong  run reduce 

the probab i l i ty that a s tuden t • s  mot i vat i onal  l ocus  w i l l  become i ncrea s i n g l y  

i n tri n s i ca l l y  centred . I f  one of the a i ms of educa t i on i s  to devel o p  

wi th i n the i nd i v i dual  a des i re t o  l ea rn for l earni n g • s  s a ke , th en any 

i n s truct i ona l  method wh i ch i n h i b i ts t h i s devel o pment mus t  be v i ewed wi th 

concern . The pro tagon i sts of 90 : 90 cri ter ion  programmed i n s t ruc t i on 

may u l t ima te l y  be doi ng  a d i s serv i ce to educat i on . 

Recommendat i ons  for Future Research 

Thi s s tudy i s  further confi rma t i on of the g rowi ng  e v i d ence 

tha t i ndi v i dua l  d i fferences h ave a rea l  effect on l earn i ng .  Such 

evi dence does not deny the ex i s tence of demons trab l e s i mi l ar i t i es or 

seem i ng ly  un i vers a l  cha racteri s ti cs of  human na ture . Ra ther i t  s uggests  

tha t ,  in addition , i nd i v i dua l s vary i n  many potenti a l l y  s i gn i f i cant  ways . 

The p res s i ng p rob l em for i ns tructi ona l psychol og i sts  i s  to i denti fy those  

s tab l e  character i s ti cs wh i ch are  both  ( a )  typ i ca l  of i nd i v i dua l s ,  and  

( b )  re l a ted to  performance d i fferences on l earn i ng tas k s .  

The p rob l em wi l l  best  b e  so l ved by a c l oser a na l ys i s of the 

i n teracti o n  between an  orga n i sm and i ts env i ronment . A l though  decades 

of debate have been s pent on the na ture- nurtu re controversy , one of the 

few cons i s ten t f i ndi ngs  to emerge i s  that ne i ther vari ab l e can  be 

i gnored . More s tudi es i nvo l v i ng  i nd i v i du a l  di fference character i s t i c s  

a s  pos i t i ve e l ements ( a s opposed to 1 1 error var i a nce 1 1 ) a re needed i f  

genera l i za b l e l aws about i ns tructi on are to be found . Th i s  s tudy has  been 

a n  a ttempt to a ttend to the fo l l owi n g  s orts of ques ti ons : 

1 .  For a g i ven l earn i ng tas k ,  what l earner characteri s t i cs 

a re a s soc i ated wi th  s i gn i f i ca nt ly  d i fferent l evel s of 

performance on tha t ta s k? For exampl e ,  are s uch factors 

as  age of  the l earner , s ex , p reference for v i s ua l  o r  



audi tory modes , a tt i tudes to author i ty des i re for 

order , i nterest i n  a b s tract i deas  etc . , re l ated to 

pup i l a c h i evement  l evel s ?  

2 .  Are qua l i ta t i ve d i fferences i n  a g i ven l earner 

character i s t i c  a s soci a ted wi th d i sordi nal  treatment  

i nteract i ons ? For examp l e ,  do  i nd i v i dual s wi th 

cha racteri s t i ca l ly  h i g h  l evel s of anxi ety perform 

better i n  a h i gh l y  s tructured l ea rn i ng s i tua t i on than 

i nd i v i dua ls wi th ch aracteri s t i c a l l y  l ower l evel s of 

anxi e ty?  

3 .  Are l ea rner-character i st i c effects  cons tant  acros s 

ta s ks , o r  a re they tas k s pec i f i c ?  For exampl e ,  a re 

the effects of h i gh ach i evemen t  mot i va t i on a s  

i mportant  i n  l ea rn i ng gra ph i c  a rt ,  as  they may be  

in  l'anguage? 

4 .  Can d i fferences i n  performance be  e l i mi nated ( part i a l l y  

or  compl ete ly ) by chan g i ng o r  mod i fy i ng the i ns truct i ona l  

envi ronment? 

Res ponses  to thes e quest i ons based upon so l i d  emp i r i cal  

ev i dence wi l l  undoubted ly  l ead u s  much c l oser  to rea l i z i ng the  goa l 

of  i nd i v i dual i z i ng i ns truct i on  a ppropri ate  to the  needs and i nteres ts 

of  eve ry l earner . 
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APPEND I X  A 

STANDARD DEVIATIONS ( PROGRAMMED TEXT)  



STA N DARD 
D EV I ATIO N S  

P rog ram med Text 



PERFORMANCE OBJECTIVES 

This programmed course in statistics has been designed specifically 

for people who are about to be involved in the analys is of educational 

and psychological measurements such as test data . 

At the conclus ion of each obj ective , you wil l have the knowledge 

and skills to complete the following tasks : 

1 .  (a) Recognise and descriminate between the fol lowing 

symbols 

� 

X 

N 

(b) Calculate from ungrouped data the following measures 

of central tendency : 

mean 

median 

mode (s)  

(c) Compute the standard deviation from an ungrouped 

distribution of scores . 

2 .  (a) Construct a frequency table and calculate the mean 

from grouped data . 

(b) Compute the standard deviation from grouped data . 



iii 

INSTRUCTIONS 

You have possibly completed a PLACEMENT TEST prior to looking at 

this programme .  If  you have , go straight to the instructions "Using the 

Placement Tes t  with the Programme "  which follows further on . 

I f  you have not worked through a placement test you can commence 

working on the first Exercise of the programme .  You will  find each page 

headed with this type of notation 

( 1) 

f 
Obj ective 

Number 

t 
Learning 

Level 

1 

r .  
Exerc1se 

Number 

The bracketed number denotes the objective ( 1  to 4) ; the digit to the 

left of the decimal point , the learning leve l (S through to 8 in an 

ascending hierarchy) , and the digit to the right of the decimal point , 

the exercise number for each learning level . Start at ( 1) 5 . 1 ,  .that 

is , obj ective 1 ,  level 5 ,  Exercise 1 .  

From time to time you will  be asked to make a response to a question , 

or complete a problem. Write in the answer on the programme .  You may 

look back over previous work if you need to , but do not look ahead to the 

answer . Only when you ' ve made your response,  or finished the problem, 

should you turn the page and check your answer . 
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USING TilE PLACEMENT TEST WI1H 1HE PROGRAJ.t.ffi 

The obj ectives in this programme have been hierarchically structured 

into 4 learning levels ; 5 through to 8 .  Your placement test reflects 

these levels . Look at the first item in the test : 

1 f 
Item Number 

( 1 

r 
Obj ective 

Nt.nnber 

6 ) T 
Learning 

Level 

The same pattern follows for the rest of the test .  The programme 

has a s imilar notation system, except that each learning level has been 

divided into a number of exercises . 

For example : 

( 1 ) 7 1 

l 
Obj ective 

f 
Learning 

r 
Exercise 

level mnnber 

Having completed and marked your placement test you may use this 

information to help you decide which learning levels you need to study , 

and which ones you can safely skip over . Before you start a new 

obj ective in the programme , check your performance on the learning 

levels for that particular obj ective from the placement test .  I f  you 

got all the items in that level wrong , the chances are that you wil l 

need to work through the exercises for that level in the programme . 

If you got the items correct , the chances are that you have previously 

mastered the material and you can skip over that level . If  you only 

got a few items correct in a particular level , you must decide whether 
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you need to work through the exercises in the programme ,  or whether you 

can skip over them. Use the placement test in this way for each 

obj ective , it will make your study of the programme much more efficient . 

However , you should work the problems in each obj ective level 8 ,  checking 

your answers with those at the back of  the programme .  

I f  you make an error , go back over the previous exercise and see if 

you can figure out why you are wrong . Often, it will be a case of bad 

arithmetic ! 

Check your placement test for the first obj ective , and start the 

programme .  Best of luck ! 

G . J . F .  HUNT 



STANDARD DEVIATION 

(1) 5 . 1  (Ungrouped Data) 

Introduction 

Whenever we are confronted by a spread of scores after administering 

a test , it is highly desirable to be able to extract some meaning from 

them! 

For instance , if we gave two tests , and found that the mean or average 

for both was SO , could we say that pupil performance on both tests was 

the same? 

Look at two such tests illustrated on a frequency polygon. 

X 

1 0  
9 
8 
7 
6 
5 
4 
3 
2 
1 

Question : 

I 
11 

)Ce • • ' • I • • • 

¥ Test A - - - - -

I 
I 
I 

Test B • • •  • •  

• • •  .Jje • •  : · · .lf · · · · · ·)C · . ..  
I ' • a ')Ill:, 

2 0  2 5  3 0  3 5  4 0  4 5  5 0  5 5  6 0  6 5  70 7 5  8 0  8 5  9 0  y 

In what way are the scores on the two tests different? 

rn.ECK YOUR ANSWER WITI-I OURS 

ON 1HE NEXT PAGE 

1 



Answer to (1) 5 . 1 .  Your answer should be something like this . No , 

Test A has no spread of scores , while test B has a wide spread 

of scores . In actual fact , Test A has a s tandaPd deviation of 

0 ,  and Test B ,  a standard deviation of 53 . 2 . But we ' re getting 

a little ahead of ourselves ! 

(1) 5 .  2 

Before we go much further , we should check on a few symbols and 

concepts . 

l: = ' 'sigma" , or , " the sum of' ' 

X = Measure of a variable ; a score , etc . 

N = Number of scores , cases , etc . , in a distribution 

Here is a distribution of scores . 

X 
10 

9 
8 
6 
5 
4 
3 
2 
2 
1 

1 .  What is EX? 
2 .  What is N? 

ClffiCK YOUR ANSWERS 

2 



Answers to (1) 5. 2 

1 .  tX is  the "Sl.Dll of scores" , or 50 
2 .  N is the m..unber of cases , in this case, 10. 

3 



(1)  6 . 1  MEASURES OF CENTRAL 1ENDENCEY 

Normally ,  when we wish to describe a set of scores to someone , 

there are initial ly at least 2 notions we want to convey . 

1 .  Where the scores appear to center or group together 

on the scale used. 

2 .  How far the scores spread out from the center of 

the score distribution. 

• The first notion concerns the concept of CENTRAL 

TENDENCY , that is , how the scores center or group 

together. 

• The second notion concerns the concept of VARJAB ILITY , 

that is , the spread of scores from the center of the 

distribution. 

We will shortly look at one measure of variability ,  the standard 

deviation. 

4 



(1)  6. 2 

There are 3 measures of central tendency . 

• lliE MEAN (X) 

• lliE MEDIAN 

• TilE IDDE 

Check these examples : 

• TilE MEAN 

• lliE MEDIAN 

the arithmetic average of a set of data 

Formula : X = EX 
N 

the mid point in a set of ranked scores ; 

that is , the point which divides the 

scores into an upper and lower half 

the most frequently occur1ng score in a 

dis tribution 

X 

5 
4 
7 
3 
1 

Formula : 

X 2 3 5 � 9 1 0  1 2  

X = l:X 
N 

20 = = 5 4 

The median is 8 ;  3 scores are in 
the upper half,  3 in the lower 
half.  

BUT X 5 6 7 0 1 2  12  14 

There is no score that actually 
divides the upper and lower halves . 
In this case the median is found by 
taking the two middle scores (9  11) , 
adding them ( 20) and dividing by 2 ,  
(10) . This is the median. I t  is a 
s tatistica l  point which may or may 
not be an actual score . 

5 



(1)  6.  2b 

• THE MJDE 

a .  2 3 3 4 5 8 9 The mode here is 3 

b .  14 1 5  17 17 17  18 19 1 9  19 2 0  Here 

there are two modes , 1 7  

and 29 . This is a BIMJDAL 

distribution . 

From this distribution of scores , find these things : 

X 

1 .  L:X 25 

2 .  N 14 

3 .  x 13 

4.  Median 12 

5 .  r.bde 1 2  

12 

9 

8 

7 

5 

5 

5 

4 

3 

1 

rnECK YOUR ANSWERS 

6 



Answer to (1)  6. 2b 

1 .  X = 135  
2 .  N = 1 5  
3 .  x = 9 
4 . Median = 8 
5 .  Mode = 12 , 5 

(1 )  6 . 3  

Now that we have looked at measures of central tendency , we can 

look at the procedures for computing a measure of variability ; 

the s tandard deviation. But first ,  a few more technical concepts . 

• SUM of SCDRES SQUARED 

• SUM of SQUARED SCORES 

(L:X) 2 
(L:X2 )  

(REMEMBER: To find the square of a number - s imply multiply 

the number by i tself. Eg 42 

A B 

X x2 

9 81 
7 49 
5 25  
4 16  

L:X = 25  L:X2 171  

(L:X) 2 = 625 

1 6= 4x4) 

If we add column A ,  we get the sum of scores l:X, 2 5 .  I f  we square 

the answer , we get the SUM OF SCORES SQUARED (L:X) 2 , or 625 . 

In column B we square each individual score from column A - these 

become squared scores . To obtain the � of squared scores , all we need 

do is to add column B L:X2 = 171 . 

7 



(1) 6 . 3b 

• To obtain the SUM OF SCORES SQUARED, simply add 

the scores and square the total . 

• To obtain the SUM OF SQUARED SCORES , square each 

s core and add them together . 

From these figures : 

1 .  Find the sum of scores squared (EX) 2 

2 .  Find the sum of squared scores EX2 

A 

X 

1 0  
9 
9 
8 
5 
4 

B 

GIECK YOUR ANSWERS WITI-I OURS 

8 



Answer to (1)  6 . 3b 

1 .  (EX) 2 = 2025 

2 .  LX2 = 367 

9 



Panel 1 . 1  THE SQUARE ROOT � 

The square root of any given number is that number which when multiplied 

by i tself equals the original number . For example , the square root of 

16  ( /I6 )  is 4 ,  since the product of 4 x 4 = 16 . 

If  you have an electronic calculator (with a square root operation) , 

determining the square root 1s simple . All you do is press the � button . 

I f  not ,  you can eas ily work out the value from a table of square roots . 

We ' ve incorporated such a table in this programme to help you . Check the 

location of the table at the back of the programme and then turn back here . 

To find the square root of a number ,  let ' s  say 1 . 32 ; 

1 .  Locate the value in the left hand column (1 . 3 ) 

2 .  Find the second decimal place value 1n the top row ( 2 )  l 3 .  The intersection o f  the row and column is the 

0 
t--

1·0 1 {)()() 

1·1 l ·o.l9 
1·2 1 -<>95 

--t--s 'i.-1-t& 
1-4 1 · 1 83  
1·� 1 ·225 
1-6 1·265 

1·7 1 ·30-! 
1·8 1 ·342 
1·9 1·378 

2·0 HH 
2·1 1-449 
2·2 1 ·483 2·3 1 ·517 
2·4 1 ·549 2·5 1·581 

� 1 ·612. 

I 
S Q CAR� 

_' I a 

lE 1 -005 ! HHJ -Q15 

1 -oo4 1 1 �\» ! 1 �"163 
1 · 100 !� HOO 
r-1v� l - 153 
1·1S':' 1-1� l - 1 96  1 ·::!:!9 1·� 1 ·:!37 
1-� · 1·273 1-m 
1 ·308 1·311  1·315 
1 ·345 1 ·349 1 ·353 
1·3-.� 1·3S6 1-389 
1418 1�1 1-4.2.3 
l-4S3 1-456 1-.459 1 -487  1 -490 1-493 
1·520 1·523 l·S26 

1·552 1 ·5..'>6 1·559 
1 ·58--4 1 ·587 1·591 
1-616 Hl9 j 1 -6:!2  

square root .  

R O O T S  O F  N U M B E R S  1-1 0 

4 5 6 7 8 

1-()20 1-()25 1-o:lO 1 {)34 1 {)39 

1 -1.')6g  1{)72 HYi7 1 ·01\2 1 -086 1 · 1 14  l · l l S  1 · 1 :!2 1 · 1 27 1 · 1 3 1  
1 · 1 5S  1 ·162 Hoo 1 · 170 i-1 '75 

1 ·:!00 1 -� 1·208 1 ·212 1 ·217 1·:?-U 1 ·245 1 ·249 1 ·253 1 ·257 
1·281 1·285 1 ·288 1 ·�2 1 ·296 

1·319 1·323 1 ·327 1 ·330 1 ·334 
1 ·3.56 1 ·360 1 ·304 1 ·367 1 ·37 1 
1 ·393 1 ·396 HOO 1 ·40-l H07 
l ·CS 1-432 1--435 1 ·4->"9 1 ·442 

1 ·-«>3 1 ·466 1-470 1 ·-l73 1 ·476 
1-497 1 ·500 1·503 1 ·507 1·510 
1-530 1 ·533 1 ·536 1 ·539 1·543 

1 ·562 1 ·565 1·568 1 ·5i2 1 ·575 
1 ·59-! 1 ·597 1 ·600 1 · 603 1 ·606 
1-6:!5 1-ti�S 1�1 1 ·634 1-63; 

· - - .1 ••o • �-» 

9 
1-

1 ·044 
1·091 
1 · 136 
1 · 179 

1 ·2'21 
1·2GI 
1 ·300 

1·338 
1 ·375 
1 -41 1 

1-446 
1 ·480 
1·513 
1 ·546 

1 ·578 
1 ·609 
1 ·640 

Differences 
1 2 3 1 4 5 6 7 8 9  

0 1 1 2 2 3 3 4 4  

0 1 1 
0 1 1 
0 1 1 
0 1 1 
0 1 I 
0 1 1 

0 1 I 
0 1 1 
0 I 1 
0 1 1 
0 1 1 
0 1 1 
0 1 1 
0 1 1 0 1 1 
0 1 1 

2 :! 3 • 3 -l -l  2 2 3 1 3 -4 4  
2 2 3 ! 3 3 4  

I I 
2 2 2 • 3 3 ,41  
2 2 2 !  3 3 H  2 2 2 1 3 r "  
2 2 :? j 3 13 3 
1 :? ::: 'd)3 3 
1 2 2 1 3 3  

1 ., " 2 3 3 
1 ., :> ., 3 3 1 � 2 ! 2 3 lJ  
1 2 2 , 2 3 3  
1 2 2 · 2 3 3  1 2 2 l � :t 3 
1 2 2 ;  � :l 3 

I 

I 
I 

4 .  I f  the value has more than 2 decimal places , ADD the value 1n 
the difference column to the intersected value . r---------------------� 

Example : J 1 . 937 = 1 . 389 + 3 1 . 392  

1 0  



(1) 6 .  4 

Using the tables of square root at the back of the programme ,  find 

these values : 

1 .  JTI 
2 .  J 2 .  36 

3 .  j 9 . 874 

GIECK YOUR ANSWERS CAREFULLY 

ll 



Your answers to (1)  6 . 4 

1 .  2 .  720  

2 .  1 . 53 6  

3 .  3 . 1 43 

I f  you had 2 . 6 53 ,  you were finding the 7 . 04 . You 

should have looked for 2 . 70 in the left hand column, 

and 0 in the top row. Check it again . 

I f  you had 3 . 1 42 , you ' ve forgotten to add the 

difference value for the third placed decimal , 1n 

this case + 1 .  

I F  YOU ' RE STILL NOT SURE GO 

BACK TO ( 1) 6 .  4 AND STIJDY 

THE PROCEDURES AGAIN. 

12 



(1)  7 . 1  1HE STANDARD DEVIATION 

(Ungrouped Data) 

The standard deviation is a s tatistical method used to determine 

the DISTANCE of SCORES from the MEAN in a distribution . I t  describes 

the VARIABILITY of scores in a distribution. 

Let ' s  look at the procedure for obtaining the standard deviation 

of ungrouped data . 

The formula we shal l use is 

s 

Where s The standard deviation of a sample .  

EX2 = The sum of squared scores . 

( EX) 2 The sum of the scores squared . 

N = The number of cases (scores)  in the distribution . 

From the raw scores below ,  find : 

1 .  EX 

2 .  EX2 

3 .  N 

CollDlll1 A 

X 

1 2  
1 1  
1 1  
1 0  

9 
7 
5 

Column B 

GIECK YOUR ANSWERS 

1 3  



Answer to ( 1) 7 . 1  You should have this : 

1 .  L:X = 65  

2 .  L:X2 = 641 

3 .  N = 7 

A 

X 
12  
11  
11  
10  

9 
7 
5 

B 

X2 
144 
121  
121 
100 

81 
49 
25 

I f  you wade a mistake ; (a) Check your multipl ication , 

especially for column B .  

(b) Check your addition . 

14 



(1) 7 0 2 

Now we can enter the values on our formula ,  and work it out . 

�X = 65 

�x2 = 641 
N = 7 

1HE FORMULA 

WORK IT OUT 

LIKE 1HIS 

\ J 6�1 
Star: here / 

D IVIDE / 
• 
I 

c 

I 
I 

I 
I 
I 

TAKE QUOTIENT B 

PJI/AY FROM A 

D .  Find the square root . 

(9 . 29) 2 

I 
I 
I 

v 
B 

86 . 30 

DIVIDE and then 
find the square 
of the answer 

.. 

E .  (D) i s  the standard deviation . 

A .  91 . 5 7 

B 86 . 30 

c .  5 .  27 . 

D .  2 . 30 

E .  The s tandard deviation ; s = 2 . 30 

1 5  



(1) 7 .  3 

Now find the standard deviation for these test scores . 

A 

X 

2 1  
19  
16  
1 6  
1 4  
13 
1 2  

9 

B 

1 .  FIND 1HE VALUES 

a .  EX 

c .  N 

2 . 1HE FORMULA 

\ 
Start here 

A 

DIVIDE 

3 .  ENTER 1HE VALUES 

4 .  WORK IT OUf LIKE THIS 

A .  Divide 

B .  Divide 

C .  Takeaway 

D .  Square root 

s = J E�2 
� l I I 
! 
c 

TAKE QUOTIENT B 

AWAY FROM A 

E .  (D) i s  the standard deviation . 

Use the oppos ite page to work your calculations . 

WHEN YOU 'VE FINISHED, COMPARE 

YOU ANSWER W I1H . OURS . 

B 

DIVIDE and then 
find the square 
of the answer 

16 



Answer to (1) 7 . 3  

A 

X 
21 
19 
16 
16 
14 
13 
12  

9 

1 .  a .  

b .  

c .  

2 .  s 

3 .  A .  

B .  

c .  

D .  

E .  

B 

x2 
441 
361 
256 
256 
196 
169 
144 

81 

120 

1904 

8 

= j 19
8
04 225  � �  

238 

2 25 

13 . 00 

3 . 60 

s = 3 . 60 

I F  YOU HAVE MADE AN ERROR, GO BACK OVER 
(1)  7 . 1  and (1) 7 . 2 .  CHECK WHERE YOU 

WENT WRONG . 

17 
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(1) 7 .  4 

Here are the scores from a test in arithmetic : 

A 

X 

15  
12 
10 

9 
8 
6 
3 
2 

Remember to : 

1 .  Find a .  EX 

c .  N 

2 .  Complete the formula . 

3 .  A. Divide 

B .  Divide 

c .  Take away 

D .  Square root 

E .  (D) is the standard deviation . 

GIECK YOUR ANSWER Willi OURS 

1 8 
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Your answer to (1) 7 . 4  should look like this : 

A B 

X xz 
15  225  
12 144 
10 100 

9 81 
8 64 
6 36 
3 9 
2 4 

1 .  a .  6 5  

b .  663 

c .  8 

2 .  
66 . 10 

3 .  A .  82 . 88 

B .  6 6 . 10 

c .  1 6 . 78 

D .  4 . 10 

E .  s = 4 . 10 



(1)  8 . 1  THE STANDARD DEVIATION 

USING UNGROUPED DATA 

A teacher obtained the following set of scores after administering 

a test of comprehens ion. 

23 19  16 16 14 1 0  8 7 5 2 

He then wanted to know, (a) what was the average score for the 

tes t ,  and (b) , the average distance of individual scores from the 

mean. 

To obtain this information ,  he needed to compute (a) a mean for 

the distribution, and (b) a s tandard deviation. 

You obtain the information he sought , by using these formulas . 

(a) 

(b) 

X = EX 
N 

s = j ";' - (¥) ' 
1 .  Determine the mean of the distribution. 

2 .  Determine the s tandard deviation of the 

distribution. 

MAKE Am CALCULATIONS YOU NEED ON 1HE 

OPPOSITE PAGE 

WHEN YOU'VE WORKED YOUR ANSWERS OUT, COMPARE 1HEM WI1H 

THE CORRECT ANSWERS IN 1HE APPENDIX ,  AT 1HE BACK OF 1HE PROGIWt.ffi . 

2 0  



( 2 )  5 . 1  

STANDARD DEVIATION 

(Grouped Data) 

FREQUENCY TABLES 

When we are dealing with a large number of scores , such as from 

a class tes t ,  etc . , it is very often more convenient to summarize 

the scores in some way . 

One way to summarize a set of scores is to set up a FREQUENCY 

TALLY. This is done by placing a "tally" mark (1 )  opposite the 

number representing the score each time it occurs . For example , 

in a distribution of scores , the 3 occurs 2 times , so we would put 

2 tally marks (11)  opposite 3 .  When we get to 5 tal lies , the fifth 

tal ly bands them like this �. Each band of 5 tallies is 

represented in this way . 

Tal l ies are hard to estimate at a glance , especially when 

there are a lot of them. To summarize them, the tallies are counted 

and a freq�ency figure entered. When we do this , we are constructing 

a FREQUENCY TABLE , like this . 

X 

3 

5 

7 

Tally 

� 1  

11  

"!Hl.. 

Frequency 

6 

2 

5 
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( 2) 5 . 1b 

Draw up a frequency table for these scores : 

X 80 65 6 5  7 5  65 6 0  65 70  7 0  65 60 65 70  7 5  7 0  

X Frequency Tally Frequency ( f )  

( 2 )  5 .  2 

Frequencies can be summed and squared in much the same way as we 

summed and squared raw scores earlier . 

