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Summary 

Refe rence : Vol . 1 (1968 ) F 1 5 ( p 2 4 ) 

This r e s e a r c h p ro jec t , base d a t th e Univers i t y 
of Ibadan , wa s conducte d i n Wes t Niger i a fro m 196 6 -
1969 i n a n attemp t t o a s s e s s ho w fa r programme d mater ia l 
might b e usefu l i n overcomin g som e o f th e difficultie s 
that a r o s e fro m th e shor tag e o f sui tabl y qualifie d 
t e a c h e r s i n mathematic s an d s c i e n c e . 

Using publishe d programme d mate r i a l s a s t r i a l 
t e s t s , th e r e s e a r c h e r s develope d seve ra l o the r 
programmes whic h wer e evaluate d o n a  l a rg e s c a l e . 
In n e a r l y al l evaluat ion s th e programme s produce d a 
significant amoun t o f l ea rn ing ; bu t t he r e wer e bi g 
differences i n th e amoun t l e a r n t , an d i n th e s t a r t in g 
l eve l s o f th e l e a r n e r s . 

The conclusion s w e r e , quali t y o f programme d 
ma te r i a l s a p a r t , c e r t a i n v a r i a b l e s wer e importan t 
in control l in g th e successfu l us e o f programme d 
mate r i a l s a s teachin g ins t ruments , v i z , 

1 . Secon d languag e difficultie s 

2 . P r o b l e m s o f accul tura t io n an d vocabular y 

3 . P u p i l s ' stud y habi t s 

4. Th e t e a c h e r an d metho d o f teachin g 

5. Th e pupi ls ' socioeconomi c backgroun d 

The r e p o r t s t a t e s tha t th e problem s o f implementatio n 
of programm e learn in g wer e human , an d no t mere l y 
d i r ec ted b y pa t t e rn s o f educat ion , an d tha t th e nee d wa s 
to matc h th e programme d ins t ruc t io n t o th e t e a c h e r s an d 
the pupil s a s the y w e r e , no t a s on e woul d l ik e the m 
to b e . 
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Report 

A recent revie w o f fruitfu l a rea s o f researc h an d sponsorshi p i n educatio n i n 
developing countrie s note s th e potentia l o f programme d material s i n copin g 
with teachin g whe n th e suppl y o f suitabl y qualifie d teacher s ar e i n shor t 
supply (Worl d Bank , 1972) . Ther e wa s a  stag e i n th e developmen t o f 
programmed learnin g whe n th e presentatio n technique s rathe r tha n th e under -
lying principle s seeme d t o offe r a n answe r t o th e problem s o f teache r 
shortage. 

It wa s i n thi s vei n tha t afte r preliminar y discussion s a t th e Ottaw a 
Commonwealth Educatio n Conferenc e th e Brit is h Governmen t sponsore d a 
research projec t int o th e us e o f programme s materia l i n Wes t Nigeri a fro m 
1966 to 1969 . Th e projec t wa s base d a t th e Universit y o f Ibadan , Institute o f 
Education an d it s ai m wa s t o asses s ho w fa r programme d material s migh t b e 
useful i n overcomin g som e o f th e difficultie s tha t ar is e fro m th e shortag e o f 
suitably qualifie d teacher s i n mathematic s an d science . Ear l ie r wor k ha d 
been don e b y UNESC O workshop s i n Nigeri a an d Jorda n whic h ha d suggeste d 
(Schramm 1964 ) tha t i n thi s rol e programme d instructio n wa s mor e likel y t o 
succeed i n developin g countrie s becaus e "introducin g th e ne w medi a int o a 
relatively ne w an d rapidl y growin g syste m i s no t accompanie d b y th e sam e 
restrict ions a s introducin g the m int o a  wel l develope d syste m wher e pattern s 
of educatio n hav e hardened . . . " 

The Projec t wa s a t al l stage s hampere d b y th e fac t tha t i t wa s 
conducted i n Nigeri a durin g th e Nigeria n Civi l War . Thoug h th e are a use d 
was physicall y involve d i n th e conflic t t o a  ver y sligh t exten t ther e were , 
nevertheless,constant psychologica l an d administrativ e pressure s whic h 
tended t o disrup t th e organisatio n o f th e developmen t an d us e o f th e programme d 
materials. Fro m th e beginnin g i t wa s accepte d tha t i t woul d b e impossibl e 
for th e projec t t o ru n a t it s originall y planne d level,thoug h i t wa s abl e t o 
maintain a  tea m o f fou r researcher s fo r a  larg e par t o f th e tw o yea r period . 

The pla n o f actio n 

The pla n adopte d wa s t o develo p a  numbe r o f programme d text s i n biolog y an d 
mathematics fo r us e wit h 3r d yea r secondar y schoo l pupil s an d the n t o evaluat e 
these i n a  wid e rang e o f situations,an d attemp t t o asses s ho w fa r th e program s 
achieved thei r objectives . A t th e sam e tim e throug h concurren t assessment s 
of th e attitude s an d th e backgroun d characterist ic s o f pupil s ther e wa s t o b e 
an attemp t t o determin e wha t variable s wer e importan t i n controllin g th e 
success o f th e programme d material s a s teachin g instruments . I t wa s 
decided t o concentrat e entirel y o n pape r an d penci l presentation s o f 
programmed material s becaus e thi s wa s th e cheapes t for m t o produce , it coul d 
be use d i n al l school s an d i t matche d th e typ e o f programme d materia l tha t 
was alread y availabl e fo r us e i n Wes t Nigeria . I n fact,th e layou t o f th e 
programmed text s wa s ver y traditiona l i n th e str ic t allocatio n o f spac e t o 
each frame,bu t th e ai m wa s t o produc e th e material s i n a  for m tha t coul d b e 
readily copie d an d use d b y a n educationa l establishmen t i n th e country . I t 
did no t involv e th e us e o f unusua l o r expensiv e reproducatio n facilities . 
Teaching machine s wer e no t considere d -  othe r tha n a s noveltie s -  becaus e 
of thei r expens e an d maintenanc e problem s an d th e fac t tha t the y woul d no t 
be abl e t o b e use d i n man y schools , certainl y no t i n representativ e 
establishments. 
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During th e perio d whe n th e projec t p rogram s wer e bein g develope d 
an attemp t wa s mad e t o t r y ou t a  wid e rang e o f commercial l y availabl e 
programmed text s a t secondar y schoo l leve l i n o r d e r t o a s s e s s ho w fa r 
pupils wer e abl e t o l e a r n fro m them , t o se e wha t pa r t i cu l a r difficultie s 
were a s soc ia t e d wit h the i r u s e , bot h fo r pupil s an d t e a c h e r s , a n d t o gaug e th e 
level o f t e a c h e r i n t e r e s t . Mos t important , thes e t r i a l u s e s wer e t o se e 
whether muc h coul d b e l ea rne d whic h woul d b e o f importanc e i n determin g 
the for m an d metho d o f us e o f th e projec t p r o g r a m s . 

The us e o f publishe d