From your answer in ( 2 )  5 . 1b 1 ;  

1 .  Find Ef 

2 .  Find (Ef) 2 

GIECK 0011-I YOUR ANSWERS 

22  



2 3  

Answer t o  ( 2 )  5 . 1b 

X Frequency Tally Frequency (f) 

80 1 1 
7 5  1 1  2 
7 0  1111 4 
65 :tHJ.. 1 6 
60 11 2 

Answer to (2) 5 . 2 

1 .  1 5  

2 .  2 2 5  



( 2 )  6 . 1  FREQUENCY DISTRIBUTION 

Because of the rru1ge and number of s cores that teachers and researchers 

are faced with , it is very o ften necessary to group the scores into class 

INTERVALS and set up FREQUENCY DI STRIBliTION .  

We wil l  examine the procedure for doing thi s by taking a set o f  

figures from a current affai rs tes t .  

Procedure 

36 48 2 2  66 1 8  55 55 64 7 2  6 2  

8 8  9 7  4 4  5 3  54 6 1  6 2  7 5  55 58  

5 7  89 62 4 7  36 53  69 75  8 0  56 

1 .  The first s tep is to determine the range (R) of the distribution ; 

t:1e h i ghest score (�-!) mi nus the lowest score (XL) , plus 1 .  

R (y -'H _) + 1 

(Comolete the equat ion for the range) 

2 .  1\cxt we need to sort the data in to groups o f  scores . We call each 

group of sco:·es an Interva l ,  and the di stance between the l mves t and 

highe s t  value in that interval , the size o f  the inte rva l .  I t  i s  gene rv l ly 

accep ted that there should be between 1 0  and 20  intervals in a distribu tion .  

l f  there are less than 1 0 ,  the groupings tend t o  be too coarse ,  result i ng 

j n  inaccuracie s . If there are more than 2 0 ,  the \-.'Ork b ecomes l aborious . 

Once the range has been determined , you can by t rial m1d error , eh vide 

numbers into the range to arr ive at a f i gure that \d 11 g ive you betweer.. 10 

ru1d 20  intervals . Often denominators o f  1 0 ,  5 ,  o r  3 are useful . Suppose 

we had a range of 70 ; 5 divides into 70 14 t imes , giv i n g  us 14 interval s 

for the distribut ion (we l l  wi thin our l imits of between 1 0  and 2 0  

intervals) . 

24 



Answer to (2)  6 . 1  Range = 8 0  (97 - 1 8) + 1 = 80 

(2 )  6 . lb 

Our range is 8 0 ,  so let ' s  choos e  an interval size of 5 (80  + 5 = 1 6) . 

1 6  fits nicely into the number of intervals we want (between 10  and 

20) . An interval size of 1 0  would have given us too few , (only 8)  and 

3 ,  too many (about 2 6) . 

3 .  There is one more thing you should note about the interval s i ze 

(abbreviated " i") , that is , l ocating the MID POINT of 

the interval . You can think of it as the median of the interval . If  

our interval was 50- 54 ,  the mid point would be 52 (50 51  @ 53 54) . 

4 .  How do we start cons tructing intervals? A good idea is to let the 

bottom interval begin with: 

a .  A mul tiple of the interval s i ze ( 5  in this case) , and 

b .  include in the s i ze the lowest score . 

I n  our example , we could start with the interval 1 5 - 1 9 ,  s ince 1 5  

is a multiple of 5 ,  and the interval contains the lowest score ,  1 8 .  

The next higher interval wi l l  b e  20- 24 , the next 25- 29 , and so on . 

MAKE SURE YOU UNDERSTAND THIS EXERCISE BEFORE 

YOU GO ON . YOU MAY NEED TO READ ( 2 )  6 . 1  A 

COUPLE OF TIMES . I F  YOU 'IHINK YOU ' RE READY 
TIJRN 1HE PAGE AND GO ON . 

2 5  



(2)  6 . 1c 

Here are our test scores 

36 48 2 2  66 18 5 5  55  64  72  62 

88 97 44 53 54 61 62 7 5  s s  58 

57 89 62 47 36 53 69 7 5  80  56  

From these figures , set  up a frequency distribution showing 

the following information . (A) 16 intervals . (B) the mid points 

for the intervals , (C) the tallies , (D) the frequencies . 

Remember , the frequency colunm (f) is the surrnnary of the number of 

scores occuring in each interval . 

S tart 
here 

I 

A 
Intervals 

1 5-19  

j 

B 

Mid points 

o-IECK YOUR ANSWER 

c 

Tal lies 

D 

f 
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2 7  

Your answer to ( 2 )  6 . 1c should look l ike this : 

A B c D 

Intervals Mid points Tall ies f -
9 5 - 99 97  1 1 

90-94  92 0 

85 �89  8 7  1 1  2 

80-84  82 1 1 

7 5- 79 7 7  11 2 

7 0 - 7 4  72  1 1 

65- 69 67 11 2 

60-64 62 '!"H:J.. 5 

55- 59 57 Tl-:bl 1 6 

50- 54 52  111 3 

4 5- 49 47 11 2 

40- 44 42 1 1 

35-39  37  11  2 

30- 3 4  32  0 

2 5 - 2 9  2 7  0 

2 0 - 24 2 2  1 1 

15-19  17  1 1 

I F  YOU MI\DE A MISTAKE , CHECK YOUR FI GURES CAREFULLY 



( 2 )  6 , 2  1HE MEAN 

One final point before going on to compute the standard deviation . 

How do you work out the mean of a distribution when your data is 

grouped? 

The procedure is very s imple . 

PROCEDURAL STEPS 

1 .  Set up a frequency distribution table as you have been shown . 

2 .  Take the mid point of one of the intervals as an arbitrary 

reference point , and in column D ,  score that deviation (x�)  

value 0 ( that is , it is the starting point and therefore has 

no deviation value) . For every interval above the reference 

point give a posit ive value from +1 upwards , and every value 

below ,  a negative value from - 1  down . 

3 .  Multiply each frequency by its deviation value to obtain the 

frequency deviation (column E) for each interval . 

4 .  Sum the plus and r.1inus frequency deviation values to obtain 

L:fx-" . 

5 .  Divide this by N .  

6 .  Multiply the anslver ( 4 )  by i .  

7 .  Add the value of the mid point to the obtained produc t (6) . 

HERE IS THE FORMULA 

X = M-" + 
L:fx� 
N (i) 

Where M .. = 

1 = 

arbitrary reference point (the mid point that you 
have selected) . 

the s ize of the interval 

LOOK AT THE STEPS IN RELATION TO THE FORMULA 

2 8  



(2)  6 .  2b 

Look at this example : 

A 

1 4 0 - 144 
135- 139 
130- 134 
1 2 5 - 129  
1 2 0 - 1 2 4  
ll S - 119  

* 1 1 0- ll4 
10 5 - 109  
100 - 104 

9 5 - 99 
9 0 - 9 4  
f< S - 89 

B 

1 111  
1 
1 1  
1 
� 111 
'I'iY- 11 
'J:'H.J.. 1 
� 
11 
111 

J 

c 

f 

4 
1 
2 
1 
8 
7 
6 
5 
2 
3 
0 
1 

2 9  

D E 

x"' fx ... 

6 24 
5 5 
4 8 
3 3 
2 15 
1 7 � � �- ()_) 
0 0 

- 1  - 5  
- 2  - 4  
- 3  - 9  
- 4  0 
- 5  - 5  - 2 3 

-------··---------------·-------

1. The mid point 1 1 2 from the interval 1 1 0 - 114 has been selected as 

the arb itr ary refe rence po in t . 

2 .  Thl! mid po int is given a deviat ion (x-· )  value of 0 ,  and the 

deviat ion co lllll111. (D) completed . 

.) "  Columns C and D are mul t ipl ied to obtain a frequency Jeviation 

fx for each interval . TI1e plus and minus frequency deviations 

are swnmed and Zfx obtained (63- 23  = 40) . 

4 .  These values are now placed in the fonnula . 

X = M .. L:fx "'  + N 

= 
40 

1 1 2 + 40 

= 1 1 2  + 1 X 5 

= 11 7 

(i)  

(5)  



( 2) 6 .  3 

Here is a partially completed frequency distribution table . Find the 

mean for this grouped data : 

A B c D 

f x"' 

70- 7 4  1 1 
6 5- 69 1 1 
60-64 1 11 3 
55- 59 1 1  2 
50- 54 'J:'H.l. 11 7 
45-49 1:'Hl. 1 6 
40- 44 "!J:j,l 5 
35-39 11 2 
30- 34 1 1  2 
2 5- 29 1 1 

1 .  Select a mid point , and complete columns D and E (the ----
deviations , and frequency deviations) .  

2 .  State the interval size ----
3 .  Find L:fx"' ----

4 .  Place the values in the formula : 

M"' + 

+ 

5 .  Give your answer for X 

L:fx"'  
N (i) 

X 

CHECK YOUR ANSWER 

3 0  

E 

fx"' 



Your answer for (2) 6 . 3  should look like this . 

A B c 

f 

7 0- 74 1 1 
65-69 1 1 
60-64 111 3 
5 5 - 59 1 1  2 
S0- 54 lHJ. 11 7 
45 -49 'l1:R 1 6 
40- 44 ':tHJ. 5 
3 5-39 1 1  2 
30-34 1 1  2 
2 5- 29 1 1 

1 .  We selected the mid point 4 7  (the interval 45- 49) . 

2 .  The size of the interval was 5 .  

3 .  L:fx ... = 1 0 .  

4 .  The values in the formula : 

- 10  X = 47 + 
3 0  

X 5 

= 47 + . 333  X 5 

48 . 67 

Q-IECK YOUR CALCULATIONS 

IF YOU GOT 1HIS WORNG 

31 

D E 

X .. fx"" 

5 5 
4 4 
3 9 
2 4 
1 7 +29 
0 0 

-1  - 5  
- 2  -4  
-3  -6  
-4  -4  -19 



(2)  7 . 1  COMPIITATION OF 1HE STANDARD DEVIATION 

USING GROUPED DATA 

When the interpretation of a distribution of scores requires the 

computation of the standard deviation, it is often the case that the 

number of scores , and range of distribution are of sufficient 

magnitude to necessitate the grouping of the data in a way which 

makes its computation more manageable . 

Here are the steps to work through in determining the standard 

deviation of grouped data . 

PROCEOORAL STEPS 

1 .  Construct a frequency distribution and determine the basic 

values . 

A B c D E F 

f X , fx' fx' 2 

95- 99 1 1 9 9 81 
9 0 - 94 0 8 0 0 
8 5 - 89 11 2 7 14 98 
80- 84 1 1 6 6 36  
7 5 - 79 11 2 5 10 so 
7 0 - 74 1 1 4 4 16 
65- 69 11 2 3 6 18 
60- 64 JB.l. 5 2 10 20  
5 5 - 59 "!1:lJ.. 1 6 1 6 +65  6 
50- 54 111 3 0 0 0 
4 5 - 49 11 2 -1  - 2  2 
40-44 1 1 - 2  - 2  4 
3 5 - 39 11 2 -3  - 6  18  
3 0 - 34 0 - 4  0 0 
2 5 - 29 0 - 5  0 0 
2 0- 24 1 1 - 6  - 6  3 6  
1 5-19  1 1 - 7  - 7  - 23 49  

Efx'  = 42  Efx' 2 = 

a .  Select an arbitrary reference point , in this case the mid point 5 2 .  

b .  Calculate deviations from the reference point. 

c.  Obtain the frequency deviation for each interval and find the Efx ' .  
Watch the signs ! Here , we get 4 2 .  

3 2  

434 



(2)  7 . lb 

d. MUltiply the x� and fx� columns to get Lfx�2 , (column F . )  

The values are now all positive (multiplication of like 

s igns) . This is the frequency times squared deviations . 

You can get the same result by squaring each deviation 

in cohnnn D ,  and multiplying each with its frequency in 

column C .  To obtain Lfx� 2 , add the frequency squared 

deviations of column F .  For this distribution , Lfx�2 = 434 . 
2 .  Now place these values in the formula for the standard 

deviation, grouped data . 

3 .  

1HE FORMULA s = i 

WORK IT OUT = 

5 j -¥&-LIKE 1HIS 

Start here � 
A 

�6 Ft1. 4) 2  .' = 

1 . 9� 
DIVIDE 

c 

TAKE QUOTIENT B 

�AY FROM A 

D .  Find the square root of C .  

' � /  
B 

DIVIDE and then 
find the square 
of the answer 

E .  Multiply value (D) by i (the interval size) . 

F .  Value (E) is the s tandard deviation. 

Here are the worked values : 

A .  

B .  

c .  

D .  

E .  

F .  

14 . 47 

1 . 96 

12 . 51 3 . 54 
17 . 6 8  

The standard deviation; s = 17 . 68 

QIECK 1HE CALCULATIOlJS YOURSELF 

BEFORE GOING ON . 

3 3  



(2) 7 .  2 

Now calculate the standard deviation from this frequency distribution. 

A B c D E 

f X .. fx" 

80-84  1 1 
75-79  1 1 
70- 74  1 1 
65- 69 1111 4 
60- 64 1111 4 
55- 59 llY. 11 7 
50- 54 1'H-l 1 6 
45- 49 1:1-ll 1 6 
40-44 "!H;l 1 ' 6 
35-39 1 11 3 
30-34  0 
2 5- 29  1 1 

1 .  Complete the construction of the tab le above . 

a .  Select a mid point as arbitrary reference point. 

b .  Complete column of deviations . 

c .  Complete frequency deviations column, find �fx" . 

d .  Complete frequency squared deviations , find �fx" 2 

2 .  Place the values in the formula : 

3 .  

Work the values 

A. Divide 

B .  Divide 

s = 

= 

·/ E fx'2 
1 N -

C.  Take quotient B from A 

D .  Find the square root o f  (C) 

E .  Multiply value (D) by i 

F .  s = 

3 4  

F 

fx ... 2 



Your answer to (2)  7 . 2 should look like this : 

A 

80-84 
7 5- 7 9  
70-74 
65-69 
60- 64 
55- 59 
50- 54 
45-49 
40-44 
3 5-39  
30-34  
2 5- 29  

1 .  a.  

c .  

d.  

2 .  s = 

3 .  A. 

B .  

c .  

D .  

E .  

F .  

B c D 

f x"' 

1 1 6 
1 1 5 
1 1 4 
1111 4 3 
1111 4 2 
"lHl.. 11 7 1 
11-U. 1 6 0 
nil.. 1 6 -1 
:tH,l. 1 6 - 2  
111 3 -3  

0 -4 
1 1 - 5  

In our case 52 . 

L:fx"' = 1 0 .  

L:fx"'2 = 218 .  

s} 21s 
40 . 0625  

5 . 45 

. 0625 

5 . 387 

2 . 321 

11 . 60 

The standard deviation = 11 . 60 

IF  YOU MADE A MISTAKE Q-IECK OVER 

YOUR CALCUlATIONS ; YCU MAY NEED 

TO LOOK OVER 1HE EXAMPLES I N  

(2)  7 . 1  AGAIN . 

3 5  

E F 

fx"' fx"' 2 

6 36 
5 2 5  
4 16 

12 3 6  
8 1 6  
7 +42 7 
0 0 

- 6 6 
-12  24 
- 9 2 7  

0 0 
- 5 - 32 2 5  



(2)  8 . 1  Tiffi STANDARD DEVIATION 

GROUPED DATA 

The standard deviation is probably one of the most widely used 

statistics in educational and psychological research. I t  is  a 

measure of the average distance of individual s cores in a 

distribution from the mean. 

The following scores were derived from a test in s tatistics . 

98 96 94 90 87 83 83  83 81 80 

80 79 79 79 79 79 78 78 76 7 5  

75  7 5  7 4  7 1  68 6 5  6 5  6 4  60 59 

59 58 57 53 53 52 49 47 42 37 

1 .  A.  Construct a frequency distribution table . 

B.  State the interval s ize . 

C. State your selected mid point . 

2 .  A. Put in the values for the equation. 

X ;:::< M,.. + L: fx ,.. 
N (i) = + (_) 

B .  Determine the mean using the grouped data method. 

3 .  A. Put in the values for the equation. 

B .  Calculate the standard deviation 

using grouped data . 

1URN OVER Tiffi PAGE TO 

MAKE YOOR CALCULATIONS . 

= 

36  



(2 )  8 . 1b 

A B c D 

YOU MAY AlSO USE 1HE PAGE OPPOS ITE TO 

MAKE AN'l OF YOUR CALCULATIONS ON. 

3 7  

E F 



Your answer to (2 )  8 . 1  should look like this . 

1 .  A 

A 

95-99 
90- 94 
85- 89 
80- 84 
75- 79 
70- 74 
65-69  
60-64 
5 5 - 59 
50- 54 
45-49 
40-44 
35-39 

1 .  B .  
c .  

2 .  A .  

B .  

3 .  A. 

B .  

B c D 

f x "'  

11  2 6 
11  2 5 
1 1 4 
1:HJ.. 1 6 3 
nu 1H-l 1 11 2 
11 2 1 
111 3 0 
11 2 - 1  
1111 4 - 2  
111 3 - 3  
11 2 - 4  
1 1 - 5  
1 1 - 6  

L:fx"' 

(in this case , i = 5) 
Mid point = 67 (interval 65- 69) . 

x 67 + 30 5 = 
40 X 

x = 70 . 75 

s/ 376 
- . 56 2 5  4 0  

s = 14 . 87 

IF YOU HAVE MADE A MISTAKE 

CHECK YOUR FIGURES CAREFULLY . 

MJST ERRORS ARE DUE TO EilliER 

FAULTY DIVISION OR MULTIPLICATION 

OR BO'IH . MAKE YOUR OORRECTIONS 

AND GO ON TO 1HE LAST PROBLEM. 

3 8  

E F 

fx"' fx""2 

12 72 
10 so 

4 16 
18 54 
22  44 

2 + 68  2 
0 0 

- 2  2 
-8  16 
-9  27  
- 8  32 
- 5  25 
-6  36 

- 38 

= 30 L:fx""2  = 376 



(2)  8 . 2  

The fol lowing scores were derived from a comprehension test . 

16 37 43 43 so 32 5 28 43 1 5  

2 5  3 4  4 0  4 3  43 3 4  40 45 38 6 

1 .  Calculate the mean using the grouped data method. 

2 .  Calculate the s tandard deviation from the grouped 

data . 

NOTE : 

You wil l  

a .  

b .  

c .  

d .  

A 

need to : 

Rank the scores . 

Construct a frequency distribution table . 

State the interval size 

Determine a mid point . 

B c 

COMPARE YOUR ANSWERS WI'lli OURS AT 

1HE BACK OF 1HE PROGJW.t.1E 

D 

3 9  

E F 
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APPENDIX 
TABLE 1 

S Q L\ R E  R O O T S  O F  N C M B ERS 1-10 

1 Differences 
0 1 i 2 1  ,· 3 4 5 6 7 8 9 . . !  

; 1 2 8 ; 4 5 6 7 8 9  

1-- . -- :-- -- - -- 1 
1 · 0  1 ·000 HXI5 1-QW : 1 {) 1 5  1 -{)20 1 -Q25 1 ·030 1 ·034 1 ·039 1 ·044 0 1 1 '1 2 2 3 3 4 � 

I I 
1 ·049 1 ·{164 : H.\ 'iS ; 1-1.'163 l -t'l6S H\72 I {177 l -OS2 1 ·086 1 ·091 0 1 l , 2 :l 3 · 3 t -l 
1 ·095 I · HXl : 1 · h'-' ' l · h� 1 · 1 1 4 1 1 · 1 1 8  1 - 1 22 1 · 1 27 1 · 1 3 1  1 · 136 o 1 1 1 2  2 3 t a  � 4 
1 - 140 1 · 1-l� ! 1 · 1 -&9 1

1
1 · 1.'>3 1 · 15S 1 - 1 62 1 - 1 66 1 · 1 70 1 ·i75 1 · 1 79 0 1 1 2 2 3 ,  3 1 <i 

1 ·1 
1 ·2 
1·8 

1 -4  
1·6 
1·6 

1·7 
1 ·8 
1·9 

I . 
I- 1 83 1 - 1&: : 1 · 192 1 - 1 00  1 -200 1·204 1 -20s 1-212 1 -211 1 ·221 o 1 1 z 2 2 I 3 3 4 
1·2:?5 1 ·22\l : 1 ·:!33 ! 1 · :!37 1 ·2·& 1 1 ·245 1 ·249 1 ·253 1 ·257 1 ·26 1 0 1 1 2 2 2 ! 3 3 i 
1·265 1 · �  1 1 ·:?73 i l · :!i7 1·2S1 1 ·285 1·288 1 ·29'2 1 ·296 1 · 300 0 1 1 2 2 2 i 3 3 4 

1 ·304 1 ·30S ; 1 ·3 1 1
1
1 1 -315 1 · 3 1 9  1 ·323 1·327 1·330 1 ·334 1 ·338 0 1 1 2 2 ;; i 3 3 3 

1·34!? 1 · 3-l.J ' 1 ·349 1 ·353 1 ·356 1 ·360 1·3f>4 1·3ti7 1 ·37 1 1 ·375 0 1 1 1 2 !? i 3 3 3 
1 ·378 1 ·3&! 1-386 1·389 1 ·393 1 ·396 1-400 HW 1-407 1 -41 1 0 I 1 1 2 2 3 3 3 

2·0 1 -414 H18 1�1 142.5 H2S 1 -432 1-435 1-439 H42 1-446 0 1 1 1 2 2 i 3 3 
2-1 
2·2 
2·3 

1-449 1-453 1-4..56 1 -f59 Ht\3 1 -466 1-470 1 -473 1 -476 1 -480 0 1 1 1 
I-483 1 -487  1-490 H93 H!l7 1 ·500 1·:'>03 1 ·507 1 ·510 1 ·513 0 I 1 1 
1 -517 1 ·5!0 1·523 l·S26 1·530 1 -533 1 ·536 1 ·539 1-543 1-546 0 1 1 1 

2 2 � 3 3 
2 2 t 2 3 S  
2 2 1 2 3 3  

2·4 1 •549 1•552 1 •5..'>f\ 1 •559 J-.')62 1 ·565 1 ·.�()8 1 ·572 1·575 1 ·578 0 1 1 1 o) 2 � 2 3 3 
2·5 1 ·581 1 ·� 1-.:>87 1·591 1 ·594 1 ·�!17 1 ·Gro 1 · 603 1 ·606 1 ·600 0 1 1 1 2 :? ! 2 :t 3 
2·6 1 ·612. 1-4$16 l-619 . Ht.!2 1 -625 Hi:!S 1 ·631 1 ·634 1 ·637 1 ·640 0 1 1 1 1  2 2 ;  :! :t 3 

I i 
2·7 1-643 1·&46 1 -6-19 1 1-652 1 ·655 1 ·6.'18 1 ·661 l-664 1 ·667 1 ·670 0 l 1 1 2 2 ' 2 3 � 
2·8 l -673 1 ·666 · 1 -6�9 · ! ·os::! 1 �  HiSS 1 ·ti!l l 1 ·694 1 ·697 1 · 700 0 1 I l l 1 :? ' �  '! 3 
2·9 1 703 1 -oo 1 1  -oo ' 1 -1., 1·715 1·il8 1 ·720 1 ·723 1 ·726 1 · 729 o 1 1 · 1 1 ·• · "  2 3 . . ,  . ,  i . . • ; ... ! -

2 3 1 3·0 1 · 732 1 ·735 1·';38 � l·H1 l ·i.U 1·746 1·749 1·752 1 ·755 1 ·758 0 1 I l l 2 i 2 

S·t 1 ·761 1 ·71)4 , 1·766 ! 1 ·769 l · i i :'!  1·775 1 ·778 1 ·780 1·783 1 ·786 0 I 1 1 1 2 !  2 ·• :t 

3·2 �-.87891�, 1  1 ·_ 8-·
9:19:! 11 1

1 ·.� �� 11
·. ��� H OO l-80 3 1 ·806 1 ·808 1 ·81 1 1 · 8 1 4  0 1

1
1

1 1
1 

1 2 i :!  :? = 
8·8 • ..� -� 1 -828 1·830 1 ·833 1·836 1-838 1 ·84 1  0 1 l :? . 2 '! :! 
8·4 1 ·844 1 ·847 1 ·849 ' 1 ·85:! H-55 1 ·857 1·860 1 ·863 1 -665 1 ·868 0 1 1 ! 1  1 2 ,  ., .? :! 
3·5 1 ·87 1  1·873 1-876 : l ·t<i�t 1 ·�-S 1 1 l ·K84 1 ·887 1 ·889 1 ·892 1 ·895 0 1 I j 1  I ·> ; '' � ·' 
3·6 1 ·897 1·9UO i 1·903 : 1·905 1 ·908 1 ·910 1·913 1·916 1·918 1 ·921 o 1 1 1 1 :; I �  ·> ·' I I : 1 �. : :  8·7 1 ·924 1·926 1 ·929 1 ·93 1 Hl34 1 ·936 I 1 ·939 1 ·942 I·944 1 ·94'; 0 I 1 1 1 ' I " M 
3·8 1 ·949 1 ·952 1 ·9.:» ! 1 ·957 H�UO 1 ·962 1 ·005 1 ·967 1 ·970 1 ·972 0 1 1 I 1 ; ' � 2 ·• 
3·9 1 ·975 I ·977 1·980 1 ·982 1 · 985 1 ·987 1·990 1 ·992 1·995 1·997 0 1 1 l I 2 !  2 2 2 
4·0 2·000 2-()0'.2 2-()05 :Nl07 :?·<HO 2-Ql2 2-Q15 2·017 2·020 2-o22 0 0 1 ! 1  1 1 :? 2 ;z 
4-1 2·025 2·027 !!·030 �-()32 2-()35 2-()37 2-()40 2-Q42 2oo(H,II 2·047 0 0 1 1 1  1 1 2 :! 2 
4•2 2•049 2-Q52 l!·OM 2-Q57 2·(\59 2·062 2•()64 2-(}66 2-()69 2•07 1 0 0 1 I 1 } 1 � o) 2 2 

:.: :::: :�: I :::: :: �:: ::: ::: ::: :::� ::: : : : :, : : : I : : � 
4·5 2· 1 2 1  2· 1 24 2·I26 2· I 28  2· 1 3 1 2· 1 33  2· 135 2·138 2·I40 2·14:? 0 0 1 1 1 I '  2 2 2 
4-6 2· 1 45 2·147 2-149 t-152 2·15-l 2·156 2·159 2·161 2· 163 2-166 0 0 I i 1 1 I l 2 2 ·' 

4-7 2·168 2 · 1 70 2·1i3 2· 175 !H 7 7 ,. 2· 1 79 2· 182 2-184 2-186 2·189 0 0 I l l 1 1 1 2  2 2 
4·8 2· I 9 1  2·I93 2· 195 2-198 2·:!00 2·:?02 ! � 20J 2·!!07 2·:300 2·21 1 0 0 1  1 I I l l!  2 2 
4·9 2·2 1 4  2·216 :!·:! I S  2·220 :?·223 2·2-.!.."i 1 2·2.27 2·:!'29 2·232 2·234 0 0 1 i I 1 I ! 2 2 2 
5·0 2·236 2·238 2·2·41 2·!!43 2·24-'j I :!·�4';' I :!·:?49 2·252 ::!·254 2·256 0 () 1 ' 1 1 } 1 2 2 2 
5·1 2·258 2·261 2·263 2·26..'> 2 · :'!6'; , 2·269 , 2·!?72 2·274 [ 2·276 2·278 0 0 I ! 1 1 1 1 2  li! 2 
5·2 2·-280 2·283 2·28.5 2·28'; 2·:?� ' 2·291 I :!·293 2·296 2·298 2·300 0 0 1 1> 1 l 1 ll 2 2 
6-3 2·302 2-304

,
2·307 I 2·300 2·3 1 1 1 2·313 2·315 2·31; 2·819 2·32·� 0 0 1 1 1 1 I :? � 2 

5-4 2·324 2·3.26 j 2·328 j 2·330 2·332 j 2·335 2·337 2·339 2·34.1 
I 

2·343 0 0 1 ! 1 I I � 1 2 :! 
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S Q r.-\. TI E  R O OTS O F  N U M B E R S  1-10 

I i Diflerences 

�� -� _1_ �- _s_ -4-!-5- __ 

6 
_ __ 7 _ __ s _ __ 9_ ������ 

6·5 2·345 2·34i' 2·349 1 :?·35:? :!·354 ; �·356 2·3.'\8 2·360 2·362 2·364 0 0 1 1 I I I !! 2 
6·6 2·366 2·369 , 2·371 1 �·373 :'!-375 , l!·3n 2·3i9 2·381 2·383 2·385 o o I I 1 I I 2 2 
6·7 2·387 2·3!)0 2·392 :?·394 2·300 ' 2·398 2·400 2-402 I 2·4.04 2·406 0 0 I I I I I 2 2 
5·8 2·408 2·4 10 2·4 1 :?  2·41 5  :?·4 1 7 ! 2··ll9 2·421 2-423 2·420 2·4:27 0 0 I 1 I I I 2 2 
6·fl 2· 4.29 2-43I I. 2·4.33 1 2·435 :!·437 , 2·!39 2·4-ti 2·443 2·445 2·447 0 0 1 1 1 I I 2 2 

6
·0 2·449 2·452 :?-454 :?·456 :!·4:>8 1 2-400 2·462 2-464 2·466 2·468 0 0 1 I I I 1 2 2 

8·1 2·470 2·472 2 - 474 1 2·476 :?·47$ ! 2·-4-80 2·482 2·484 !l-486 2·488 0 0 1 I 1 1 1 2 2 
6·2 2·490 2.:;lil� :?·494 1 :!·400 :? ·�<},_� I 2·500 2·502 2·:>04 2·506 2·508 0 0 1 I I I 1 2 2 
6·3 2·5IO 2·5I2 2·:i l 4  · 2·51G :?·5 I 8 : 2·5-')Q 2·522 2-524 2·5:!6 ' 2·628 0 0 l i i I I 1 2 2 

8·4 2·530 2·!i3:? 2·534 2·536 ·>.sag ! "·540 2·�2 2·544 , 2·546 2·5·18 0 0 I 

I
I I 1 I 2 2 

6 ·6 ll 2·550 2·551 2·;-.<;3 2·05..'> 2·5..'>7 i ;!.559 2·56I 2·563 I 2·565 2·567 0 0 I 1 1 1 1 2 2 
6·6 2·569 2-5il :!·573 2·575 2·57i i 2·579 2·581 2·583 2·585 2·587 0 0 I 1 I I I 2 2 

8·'7 1 2·588 2·590 2·592 2·594 2·5..<16 ! 2·59S 2·600 2·602 2·604 2·606 0 0 1 • 1 1 I 1 2 2 
6·8 I. 2·608 2·610 2·6I 2  2·613 2·6I :>  1 2·617 2·619 2·62 1 2·623 2·625 0 0 I I i 1 I I I  � :? 
6·9 2·627 2·629 2·631 2·632 2·634 i 2·636 2·638 2·640 2·642 2-644 0 0 I Il l l 1 1 2 2 
7·0 1 2·646 2·648 2·650 1 2·651 j-653 1 2-655 2·657 2·659 2·66I 2-663 0 0 I 1 1 1 ! 1  2 2 

7-1 1 :  2· 66.'; 2·666 2·668 1 2·670 �·t'7:? i !!·67. :!·676 2·678 2·680 2·68I 0 0 1 1 1  1 1 1 1  1 2 
7·2 .1 ,  2·683 2·(\$5 2·687 �·6S�I ::·t•tl l ' 2·693 2·6!» 2·696 I 2·698 2·700 0 0 1 I 1 1 I 1 � 
7·8 � � 2·702 2·70. , 2·706 1 �·iO; 2·709 , 2·71 1 , 2·713 11·715 2·7 I 7  2·718 0 0 I I l I j i  1 <t 
7·4 ! 1 2·720 2·722 I 2·724 �-726 2·";!8 t 2·729 2·731 2·733 2·735 2·737 o o 1 1 1 I i t  t 2 
7·5 1 1 2 739 2·740 1 2·742 1 :!-7« 2·i-&6 : :i-iol8 ' 2·750 2·751 2·753 2·755 0 0  I 1 1 1 l 1 1 2  
7·6 ; 1 2· 757 2·759 · 2·760 :H6:? 2·7M

. !!·766 1 2·768 2·769 2·771 %·773 0 0 1 1 1 1 1 1 I 2 

7·7 I ,  2·775 2·777 2·n8 . !·780 t-782 !·7M 1 2·786 2·787 2·789 2·791 o o I ' I 1 1 1 1 2 
7·8 2·793 2·79a 2·196 1 2·798 :.!·SOO 2·802 2·804 2·805 2·807 2·809 0 0 1 1 I 1 1 1 " 
'1·9 2·8 1 1  2·812 2·81 . 1 2·816 2·81S 2·820 2·82I 2·823 2·825 2·827 0 0 I 1 I 1 1 1 2 

8·0 2·828 2·830 2·832 ' 2·834 :?·835 � 2·837 2·839 2·841 2·843 2·844 0 0 l 1 I I 1 1 2 
8·1 ; i 2·846 2·848 2·� ' 2·85I 2·853 ' �·&'i.li 2·857 2·858 2·860 2·862 0 0 1 I I 1 1 1 2 
8·2 ., 2·864 2·865 2·867 , 2·869 2·87 1 I 2·872 2·87. 2·876 , 2·877 2·879 0 0 I 1 I 1 I 1 2 
8·3 2·881 2·883 2·884 2·886 2·888 2·890 2·891 2·893 2·895 2·897 0 0 I l 1 1 I 1 2 

8·4 I 2·898 2·900 2·902 2·003 2·905 2·007 2·909 2·9IO 1 2·9 1 2  2·9 1 4  0 0 ] I I 1 1 1 2 
8·5 1 2 ·9 1 5 2·917 2·919 2-921 2·922 %·924 2·926 2·927 �:9� 2·93 1 0 0 1 j I 1 I 1 1  1 2 8·6 

I 
2·933 2·9M 2·936 !!·938 2·939 2·941 2·943 2·944 :!-!}46 2·948 0 0 I 1 1  I I . 1 1 2 Squ-

8·7 I 2·950 2·95I 2·953 2·955 2·956 ' 2·958 2·960 2·961 2·963 2·965 0 0 I I 1 1 � I  1 2 
roee. a 

8·8 ::!·966 2·968 2·970 2·972 2·973 ! 2·975 2·977 2·978 2·980 2·982 0 0 1 i 1 1 1 1 1 2 8·9 i 2·983 2·985 2·987 2·988 2·990 1 2·992 , 2·993 2·995 2·997 2·998 0 0 I � I 1 1 1 I 2 

9·0 I 3·000 3·002 3·003 . 3-oo5 3·00"; : 3·008 . 3·0IO 3·01 2 3·013 3·015 0 0 0 ,. I 1 1 1 1 1 

9·1 3·017 3·0I8 3·020 1 3-()22 31)23 , 3.025 1 3·(127 3·0:.!8 3·030 3.032 0 0 0 1 1 1 I 1 I 

9·2 3·033 3·035 3-o36 3-Q38 3-Q.W 1 3·041 3·043 3·045 3·046 3·048 0 0 0 I 1 I 1 1 I 

9·8 3-QOO 3·051 3·053 3{)55 3-()56 3·05S 3 ·059 3·061 3·063 3·064 0 0 0 !  1 1 1 1 1 1 

9·4 3·006 3·068 3·069 3-()'i1 3{17� ·, 3-(174 , 3·076 3·077 , 3·079 , 3-()81 0 0 0 ! 1 1 1 1 l ! 
9·5 1 3·0R2 3·0Sf 3·08.5 3-Q87 3·0S9 3·090 3·092 3·094 3·095 I 3·097 0 0 0 ! 1 I 1 I I 1 1 
9·6 3·0\18 3- 100 3· 10:! 3·103 3· 1 05 , 3·106 3· 108 3· 1 10 1 3 · l l 1  3· 1 13 0 0 0 1 1 I I l l  I 1 

9·7 1 3·1 1 4  3·Il6 3· 1 1 8 ' 3·119 3 - 1:! 1  3·122 3·124 3·126 3·127 3·129 0 0 0 ! 1  1 1 l l  1 1 
9·8 3· 1 30  3·132 3· 1 34 , 3· 1 3-"> 3·1�� 1 3· I 38 3· 1 40 3·142

: 
1 3· 1 43 3-145 0 0 0 � l l 1 I I 1 

lt·9 1 3· 1 46 3·148 3·130 3· 1 5 1  3·1.;3 ! 3· 1 54 \ 3· 1 56 3· I58 3·I59 3-161 0 0 0 1 l 1 i l 1 l 
· ! i I � � L--�---L--�--�--L-.�--�---L--�--�--L---L---J---�, 
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0 
1-- --

1 0  3·I62 
I 

11 3·317 
12 3·464 
13 3 ·600 
14 ! 3·74:! 

1 5  3·873 
16 4·000 
17 4· 1 23 
18  4 ·�43 
19 4·359 

20 4·472 

21 4·583 
22 4·690 
28 4·796 

14 4·R99 
25 5·000 
26 5 ·099 

27 5·IOO 
28 5·292 
211 5·385 

so 5·477 

31 1 5·568 
32 5·657 
83 5·745 

34 5·831 
S5 5·016 
88 6·000 

87 6·083 
88 6·164 
88 6·245 

40 6·325 

41 6·40:1 
42 6 · 4 tH 
4S 6 ·557 

44 6·633 
45 6:708 
M 6·782 

" 6·856 
48 6·928 
49 7-ooo 

50 7·07 1 

fit 7 · 141 
62 7·!! 1 1  
68 7·280 

M 7·348 

S QUAR E R O O TS O F  NU�I B E R S  10-1 00 

1 2 3 
-- ----
3 · 1 78 3-1 94 3·209 

3 ·332 3 ·347 3·36:! 
3·479 3·493 3·507 
3·610 3·633 3·647 

3·755 3·768 3·782 
3·886 3·899 3·9 1:? 
4·012 4·025 4·037 

4· 1 35 4· 1 47 4· 1 59 
4 ·254 4·266 4·�18 
4 ·370 4·382 4-393 

4·483 4·494 4·506 

4·593 4·604 4 ·615 
4·70 1 4·7 1 2 4·722 
4·806 4-8I7 4·827 

4·909 4·9I9 4·930 
:3·010 5·020 5·000 
5· 109 5· 1 1 9 5·1 :!8 
5 ·206 5·21 5  5 ·223 
5·301 5·3 10 5·3:?0 
5 ·394 5·404 5.,U3 

1)·480 5·495 5·505 

5·577 5·586 5·595 
5 ·666 5·675 5·683 
5·753 5·762 5·77 1  

5·840 5·848 5·857 
5·925 5·933 5·941 
6·008 6·017 6·025 

6·09I 6·099 6· 107 
6· 1 73 6· 1 81 6· 1 89 
6·253 6·261 6·269 

6·332 6·340 6·348 

6·41 1 6·4I9 6·427 
6·4R8 6·496 6·.3()4 
6·565 6·573 6·580 

6 ·641 6·648 6·656 
6·7 I 6 6·723 6·731 
6·790 6·797 6·804 

6·863 6·870 6·877 
6 ·935 6·943 6·950 
7·007 7·014 7 ·021 

7·078 7·085 7-()92 

7·148 7·155 7-162 
7·21 8 7·225 7·232 
7 ·287 7·29( 7-301 

7·355 7·362 7·369 

: 

4 ! 
i 5 6 
I 

3·� 
. 

3·:2tt1 1 3·!?36 

3-376 1 3-:m I NOt> 
3·5:"!1 3·536 ' 3·.).)1) 
3·661 i 3·67-l , 3·6SS 

3·79..'\ 3·80S i 3·S!?1 
3·9!?4 ; 3·934 ; 3·950 
4 1)5(1 4-o62 j 4·07 4 

H 71 � 4-183 -i·I95 I 4-�\ 4·3t1 i  : 4·313 

4 -�� i 4·
�

1
� 14-4:?7 

4·al , . 4-a:"!S -i·539 

4-6:?6 1 4-637 j 4·&&8 
4·733 i 4 · 743 \ -t·7.">-l 
4·831 i 4· !HS i 4·858 

4·9-40 ; Hl50 i 4·960 
5 -()t(j 5 ·0.)0 5{160 
5·13:5 5· 14S . 5 · 151> 

- :?35 i - "+4 1 _  ·>54 �·- �--
. 

.,._ 
5·3� 5·339 i 5-348 
5-� I 5431 j s-4-U 
5·514 5-5� . 5·532 

5� 1 5-61:? ' 5·621 
5-69::! 5·701 : 5·i10 
5·7';9 . 5·788 1 5·797 

5·86..'\ ' 5·874 ' 5·!182 
5·950 5·958 : 5·967 
6·033 ' 6·042 i 6-Q50 

6-I l� ! 6-1!!4 . 6·132 
6·1\l"; . 6·:?1.15 ! 6·:!13 
6·277 i 6·!!85 , 6-� 

6·356 ; 6·364 ' 6·312 

6·434 I 6-44:? 1 6-4-50 
6·5 1 :"!  i 6·519 : 6·527 
6·5&S 6·595 I 6-&)3 

6·� 1 6 ·671 1 6-6'78 
6·73b i 6·i45 6-753 
6·81 ') ' 6·819 6·8:..">6 

6-SS.: !  6-892 6·899 
6·957 1 6·964 ! 6·97 1 7-()!!) i 7-()36 1 7 -{)43 7-()99 7-106 . 7- 1 13 

7-169 7-176 7· 183 
7·239 7·248 7-� 
7·306 1-31-& 7·321 

7·376 7-� 7-389 

7 8 9 
-- --1-
3·!?7 1 . 3·!?86 3·302 

3·4!?1 ' 3·435 3-400 
3·5\H I 3·578 3·592 
3·701 3·713 3·7!?8 

3·834 3·847 3·860 
3·96:? 3·975 3·987 
4-()87 4·099 4 · 1 1 1  

4·207 4·219 4·23 1 
4·3:?4 4·336 4 ·347 
4·438 . 4·450 . 4·461 

•. ..., I , .,., l ··, 

-1-658 1 4·669 4·680 
4·464 1 4·775 4·78.� 
·l-868 . 4·879 4·889 

4·970 1 4·980 4·990 
5·070 i 5·049 5·089 
5·167 , 5·177 5·187 

5·282 .'>-263 , 5-�3 
5·357 5·367 5··376 
5·� 1 5·459 5·468 

5·M1 5·550 5·559 

5·630 5·639 5·648 
5·7lil 5·727 5·736 
5·805 5·81-i 5·822 

5·891 5·� 5·908 
5·975 5·983 5·992 
6-()SS 6·066 6·075 

6·140 6-148 6·156 
6·:!21 6·229 6·237 
6·301 6·309 6·317 

6-380 6·387 6·395 

6458 6·465 6·473 
6·535 6·542 6·550 
6·6 1 1  6·618 6·626 

6-688 6·693 6·701 
6·760 6·768 6·775 
6·8M 6·8U 6·848 

6·907 6·914 6·921 
6·979 6·986 6·993 
7-()50 7-Q67 7·064 
'i-120 7-127 7-13( 

7-190 7-197 7·20-1 
7·259 i-266 7·273 
Nl28 7·335 7·34.2 

7·Ste 7-403 7-409 

Differences 
1 2 3 4 5 6 7 8 9 --
2 3 5 6 8 9 1 1 12 14 

1 3 4 6 7 9 10 12 13 
1 3 4 6 7 8 10 1 1  1 3  
1 3 4 5 7 8 10 1 1  1 2  

1 . 3 4 5 7 8 9 l l  1 2  
1 3 4 5 6 8 9 10 1 1  
1 2 4 5 6 7 9 10 1 1  

1 2 4 5 6 7 8 10 1 1  
1 2 3 5 6 7 8 9 10 
I 2 3 5 6 7 8 9 10 
1 2 3 4 6 7 8 9 10 

1 2 3 4 5 6 8 9 10 
1 2 3 4 5 6  7 8 9 
1 2 3 4 5 6  7 8 9 
1 2 3 4 5 6 7 8 9 
I 2 3 4 5 6  7 8 9 
1 2 3 4 5 6 7 8 9 

1 2 3 4 5 6 7 8 9 
I 2 3 4 5 6 7 7 8 
1 2 3 4 5 5  6 7 8 

1 2 3 4 4 5 6 7 8 

1 2 3 3 4 5 6 7 8 
1 2 3 3 4 5 6 7 8 
1 2 3 3 4 5 6 7 8 

1 2 3 3 4 5 6 7 . 8 
1 2 2 3 4 5 6 7 8 
1 2 2 3 4 5 6 7 7 

1 ? 2 3 4 5 0 � 7 ' 
1 2 2 3 4 5 6 6 7 
1 2 2 3 4 5 6 6 7 

1 2 2 3 4 5 6 6 7 
1 2 2 3 4 5 5 6 7 
1 2 2 3 4 5 5 6 7 
1 2 2 3 4 5 5 6 7 

1 1 2 3 4 4 5 6 7 
1 1 2 3 4 4 5 6. 7 

1 1 2 3 4 4 5 6 7 

1 1 2 3 4 4 5 6 7 
1 1 2 3. 4 4 5 6 6 
1 1 2 3 4 4 5. 6 6 
1 1 2 3 4 4 5 6 6 
1 1 2 3 4 4 5 6 6 
1 1 2 3 3 4 5 6 6 
1 1 2 3 3 4 5 5 6 
1 1 2 3 3 4 5 5 Cl 

9 3  



9 4  

S QUAR E R O O T S  OF NUM B E R S  10-100 27 

� DiftereJlces 1 2 8 4 s 6 7 8 I 
1 I 8 4 5 8 7 8 9 - I 741 6  

-----f-.----------
55 7-423 7-430 7·436 7·«3 7-450 7·457 7-463 7-470 7·477 I I 2 3 3 4 6 5 6 M 7·483 7-490 7-497 7-503 H>lO 7·517 7 ·5:!3 7-530 7·537 7·;)43 1 1 2 3 3 4 5 5 6 
&'7 7·550 7·556 7·563 7·570 7·676 7·583 7·589 7-596 7-603 1-609 1 1 2 3 3 4 5 5 6 5I 7·616 7·622 7·629 7·635 7·642 7·649 7·655 7-662 7·668 N175 1 1 2 3 3 4 5 5 6 5t 7·681 7 ·688 7·694 7·701 7·707 7·714 7·720 7·727 7·733 7·740 1 1 2 3 3 4 5 5 6 
60 7·7416 7·752 7·759 7-765 7·772 7-778 7·785 7-791 7·797 7-!!04 1 1 2 3 3 4 4 5 6 
61 7·810 7·817 7-823 7·829 7·836 7-842 7·849 7-855 7·86I 7·868 1 1 2 3 3 4 4 5 6 8S 1 7·874 7 ·880 7·887 7·893 7·899 7·906 7·912 7·918 7·925 7·93I 1 I 2 3 3 4 4 5 6 6S 7·937 7·944 7·950 7·956 7·962 7·969 7·975 7·98I 7·987 7·994 1 I 2 3 3 4 4 5 6 
64 8-()()() 8-006 8·012 8{)19 8·025 8·03I 8·037 8·0« 8{)50 8·056 1 I 2 2 3 4 4 5 6 65 l s-oo2 8{)68 8·075 8-QSI 8.087 8·093 8·099 8·I06 8·l l2 8·1 IS 1 1 2 2 3 4 4 5 6 6& 8·124 8· 130 8·136 8·1 � 8·149 8·155 8·16I 8)67 8·173 8·179 1 1 -� 2 3 4 4 5 5 
ff1 8·185 8·191 8·I98 8·204 8·210 8·2I6 8·222 8·228 8·234 8·240 1 1 2 ! 2 3 4  4 5 5 418 8·246 8·252 8·258 8·264 8·270 8·276 8·283. 8·289 8·295 8·30I 1 I 2 1 :! 

3 
4 4 5 5 ee 1 8·307 8·313 8·319 8·325 8·331 8·337 8·343 8·349 8·� 8·361 1 1 2 , 2 3 4  4 5 5 -

70 8·387 8·373 8·379 8·385 8·390 8·396 8·402 8-408 8·414 8-420 1 1 2 , 2 3 4  4 5 5 1 84..'»6 71 8-432 8·438 8-«4 8·450 8-456 8·462 8-468 8·473 8·479 1 1 2 1  2 3 4 4 5 5 72 j 8·485 8·491 8·497 8·503 8·509 8·5}5 I 8·521 8·526 8·532 8·538 I I 2 i 2 3 3 4 5 5 73 1 8·544 8·650 8·M6 8·562 8·567 8·5'i3 8·579 8·585 8·591 8·697 1 l 2 ! 2 3 3 4 5 5 
74 I 8·602 8·608 8·614 8·620 8·62& 8·631 8·637 8·M3 ' 8-649 8-654 I 1 2 1 2 3 3 4 5 5 76 i 8·660 8·666 8·672 8·678 8·683 8·689 8·695 8·70I I 8·706 8·7 12 1 1 2 2 3 3 4 5 5 78 , 8·718 8·724 8·729 8·736 &741 8·746 8·752 8·758 8·764 8·769 1 1 2 i 2 3 3 4 5 5 
71 8·775 8·781 8·786 8·792 8·798 8·803 8·809 8·8I5 8·820 8·826 1 1 2 1 2 3 3 4 4 5 78 1 8·832 8·837 8·843 8·849 8·854 8·860 8·866 8·87I 8·877 8·883 1 l 2 2 3 3 4 4 5 79 , 8·888 8·894 8·899 8·005 8·91 1  8·916 8·922 8·927 8·933 8·939 1 1 2 2 3 3 4 4 5 I 
80 1 8·

944 
8·950 8·955 8·96I 8·967 8·972 8·978 8·983 8·989 1 8·P94 1 1 2 2 3 3 4 4 5 

Bt ' 9-()00 9·006 9-()11 9·017 9 ·022 9·028 9·033 9·039 I 9·044 9-o..'lO 1 1 2 2 3 3 4 4 5 82 / 9-()55 9-()61 9{)66 9·072 9·077 9-083 9-()88 9·094 9-099 9- 105 I I 2 1  2 3 3 4 4 6 83 11 9-110 9-116 9·I2I 9·127 9·I32 9·138 9·143 9-149 9·I64 9-I60 I 1 2 i 2 3 3 4 4 6 
84 9-165 9-171 9·176 9·I 82 9·187 9·192 9·198 9·203 9·209 9-2I4 1 1 2 I 2 3 3 4 4 5 85 9·220 9·225 9·230 9·236 9·24I 9-247 9·252 9-257 9·263 9·268 I I 2 2 3 3 1 4 4 5  86 1 9·27l 9·270 9·284 9·290 9·295 9·30I 9·306 9·3 1 1  9·3I"; 9·322 1 I 2 2 3 3 1 4 4 5 
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Level 8 Exercises 
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Answer to (1) 8 . 1  

1 .  The Mean = 12  

2 .  The standard deviation = 6 . 32 

- If  you were wrong , check your calculations , 

especially your multiplication and divis ion . 

- If  you were correct ,  go to exercise ( 2) 5 . 1 ,  

' Frequency Tables ' .  

99  
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Your answer to (2)  8 .  2 with a class interval of 5 should be : 

1 .  X = 33 . 3  

2 .  s = 12 . 4  

I f  you chose an interval o f  3 ,  your answer will be : 

X =  32 . 6  and s = 12 . 7 .  I f  your answers approximate 

those values ,  put yourself on the back, or whatever , 

because you can now calculate the mean and standard 

deviation of a distribution using grouped data . 

100 



1 80 

APPEND I X  B. 

A BEHA VIOURAL APPROACH TO LEARNING ( P ROGRAMMED TEXT )  



A B E HAVI O U R A L  A P P R OAC H 
TO LEA R N I N G 



• 
i 

Objec tive s For T his  P rog rQ m m e  

At the conclusion of this lesson you should be able to : 

1 .  Describe how the probability of a desired response 

can be increased. 

2 .  Discriminate between respondent and operant forms of 

behaviour . 

3 .  Diagram the four technical components of a conditioning 

model , and relate them to examples . 

4 .  Write a behavioural sequence for a given simple task. 

5 .  Describe the procedures for establishing and maintaining 

desired behaviour. 

6 .  Describe the procedures for developing attitudes and 

enhancing motivation in learning , particularly in a 

Contingency-management situation . 
----------- 1 -----------

The application of these obj ectives will enable you to : 

1 .  Increase the probability that your students will be able 

to make the responses you specify . 

2 .  Increase the probability that they will continue to 

perform the behaviour you have established. 

3 .  Increase the probability that they will cease t o  perform 

undes ired behaviour . 

4 .  Develop an orderly classroom strategy in which the student 

will increasingly become responsible for establishing and 

maintaining desirable behaviour. 
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I n t ro d u c t i o n  

This programmed lesson concerns people : You, and the 

people you must influence in your j ob as a teacher or 

instructor . Specifically, it is about BEHAVI OUR and 

how your behaviour , whether in the fonn of writing a 

progrannne ,  preparing lesson plans , or j us t  interacting 

in a "live" s i tuation , can I NFLUENCE theirs . 

The tenn "behaviour" as i t  is used in psychology 

does not mean "good behaviour" or "bad behaviour" . I t  

i s  a term used t o  indicate a description o f  observable 

acts , and the events in the mind which "cause" the 

observable act s .  

Behaviour psychology i s  based on the premise that 

all behaviour has a cause and the CONSEQUENCES fol lowing 

behaviour influence its recurrence . As such , "learning­

through-life" can be described as changes in behaviour 

that occur as a result of experience . 

Occasionally , we will use examples of animal 

behaviour. Don ' t  be "turned off' ' . They are used merely 

to illustrate the concepts and procedures being taught .  

This i s  an introductory lesson . I t  has been 

des igned particularly for people whose task it is to 

interact with, and posi tively influence other people . 

That is , especially people involved in teaching , but also 

j ust about everyone . All of us at some time influence 

someone . 
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I n s t r u c t ions  

You have po?sibly completed a PLACEMENT TEST prior to looking 

at this programme .  I f  you have , go s traight to the instructions 

"U8ing the PZacement Test with the Prog'NJJmle"  which follows 

further on. 

I f  you have not worked through a placement tes t you can 

commence working on the first Exercise of the programme .  You 

will find each page headed with this type of notation 

(1) 5 1 

l l l 
Obj ective Learning Exercise 

Number Level Number 

The bracketed number denotes the objective (1 to 6) ; the digit 

to the left of the decimal point , the learning level (5 through 

to 8 in an ascending hierarchy) , and the digit to the right of 

the decimal point, the exercise number for each learning level . 

listed in ascending order . Start at (1) 6 . 1 ,  that is , .obj ective 

1 ,  level 6 ,  Exercise 1 .  

From time to time you wil l  be asked to make a response to a 

ques tion, or complete a problem. Write in the answer on the 

progrannne .  You may took back over previous work i f  you need to , 

but do not look ahead to the answer. Only when you ' ve made your 

response ,  or finished the problem, should you turn the page and 

check your answer. The answer to all criterion level 8 exercises 

are found at the back of the programme .  
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Using the place ment test with the 
progra mme 

The obj ectives in this programme have been hierarchically structured 

into 4 learning levels ; 5 through to 8 .  Your placement tes t  reflects 

these l evel s .  Look at the first i tem in the test: 

1 ( 1 • 6 ) l l l 
Item Number Obj ective Learning 

Number Level 

The same pattern follows for the rest of the test.  The programme 

has a similar notation system, except that each learning level has been 

divided into a number of exercises . 

For example : 

( 1 ) 

l 
Obj ective 

7 

l 
Learning 

level 

• 1 

l 
Exercise 

mnnber 

Having completed and marked your placement test you may use this 

information to help you decide which learning levels you need to study , 

and which ones you can safely skip over. Before you start a new 

obj ective in the programme ,  check your performance on the learning 

levels for that particular obj ective from the p lacement test . I f  you 

got all th� items in that level wrong , the chances are that you wi ll 

need to work through the exercises for that level in the programme .  

I f  you got the items correct , the chances are that you have previously 

mastered the material and you can skip over that level . I f  you only 

got a few items correct in a particular level , you must decide whether 
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you .need to work through the exercises in the programme ,  or whether 

you can skip over them. Use the placement test in this way for each 

obj ective , it will make your study of the programme much more 

efficient . However , you should work the problems in each obj ective 

l evel 8 ,  checking your answers with those at the back of tne 

progranme . 

If  you make an error , go back over the previous exercise and 

see if you can figure out why you are wrong . 

Check your placement test for the first obj ective , and s tart 

the programme .  Best of  luck! 

Graham J . F .  Hunt 
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REINFORCEMENT 

(1) 6 . 1  

Human behaviour is pretty complex . Without its complexity , novels 

and movies dramatis ing it , and life itself,  would be very dull . 

Like most complex things , behaviour can be broken down into its 

simple properties . We ' re going to examine some of these properties 

so that we can become more competent in managing the complex new 

behaviours we wish to impart to our students . 

Here are three short sketches : 

A. Joe Smith is a psychology student . He is interested in 

getting the primative flatworm planarian to contract its 

body at the moment he flashes a l ight . He starts the 

experiment by giving the flatworm a mild electric shock 

everytime he turns on the light . Eventually , the flatworm 

learns to contract its body the moment the light is turned 

on , and in the absence of any shock being given . 

B .  Two year old Suzy i s  an inquis itive child who likes to 

pick up and touch everything within her grasp . There are 

some objects that could make this dangerous . For instance , 

she is told not to touch the top of the electric stove 

because sometimes it is hot .  However , her exploratory 

enthusiasm gets the better of her , and she touches it when 

its hot . Her · fingers get burnt as she sharply withdraws her 

hand . She doesn ' t  touch the stove anymore . 
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(1) 6 . 1  (CONT . )  

C .  Marj orie Bagghoff is a mother of three . Sometime ago , while 

shopping in a large departmental store , it caught fire . 

Fifteen people were burnt to death , and many dozens were 

seriously injured. Marj orie was lucky . Though partially 

overcome by smoke , but with the help of a fireman, she was 

carried to safety with l ittle apparent injury. But Marj orie 

now can ' t  s tand the sight of fire and smoke , even from a 

barbeque . Whenever she sees a flame the old dread and 

panick returns and she becomes quite hys terical . 

Now : 

Each of these stories has three things in common : 

1 .  There is something which causes some form of 

behaviour to occur . This we call the ST IMULUS . 

2 .  There is evidence of some form of activity or 

behaviour. This we call the RESPONSE . 

3 .  The subj ect in each case suffered the CONSEQUENCES 

of that behaviour , and so affected the future 

occurance ' of similar or associated behaviour. 

A .  1 .  What were the stimuli in the first s tory? 

2 .  What was the response in the second story? 

3 .  What were the consequences o f  behaviour in each of the three 

s tories ? 

a .  

b .  

c .  

CHEC K YOUR ANSWERS O N  THE NEXT PAGE . 
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(1) 6 . 1  (CONI . )  

Answers A .  1 .  light and shock 
2 .  wi thdrawl of hand 
3 .  a.  Flat worm has learned to contract its body 

in the presence of l ight . 
b .  Suzie learned not to touch the stove . 
c .  Marj orie Bagghoff had a fear o f  fire . 

We can now make a rule : 

The CONSEQUENCES following a behaviour affect the 

PROBAB IL ITY that the RESPONSE will RECUR .  

For example , a golfer changes his grip from overlapping 

to interlocking . How straight and how far the ball goes increases 

or decreases the probabil ity that he will use the new grip again . 

B .  1 .  In the golfer example , if the ball goes straight and far , 

is the probability of us ing the new grip increased or 

decreased? 

2 .  I f  he hooks or slices , is the probability 

increased or decreased that he will use 

the new grip? 

3 .  Do you think the following statement is 

true? 

" I f  CONSEQUENCES following a behaviour 

are favourab le , the behaviour that 

produced the favourable results is 

strengthened (made more l ikely to 

recur) ' ' . 

CHECK YOUR ANSWERS 
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Answers : (1) 6 . 1 : B .  1 .  Increased 
2 .  Decreased 
3 .  Yes ! true 
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(1) 7 .  2 REINFORCEMENT 

When a person makes any sort of response to another , there are four 

things that can be done about it . 

1 .  REI N FORCE IT :  

2 .  PUN I SH IT :  

3 .  DO NOTH ING : 

4 .  N EGATIVELY 
REINFO RCE IT :  

Provide consequences which increase 

the probability that the response 

or behaviour will recur . 

Provide consequences which are 

unfavourab le to the performer . 

Neither provide favourable or 

unfavourable consequences . 

Increase the probability of desired 

behaviour by providing the means for 

the individual to terminate a mild 

aversive situation resulting from 

the undesired behaviour . 

Examined in a little greater depth , the rules are : 

• Reinforcing behaviour INcreases the likel ihood that the previous 

behaviour will recur . The consequences of that behaviour have in 

some way been pleasureable , or satisfied the individual . 

• Punishment has VAR IED  and UNPRE DICTABLE long term effects on behaviour . 

While punishment may be immediately effective , and certainly involves 

less time and energy than alternatives , it tends to have these 

disadvantages : 

- Leads to emotionalism on the part of the recipient (becomes 

defensive , often s till at variance with the desired behaviour) . 

- Leads to a generali zed avoidance of the situation . 

- . Frequently produces "avoidance" and related undesired 

behaviours . Is unreliable and should be avoided in teaching . 

• Doing nothing , or non-reinforci�g (using the extinction principle) , 
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DEcreases the l ikelihood that the previous behaviour will recur . 

Non-reinforcement requires that you arrange conditions in a way 

that the individual receives no rewards following the undesired 

behaviour . The consequences of the behaviour are neutral to the 

individual . ALL reinforcement , not j ust part of it , must cease if 

this principle is to work . I t  can be difficult to operate ,  and 

takes time . 

(1) 7 .  2b 

• Negative reinforcement DEcrease s  the likel ihood that the previous 

undesired behaviour will recur , by providing the individual with 

the means of te�inating a mild aversive situation immediately upon 

the demonstration of the desired behaviour . Example : Your 5 year 

old is shouting and being overly boisterous in the lounge while 

you are entertaining guests . You tell him to go outside the room 

and only come back when he decides to behave more normally .  

- Negative reinforcement differs from punishment , especially in the 

operation of the third of these three rules : 

1 .  The individual must know what behaviour i s  expected 

of him. 

2 .  He is capable of performing the desired behaviour . 

3 .  He is free to terminate the avers ive s ituation (being 

sent out of the room) whenever he chooses to demonstrate 

the desired behaviour . 

NOTE ALSO : 

1 .  THE AVERSIVE  S ITUAT I ON SHOULD FIT  THE BEHAV IOUR TO BE 

CHANGED .  

2 .  THE AVERS IVE CONDITION  SHOULD BE EASY FOR THE I ND I V I DUAL 

TO TERMI NATE WHEN H I S  BEHAV I OUR I MPROVES . 

READ TH IS EXERC ISE  VERY CAREFULLY . 

YOU MAY NEED TO READ IT AGA I N . 
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(1) 7 .  2c 

State each as being an example of Reinforcement (R) , Punishment (P) , 

Non-reinforcement (Non R) , or Negative reinforcement (Neg R) . 

1 .  Teacher says , ' 'Write that word 20 times" . 

2 .  "No one goes to hmch until it is 

absolutely quiet in this room" . 

3 .  · �our essay is good. I ' ll give you 

an ' A '  for it" . 

4 .  Agreeing not to listen to any one who 

calls out , instead of raising their hand . 

CHECK YOUR ANSWERS 
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Your answer to (1) 7 . 2c 

1 .  Punislunent 3 .  Reinforcement 

2 .  Negative reinforcement 4 .  Non-reinforcement 

(1) 7 . 1 

In general , behaviours get reinforced in one of two ways . 

1 .  The behaviour is followed by , or has produced a 

favourable stimulus (consequence) . 

2 .  The behaviour removes an aversive (unpleasant) 

stimulus . 

For each situat ion below, first write whether it describes 

Reinforcement (R) , Punishment (P) , Non-reinforcement (Non R) , or 

Negative reinforcement (Neg R) . Then write "I" if the action 

taken increases the l ikel ihood of performance ; "D" if it decreases 

the l ikel ihood of repet ition of the act ;  or a "?" if the results 

are unpredictable .  

1 .  Bob comes to school dirty . Teacher 

chastises him in front of the class . 

2 .  Bob comes to school dirty . Teacher 

sends him to the Principal . 

3 .  Bob comes to school dirty . Teacher 

is really friendly to him, but says 

nothing about his dress ; hopes he 

might get the hint . 

4 .  Teacher asks c lass for personal 

neatness at the start of each day . 

Susan turns up dirty .  Teacher 

favourably comments on each child ' s  

neatness ; Susan receives no comment . 
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5 .  Next day Susan comes to school with 

clean shoes , but rest of appearance is 

as before . Teacher comments favourably 

on shoes , and suggests she work on the 

rest . 

6 .  Says mother to daughter, "I  ' m  sorry but 

from now on I 'm going to have to turn 

you down when you bring a boyfriend home 

for supper without phoning first to see 

if it ' s  convenient' ' .  

CHECK YOUR ANSWERS 
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Your answers to (1) 7 . 1  

1 .  p ? 
2 .  p ? 
3 .  Non R ?/D I t  may decrease his untidyness over a period 

of time , particularly if a positive relation­

ship develops with the teacher. 

4 .  Neg . R D 
5 .  R I 

6 .  Neg . R D (Decreases the l ikelihood that she will con­

tinue to bring her boyfriend home for supper 

without phoning first. )  



(1) 8 .  2 
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REINFORCEMENT 

When a person makes any sort of response to another, there are 

four things that can be done about it . 

1 .  REINFORCE I T  

2 .  PUN ISH IT 

3 .  DO NOTH ING (Non-reinforce it) 

4 .  NEGAT IVELY RE I NFORCE IT 

In the following examples , a teacher is presented with the 

problem of removing undesired behaviour . Answer these questions 

by ticking your choice . 

1 .  The class is misbehaving. They are noisy and fighting . 

The teacher yells at the class , the noise subsides for 

a moment . 

___ a .  The teacher applied a plUlisher to the behaviour . 

b .  The teacher reinforced the behaviour . 
---

---
c .  The teacher non-reinforced the behaviour . 

2 .  The class is unruly . The teacher dismisses the clas s .  

This i s  an example of : 

---

---

---

a .  Application of punishment by the teacher . 

b .  Presentation of reinforcement to the children . 

c .  Presentation of negative reinforcement to the 

children . 

TURN THE PAGE AND KEEP GOING ! 



(1) 

3 .  

4 .  

1 2  

8 . 2b 

The class is unruly . The teacher dismisses the class . 

a .  The class is more likely to be unruly again 

because it was
· 

reinforced by being dismissed. 

b .  The class is rore likely to be unruly again 

because non-reinforcement was applied . 

c .  The class is less l ikely to b e  unruly again 

because the teacher negatively reinforced the 

desired behaviour . 

The class is unruly. The teacher dismisses the class to 

get sane peace . 

___ 
a.  The teacher 1 s behaviour of dismissing them when 

they are unruly is reinforced . 

___ 
b .  The teacher 's behaviour of dismissing them when 

they are unruly is non-reinforced . 

---
c .  The teacher 's behaviour of dismissing them when 

they are unruly is negatively reinforced. 

5 .  The class is unruly. The teacher dismisses them when they 

are quiet .  This is an example of: 

a .  Non-reinforcement 
---

b .  Punishment 
---

___ 
c .  Negative reinforcement 

CHECK YOUR ANSWERS 

ON THE NEXT PAGE . 
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Answers to ( 1) 8 . 2  

1 .  

2 .  

a 

b 

3 .  a 

(1) 8 . 1  

4 .  

5 .  

a 

c 

By all accounts ( I . Q . , and achievement tests , etc . , )  John is bright . 

He is an avid philatelist . Your collection of stamps is pretty 

good too , and includes a couple of rare ones . John, however, shows 

no interest in succeeding in quadratic equations . His whole progress 

in this area of mathematics seems likely to be in j eopardy . 

Your j ob is to tutor John in quadratic equations , and get him 

"up to the mark" . 

1 .  What reinforcing agency could you use to get him started in 

quadratic equations again? 

2 .  I f  you told him that his stamp collection would be confiscated 

indefinitely , what effect on John ' s learning would this have? 

3 .  I f  you simply ignore John ' s  disinterest in maths , and discuss 

stamps . What would this be equivalent to in tellllS of 

Reinforcement Theory? 

4 .  You tell John that you cannot discuss his stamps until he works 

the first exercise . This is an example of 
-------

5 .  The i.nmediate knowledge o f  correct responses in learning 

is (tick one ) :  

a .  

b .  

c .  

Negatively reinforced s timulus [ ] 
Reinforced stimulus [ ] 
Non-reinforced stimuls [ ] 

CHEC K YOUR ANSWE RS AT 

THE BAC K OF  THE PROGRAMME 
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RESPONDENf AND OPERANf BEHAVIOUR 

(2)  5 . 2  

We began this programmed lesson by saying that the term "behaviour" 

in psychology meant , "a description of observab le acts , and the 

events in the mind which 1 cause 1 the observable acts . ' '  

If  you look at that statement carefully you will see that there 

are two types of behaviour . 

1 .  Overt 

2 .  COvert 

For example :  

Observable behaviour - what you can 

actually see . 

Inferred behaviour - behaviour that 

you canno t actually see , but which 

you can infer as happening from the 

overt behaviour it produces . 

To memorize the letter sequence A Z L M 0 R T is an 

act of covert behaviour . To repeat verba l ly AZLMORT unassisted is 

overt behaviour . 

State what sort , if any , are these behaviours : 

1 .  Reading aloud 

2 .  Ringing of an alarm clock 

3 .  Hearing the ringing of an alarm clock 

4 .  Shutting off the alarm 

5 .  Feel ing patriotic 

6 .  Saluting the New Zealand flag 

CHECK  YOUR ANSWERS 
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.Answers to (2)  5.  2 1 .  Overt 4 .  Overt 
2 .  none 5 .  Covert 
3 .  covert 6 .  Overt 

(2) 5 . 1  

As people who are involved (or about to be involved) in the 

instructional process , we are most  interested in. LEARNED BEHAVIOUR -

both the OVE RT events and the predisposing COvert events . For the 

purposes of this lesson we ' 11 define LEARNED behaviour as "ALL ACT IONS 

WITH WHICH AN INDI V I DUAL IS  NOT BORN W ITH , NOR WH I CH ARE A RESULT O F  

NORNAL PHYS IOLOGICAL DEVELOPMENT . "  

Summarized,  we can say that overt or covert behaviour can be 

either : 

1 .  L EARNED 

2 .  REFLEX - Unlearned, or automatic 

If a doctor taps your knee with a hammer , you ' ll automatically 

(reflexively) kick your l eg .  This is  the knee j erk. You were never 

taught how to do it . It ' s  simply a reflex , unlearned reaction. 

Which of these is NOT a simple reflex action. (Tick the one 

that is not. ) 

1 .  Heart beat 2 .  Talking 3 .  Eye blink . 

[ ] [ ] [ ] 
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Answer to (2 )  5 . 1  2 .  (Talking is a learned behaviour , not a reflex. )  

(2)  6 . 1  

Psychologists , like most other groups of people who discover things , 

are prone to giving technical names to their discoveries - seemingly 

in the interests of maintaining confusion! 

Here are two such technical names : 

1 .  RESPONDENT BEHAV IOUR 

Reflexive behaviour is technically termed RESPON DENT 

behaviour - that is , the response is automatically 

forced or e licited from the individual as a result of 

the stimulus situation. (breathing , in the presence 

of air ; a knee-j erk in response to a knee tap) 

2 .  OPERANT BEHAV IOUR 

Voluntary behaviour , whose recurrence has been increased 

by the occurence of a reinforcing stimulus is called 

OP ERANT behaviour . The occurence or emi t tion of this 

sort of behaviour is determined by the vo luntary wi l t  

of the individual . It  does NOT occur automatically 

(would that it did! ) ,  and there is no particular stimulus 

that will guarantee that the desired response (called an 

operant) will occur . 

We will see later how efficient learning depends upon the operant 

reinforcement of a collection of responses that a learner gradually 

acquires , which hopefully leads to his mastery of a repetoire of 

responses called the criterion (or desired) behaviour. However , we ' re 

getting ahead of ourselves ; back to reality ! 
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(2) 6 . lb 

Check these important statements : 

• Reflexive (unlearned) responses are RESPONDENT . 

• Respondent responses are usually the result of some specific stimulus 

(eg . the hammer blow) . 

• Respondent behaviour forms the primitive base of learning . 

Operant behaviour is not automatic (if it were , teachers would be 

out of business - and probably a lot of their students happier , and 

maybe , some of them better for it ! )  

An operant response may or may not "operate" or occur in any given 

situation. It  is the teacher ' s  j ob to incPease the pPobability that 

it will . 

Operant behaviour is the typical behaviour of human beings . 

State which of these characteristics are true of Pespondent learning . 

Tick ei theP T OP F. 

a. Responses are made automatically to a s tinrulus 

b .  No particular stimulus will cons istently elicit 

the response 

c .  The most usual type of learning in the classroom 

T 

T 

T 

State which of these characterist ics are true of opepant learning . 

a .  Produce reflexive responses to given stimuli 

b .  Only certain of the total number of responses 

made will be reinforced 

c .. Is characteristic of complex behaviour 

CHECK YOUR ANSWERS 

T 

T 

T 

F 

F 

F 

F 

F 

F 
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Answers to (2) 6 . 1b 

1 .  a .  T 2 .  a .  F 

b.  F b .  T 

c .  F c. T 
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(2)  7 . 1  RESPONDENT AND OPERANT BFJIAVIOUR 

Overt and Covert behaviour can be divided into two basic categories ; 

RESPONDENT and OP ERANT behaviour . This categorization is based upon 

whether a behaviour has been acquired automatically as the result of 

a specific stimulus , or occurs voluntarily , and can be predicted to 

recur if the behaviour outcomes have in some way been perceived as 

satisfactory to the individual . 

Classify each of the following statements as examples of 

respondent or operant behaviour . Write "0" for operant , and "R" 

for respondent . 

1 .  A knee-j erk-when-tapped 

2 .  Saying "4" in response to 2 + 2 = 

3 .  Blinking in the daylight after coming 

out of a movie 

4 .  You get an e lectric shock; your 

heart beat races 

5 .  Shedding tears from a cinder in your 

eye 

6 .  Shedding tears during a sad movie 

7. Defining j et propuls ion 

8 .  Putting your foot on the break to a 

red traffic signal 

CHECK YOUR ANSWERS 



20 

Answers to (2) 7 . 1  

1 .  R s .  R 

2 .  0 6.  0 

3 .  R 7 .  0 

4 .  R 8 .  0 
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(2) 8 . 1 RESPONDENT AND OPERANI' BEHAVIOUR 

Here are two stories involving respondent and operant behaviour . 

Read them carefully and then answer the quest ions . 

A. The well known American psychologist , John B. Watson , used 

to report an experiment in which a nine-month-old infant called 

Albert served as the subj ect . Init ial ly , Albert was shown a 

tame white rat , which at f irst sight to the child aroused 

only mild curiosity . Later the rat was shown to him again , 

only this time the sight of the rat was accompanied by the 

shrill clang of a hammer hitting a piece of steel . The noise 

frightened Albert and made him cry . The experiment was 

repeated several times . Soon , everytime Albert saw the rat , 

he cried . 

B .  Another noted American psychologist ,  B . F .  Skinner , used a 

favourite experiment with children . The child was asked to 

go into a darkened room, but was not told to do anything in 

part icular . In one corner o f  the room s tood a candy dispensing 

machine operated by a pul l  lever . Norma l ly the child would 

enter the room and make random responses l ike touching the 

walls , furniture , sitting down , talking to himself ,  and by 

chance ,  pull ing the lever . Immediately this response was 

made , the machine dispensed a piece of candy . The chi ld would 

pull the lever again and be further rewarded . On subsequent 

occasions the child would enter the room and go immediately 

to the machine and pull the l ever . 

1 .  What was the stimulus or stimul i  (obj ect or situation) in each story? 

A .  

B .  
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(2) S . lb 

2 .  What response was made to the stinrulus/ stinruli of each story? 

a .  

b .  

3 .  Give the name o f  the behaviour that each story is an example 

of . 

a .  

b .  

4 .  Justify your answer for 3 .  

a .  

b .  

CHECK YOUR ANSWERS 

AT THE BACK OF THE PROGRAMME 



(3) 6 . 1- 2  

2 3  

1HE TEOINICAL COMPONENTS 

OF CONDITIONING 

We have already seen that behaviour can be either overt , or covert , 

and that behaviour in psychology means a description of observable 

acts , and the events in the mind which "cause" the observable acts . 

We can also view behaviour as activity which is made up of 

RESPONSES . We have j ust seen that these responses can be either 

respondent or operant . If we tried to define a response we could 

say that it was "THE SMALLEST MEAN INGFUL UN IT OF  BEHAV IOUR , BE ING 

E ITHER OVERT OR COVERT . "  

Logically , although certainly not always apparent , a response 

"belongs" to a stimulus or situation . Usually, the situation 

"causes" the response to occur, although again, this may not at 

the time be too self evident . 

Here are some stimuli and responses . Label them "S" or "R" 

as appropriate . 

A.  1 . Open the door 

2 .  Solving a problem 

3 .  Seeing traffic conj estion 

4 .  Say ' 'No ! "  

5 .  Smile 

6 .  Feel nauseated 

CHECK YOUR ANSWERS 



Answers to (3) 6 . 1- 2  A 1 .  R 

2 .  R 

3 .  s 
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4 .  R 

5 .  R 

6 .  You may give either 
S or R or both. You 
are right on all 
accounts . We shall 
look at this in 
greater detail later . 

B .  Now write the alternative to those given in the previous exercise . 

That is , write the stimulus to the response given, or vice versa, 

and bracket your answer as either S or R. 

1 .  

2 .  

3 .  

4 .  

s .  

6 .  

COMPARE YOUR ANSI�ERS W ITH OURS 



25  

. Your answers to �) 6 . 1- 2  could look something like these : 

1 .  Hear knock (S) 

2 .  Given problem (S) 

3 .  Take alternate route (R) 

4 .  Hearing ''Will you?" - or a whole nrul titude of stimul i !  (S) 

5 .  A pretty face (S) 

6 .  (a) Having earlier eaten something a "bit off'' (S) 

(J>) Being sick (R) 



(3) 7 . 1 - 3  

2 6  

lliE TEQINICAL CCMPONENTS OF 

CONDITIONING 

If we wished to define behaviour in its smallest unit we could say 

that it  was "SOME RESPONSE PRODUCED BY A ST IMULUS" . 

This could be technically defined as : 

S - R 
<ilid we wanted to get the same response to a different stimulus . 

s 
R 

s 
We can call this operation c lassical or respondent conditioning. 

Conditioning forms the basis of changing simple learning (behaviour) 

in the form of S-R connections , to more complex learning. 

Have you read the story of !van Pavlov and his slobbering dog? 

You have ! (You haven' t?) 
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(3) 7 . l- 3b 

Actually , Pavlov was one of the first people to systematically 

investigate the process of conditioning , part icularly respondent 

conditioning . 

By chance he noted that the approaching footsteps of a dog ' s  

master was sufficient to make the dog salivate in anticipation of 

being fed , even though food had not been seen . This observation 

formed the basis of his experiment .  He would try to pair the 

response salivation to a new stimulus not normally associated with 

either food, or the dog ' s  master ; namely , the sound of a tuning 

fork. By a simple operation the sal ivary duct of the animal was 

exposed so that the number of drops of saliva that the dog secreted 

could be gathered and measured. Now the experiment could begin . 

The sight of meat powder automatically caused the dog to 

salivate . Immediately prior to the meat powder being presented , 

the tuning fork was sounded, resulting in the sight of the meat 

powder and the sound of the tuning fork occuring almost 

simultaneously . This connection, the presentation of the two 

stimuli and the salivation response was repeated a number of t imes . 

Eventually ,  the meat powder was taken away . 1he tuning fork was 

sounded and the dog salivated . 

Now note what had happened : 

• The initial automatic unconditioned response resulted from 

the dog ' s  sight (or smell) of the meat powder . The meat 

powder was an unconditioned stimulus (UCS) to that response . 
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(3) 7 . 1-3c 

Eventual ly the initial or unconditioned response (UCS) , 

the salivation , was transferred from the smell of the 

meat (the unconditioned s timulus - UCS) to the sound of 

the tuning fork. 

As soon as the sound of the tuning fork had the ability 

to cause the same or similar response from the dog 

(sal ivation) as did the smell of the meat (the UCS) the 

effect of the sound could be said to be a conditioned 

stimulus (CS) to that response . 

The initial response from the animal had now been 

CONDIT ION ED to occur in response to the conditioned 

stimulus , or tuning fork sound . This response was a 

conditiona l response (CR) . 

Each time the tuning fork sound ( CS) the aninml automatically 

salivated ( CR) . The respondent conditioning was complete . 

You may need to read this through carefully a few times , 

particularly if you ' re feeling rather confused . The diagram may 

help you unravel the mys tery . 

(From Yerkes and Morgul i s ,  1 909) 

/ / 
/ 

/ 
Sound of 

/ 
/ 

tuning fork 

\ 
\ 

-
_ - - COND ITIONED - - _  

...... - - --

sigh t/smell of mea t 

{ / ) )  
�) 

Sal i va ti on 

, --r  
Sal i va tion 

\ ucs '- ------------ UCR _ CS 
. CS - _ _ _ _ - - - -- - - - - - - - - - - - - - - - - -
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Tick the one you think correct . Your answers should be related to 

the stimulus or response elements underl ined . 

1 .  The experimental worm contracts 

to an electric shock . 

A. Conditioned response 

B .  Unconditioned response 

2 .  A bright light and e lectric 

shock are presented to the worm 

simultaneously . The worm 

contracts . 

A. Conditioned stimulus 

B .  Unconditioned stimulus 

3.  A bright light is presented to 

the worm. The worm contracts . 

A. Conditioned stimulus 

B .  Unconditioned stimulus 

4 .  Rat shown to baby at the same 

time that shri U noise is 

sounded. Baby cries : 

A. Conditioned response 

B .  Unconditioned response 

5 .  The rat is shown to baby . The 

baby immediately begins to 

cry . 

A. Conditioned stimulus 

B .  Unconditioned stimulus 

[ J 
[ J 

[ J 
[ J 

[ J 
[ J 

[ J 
[ J 

[ J 
[ J 
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6 .  The rat is shown to baby. The 

baby imnediately begins to oey . 

CHECK YOUR ANSWERS 

A. Conditioned response 

B.  Unconditioned response 
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Answers to (3) 7 . 1�3d 

1 .  B 4 .  B 

2 .  B 5 .  A 

3. A 6 .  A 
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(3) 8 . 1  THE 1ErnNICAL COMPONENfS 

OF CONDITIONING . (BEHAVIOUR MODIF ICATION) 

Behaviour can be defined in its smal lest unit as Some response 

produced by a s timuZus . When we wish to pair an individual ' s  

existing response to a new stimulus , or situat ion , the process 

that brings about this change in an individual ' s  behaviour is 

called conditioning , or BEHAV IOURAL MODI F ICAT ION . The resul t 

is that uncondi tioned stimuli and responses become conditioned 

stimul i and responses . 

Here is a story : 

Baby Joanne is scarred of dogs . 

screams and becomes terrified . 

Every t ime she sees one , she 

Her mother Claudia has read 

Dr Spock , even his revised edit ions . She doesn ' t  want Joanne 

to have any hang-ups . She knows they can l ead to troubl e  later . 

Claudia decides to try some behavioural modification 

techniques . She s its Joanne in the play pen and brings the 

family mongrel into the nursery . Immediately prior to the dog 

being brought into the room , Joanne is fed some chocolate (probably 

not good for baby ' s  first teeth , Mum figures - but then , first teeth 

get a second chance - fixing hang -ups may not ! )  Joanne eats the 

chocolate and after a while stops crying . The next time Joanne 

sees the dog brought into the room , she is fed some more chocolate 

(she has a real l iking for it ! ) , and the dog is brought a l ittle 

closer . She sucks her chocolate , views the dog apprehens ively , but 

soon stops crying . The condit ioning process continues . Later she 

is taken out of her play pen , the dog is brought into the room, and 

NEXT PAGE PLEAS E !  
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chocolate is given . This time there are no tears . Finally , NO 

chocolate is given . The dog is brought into the room and allowed 

to roam freely . No tears now from Baby Joanne . She 1 s quite happy 

and plays with the dog .  

This conditioning really works , thinks Claudia . 

The four conditioning components in this story are : 

"CR" conditioned response 

"CS" conditioned stimulus 

"UCR" unconditioned response 

"UCS" unconditioned stimulus 

Below is a model of the conditioning process that was used in 

the s tory . 

1 .  Name each of the conditioning components by fil l ing in the 

blanks . Use the abbreviations , eg. 1 1CR" .  

�( _ ____._ -------- - - 1 ___ � 

Stimulus Components 

JOANNE _l__j_ -----

Response Components 

2 .  Now name the actual stimulus and response components that the 

symbols in ques t ion 1 s tood for .  

( ) -----------"------<--

CHECK YOUR ANSWERS 

AT THE BACK OF THE PROGRAMt-1E 

JOANNE _Lj_ ---- - __._ _ _.__ 
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(4) 6. 2 WRITING A BEHAVIOURAL SEQUENCE 

We have QUAL I F I ED behaviour as being either respondent or operant , 

overt or covert . We have taken a quick look at the operations of 

simple conditioning . We haven' t  yet broken down behaviour into 

its constituent parts , or , in other words , QUANT I F I ED it . 

For the purpose of this programme ,  behaviour can be quantified 

into three hierachically ascending levels . 

TASK :  

STEP : 

RESPONSE : 

A group of steps "belonging to each other" , 

which have a definite beginning and end. 

A smaller component of the task. As we 

have already seen, there are two kinds , 

overt and covert. 

The smallest meaningful unit of behaviour 

making up a step . There can be overt and 

covert responses . 

This is just a rough guide to help our thinking about the quantity 

of a given behaviour . There may be subtasks which are "greater" in 

size than a step but less than a task, etc . 

For exarnple : -

One task might be "solving a long division problem."  

One step in that problem is "Set up the problem. " 

One response of that step is ''Write down the demoninator . "  
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(4) 6. 2b 

lli these : 

1.  Write some overt STEPS of this task: 

"Shaving with a safety razor . "  (Or, i f  you prefer, "Putting 

on make-up. ") 

2 .  Write sane overt responses o f  this step "Lather face'' ,  or 

putting on ''Jooisturizer" . 

3 .  Give the name o f  the task to which the steps below belong : 

a. heat frying pan 
b.  pour in oil/fat 
c .  crack egg in pan 
d.  turn egg over (if required) 
e . pick egg out of pan 
f. place on plate 

CHECK YOUR ANSWERS 
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Answers to (4) 6 . 2b 

1 .  Yours may differ , but here are 
ours : 

a. wash face 
b.  lather face 
c .  pick up razor (put in 

blade - depending on 
the model) . 

d. shave 

2 .  a. 
b. 
c. 
d. 
e. 

squirt lather in hand 
spread on left cheek 
spread on right cheek 
spread on upper lip 
spread on chin 

3 .  "frying eggs" 

(4) 6 . 1  

a .  put on moisturizer 
b.  fotmdation 
c .  eye shadow 
d .  eye liner 
e .  mascara , or false eye 

lashes 
f. lipstick 

a .  shake bottle 
b .  pour onto palm of  hand 
c .  place on finger tips 
d .  dot on chin , cheeks and 

forehead 
e .  spread over face and 

into skin 

We ' ve already seen that al l behaviours are made up of RESPONSES . 

When we talk about behaviour we may be talking about a single 

response,  or a group of responses which "belong to each other" 

(step or task) . 

The most common difficulty people have in describing and 

analysing behaviour is confusing a response with a situation or the 

thing that logically belongs to the response.  

For example, the following pairs of  items each contain a 

response and s ituation which "belongs to it . "  

RESPONSE SI'IUATION "BELONGING" ID IT 

1 .  Push door bell Ringing of door bell (after R) 
2 .  Pick up pencil The pencil (before R) 
3 .  Eye blink Bright sun- light .(before R) 
4 .  Yawn Sleepiness (before R) 
s .  Step on brake Car stops (after R) 
6.- Step on-brake -- RecLJ.ight (be£ore _R) 
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Remember, a response IS  behaviour, and behaviour IS  an activity -

even though it may be covert or change the situation. Look at 

items 1 and 5 in the examples . 

Below are sets of items ' 'belonging to each other" . 

1 .  Label the part of the set that is the response 

with the letter "R" . 

2 .  Label the situation that belongs to the response 

in each set either as "B" if the situation comes 

before the response , or "A" if it comes after 

the response . 

1 .  a .  Pull down the shades 

b .  Bright sunlight shut out 

2 .  a .  View of next room 

b .  Open the door 

3 .  a.  "31 divided by 7" 

b .  Child writes : 

7 I 31 

c .  7 I 31 written 

d .  Child thinks : 

"Seven won ' t  go 

into three'' .  

CHECK YOU R  ANSWERS WITH OURS 



Answers to (4) 6. 1b 

1 .  a.  R 

b .  A 

38 

2 .  a. A 

b. R 

3. a. B 

b.  R 

c .  A 

d. R 



39 

(4) 7 . 2  WRITING A BFHAVIOURAL S�E 

One thing you probably will have gathered by now is that a 

key to predicting and dealing with human behaviour involves 

detennining ll1hat happens AFTER a !'esponse is made by a 

person. 

However, the "situation-that-comes-BEFORE-a-response" , 

is also important in dealing with human behaviour. 

Let 's  illustrate both positions this way: 

SITUATION 'lliAT 

CXJ.fES BEFORE 

Sunlight in 

eyes 

niE RESPONSE 
SI1UATION 1HAT 

C(l.ffiS AFTER 

Pull down the shade 
Eyes don ' t  

hurt 
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For each sequence below, predict the missing element. Write in the 

box the BEFORE situation, the probable RESPONSE , or the probable 

AFTER situation. 

1 .  

2 .  

3 .  

4 .  

Piece of lemon Bite into 

Knock on 
door 

Ignition 
slot 

D 

lemon 

Open 
door 

D 
Pull up 

line 

COMPARE YOUR ANSWERS 

WITH OURS 

D 
D 
Engine 
starts 

Fish 
landed 
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Answers to (4) 7 . 2b Compare your answers with these . 

1 .  Sour taste 2 .  Caller is seen 3 .  Turn key 

4 .  Tug on line 

(4) 7 . 1  

In the 100del ,  "Situation before - Response - Situation after", that 

we 've just looked at, we can give tedmical names to the three 

elements . 

Situation before is the OCCAS ION I NG STIMULUS (_S0) 

The behaviour that is occasioned is the RESPONSE (R) 

The s ituation after is the RESULTING STIMULUS (S
R

) 

In a behavioural sequence the resulting stinrulus (S
R

) 

may in turn become the occasioning stimulus (S0) for 

h W 0 o 
S

RO 
anot er response . e wr1 te 1 t • 

Making a response on the occasion of some stimulus , and the resuZting 

stimulus produced by, or following the response is the basic unit of 

behaviour on which all description and analysis is built . 

As a rule we represent the simplest behaviours in a single straight 

sequence called a BEHAV IOURAL (S-R) CHAIN . 

.AN EXAMPLE : 

closed 
door 

R 

push door 
open 

SRO ------J 

view of 
room 

R 

walk 
in 
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Conq>lete the sequence for this behavioural chain, "Obtaining cigarettes 

fran a vending machine'' .  

0 

Name the technical elements in the sequences , 

e .g . , S , etc . 

1 .  

2 .  

Cigarette 
vending 
machine 

Cigarette in 
mouth 

Put coins 
in slot 

• 

Match in _____ .,� 
hand 

Burning cigarette 
and match 

COMPARE YOUR ANSWERS 

WITH OURS 

SolUld of 
coins 

dropping D 

Touch match 
to 

cigarette 



Our answers for (4) 7 . 1b 

1 .  

2 .  

R 
Pull knob or 
push button 

R 
Strike 
match 

S
PIJ 

Burning 
match 

43 

sR 
Cigarettes 

appear 

R 
Blow out match. 
(It ' s  OK if you 
said "inhale" . )  
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(4) 8 . 1  WRITING A BmAVIOURAL SEQUENCE 

The distinction between stimulus situations , "S
�

' and "S
0

" ,  and the 

responses , ' 'R" , they occasion is very important. Bringing responses 

under the control of particular stimuli is one definition of learn­

ing .  In analysing behaviour (as you must if you are to intelligently 

plan to bring about changes in behaviour) , you must be able to 

discriminate between the response , and the change that it makes on 

the enviromnent (the new stimulus that follows the response) . 

Using these te:nns ,  R, S
R

, s0 , write out a behavioural chain 

for the task, ''Writing out a cheque" . 

The s teps should include : 

a .  Write the date. 

b .  Write the name of payee . 

c .  Write the sum to be paid. 

d .  Check figures and words . 

e .  Sign the cheque . 

You may add any other variations you feel necessary. Start it 

on the next page . 



(4) S . lb 

We suggest you start: 

Cheque book f> 
open � 

45 

CHECK YOUR ANSWERS AT THE BACK 

OF THE PROGRAMME .  
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(5) 6 . 1A  ESTABLISHING BEHAVIOUR 

Behaviour is made up of responses . I t  follows that we must bring about 

DESI RED responses if we wish to establish a particular desired behaviour, 

and EXTINGUI SH those responses whiCh are contrary (undesired) to the 

behaviour we are establishing. 

We have already seen that there are four possible outcomes following 

a response a person might make : RE INFO RCE , PUN ISH , NON-RE INFORC E ,  and 

NEGATIVELY RE INFORCE.  

To ESTABL ISH  new behaviour, these two rules apply . 

• RE INFORCE successive approximations of the desired behaviour. 

• NON-RE I NFORCE , or NEGAT I VELY REI NFORCE inappropriate and not 

wanted behaviour. 

Obvious? 

• Punishment is unpredictable , and can be dangerous . 

I t  is
.
often rewarding to the punisher, but does 

not necessarily produce the long-term benefits 

desired. 

Wel l ,  may be , but how often do we violate these rules? Aren ' t  

"punishei's " often used both as "motivators " for desired behaviour , 

and "el-iminators " of undesired behaviour? 
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You' re a primary school teacher. John has a bad habit of talking 

in class without always raising his hand. Which behaviour on your 

part is most compatible with the behaviour management principles 

you've learned so far? 

1 � Say, ' 'Raise your hand, John" , each time he 

speaks out . 

2 .  Ignore him everytime he speaks out ; acknowledge 

him everytime he raises his hand. 

3 .  Call on John when he speaks out,  since you 

don ' t  want to extinguish participation. 

CHECK YOUR ANSWER 



Answer to (S) 6 . 1Ab  2 

48 
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(5) 7 .lA . ESTABLISHING BFHAVIOUR 

To ESTABL ISH desired, or new behaviour, we must REINFORCE 

successive approximations of the desired behaviour, and non­

reinforce or negatively reinforce inappropriate (undesired) 

behaviour. 

'There are two things you should remanber about establishing 

behaviour: 

Reinforcement is more effective the SOONER it 

follows the desired behaviour. 

For reinforcement to be effective , it must be 

clearly aonneated to the desired behaviour . 

In other words , if reinforcement is to be MOST effective , it 

must occur as soon as possible after the individual has performed 

the appropriate behaviour (or approximation of that behaviour) . 

The performer should be able to see the reinforcer clearly 

associated with the behaviour that "caused" the favourabl-e consequence . 

Does this always happen? 

Check the situation which is 100re canpatible with Reinforcement 

Theory in each pair below. 

1 .  

2 .  

a.  End of term test . 

b .  Daily evaluation of work. 



so 

(5) 7 .lAb 

2.  a.  Praise for good work "on the spot" . 

b .  Prize for many good perfonnances at end of year/course 

3.  a.  Handing back marked test papers at end of day. 

b. Return of marked papers at end of tenn. 

CHECK YOUR ANSWERS 



51 

Answers to (5) 7 . lA  

1 .  b 

2 .  a 

3 .  a 
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(5) Q . lB SHAPING NEW BEHAVIOUR 

We have already seen how operant behaviour works - how it involves rein-

forcing any success ive approximation of appropriate behaviour until the 

final (criterion) behaviour is achieved . 

The behaviour we want the learner to be able to perform is called 

the CRITERION PERFORMANC E .  I t ' s  the behaviour we want to see at the end 

of the learning situation, and performed to the standard of excellence 

that we require . How we determine that standard of competency is another 

matter altogether . 

It ' s  fool ish to imagine that in every instance a learner will be 

able to perform the criterion behaviour "right-off" . This would be the 

exception , rather than the rule . Instead , the behaviour of the learner 

can be S-H-A-P-E-D to the criterion by applying reinforcers at ever 

increasing demands for better and better performance . There is a real 

analogy here to the potter who shapes from a ball of clay, a fine and 

exquisite obj ect .  Our j ob as teachers i s  to shape from a vast array of 

possible responses , the intricate pattern of behaviour that go to realising 

the goals of education , whatever they maybe deemed to be . 

Dennis the Menace 
ly HANK KETCHAM 

0 

"That's where my Mom pastes a gold star 
on the days I' m good." 

REWARD SUCCESSI VE 

IMPROVEMENTS 

I NSTEAD OF WA IT ING 

FOR PERFECT 

BEHAV I OUR 

From: J.D .  & H . B .  Krumboltz,  CHANG I NG C H ILDREN 1 S  BEHAVIOUR , Prentice 
Hall ,  New Jersey, 1972 . 
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Tick those which you think are examples of ' 'shaping" . 

1 .  Bill says he ' s  discouraged and hates arithmetic because teacher 

always says his answers are wrong, even though he claims he 

knows what he is doing . 

2 .  Burt' s small ball handling is poor . He seems to have a "thing" 

about catching tennis balls . Even before one is thrown in his 

direction he knows he will drop it .  His teacher decided to help 

him by giving him practice catching a basket ball for 10 minutes 

each day. ' 'You' re doing well" , she called. Next she tried him 

on large rubber balls . He picked that up well too . Tomorrow 

she ' ll try him on smaller rubber balls . 

3 .  Learn to tie shoe laces . Start with tightening the finished 

[ ] 

[ ] 

bow. Then form the bow. Join the two ends . Hold the two ends . [ J 

4 .  ' 'The assignment is very clear . I want each of you to read 

about the legislative system of New Zealand and one other 

country, identify the differences and similarities and 

write a report suggesting the effect on the political systems 

that the different features have" . 

CHECK YOUR ANSWERS 

[ ] 



54 

Answers to (5) 6.1Bb 

1 .  2 

2 .  (A practised backward chained sequence . )  



ss 

l5} . 7 . 3B . . . SHAPING NEW BEHAVIOUR 

The application of Reinforcement Theory to the acquisition of new 

behaviour, requires that reinforcement is made CONTI NGENT upon the student 

making successive approximations of the appropriate behaviour until the 

criterion performance has been achieved. The new behaviour is established 

by reinforcing successive approximations in a process called "shaping" . 

Two rules : 

1 .  Reinforce every successive approximation of the 

desired behaviour. 

2 .  Pre-requisite skills and knowledges should be 

mastered before attempting to perform more 

complex behaviour . 

OK, here are the basic steps for shaping behaviour. 

FI RST 

THEN 

- Reinforce any effort that approximates the criterion. 

- Withotd reinforcement if no better performance is made 

from the first approximation. 

THEN - Reinforce the next higher level of performance that 

moves closer to the criterion. 

CONTINUE - To reinforce gradual levels of performance ,  and non­

reinforce , or negatively reinforce previous levels 

(where the performer slips back) until the behaviour 

is established to the criterion performance) . 

Suppose you wish to train a rifleman to fire a rifle at a target 

accurately. First you will need to identify the rifle , the position he 

wil l  be firing from, and define what you mean by accurately. Of course , 

you will need to tel l  him what target it is you wish him to shoot at , 

the range, and any other conditions that might affect his accuracy. 

Then, the rule is to ''begin where he is (has he ever held a rifle in 

his hand before?) , and move toward criterion performance in successive 

approximations by selective appl ication and witholding of reinforcement" . 



56 

(5) 7 . 2Bb 

1 .  Would you reinforce every shot your 

rifleman made? 

2 .  Praise him only when he achieved 

criterion performance? 

3 .  Keep praising him after each shot 

in the hope that this will encourage 

him to do better? 

4 .  Yell at him after every bad shot? 

5 .  Tell him he ' s  blind? 

6 .  Say, 'M.lch better" , after an 

improved shot? 

7 .  Say, "You're doing fine" , after 

his performances haven ' t  improved? 

CHECK YOUR ANSWERS WITH 

OURS 

YES NO 

[ J [ J 

[ ] [ ] 

[ ] [ ] 

[ J [ ] 

[ ] [ ] 

[ ] [ ] 

[ ] [ ] 



Answer to . 7 .  2Bb 

1 .  No 

2 .  No 

3 .  No 

4.  No 

5. No 

6 .  Yes 

7 .  No 

57 
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(5) . 7 .1B 

(A) Suppose you are a physical education instructor. You are trying 

to get your basket ball team to "Shoot foul shots better" . You 

specify criterion as "5 out of 7 attempts".  You decide to use 

"Get a drink" , (particularly if it 1 s a hot day) and "Good" as 

reinforcers . Use the principles of reinforcement for establishing 

behaviour in this situation. 

1 .  John on his first attempt in practice makes 3 out of 7 .  

What do you do? 

___ a. Nothing 

---
b .  Say "Good" 

___ c .  Say ,  " 3  out of 7 isn 1 t good enough" . 

2 .  The next time it 1 s John 1 s turn to practise foul shots , he 

makes 3 out of 7 again. What do you do? 

---
a. Nothing 

___ b.  Say, "Get a drink" . 

___ c .  Say ,  " 3  out of 7 isn 1 t good enough" . 
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. (_5} 7 .�Bb 

3 .  The third time John practises , he makes 4 out of 7 .  

What do you do? 

___ a .  Nothing 

___ b .  Say, "Get a drink" . 

---
c .  Say,  "4 out o f  7 isn 1 t good enough" . 

4 .  The fourth time John practises , he makes 4 out of  7 .  

What do you do? 

___ a .  Nothing 

---
b .  Say,  "Get a drink" . 

___ c .  Say , "4 out o f  7 isn 1 t good enough" . 

5 .  The next time he makes 5 out of 7 .  What do you do? 

___ a .  Nothing 

---

---

b .  "Good" 

c.  "Try to get 6 out of 7" . 

6 .  Write the order (by numbering 1 ,  2 ,  3) that these tasks should 

be taught in the teaching of reading . 

___ a .  Pronounces total printed words composed o f  sequences 

of consonant-vowel combinations according to regular 

rules . 

___ b .  Reproduces orally presented single syllables . 

c .  Reproduces orally presented words and word 
---

sounds of several syllables in length. 

CHECK YOUR ANSWERS 
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Answers to (51 7. • .lBb (A} 

� .  ' 'b" 
2 .  "a" 

3 .  ''b" 
4 .  "a" 
5 .  ' 'b" 

6 .  lb , 

(B) 

(Reinforce any approximation toward criterion. )  
(Unless improves upon previous performance , withold 
reinforcement . }  

(Reinforce next level toward criterion . )  
(Same as for nwnber 2 .  ) 
(Even though you may be tempted to say "try to get 6" , 
this is over your criterion level . )  

Zc , 3a . Each task is pre-requisite to the next higher level . 

You ' ve seen an example of shaping behaviour through the principles 

o f  reinforcement .  See if you can recognise the four procedures from 

this list . Check off only those which are statements of shaping 

behaviour . 

1 .  0 Reinforce any effort that approximates the criterion 

of the desired behaviour . 

2 .  0 Reinforce any response the learner makes ; gradually 

he will  begin to approximate the desired behaviour . 

3 .  D All subsequent responses should be reinforced. 

4 .  0 Withold reinforcement if no better performance is 

made after the first approximation. 

5 .  0 Reinforce the next higher level of performanco;; that 

moves closer to criterion. 

6. D Continue reinforcing behaviour that exceeds the 

criterion.  

7 .  0 Pt.mish all  behaviour that does not approximate the 

desired behaviour. 

8 .  0 Continue to reinforce gradual levels o f  performance 

and non-reinforce previous levels until the behaviour 

is established to criterion. 

CHECK YOUR ANSWERS 
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Answers to (5) 7 . 1Bb (B) 

1 ; 4; 5 ;  8.  
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(Sl . 6 . 1C MAINTAINING BEHAVIOUR 

One of the basic tenets of Reinforcement Theory is that responses produce 

reinforcers (that is , the effect of the response on the individual is either 

. going to make him want to do it again , or stop him doing it . )  The pattern 

of reinforcement given to a learner is going to affect the quality and 

quantity of the behaviour being established and maintained . This pattern, 

which is called a SCHEDUL E OF RE INFORCEMENT,  may either be continuous or 

intermittent. 

In every day life ,  it is very difficult to find situations where , once 

a behaviour has been established, it is maintained by being continuous ly 

reinforced. The gambler does not win every time he places a bet . The 

athlete does not win every race he enters , nor the lawyer every case he 

defends . Continuous reinforcement of behaviour is  the exception rather 

than the rule with established behaviour . In fact, the continuous reinforce­

ment of established behaviour can have negative effects ; to know that you ' re 

right all the time can become very boring . A very real problem that writers 

face in preparing programmed instructional materials . 

As a new behaviour becomes established, the need for continuous rein­

forcement is reduced, and a pattern of I NTERMITTENT relilforcement (whereby 

some responses are reinforced, and not others) , emerges . 

Suggest whether continuous or intermittent Schedules of Reinforcement 

could be appropriate in these situations . 

1 .  Teaching chess to your six year old son by playing his first game 

with him. 

2 .  Employed as a practising school teacher . 

3 .  Being a member of a debating team. 

4 .  Learning the Russian alphabet. 

s �  Writing an instructional programme on "Changing to Metrication" . 

CHECK YOUR ANSWERS 
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Answers to (_5} . 6 .�c 

.� .  

2 .  

3 .  

4 .  

s .  

Continuous 

Intermittent 

Intermittent 

Continuous 

Continuous (developing new behaviour, or restructuring old 

behaviour in a new situation. )  
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(5} 7 . lC M<\INTAINING BEHAVIOUR 

Once a new behaviour is established, intermittent reinforcement should be 

the rule in maintaining that behaviour . The pattern of the intermittent 

reinforcement can either be F I XED or VAR IABLE . 

• FIXED 

• VARIABLE 

- The pattern is fixed and without variation . For 

instance , every 5th response is reinforced , or 

reinforcement is provided every 10 minutes . 

- There is no particular pattern of reinforcement 

used . Reinforcement can be provided at any time , 

or after any number of responses made . 

Just as the pattern can be either fixed or varied , so the basis for 

reinforcement can be made according to the RATE of responses made , or the 

I NTERVAL of time taken. The basis can be either fixed or variab le . 

• F I XED 

• VARIABLE 

e F I XE D  

• VARIABLE 

LOOK AT THE D IAGRAM 

• Reinforcement is provided 

according to the rate of 

responses made . Eg being 

paid $ 2 . 00 for every 1 0 0  

newspapers sold. 

• Playing a birdie on the 

6th and 13th holes . 

< • Reinforcement based on 

----I NTERVAL intervals of time . Working 

for $ 2 . 00 an hour . 

• Saying ' 'Here ! here ! "  every 

now and then while listening 

to a politician speaking . 
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Now answer the following questions . 

1 .  To praise a student only after he has done some outstanding work, is 

an example of: 

a .  Fixed reinforcement 
---

b .  Variable reinforcement 
---

c .  Continuous reinforcement 
---

2 .  Which behaviour is more l ikely to maintain horse-racing-following 

behaviour? 

---

---

---

a .  Winning every time 

b .  Winning every second race 

c .  Winning every now and then 

3 .  Name the Schedule o f  Reinforcement that your answer to number 2 i s  

characteristic of. 

What Schedules of Reinforcement are these examples characteristic of? 

4 .  Receiving a bonus for completing a contract ahead o f  schedule 

5 .  Developing an immunisation serum for the common cold. 

6 .  Payment of a 4 %  royalty on each book published. 

7 .  Encouraging a student every so often during a driving lesson with 

conments like , "Good" ; You ' re getting better" ; "I 'm breathing 

easier now! " 

8 .  Competing as an international 1500 meter athlete . 

CHECK YOUR ANSWERS 



Answers to (5) 7 . 1Cb 

1 .  b 

2 .  c 
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3. It  should have been Variable ratio 

4 .  Fixed interval 

5 .  Variable ratio 

6 .  Fixed ratio 

7 .  Who needs reinforcement ! Variable interval 

8 .  Variable ratio 
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(5) 8 .1  ESTABLISHING AND MAINTAINING 

BEHAVIOUR 

Suppose you are a teacher in a city High School in charge of a 

group of Fifth Formers who have been renowned for their sloven­

liness . They usually straggle into class up to 1 5  minutes after 

the bell , and invariably forget to bring their appropriate books 

for the lesson. You decide to make one of the obj ectives for 

your group , ·�romptness and preparedness in class attendance . "  

You get on reasonably well with the class and they respond to 

your attention . 

1 .  What are the precise behaviours you want to establish? 

a 

b 

2 .  What are the precise behaviours you want to eliminate? 

a 

b 

3 .  Should establishing the desired behaviours eliminate the 

undesired behaviours? 

4 .  What sort of  behaviour is  necessary from the class before 

reinforcement can be provided? Justify your answer by 

giving an illustration. 

5 .  What is  the technical name given to the process of 

establishing behaviour? 

6 .  If you periodically congratulated one of the group for 

his promptness , and bringing his correct testbooks , this 

would be an example of; (a) Establishing, or (b) Maintaining 

behaviour? 

7 .  l�at Schedule of Reinforcement is being used in Number 6? 
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(5) 8 . lb 

8 .  I f  you said to the class each Monday, '"Thank you for coming 

to class on time" . What Schedule of Reinforcement would 

you be using? 

9 .  On M:>nday morning they came to class 1 0  minutes late . On 

Tuesday they were 5 minutes late . You connnended their 

improvement. On Wednesday they came 5 minutes late . What 

do you do? 

---

---

a .  Say , "Good, I see you ' re only 5 minutes late" . 

b .  Say,  ' 'You ' re still late . You will all remain 

behind after school for 15 minutes" . 

___ c .  Say nothing . 

1 0 .  Justify your answer for number 9 .  

TURN TO THE APPROPRIATE ANSWER 

PAGE AT THE BAC K OF THE 

PROGRAMME , AND CHECK YOUR 

RESPONSE S .  
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(6} 6 . 1A  . ATIITIIDES 

An individual ' s  attitude toward a person, obj ect, or situation will 

often detennine what sort of response he makes to it.  His behaviour 

may Be characteristic of either APPROACH or AVO IDANCE to the situation. 

• BEHAV IOUR which brings an individual in aontaat with a person, 

obj ect , or situation is called APPROACH behaviour . 

• BEHAV IOUR which moves a person away from contact is called 

AVOIDANCE behaviour . 

Observation of a single act is often not enough to determine 

whether the individual ' s  overall attitude is characteristic of 

approach or avoidance . Several observations over time are required . 

Answer these :  

1 .  Rata i s  a Samoan. He tells you that George is prejudiced 

against Islanders . 

a .  Which is more likely. George has exhibited avoidance 

or approach behaviour in Rata ' s  presence? 

b .  Is  Rata ' s  attitude toward George more likely to be 

positive or negative? 

2 .  A child comes from the playground and tells you, "Cops 

are pigs'.' .  

a .  I f  you severely scold him, i s  his attitude 

toward the Police likely to be positive , 

negative , or unpredictable? 

b .  If you scolded him, i s  his behaviour about 

telling you-things-he-heard l ikely to be 

approach or avoidance? 

c .  I f  you ignore the remark, is the attitude 

likely to be reinforced, non-reinforced, 

or punished? 

CHECK YOUR ANSWERS 



Answers to (6} 6.1A 

�a.  Avoidance 

2a. Unpredictable 

70  

b .  Negative (probably) 

· o .  Avoidance c .  Non-reinforced 
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(6l 7 . 2A . .  ATILTIIDES 

An individual ' s  attitude toward a person, or situation 
·
is likely 

to detennine what sort of response he makes to it . Attitudes are 

developed, maintained and extinguished like any other behaviour 

in terms of the reinforcement , negative reinforcement , non­

reinforcement and punishment they receive . 

Here are two rules : 

1 .  Teach APPROACH behaviours by simultaneously presenting 

to the child the situation to be approached (or some 

representation of it) with a rewarding condition. 

2 .  Teach AVOI DANCE  behaviours by simultaneously presenting 

to the child the situation to be avoided (for some 

representation of it) and a mildly aversive condition 

(or some representation of it) . 

THE CONSEQUENCES OF APPROACH AND AVOI DANCE  BEHAV IOURS MAY B E  

AT T IMES E ITHER POSITIVE OR NEGATIVE , DEPEND ING O N  THE S ITUAT ION . 

- A mildly aversive situation to the positive avoidance 

behaviour , "Drive Slowly" , could be , watching a colour 

TV film of people in a car accident caused by speeding . 

A strongly aversive situation to the positive avoidance 

behaviour , "Drive Slowly" , could be , actually experiencing 

a car accident resulting from speeding . The punishing 

experience could in turn lead to the development of a 

negative attitude whereby the individual refused to 

travel in any car , regardless of the speed it was driven at . 

LOOK AT THE EXAMPLES ON 

THE NEXT PAGE . 
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State whether each_ of these is an example of Approach or Avoidance. 

Then say whether each is positive or negative. 

� .  Daruly was taught , "A policeman is  your friend" . Danny 

got lost in the city a while back. He went to look for 

a policeman to help him. 

2 .  Whenever Judy was naughty, she was locked in a cupboard 

for punishment. Even now she is uncomfortable entering 

elevators and small  rooms . 

3 .  Jake was a big , mean, tough man .  Jake didn ' t  care for 

anyone else . Dick was impressed. He wanted to be like 

Jake . 

4 .  Her mother taught her ,  "Roads are dangerous places . Cross 

them if you have to , but never play on them" . One day her 

ball bounced on to the road. She waited for the traffic 

on the road to clear before she stepped out and picked it 

up . 

5 .  When she was a child Janice was taught that sex was bad. 

She has never adjusted to sexual relations in marriage . 

CHECK YOUR ANSWERS 
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Answer to (_61 J. 2Ab 

.1 . Approach positive 

2 .  Avoidance negative 

3 .  Approach negative 

4 .  Avoidance positive 

5 .  Avoidance negative 
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(61 7. 1A ATTITUDES 
The MODELLING .Effect � 

As we have seen, attitudes are estaolished in the same way 

as any other oohaviour . However , studies have shown that 

the manner in which we reveal approach or avoidance , positive 

or negative attitudes toward people or things , is influenced 

very much by the observations we make of other people 's 

behaviour and attitudes . We tend to watch them, and MODEL 

our own attitudes on those aspects of their behaviour which, 

for various reasons , we admire . 

1HUS : 

1 .  People are more likely to develop the same attitudes 

as others who have prestige . 

2 .  People will perform reinforced activities in prefer­

ence to punished activities . 

3 .  People will tend NOT to engage in activities they 

have seen punished in others . 

4 .  People will tend t o  engage in activities they have 

seen others reinforced for . 

Parents are the most powerful models in early childhood . 

Teachers can become models for their pupils . People in posit­

ions of power and authority tend to be models for people 

subordinate to them. The reinforcement of our peers (fellow 

students , eo-workers , people of similar socio-economic status , 

etc . )  influence our attitudes and behaviour . We tend to take 

our cues from the reinforced behaviour of our peers , even if 

that behaviour is at variance with other groups in society. 

For example , the confrontation between youth (change) and the 

"establisfunent" (status-quo) . 



(6) 7 . 1Ab  

Answer these : 
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1 .  Boo sees his father stealing oysters from a rocky point . 

If Bob knows before hand that taking oysters without a 

permit is prohibited by law, is his attitude toward 

obeying the law in this instance likely to be increased 

or decreased? 

2 .  If  Bob ' s  father was caught every time he stole oysters 

and fined $100 on each occasion,  what would be Bob ' s  

probable attitude toward obeying the law? 

a.  Avoidance , positive [ ] 
b .  Avoidance , negative [ ] 
c .  Approach, positive [ ] 
d. Approach, negative [ ] 

3 .  If Bob ' s  father was caught only occasionally ,  what 

would be Bob ' s  probable attitude toward obeying the 

Law? 

a .  Unpredictable [ ] 
b .  Approach, positive [ ] 
c.  Avoidance , negative [ ] 

4 .  Name 3 influences on your "dress" behaviour. 

a .  

b .  

c .  

5 .  What do we call the process implicit in question 4? 



Answers to (6) 7 .lAb 

. � • Decreased 

3 .  a.  

5.  M>delling 

76 

2 .  c .  although possibly reinforced by a mildly 

aversive situation, the constant prose­

cution of his father . 

4 .  TV; models ; magazines;  peer group fashion, etc . 
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. OONfiNGENCY MANAGFMENT 

(}mlVATION) 

.The tenn ''motivation" is one of the mos t  loosely used words in the 

experience .of the day to day teacher. Often the cry is heard, "These 

s tudents lack any motivation at all". Used in this way , we suppose 

that 1llotivation is the "cause" of someone ' s  oehaviour that "comes 

fran within" . You either have it,  or you don ' t !  

We should try to b e  a little more precise . Let ' s  define 

motivation as the MAN I PULAT ION OF REINFORCERS AN D THE ENVI RONMENT 

TO INC REASE THE PROBAB IL ITY THAT TASKS W ILL BE PERFORMED IMMEDIATELY 

AND ON A LONG TERM BAS I S .  (The j argon should be readily getting 

through now! ) 

What we want to be able to do is to manage behaviour by using 

existing reinforcers and by arranging the conditions so that intrinsic 

and extrinsic reinforcers follow the behaviour we want to occur and recur . 

Let ' s  make sure we really understand the meaning of the word 

"reinforcer" . You wil l  remember that earlier in the progranme we 

described a ' 'reinforcer" as a stimulus situation (SR) following some 

behaviour that increase d  and probabi lity that that behaviour would 

oaaur again. We did NOT say that a reinforcer meant , "to add to" , 

"agree with" , or ''make c lear" . 

Now, just to see whether you have understood the particular mean-

ing we have placed on the word "reinforcement" , tick onZ.y those phrases 

which use the word "reinforce" or "reinforcement" in the way in which it 

has been defined. 

1 .  Pictures reinforce learning . [ J 
2 .  Let me reinforce this statement by tel ling 

you of an experience I had . [ J 
3 .  I reinforce my arithmetic lesson by giving 

lots of examples . [ J 
4 .  Bill likes to play with the sand tray. I can 

use that as a reinforcer for some other [ J 
behaviour . 

PLEASE CHECK YOUR ANSWERS 
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Answer to . (6) S . lB 

You should only have ticked number 4 

1 .  Pictures MAY make learning clearer - they do not 

necessarily increase the occurrence of a particular 

behaviour. 

2 .  The word is used incorrectly. I t  is claTification 

of the statement, not recurrence that is wanted. 

3 .  Any reinforcement will depend on the stimulus 

situation foZZowing the use of the examples . 
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l6) 6 . 2B CONTINGENCY MANAGEMENT 

(The Concept . of CONTINGENCY) 

I f  you stop to look about you, you will soon reali ze that most things 

in the world are in some way naturally CONTINGENT (or dependent) upon 

something else . Watching TV is contingent upon turning the set on. 

Voting in the General Election is contingent upon being on the Electoral 

Roll . You can' t be a ' 'Women' s  Liber" , advocate (or antagonist) without 

first being aware (at least in part) of· some of the issues ! 

Schematically, contingency can be represented as : 

,. . 
' ,, ... . · . - .  

' ,- ��:· . . ; )' . �  .. 

t 

contingent 

I 
Check the item in each pair that is contingent upon the other. 

1 .  a. Reading 

b .  Opening the book 

2 .  a .  Environmental awareness 

b .  Conservationist 

3 .  a .  A Member of Parliament 

b .  Party candidate 

[ ] 
[ ] 

[ J 
[ J 

[ J 
[ J 

There are positive contingencies and negative contingencies . 

Check the positive contingency in each pair. 

4 .  a .  The best military cadet i s  awarded 

the S�rd of Honour [ ] 
b .  The worst cadet is asked to resign [ J 

5.  a .  Little work brings l ittle reward [ J 
b.  Successful people work hard [ J 



.Answers to C9l . 6 ,  2B 

�a 2b 3a 
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4a . so 
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Ciil .  Q ,.lB CONTINGENCY MANAGEMENT 

(Jhe Concept of PREFERENCE) 

When people are asked to make a choice between two or 111ore 

al tematives , they usually find that they '{!I'efer one over 

the others . If they are given many alternatives , their task 

is that nruch more difficult in selecting the most desired 

one . The preference is individually biased. What I like , 

you may not . 

Tick your preference from these pairs . 

1 .  a.  Mowing lawns I J 
b .  Having a drink I J 

2 .  a .  Dinner a t  a quiet restaurant [ J 
b. A noisy party [ J 

3 .  a .  Early to bed , early to rise I J 
b .  Late to bed, late to rise I J 

4 .  a .  Going ou t  on a date [ ] 
b .  Reading this programme !  [ ] 

Don' t bother to check your answers ! I 'm sure you get the 

idea . However , the point is , if sufficient numbers of people 

had answered these questions , and those people had represented 

a wide range of differences in life styles and interests , each 

alternative would have been preferred by someone. 

What are we getting at? Simply this : 

1 .  I f  people are given a choice , they usually have 

a preference for one over another. 

2 .  That preference will be detennined by all sorts 

of personal factors . 
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C7l 7. 4B CONTINGENCY MANA� 

Once a teacher has gathered children together in a classroom or 

prescribed location, he has intervened in their behaviour. 

Consequently, he might as well ensure that that intervention is 

as efficient and profitable to each child as possible .  

The teachers j ob in the classroom i s  to s o  arrange the 

learning environment that for most of the day the child ' s  responses 

successively approximate the criterion behaviours indicated by the 

teacher. This process of behaviour modification involves these 

three elements . 

The anteaedent conditions (the before situation) 

The behaviours to be observed and modified 

The aonsequenaes which will reinforce the behaviours 

(the after situation) 

Using the S-R notation system that we learned in (4) 7 . 1 ,  

give the technical names for :  

1 .  The antecedent conditions 

2 .  The behaviour observed 

3.  The consequences which will 

reinforce the behaviours 

CHECK YOUR ANSWERS 
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Your answer to U) . 7. 4B 

. l. S0 

2 .  R 

3 . 
sR 



84 

(71 7 . 3B 

A procedure by which a teacher manipulates the child ' s  learning 

envirornnent has been called CONTINGENCY MANAGEMENT. It involves 

the arrangement of the antecedent and consequent events that are 

contingent on the child ' s  behaviours and which affect those behaviours . 

The primary rationale behind Contingency Management is that 

procedures can be developed for systematically increasing the probability 

of desired behaviour by making the individual ' s  high priority (preference) 

purposes contingent on satisfying the objectives you set up (often his low 

preference behaviour . 

The basic principle is : 

,low PROBAB I L ITY BEHAV IOURS CAN BE RE I N FORCED BY 

B E H A  V I 0 u R s OF A H I GHER PROBAB IL ITY OF OCCURRENCE 

That is,  the performance of High Probability Behaviours QHPB' s  -

the most preferred behaviours) , can be made contingent upon the per­

fonnance of Low Probability Behaviours (LPB' s  - the least preferred 

behaviours) . 

Look at this example of Contingency-Management . 

Dick wants his 1 7  year old son, Dan to mow the lawns this 

Saturday. Dan is not too eager , but he wants to take his girlfriend 

Karen out to a dine-and-dance on Saturday night. Dick knows how to 

achieve his lawn mowing obj ective by using Contingency-Management .  

He will arrange a performance environment in this way. 
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1.  Dick 4efines the Low Probability 

Behaviour (for Dan) , but principal 

objective (for Dick) . 

2 .  States performance criterion. 

3.  Dick identifies Dan ' s  high 

probability behaviour . 

4 .  Dick states amount of high 

probability behaviour. 

= Mow lawns 

= Entire lawns , trim 

edges , and sweep 

paths . 

= Use of car to take 

Karen out . 

= From 7 . 0  pm 

Saturday to 

1 . 0  am Sunday. 

Now let ' s  look at the important elements of a Contingency-

Management Contract (C-MQ . 

1 .  The Low Probability Behaviour (LPB) must be clearly 

stated. This is the performance objective. It 

should be described in behavioural (ie measurable) 

tenns . 

2 .  The criterion of minimal acceptable 

performance must also be stated. 

3 .  The High Probability Behaviour (HPB) must be 

identified for the performer, and mutually agreed 

upon. 

4 .  The amount o f  HPB to be given nrust be 

stated. 
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.· � .  Pick which_ is an example of C-M contract. 

a .  Learn really well the geography of the Appalachian . 

M:nmtains. Use any of . the resource material in the 

classroom for your study. You 111ay then go to the 

cafeteria for a 20 minute coffee break. 

b .  Correctly list the four stages of tropical cyclone 

development in order of their occurrence , and select 

from a given list the descriptions that pertain to 

each. You may then go to the cafeteria for a 20 

minute coffee break. 

2 .  Justify your answer 
1
for number 1 .  

3 .  Pick which is an example of a C-M contract. 

a .  Study the programme ,  "Programming" ,  and correctly 

list the 5 principles of instructional programming . 

Then, take a 20 minute coffee break. 

b .  Study the programme ,  "Programming'' ,  then, given 

sample frames , correctly state in the space provided 

the method of progranuning used in writing the frame . 

[ ] 

[ J 

[ ] 

When you've successfully completed that, take a break. [ ] 

4.  Justify your answer. 

CHECK YOUR ANSWERS 



(6) : 7 . 3Bb Answers 

. 1 .  b 

87 

2 .  Perfonnance is stated in behavioural tenns , with a standard 

of acceptable performance·correctly listing the 4 stages ; 

i . e .  a minimal standard of 100% correct . 

3 .  a 

4 �  The amotmt of HPB in (5)  is  not stated. This statement is 

provided in (a) . 
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(6) 7 .  2B CONTINGENCY MANAGEMENf 

Characteristics 

Every good C-M contract should have these characteristics : 

• CLEAR Performance Statement 

• FAIR Pay-of£ of HPB 

• POSITIVE requirements 

A CLEAR contract is when the peformer knows exactly what 

the performance obj ectives of the LPB are , and the specific 

HPB ' s  he will be permitted to engage in (or the choice from 

which he may select from) , and the amount of HPB he will be 

pennitted. 

A FAI R  contract is when the performer agrees that the 

HPB is equal , or greater than the LPB in terms of pay-off to 

him; in short , when he freely accepts the contract .  

A POS ITIVE contract is when it does not employ avoidance 

of punishment or some aversive situation as an imposed HPB . 

EXAMPLES : 

CLEAR 

UNCLEAR 

Research eight controversial issues in 

New Zealand primary education to be 

discussed with the Minister of Education. 

Then travel to Wellington for a morning 

interview with him. 

Understand the importance of canals in 

the transportation system pf early 

industrial England. Then view a colour 

videotape on Inland Waterways in England . 
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FAIR  

UNFAI R  

POS ITIVE 

NEGATIVE 

89 

Work the review problems on page 51 . 
When you get 13  out of �5 correct you 

are free until the next session. 

Work on the review problems on page 51 . 
When you get them all correct, go on to 

the next assignment until 5 minutes before 

the end of the session. Then read , "The 

Far Eastern Review' ' .  

Work through the programme and then take 

a terminal test.  If  you score 80% or 

better you are free until the start of 

the next session.  

Work through the programme and get 80% 

of it correct . I f  you don' t  you will 

have to do this session again . 
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(6) 7 . 2Bc 

State �ther each of these is/is not either CLEAR , FAIR , or 

POSITIVE.  Give reasons for your answers . 

1 .  "Carefully review your corrected canposition. For each 

error that I have noted, use your grammar text to find 

the rule of correct usage that applies . Write the can­

position sentence containing that error , and the rule on 

a separate sheet of paper . If  you finish before the end 

of the period you need not come to the remedial class 

after school today' ' .  

Why? 

2 .  ' 'Work in pairs and memorize the first 25 elements of the 

valence chart . When you have done so, come to me for a 

quiz on them. If both you and your partner score at 

least 23 out of 2 5  correct , you may both get a cup of 

coffee" . 

Why? 

3 .  "Review the chapters we 've discussed over the last ten 

periods . When you think you' re ready for the test, cane 

to my desk. If you do well on the test,  you can have the 

first two periods off tomorrow' ' .  

Why? 

CHECK YOUR ANSWERS 
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Your answers to (�l J . ZBc should look something l ike these .  

1 .  Negative, and possibly tmfair .  The HPB here is avoiding 

an aversive situation - the remedial class . 

2 .  Not fair.  The HPB is not worth the work required By the 

LPB . Also , access to the HPB depends on the performance 

of the partner. 

3 .  Not clear. "Review' ' ,  "think you are ready" , and "do well" , 

are not measurable terms and are subj ect to the probability 

of wide interpretation.  
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(6) 7 . 1  CONTINGENCY MANAGEMENT 

The primary considerations of a contingency management situation 

are that the teacher� 

1 .  Measures the behaviour prior to the C� intervention 

so as to obtain baseline (pre-test) data for decision­

making and as a point of comparison with subsequent 

behaviour . 

2 .  Attends to the types of reinforeers , that is , the 

HPB ' s , so that children who initially respond only 

to extrinsic and " token" reinforcers , later respond 

to social reinforcement . 

3 .  Changes the Schedules of Reinforcement ,  first .rnaking them 

appropriate to response acquisition (establishing 

behaviour) and later to response maintenance (main­

taining behaviour) . 

4 .  Arranges a learning environment in the light of the 

baseline behaviour and available reinforcers so that 

data can be gathered on the new behaviours resulting 

from this intervention . 

Here is a fictious case study: 
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[6) ] . lb 

A class in a metropolitan school containing 2 8  standard one pupils . 

The class has a reputation for being "difficult" . Most of the 

children are 1mruly and disruptive in their behaviour . From base 

line data that you have gathered, you note that on average 

32% of the time children are engaged in "off task" behaviour , 

that i s ,  doing other than what they 've been asked to do . You 

decide to set up a C-M situation. 

1 .  Describe a specific criterion behaviour for the 

class (LPB) . 

2 .  Describe possible reinforcers that might be 

appropriate to your intervention (LPB) • 

3 .  Describe how you might arrange the learning 

environment to achieve your obj ective, by 

stating what you would say or do to set up the 

situation. 

ONLY AFTER YOU ' VE MADE YOUR RESPONSES 

SHOUL D YOU CHECK YOUR ANSWER 

WITH OURS . 
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. Yo!Jr answer to (§) 7 .1b should be patterned along these lines . 

� .  Sitting i n  chairs with both feet on the floor 

working at an activity for 20 minutes .  

2 .  Play activities for 5 minute period such as 

checkers , junior scrabble , etc . 

3 .  "This afternoon and  every afternoon from now on, 

we are going to play a game . This means that you 

will have more playtimes in the afternoon, but only 

if you play the game correctly. 

Here are the rules : There will be two kinds of times ; work times , 

and 5 minute play times . I will press this buzzer at the beginning 

and the end of the playtimes . When the buzzer rings you will be 

allowed to do these sorts of things (describe the activities) pro­

viding you have followed the rules properly. To follow the rules 

you must stay in your seats , without moving your chairs and desks 

around the floor during your worktime ; unless I ask you to do 

something else.  For those who leave their seats during the work-

time , that is , those who don ' t  play the game properly, there will 

be no playtime for them to do what they l ike . They will have to 

remain in their seats with their heads down on crossed arms , on 

their desks like this (demonstrate) . 

Since these people have lost the game , no one else should 

speak to them or play with them during playtime . You will know 

if you haven ' t  earned your playtime because before I sound the 

buz zer , I will read a list of the names of those people who were 

out of their chairs during the worktime . Remember that all pencil 

sharpening, chair moving and going to the toilet can be done during 

the playtime , but must not be done during the worktime . 

Any questions?" 
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Sqwe Further Comments on Contingency Manag�ent 

To make effective use of C-M procedures you �ust devise a plan . In 

that plan you must explicitly detennine these things� 

1 .  The specific criterion obj ectives (skills , tasks , attitudes , 

etc . )  you wish each child to achieve in the class . 

2 .  The specific cues that you will use to evoke those responses 

that wil l  lead most directly to the criterion behaviour . 

3 .  The responses to be measured. 

4 .  The reinforcers to be used. 

5 .  The reinforcement contingencies to be tried. 

We have tried to describe some of the more important aspects of 

implementing a C-M system. Hopefully, enough to get you interested. 

However,  the ultimate pay-offs of C-M are essentially intrinsically 

related. They include : 

1 .  The "reward orientated" aspects of C-M featured in HP 

Behaviours are progressively reduced until the LPB ' s  

become their own HPB . That is , the task itself becomes 

intrinsically rewarding for the individual . Rewards , and 

token rewards are used essentially to get behaviour 

started (they are not bribes ; there is never any intention 

to "pervert' the behaviour of the recipient) . The ultimate 

goal should be the development of independent , self­

respecting, creative and productive citizens . 

2 .  People soon become their own contingency managers (especially 

when LPB ' s  have become HPB' s  - when the task has become 

intrinsically rewarding) . 

3 .  The unwanted side effects of a threat and coercion "system 

of motivation" are missing or diminished in C-M operated 

en vi ronmen ts . 

I f  you' re still sceptical , try it yourself! 



96 

(§) 6 .1  ATITIUDES AND CONTINGENcy -MANAGIMENT 

1 .  Jack is thinking of becoming a school teacher. His friend Howard 

works for an insurance company and is trying to recuit Jack. "Look'' ,  

he says , ' 'How many school teachers do you know who drive arotmd town 

in $11 ,  000+ cars , and play golf twice a week?" 

a .  Howard' s  implicit attitude towards teaching as a career is? 

b .  Howard i s  attempting to change Jack' s attitude on teaching 

as a career from 

to , 

2 .  Name the process by which Howard is attempting to affect the change 

in attitude . 

3.  Describe in Contingency-Management terms Howard' s  proposition .  

OUse both C-M abbreviations , and the specific behaviours they 

represent . )  

4 .  You are a Fifth Form teacher in Social Studies . Your students 

have been studying New Zealand' s  role in the Pacific , and especially 

our relations with Fij i .  A specific event of interest has been 

New Zealand ' s  assistance to Fij i after a recent hurricane in the 

I slands . You decide to spend two periods examining the maj or cause 

and effects of tropical cyclones in the South West Pacific region . 

a .  State a specific criterion behaviour for this course . 
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. b .  Describe possible extrinsia reinforcers that m�t 

_ be appropriate in this situation . 

c .  Describe at  least one intrinsically derived HPB that 

you would wish to see arise from this study. 

5 .  One of your students , Robert , decides to do an extensive proj ect 

on the topic . He has arranged to visit the Meterological Office 

to gather data for his proj ect.  

a .  Give the two technical names for Robert ' s  probable 

attitude toward geography? 

b .  I f  Robert became so enthusiastic about Geography, that 

he refused to study anything else , what would be his 

attitude to Geography in relation to the rest of the 

curriculum? 

CHECK YOUR ANSWERS 

AT THE BACK OF THE PROGRAMME 
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A N S W E R 'S 
( Level 8 Exerc i s es )  
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Answers to (1) 8 . 1  

1 .  The stamps . Show and discuss stamps each time he 

correctly completes an exercise. 

2 .  We don ' t  really know. Unpredictable . 

3 .  Non-reinforcement 

4 .  Negative reinforcement 

5 .  b .  
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Answers to (2) & . 1  

.1 .  a .  Sight of rat; shrill noise 

b .  Lever of machine 

2 .  a .  Crying 

b .  Pulling lever 

3 .  a .  Respondent 

b .  Operant 

4 .  a .  The response o f  crying a t  the sight o f  the rat 

had been automatically conditioned through the 

pairing of the shrill noise with the rat . 

b .  Pulling the lever was a randan response whose 

probability of recurrence had been increased 

because of the consequence of a reinforcing 

stimulus - the candy. 

NOW GO ' ON TO THE NEXT EXERCISE FOR OBJECTIVE 3 
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Answer to (3) 8 . 1b 

1 .  

2 .  

... -- -- - - - - � - - - - - - - --
, , .. ._ ... ... ..... 

� '  ' , �  
CS  - - - - - - - - - - - - - • UCS JOANNE UCR + - - - - - - - - - - - - - CR 

-- - - - - - - ..... .. ..... .... -- -- -- .,. J ..... .... ..... 
, ' ' ' 0 � � , ,  

sight of ------• chocolate A sucks f --------- plays �ith 
dog N chocolate; dog 

ON TO Objective (4) 

N stops 
E crying 
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Answers to (4) . 8 . 1b 

We suggest something l ike this : 

. . 0 s --------� R 

Cheque book 

open 

SRO 

Payee 

named 

Write 

date 

R 

Write in 

-words sum 

to be paid 

SRO -------------� 
R 

Figures entered 

in panel 

R SRO 

Sign Dleque 

cheque signed 

Dleck that 

amm.mts in 

words and 

figures are the same 

R 

Write words 

"NOT NEGOTIABLE" 

across left end 

of cheque. 

sR0 ------� R 

Date 

written 

SRO 

Sum entered 

in words 

SRO . 

Write name 

of payee 

R 

Write in figures 

in left hand 

panel ,  sum to 

be paid 

Entries 

correct 

R 

Words written Enter amount 

cheque of cheque 

complete issued in 

cheque -book 
butt 

Remember: 1 .  Every "R" MUST b e  an ACTION . 

2 .  An "S" , i s  either a completed action, or the "cause" 

of a NEW action. 
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Compare your answers to . (5) 8 . 1  wiU1 ours . 

1 .  a .  Arrive on time . 

b .  Came with the correct textbooks , etc . 

2 .  Lateness to class . 

Bringing the wrong books . 

3 .  Yes . 

4 .  An approximation toward the criterion behaviour . Eg . Arriving to 

class a little earlier ; bringing some of the correct books . 

Note : I t  is not necessary to wait for the criterion performance 

before reinforcement can be given. Your answer nrust include either 

the idea of approximation to criterion , or a specific example of 

this behaviour, for you to be correct .  

5 .  Shaping . 

6 .  (b) Maintaining behaviour . 

7 .  Variable ratio . 

8 .  Fixed interval 

9 .  c .  a .  Is  wrong . It  violates the shaping 
principle . 

b .  Is  wrong . It ' s  punishment . 

10 . The behaviour on Wednesday shows no evidence of a further approximation 

toward the criterion - an improvement on getting to class on time . The 

behaviour is NON-REINFORCED . 

If subsequently , progress towards criterion behaviour remained 

static , you would need to re-examine your reinforcer and decide 

whether it was still appropriate . 

MAKE SURE YOU CROSS ANY WRONG 

RESPONSES , WRON G .  
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Your answer to (6) 8 . 2  

1 .  a .  Avoidance Negative 

Positive 

Negative 

b .  Approach 

Avoidance 

2 .  Modelling 

3 .  LPB 

. Work for 

Insurance Company 

HPB 

Have expensive 

car, play golf,  etc 

4 .  We suggest something like these : 

5 .  

a .  On completing this course , the student will be able to : 

(i) Define a tropical cyclone 

(ii) Identify as TRUE or FALSE , statements concerning 

the general weather conditions and phenomena that 

occur within the passage of a typical cyclone . 

(iii) Describe the Human material resources that are 

likely to be needed in the wake of a cyclone 

devastation in populated Pacific Island regions . etc . 

b .  If students achieve specified performance targets (length 

of time on task; quality of work, etc) . 

Go to the library and read material of their 

own choice for one period. 

Go home one period earl ier in the afternoon, etc . 

c .  A desire to become informed and show a concern for environmental 

and economic conditions in the Pacific Islands . This may be 

manifested in a variety of ways ,  from reading news items ,  pur­

chasing books and periodicals to offering hospitality and actually 

plaillling to visit the Island nations , etc . 

a .  Approach 

b .  Approach 

Positive 

Negative 

NOW COMPLETE THE FINAL QUESTION . 



SELF RAT I NG SCALE 

I nstructions 

This test is concerned with measuring how much YOU think you know 
about two tasks ; S tandard Deviations and Behavioural Learning 
Theory . You are asked to give yourself a rating similar to that 
which you would expect to get if you were given a test on the 
subj ect matter . For each question you are asked to rate yourself 
from 0 to 100 by putting a tick on the scale at the point about 
which you would expect to score on the test . This is the ' Tens 
Scale ' .  When you ' ve done that , there is a second scale , the ' Units 
Scale ' .  The numbers in it represent the units from the ' tens box ' 
in which you will have put your tick . Put another tick in this s cale . 
It will show whether your estimate falls nearer the top or bot tom 
end of the ' tens box ' .  

1 .  I f  you were given a set of figures and asked to find the 
MEAN ,  MEDIAN and MODE , what do you think your score would 
be for the task? 

I f  you think it would be easy to do , and you would have 
lit t le difficu l ty in getting the correct answers , your 
tick should go to the top half of the scale ( 51-10 0 ) .  
I f  you think it would be difficu l t  to do and you would 
have trouble in getting the correct answers , your tick 
should go to the bottom half of the scale ( 0-49 ) . 
Please do this now . 

TENS S CALE 

[ J 91-100 
[ J 81-90 

EASY [ J 71- 80 
[ J 6 1-70  
[ J 51-60 

[ J 50  

[ J 40-49 
[ J 30- 39  

DIFFICULT [ J 20-29 
[ J 10-19 
[ J 0-9 

Now show whether your ' ease ' or ' difficulty ' falls nearer 
the lower or higher ends of the ' units box ' . Do this on 
the ' Units S cale ' .  

UNITS SCALE 

I o I l l 1 2 I 3 I 1 4 I s i 1 6 I 7 I I 8 I 9 I 

292  



2 .  A class of 2 5  children has been given a reading test . You 
are asked to calculate the STANDARD DEVIATION using 
ungrouped data . The stat istical formula is given . How 
well do you think you could do the task . 

TENS SCALE 

[ J 9 1- 100  
[ J 81-90 

\.-JELL [ J 7 1-80  
[ J 6 1-70  
[ J 51=60  

[ J 50 

[ J 40-49 
[ J 30-39 

NOT S O  WELL [ J 20-29  
[ J 10-19 
[ J 0-9 

UNITS SCALE 

I O i l l 1 2 1 3 1 1 4 1 5 1 1 6 1 7 1 I 8 I 9 J 

3 .  Us ing reinforcement theory , show how you would increase the 
probability of a desired res"[X)nse being made when you want 
it . Could you do this successfully , or unsuccessfully? 

TENS SCALE 

[ J 91-100 
[ J 81-90 

SUCCESSFUL [ J 7 1-80  
[ J 6 1-70  
[ J 51-6 0  

[ J 50 

[ J 4 0-49 
[ J 30-39 

UNSUCCESSFUL [ J 20-29 
[ J 10-19 
[ J 0-9 

UNITS SCALE 

I o 1 1 1 1 2 I 3 1 1 4 [ S I 1 6 I 7 1 1 8  I g I 

2 9 3  



4 .  From two examples of behaviour , identify which is 
' operant ' and which is ' respondent ' .  

If you know a lot about the subj ect your tick should be somewhere 
in the top half of the scale , if you know l ittle , it should be in 
the bottom half . 

TENS SCALE 

[ J 9 1-100 
[ J 81-90 
[ J 7 1- 80 
[ J 6 1-70  A lDT 

[ J 51-60 

[ J 5 0  

[ J 40-49 
[ J 30-39  

LITILE [ J 20-29 
[ J 10-19 
[ J 0-9 

UNITS S CALE 

I o I 1 1 I 2 I 3 I 1 4  I s  I I 6 I 7 I 1 8 · I  9 I 

5 .  From an example of behavioural conditioning , identify the 4 
important conditioning properties . 

Rate yourself in terms of how much or how little you know . 

A lDT 

LITTLE 

I o I J I 1 2 I 3 1 

TENS S CALE 

[ J 9 1-100 
[ J 81-90 
[ J 7 1- 80 
[ J 61-70 
[ J 51-60  

[ J 5 0  

[ J 40-49 
[ J 3 0-39  
[ J 20-29 
[ J 10-19 
[ J 0-9 

UNITS S CALE  

1 4  I S I  l 6 t 7 1 OU�J 
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6 .  Write the behavioural sequence of a simple task by 
identifying its Stimulus-Response properties . 

Rate yourself in terms of how well , or how poorly 
you think you could do the task. 

TENS SCALE 

[ 
[ 
[ 
[ WELL 

[ 
[ 
[ 
[ 

POORLY [ 
[ 
[ 

UNITS SCALE 

I o I l l  

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

9 1-100 
81- 90 
71-80 
6 1-70 
51-60 

50  

40-49 
30-39 
2 0-29 
10-19 

0-9 

7 .  To a number of given situations , show how you would use 
reinforcement to establish , and then maintain behaviour . 

How well could you do this task? 

TENS SCALE 

[ J 9 1-100 
[ J 81-90  

WELL [ J 71-80 
[ J 6 1-70  
[ J 51-60 

[ J 50 

[ J 4 0-49 

POORLY [ J 30-39 
[ J 20-29 
[ J 10-19 
[ J 0-9 

UNITS SCALE 

I o I 1 1  1 2 1 3 1 1 4 I S I  1 6 1 7 1  I S  I 9 1 

295  
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8 .  Given a learning task : ( l )  State the Contingency-Management 
properties , and ( 2 ) Attitude factors that could be used in 
that task . 

Rate yourself in terms of how well or how poorly you think 
you would do the task . 

TENS SCALE 

[ J 9 1-100  
[ J 81- 90 

WELL [ J 71-80 
[ J 6 1-70  
[ J 51-6 0  

[ J 50  

[ J 40-49 
[ J 30-3 9  

POORLY [ J 20- 2 9  
[ J 10-19  
[ J 0-9 

UNITS SCALE 

I o 1 1 1 1 2 I 3 1 ! 4 I S I  1 6 I 7 1 I B  I 9 1 

Name : 

Sex : 
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STANDARD DEV I AT IONS  

TEST  A 

Name : 

1 . 5 In statistics , what do these symbols stand for? 

a .  L 

b .  X 

c .  N 

Score : 

Level : 

2 . 6  Column A contains a number of statements describing various 
statistical terms . On the line to the left of each statement 
put the letter of the term that you think most closely fits 
the description . Column B may be used once , more than once , 
or not at all . 

COLUMN A 

l .  In a collection of measures , it 
is that measure which occurs most 
often . 

2 .  The point of a score below which 
one half of the scores fall . 

3 .  The score that would be ass igned 
to each individual if the total 
for the collection were to be evenly 
divided among all individuals . 

4 .  The mean of the squared deviations 
from the mean . 

5 . The point in a distribution about 
which the sum of the deviations is 
zero . 

6 . The square root of the mean of the 
squared deviations from the mean . 

7 .  Refers to the degree of correspondence 
or relat ionship between two variables . 

COLUMN B 

A .  Standard 
deviation 

B .  Mean 

c .  Median 

D .  Mode 

E .  None 
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3 . 6  From this distribution of scores find these measures :  

a .  The mean 

b .  The median 

c .  The mode 

3 3  24 22 

15  15 14 

-------

2 2  22  19  17 16 16 

10 10 10  9 8 6 

4 . 7  A small c lass was glven a test . From the raw scores below , 
calculate the mean and standard deviat ion .  Use the formula 
given , and show your working . ( Square root tables attached . )  

1 5  13 13 1 2  11 11  10  9 8 8 

Formula for standard deviation: 

s 

a .  Put ln the values for the formula s �/ 
b .  Mean = 

c .  s = 
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STANDARD DEV IAT ION  301  

TEST  C 

Name : Raw Score : 

( code number) 
Level : 

A .  I f  a term in the left hand column accurately describes a statement 
in the right hand colurrm , enter the number> of that term in the 
brackets after the relevant statement . If there is no such term 
in the left hand list that fits , write NONE in the backets . 

1 .  Standard deviation 

2 .  Mode 

3 .  Median 

4 .  Mean 

The sum of the measures divided 
by the number of the measures . 

[ J 

Indicates a particular measurement ' s  
position in a group in terms of the 
percentage of measurements falling 
below it . 

[ J 

The measures which occur most often 
ln a collection of measures . 

[ J 

Is an expression of a score ' s  
distance above or below the mean 
for the group of which it is a part . 

[ J 

A point on the score scale below 
which one-half of the scores fal l .  

[ J 

A measure of average distance of 
individual scores in a distribution 
from the mean ; technically , the 
square root of variance . 

[ J 



B .  From the following collection of scores 

9 8 8 7 

1 .  Calculate the mean . 

6 

2 .  Calculate the median . 

3 .  Determine the mode . 

4 .  Complete this formula .  

s 
=) 

5 5 5 

s 

5 .  Calculate the standard deviation . 

4 3 

= ) -

( Use the Table of Square Roots at the back 

of this test . Make all your calculations 

on this page . ) 
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c .  The following figures were obtained from an end-of-term test . 

9 10 10 10  11  1 3  15  17 

17 19 21 24  25  25  24 25  

2 5  25  25  2 8  2 8  2 8  2 8  28 

3 0  30 30 31 33  3 3  3 3  37 

3 7  37 3 8  3 8  3 9  40 48 50 

1 .  Construct a frequency distribution table . 

2 .  Complete thi s  formula . 

x = w + l:fx ' ( i )  
N 

3 .  Complete this formula . 

x = + --

303 

) 

s = ·) l: fx ' 2 l --
N 

s =f_ - - (-) 
4 .  Calculate the mean from the grouped data . 

5 .  Calculate the standard deviation from the grouped data . 

( Use the Table of Square Roots on the next 

page . Question 1 should be worked on this 

page . Other calculations may be worked 

on the back of this page . )  
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WEIGIITING GUIDE 

STANDARD DEVIATION TESTS B AND C 

ITEM SUB-ITEM VALUE TOTAL 

A 1 - 6 1 6 

B 1 - 3 1 3 

4 - 5 2 4 

c 1 5 5 

2 - 5 2 8 

Maximum Total 26 

NOTE : 

1 .  Value of 2 :  Score 2 for completely correct answer : 

score 1 for partial correct . 

2 .  Value of 5 :  Score 1 mark each for correct completion 

of columns A ,  C ,  D ,  E and F .  
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N a m e : 

( C o d e ) 

Q E A  

S T U D E N T A T T I T U D E  T O W A R D  S T U D Y I N G A P R O G R A M M E D  

C O U R S E  I N  S TA T I S T I C S 

G . J . F .  H u n t  
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STUDENT ATT ITUDE  TOWARD STUDY I NG A P ROGRAMMED 

COURSE IN  S TAT I ST I CS  

This i s  not a test of infonnation ; therefore , there is  no one "right" 
answer to a question . I am interested in your opinion of each of the 
statements below . Your opinion will be strictly confidential . Do 
not hesitate to put down exactly how you feel about each item. 

Place a cross (X)  on the Questionnaire Sheet beside the number that 
corresponds to the response that MOST NEARLY REPRESENTS YOUR REACTION 
TO EACH OF THE STATEMENTS BELOW . Your co-operation is  very much 
appreciated . 

1 .  There seemed to be too much material to be learned ln each of the 
standard deviation exerc1ses . 

1 2 3 4 5 

All the Most of Some of Only Never 
time the time the time occasionally 

2 .  I felt challenged to do well by the standard deviation programme .  

3 .  

4 .  

5 

All the 
time 

4 

Most of 
the time 

3 

Some of 
the time 

I would have preferred studying only the 
obj ective that I felt I needed to . 

5 4 3 

Strongly Agree Uncertain 
agree 

I found it difficult to understand just 
deviation programme was all a rout . 

1 2 3 

Strongly Agree Uncertain 
agree 

2 

Only 
occasionally 

exercises ln 

2 

Disagree 

1 
Never 

each 

1 
Strongly 
disagree 

what the standard 

4 5 

Disagree Strongly 
disagree 

5 .  For me , an important feature of instructional programmes is 
that you know how well you are doing all the time . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 
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6 .  The exercise in the standard deviation programme covered a lot 
of subj ect matter I already knew . 

7 .  

8 . 

1 

All the 
time 

2 

Most of 
the time 

I j ust wanted to get 
even if I made a lot 

1 2 

Strongly Agree 
agree 

I found the exerc1ses 
learn . 

5 4 

All the Most of 
time the time 

3 

Some of 
the time 

4 

Only 
occasionally 

5 

Never 

through the programme as quickly as possible , 
of mistakes . 

3 4 5 

Uncertain Disagree Strongly 
disagree 

1n the standard deviation programme easy to 

3 2 1 

Some of Only Never 
the time occasionally 

9 .  The amount of material to be learned 1n each of the standard 
deviation exercises was about right . 

5 

In every 
exercise 

4 

In most 
exercises 

3 

In some 
exercises 

2 

In the 
occasional 

exercise 

1 

In no 
exercise 

10 . I would have preferred to engage in some recreational activity , 
rather than study this programme . 

1 

Strongly 
agree 

2 

Agree 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 

11 . I really wanted to understand the computational procedures 1n 
standard deviation. 

5 

Very 
much . 

4 

Quite a 
bit 

3 

Indifferent 

2 

A little 
bit 

1 

Not at 
all 
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12 . It ' s  better to work through a programme carefully , and understand 
it completely , than to dash through and only know parts of it . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 

1 3 .  I work better when I know that each assignment will b e  assessed 
and credited towards my total year ' s  performance .  

14 . 

1 

Strongly 
agree 

2 

Agree 

3 

Uncertain 

If I couldn ' t  get the correct answer 
ahead to the Right Answer page . 

1 2 3 

All the Most of Some of 

4 

Disagree 

to a question , 

4 

Only 

5 

Strongly 
disagree 

I "peeked" 

5 

Never 
time the time the time occasionally 

1 5 .  I couldn ' t  work out a standard deviation because the programme 
j ust didn ' t  glve me sufficient information on how to do it . 

1 

Strongly 
agree 

2 

Agree 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 

16 . I knew whether my answers were correct or not before I was told . 

5 

Always 

4 

Often 

3 

Occasionally 

2 1 

Seldom Never 

17 . I would have preferred the programme to have been less well 
structured , even if it meant I made more mistakes . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

18 . The harder the exercise , the more I enjoyed it . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 

1 

Strongly 
disagree 
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19 . I could have achieved the standard deviation programme ' s  
objectives with only a fraction of the exercises g1ven . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

20 . Being told I was correct was monotonous . 

1 
All the 

time 

2 

Most of 
the time 

3 

Some of 
the time 

2 

Disagree 

4 

Only 
occasionally 

l 

Strongly 
disagree 

5 

Never 

2 1 .  I f  I didn ' t  get the right answer fairly quickly , I began to 
feel uneasy . 

1 

..A� ways 

2 

Often 

3 

Occasionally 

4 5 

Seldom Never 

2 2 .  I found myself trying to get through the material rather than 
trying to learn . 

2 3 . 

2 4 . 

1 

All the 
time 

Programmed 

l 
Strongly 

agree 

2 

Most of 
the time 

Learning lS 

2 

Agree 

j ust 

3 

Some of 
the time 

not for me . 

3 
Uncertain 

I don ' t  worry if learning becomes boring , 
know I ' m succeeding . 

5 4 3 

Strongly Agree Uncertain 
agree 

4 

Only 
occasionally 

4 
Disagree 

5 

Never 

5 
Strongly 
disagree 

j ust so long as I 

2 1 

Disagree Strongly 
disagree 

2 5 .  The programme aroused my interest 1n statistics enough to make 
me want to study it some more . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 
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LEARN I NG THEORY TESTS 
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A BEHAV I OURAL APPROACH TO L EARN I NG 

T EST A 

Name : Raw Score : 

( Code Number) 
Level : 

1 .  ( 1 . 6 )  Tick the alternative MOST correct . 

The consequences from behaviour : 

a .  Usually act as an aversive stimuli to the individual . 

b .  Affect the probability that the response will  recur . 

c .  Must be of an overt nature to be important in learning . 

d .  Although of initial importance , are o f  little value in 
predicting long term behaviour . 

2 .  ( 1 . 7 )  Place the letter lD colum B alongside the statement that 
most closely fits it ln column A .  Column B may be used once , 
or more than once. 

COLlJMJIJ A 

1 .  Results in unpredictable 
behaviour . 

2 .  Increases the likelihood 
that previous behaviour 
will  recur . 

3 .  Ensures that undesired 
behaviour will not recur . 

COLUMN B 

a .  Reinforcement 

b .  Non-reinforcement 

c .  Punishment 

31 2 

4 .  Decreases the likelihood 
that previous behaviour 
will  recur . 

d .  None o f  the alternatives 

5 .  I s  the opposite to rein­
forcement . 

3 .  ( 2 . 5 ) Write either 1 0 1  for overt , or 1 C 1  for covert behaviour . 

1 .  Watching the numbers 2 7 6 appear on a calculator screen . 

2 .  Exhaling into a breathalyser tube . 

3 .  Listening to the NZBC orchestra . 

L� .  Feeling 1 good 1 • 



4 .  ( 2 . 6 ) State each as either Respondent or Operant behaviour . 

1 .  The IIDst typical of hl.JJTBTl behaviour . 

2 • Sneezing . 

3 .  Saying ' ninety-nine ' .  

5 .  ( 3 . 6 ) The smallest meaningful unit of behaviour 1s : 

a .  A stimulus 

b .  A response (Tick the appPopPiate one) 
c .  A behavioural step 

d .  An S-R chain 

6 .  ( 3 . 7 )  In a conditioning experiment , when a new stimulus , which 
has been paired to an old stimulus , but now acts as a stimulus 
1n its own right , it is called the ? 

a .  R 

b .  NS 

c .  ucs 
d .  CS 

7 .  ( 4 . 6 ) From the following l ist , write in their coPPect descending 
oPdeP , the three levels at which behaviour can be QUANTIFIED . 

obj ective 

a .  stimulus 

b .  task 

c .  response 

step 

8 .  ( 4 . 7 ) Use the appropriate symbols to complete this behavioural 
sequence . 

R ,  S0 , UCR , S
R R 

' CS , C . 

Telephone rings Pick up receiver Hear VOlCe 

) ( ) ) 
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9 .  ( 5 . 7 ) Tick as either TRUE or FALSE the following statements on 
reinforcing behaviour . 

1 .  Continuous reinforcement should be used in T 
maintaining behaviour . 

2 .  Punishment is the opposite or non-reinforcement . T 

3 .  Reinforcement is more effective the sooner it T 
follows the desired response in new behaviour . 

4 .  Every response should be reinforced . T 

5 .  Intermittent reinforcement should only be used T 
on established behaviour . 

10 . ( 5 . 7 )  Which one of the following best describes the principle 
of "shaping" . 

F 

F 

F 

F 

F 

a .  Cont inuously reinforcing any approximation toward criterion 
behaviour . 

b .  Reinforcing criterion behaviour . 

c .  Reinforcing successively higher approximations of criterion 
behaviour . 

d .  Intermittently reinforcing approximations toward criterion 
behaviour . 

1 1 . ( 5 . 6 ) Column A contains a list of characteristics of schedules 
of reinforcement . On the line to the left of each statement , 
put the letter of the schedule of reinforcement in column B 
that best fits the statement . Items in column B may be used 
once , more than once , or not at all . 

1 .  

COLUMN A 

Paying a factory worker 
$ 5 . 00 for every 10 shirts 
sewn . 

2 .  Every essay lS graded "A" 

3 .  A slot machine player . 

4 .  A salary of $5 , 250  a year . 

5 . Providing encouraging 
comments during the course 
of a driving lesson . 

A .  

B .  

c .  

D .  

E .  

COLUMN B 

Fixed ratio 

Fixed interval 

Continuous 

Variable ratio 

Variable interval 
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12 . ( 6 . 7 )  Tick as either TRUE or FALSE the following statements about 
attitudes .  

1 .  Reinforcing behaviour is approach behaviour . T F 

2 .  The consequences of avoidance behaviour are T F 
always negative . 

3 .  Approach behaviour can either be positive or T F 
negative . 

4 .  One should only teach a child approach T F 
behaviours . 

5 .  Questions of morality are essentially T F 
quest ions dealing with avoidance behaviour . 

13 . ( 6 . 7 )  The abbreviated letters represent various types of behaviour . 
Read the following instructions that were given to a class , and 
state which one of the sets would be the most appropriate in 
describing this behaviour . 

"Complete your review of literature on Early Maori Settlements , 
then make your own way to a location of your choice and study 
for 3 days the remnants of a Maori settlement . "  

a .  RCB-UCB 

b .  LPB-HPB 

c .  NegB-PosB 

d .  AppB-Av . B 

14 . ( 6 . 7 )  C-M is a very useful technique : 

a .  I t  makes all desired behaviour contingent upon 
intrinsic motivation . 

b .  It helps you in classroom management to 
eliminate undesired or inappropriate behaviour . 

c .  It makes a person ' s  preferential behaviour 
contingent upon satisfying the obj ectives set 
for him . 

d .  For clearly motivating any behaviour that can 
be seen as an approximation toward the criterion 
behaviour . 
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A B EHAV IOURAL APPROACH TO L EARN I NG 

TEST C 

Name : Raw Score : 

Level : 

1 .  John loves sport , but is less enthusiastic about other class 
activities . Right now the class is engaged in a social studies 
proj ect . John is noisy and disruptive . 

A .  Describe the behavioural consequences resulting from your 
efforts in each of the following examples . 

a .  You have been shouting at him at least 1 5  times ln 
the last 15  minutes . You now tell him to leave the 
room and not to return until the end of class . He 
leaves . 

b .  You pay no attention to his ( inappropriate )  behaviour . 
You encourage whatever positive behaviour he demonstrates 
towards the proj ect activity . 

c .  You tell John that you want him to stop disturbing the 
class . If he doesn ' t  stop you will ask him to leave 
the room until he is ready to participate positively 
with the rest of the group . He continues his 
( inappropriate) behaviour , so you ask him to leave until 
he is ready to participate positively. 

B .  Name , in the above order , the three sorts of behaviour you 
have used . 

a .  

b .  

c .  
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2 . There are two types of behaviour , voluntary and involt.mtary . 
Look at these examples and give the correct technica l name 
to the type of behaviour that each is illustrating . 

a .  A doctor taps your knee with a hammer , your leg j erks 
forward . 

b .  A new born baby has a hungry feeling and cries . He 
feels food flowing into him , and stops crying . 

c .  While Bronwyn ' s  toddler was on a voyage of discovery , 
he fot.md out that when he lifted the lid of his 
mother ' s  j ewellery box , a tune played . Now he 
regularly goes and l ifts the lid . 

3 .  The hassle of every day life , forces us , whether we like it 
or not , to respond in a "conditioned" way to all sorts of 
stimuli .  For instance , if we are driving a car and we see 
a green traffic light turn red , a highly probable response 
is that we will  take our foot off the accelerator and start 
applying the brakes . 

a .  To the experienced driver, what i s  the technical term 
that can be given to the red traffic light? ( Use 
abbreviations ) 

b .  To the same driver , what is the technical term that 
describes his action of depressing the brake pedal? 

c .  What would be the technical term for the red l ight 
to "a man from mars " ( i . e .  , someone who had never 

. seen a red traffic light before ) ?  
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4 • for the tas k , "make buttered toast" : 

a .  List the s teps 

b .  Write a behavioural sequence using the technical abbreviations 
for the stimulus and response properties of the sequence . 

5 .  You are teaching " Introductory Oral Spanish" in a language 
laboratory . You want your student to give the correct answer 
with proper pronunciation to 10  questions that you will ask 
him . You decide that saying "bueno" ( good) will  be adequate 
reinforcement . 

A .  At his first attempt t o  question l ,  he makes the correct 
response , but with poor pronunciation . What do you do? 

B .  

[ ] a .  You say "bueno" 
[ ] b .  You say "do better next time" 
[ ] c .  You say nothing 

You repeat the response and 
makes the correct response , 
do you do? 

[ J a .  You say "bueno" 

ask 
but 

[ ] .  b .  You say "do better 
[ J c .  You say nothing 

him a similar question . 
with poor communication . 

next time" 

He 
What 
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C .  You repeat the response and ask him a similar question . 
He makes the correct response with proper pronunciation . 
What do you do? 

[ ] a .  You say "bueno" 
[ ] b .  You say "do better next time" 
[ ] c .  You say nothing 

D .  What is the technical name g1ven to this process of 
establishing behaviour? 

E .  How does maintaining behaviour differ from establishing 
behav iour in respect to the application of reinforcement? 

6 .  You are asked to apply some of your knowledge on Contingency­
Management with a Form l class . The teacher is very experienced 
and has taken over the class  because of its reputation for being 
"difficult" . The "off task" behaviour demonstrated by the class 
includes getting up and wandering about the room , stopping to chat 
with , and consequently disrupting , friends . The " on task" 
behaviour you wish to effect is children staying in their seats 
without moving their chairs and desks about the room , and working 
at the task they have been given . This behaviour must be demon­
strated for at least 20 minutes at a time . 

You have been given each afternoon (when the behaviour problem is 
at its worst ) for one week to initiate a C-M procedure and effect 
a significant behavioural change in the class . 

a .  State the LPB you wish to see demonstrated . 

b .  State the HPB ( s ) you could use . 

c .  What are the long term behaviours you wish to see 
demonstrated by the children? 

d .  From your answer to ( c ) , what will have happened to 
the initial LPB - HPB ' s? 
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N a m e : 

( C o d e ) 

Q E B 

S T U D E N T A T T I T U D E  T O W A R D  S T U D Y I N G  A P RO G R A M M E D  

C O U R S E I N  L E A R N I NG T H E O R Y  

G . J . F .  H u n t  
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STUDENT ATT ITUDE TOWARD STUDY I N G  A PROGRAMMED  

COURS E I N  L EARN I NG THEORY 

This is not a test of information ; therefore , there is no one "right" 
answer to a question . I am interested in your opinion on each of the 
statements below . Your opinion will be strictly confidential . Do not 
hesitate to put down exactly how you feel about each item. 

321  

Place a cross (X)  on the Questionnaire Sheet beside the number that corresponds 
to the response that MOST CLOSELY REPRESENTS YOUR REACTION TO EACH OF THE 
STATEMENTS BELOW . Your co-operation is very much appreciated . 

l .  There seemed to be too much information to be learned lil each of 
the learning theory exerclses . 

l 2 3 4 5 

All the Jvbst of Some of Only Never 
time the time the time occasionally 

2 .  I felt challenged to do well by the l earning theory programme .  

5 

All the 
time 

4 

l'bst of 
the time 

3 

Some of 
the time 

2 

Only 
occasionally 

l 

Never 

3 .  I would have preferred studying only the exerclses in each 
obj ective that I felt I needed to . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

l 

Strongly 
disagree 

4 .  I found it difficult to understand j ust what the learning theory 
programme was all about . 

l 

Strongly 
agree 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 

5 .  For me , an important feature of instructional programmes lS that 
you know how well you are doing all the time . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

5 

Strongly 
disagree 



6 .  The exercises in the learning theory programme covered a lot of 
subj ect matter I. already knew . 

l 

All the 
time 

2 

!vbst of 
the time 

3 

Some of 
the time 

4 

Only 
occasionally 

5 

Never 

7 .  I j ust wanted to get through the prograrrune as quickly as possible , 
even if I made a lot of mistakes . 

8 .  

l 

Strongly 
agree 

I found 
learn . 

5 

All the 
time 

the 

2 

Agree 

exercises 

4 

!vbst of 
the time 

lil 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 

the learning theory programme easy to 

3 2 l 

Some of Only Never 
the time occasionally 

9 .  The amount cf material to be learned ln each of the learning 
theory exercises was about right . 

10 . 

5 

In every 
exerclse 

4 

In oost 
exerclses 

I would have preferred 
rather than study this 

l 2 

Strongly Agree 
agree 

3 

In some 
exerclses 

to engage ln 
programme . 

3 

Uncertain 

2 

In the 
occasional 

exerci se 

some recreational 

4 

Disagree 

l 

In no 
exerclse 

activity , 

5 

Strongly 
disagree 

11 . I really wanted to understand the principles of behavioural 
learning . 

l 

Strongly 
agree 

2 

Agree 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 
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12 . It ' s  better to work through a programme carefully , and understand 
it completely than to dash through and only know parts of it . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 

1 3 . I work better when I know that each ass ignment will be assessed 
and credited towards my total year ' s  performance . 

1 

Strongly 
agree 

2 

Agree 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 

14 . I f  I couldn ' t  get the correct answer to a question , I " peeked" 
ahead to the Right Answer page . 

1 

All the 
time 

2 

Mos t  of 
the time 

3 

Some of 
the time 

4 

Only 
occasionally 

5 

Never 

15 . I couldn ' t  understand the learning theory problems because the 
programme j ust didn ' t  give me sufficient information on them. 

1 

Strongly 
agree 

2 

Agree 

3 

Uncertain 

4 

Disagree 

5 

Strongly 
disagree 

16 . I knew whether my answers were correct or not before I was told . 

5 

Always 

4 

Often 

3 

Occasionally 

2 

Seldom 

1 

Never 

17 . I would have preferred the programme to have been less well 
structured , even if it meant I made more mistakes . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

18 . The harder the exerc1se , the ITDre I enjoyed it . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 

1 

Strongly 
disagree 
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19 . I could have achieved the learning theory programme ' s  obj ectives 
with only a fraction of the exerclses given . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

20 . Being told I was correct was monotonous . 

1 

All the 
time 

2 

Most of 
the time 

3 

Some of 
the time 

2 

Disagree 

4 

Only 
occasionally 

1 

Strongly 
disagree 

5 

Never 

21 . I f  I couldn ' t  get the right answer fairly quickly , I began to feel 
uneasy . 

1 

Always 

2 

Often 

3 

Occasionally 

4 

Seldom 

5 

Never 

22 . I found myself trying to get through the material rather than trying 
to learn . · 

1 

All the 
time 

2 

Most of 
the time 

3 

Some of 
the time 

23 . Programmed learning l S  j ust not for me . 

1 
Strongly 

agree 

2 

Agree 

3 

Uncertain 

4 

Only 
occasionally 

4 

Disagree 

5 

Never 

5 

Strongly 
disagree 

24 . I don ' t worry i f  learning becomes boring , just so long as I know 
I ' m succeeding . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

l 

Strongly 
disagree 

2 5 .  The programme aroused my interest in behavioural learning enough 
to make me want to study it some more . 

5 

Strongly 
agree 

4 

Agree 

3 

Uncertain 

2 

Disagree 

1 

Strongly 
disagree 
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APP E N D I X  F 

SUMMARY O F  STEPW I S E  ANALYS I S  FOR STAT I ST I CS AND  

L EARN I NG THEORY TESTS 
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SUMMI\RY OF STEFWISE REGRESSION ANALYSI S  FOR STATISTICS TASK 

Test C 

Treabnent Step Variable Entered % of Variance 

1 SRS 5 3  

PVA 2 Ac 5 5  

3 Test A 55  

4 Ai 5 5  

1 SRS 49 

PVB 2 Ai 5 3  

3 Test A 5 5  

4 Ac 56  

1 Test A 67  

PVC 2 Ac 6 8  

3 SRS 68  

1 Test A 40 

PVD 2 Ai 46 

3 SRS 49 

4 Ac 51 

Note : 

1 .  The F is the F ratio for the overall R at each step . 
2 .  �·: p< . os 
3 .  �·:�·: p< • 01 
4 .  F in PVC step 4 was insufficient to enter . 

df 

1/ 6 0  

2/ 5 9  

3/ 5 8  

4/ 5 7  

1/51  

2 / 5 0  

3/49  

4/48  

1/56  

2 / 5 5  

3/ 54  

1/4 3  

2 / 42 

3/41  

4/40  
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2 3 . 6 8�h': 

12 . 49 �'d: 

s .  3o�·:�·: 

6 . 14 �·:�': 

16 . 2 3�h': 

9 .  8 8'i':'i': 

7 . 17 �'d: 

5 .  46�h': 

45 . o s�n': 

2 3 .  6l�h': 

15 . 6S�H: 

8 . 2 S �h': 

s .  s 8�h': 

4 .  2 3�': 

3 .  4 3�': 



SUMMARY OF STEPWISE REGRESSION ANALYSIS FOR STATISTICS TASK 

Sa QEA 

Treatment Step Variable Entered % of Variance 

l SRS 4 7  

PVA 2 Ac 54 

3 . Test A 54 

4 Ai 54 

l SRS 39 

PVB 2 Test A 40 

3 Ac 40 

4 Ai 41 

1 Test A 46 

PVC 2 SRS 49 

3 Ac 50 

4 Ai 5 1  

l SRS 31 

PVD 2 Ac 35  

3 Test A 35  

4 Ai 36 

Note : 

l .  The F is the F ratio for the overall R at each step . 
2 .  �·: p< . 0 5  
3 .  �·:�·: p< • 01 
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df F 

l/ 6 0  16 . so�·:�., 

2 / 5 9  12 . os �·:�·: 

3/ 5 S  s . oo�-:.·: 

4/ 5 7  5 .  9 2 1n': 

l/ 5 1  9 . 19 �': 

2 / 5 0  4 .  sp': 

3/49  3 .  1s�·: 

4 /4S  2 .  4 2�': 

1/ 5 6  15 . 3 7�':;': 

2 / 5 5  s . S2� .. �·: 

3/ 54  6 .  2l�h': 

4/ 5 3  4 .  6 3�·:�·: 

1 /43  4 .  5 6 �': 

2 /42  2 . 9 3 

3/41  1 .  95  

4/ 40  1 . 44 



SUMMARY OF STEFWISE REGRESSION ANALYSIS FOR STATISTICS TASK 

Tarn QEA 

Treatment Step Variable Entered % of Variance 

1 AC 32 

PVA 2 Ai 34 

3 SRS 34 

4 Test A 34 

1 SRS 22  

PVB 2 Ai 25  

3 Ac 40 

4 Test A 41 

1 SRS 45 

PVC 2 Ai 49 

3 Test A 50 

4 Ac 50  

1 Ac 40 

PVD 2 Ai 46 

3 Test A 47  

4 SRS 48  

Note : 

1 .  The F is the F ratio for the overall R at each step . 
2 .  �·: p< • 05 
3 .  �·:�': p< . O l  

df 

1/ 6 0  

2 / 59  

3/ 5 8  

4 / 5 7  

1/ 5 1  

2 / 5 0  

3/49  

4/48  

1/ 5 6  

2 / 5 5  

3 / 54 

4 / 5 3  

1/4 3  

2 /42  

3/41 

4/40  
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F 

7 . 01�': 

3 . 8 3 �': 

2 . 5 2 

1 . 8 7  

2 . 62 

1 . 71  

3 . 16 �: ! ' ! 
2 . 41 I 

14 . 2 5�'>:': 

s . 7 s�';"#'; 

5 .  9 7':J'o';, 

4 .  49�h': 

8 .  4 7 �·:�·: 

5 .  5 5 ':1':"#'\ 

3 .  84�': 

2 .  9 9 �': 



Treatment Step 

1 

PVA 2 

3 

4 

1 

PVB 2 

3 

4 

1 

PVC 2 

3 

1 

PVD 2 

3 

4 

Note : 

SUMMARY OF STEFWISE REGRESSION ANALYSIS FOR 

LEARNING THEORY TASK 

Test C 

Variable Entered % of Variance 

Ac . 2 8 

SRS . 31 

Test A . 32 

Ai . 32 

Ac . 35  

Test A . 3 7 

Ai . 3 7 

SRS . 3 8 

Test A . 46 

Ai . 59 

SRS . 59 

Test A . 42 

Ai . 50 

SRS . 5 2 

Ac . 5 3 

1 .  The F is  the F ratio for the overall R at each step . 
2 .  �': p< . 0 5 
3 .  �·:�·: p< . 01  
4 .  F in PVC step 4 was insufficient to enter . 
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df F 

1/64 5 .  31  �':�': 

2 / 6 3  3 .  39 �': 

3 / 6 2  2 . 32 

4/61  l .  72  

1/64  9 .  15 �·:�·: 

2 / 6 3  4 . 9o�·: 

3 / 6 2  3 .  3 1�': 

4/61  2 .  51�': 

1/ 72  19 . 49�h': 

2 / 71 18 . 69�'n': 

3 / 7 0  12 . 3o�·:�·: 

1 /64 13 . 65�':1: 

2 / 6 3  10 . 2 81n': 

3/62  7 .  82 �·:�·: 

lf/ 61 5 .  84�'d: I 



SUMMARY OF STEPWISE REGRESSION ANALYSIS FOR 

LEARNING THEORY TASK 

Sa QEB 

TreatJnent Step Variable Entered % of Variance 

1 Ac . 21 

PVA 2 SRS . 2 3 

3 Ai . 24 

4 Test A . 24 

1 Test A . 2 2 

PVB 2 SRS . 36  

3 Ai . 40 

4 Ac . 40 

1 Ai . 2 3 

PVC 2 Test A . 2 7 

3 SRS . 2 8 

4 Ac . 2 9 

1 Test A . 40  

PVD 2 Ai . 42 

3 Ac . 4 3 

4 SRS . 43 

Note : 

1 .  The F is the F ratio for the overall R at each step . 
2 .  �·: p< . 0 5 
3 .  �·n•: p< . O l  
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df F 

1/64 2 . 8 8 

1/ 6 3  l .  8 0  

1/ 6 2  l .  2 1  

1/ 6 1  . 91 

I 
1/64 3 .  3 2 �� 

2 / 6 3  4 .  6 2�': 

3 /62  3 . 8 8 �·: 

4 /61  2 .  9 2 �': 

1/ 72  3 .  9 6  

2 / 7 1  2 . 9 0  

3 /70  2 . 0 6 

4/ 69  l .  6 1  

I 
1/64 12 . 39�'n� 

I 
2/ 6 3  6 . 9 2 �·:�: 

3 /62  4 .  7 s �·:�: 

4 /61  3 .  51�': 



SUMMARY OF STEPWISE REGRESSION ANALYSIS FOR 

LEARNING THEORY TASK 

Tarn QEB 

Treatment Step Variable Entered % of Variance 

1 Ac . 28  

PVA 2 Test A . 30 

1 Ac . 3 8 

PVB 2 Ai . 47 

3 SRS . 4 8 

4 Test A 0 49 

1 Ai . 40 

PVC 2 At:. . 4 7  

3 SRS . 48 

1 Ai . 23 

PVD 2 Test A . 24 

Note : 

1 .  The F is the F ratio for the overall R at each step . 
2 .  1• p< . 0 5  
3 .  �H: p< , 01 
4 .  F in PVA Step 3 and 4 was insufficient to enter . 
5 .  F in PVC Step 4 was insufficient to enter . 
6 .  F in PVC Step 3 and 4 was insufficient to enter . 

3 3 1  

df F 

1/ 64  5 .  54�·· 

2 / 6 3  3 . 06 

1/64  11 . 11 �·::•; 

2 / 6 3  8 .  8 s�'d• 

3/ 62  6 . 17*''*'' 

4/ 6 1  4 .  8 7*''*'' 

1 / 7 2  1 3 . 4 2� .... 

2 / 71 9 . 8 6*'' *'' 

3 / 7 0  7 . 14'i':'i': 

1/64  3 . 70 

2 / 6 3  1 .  8 9  I 
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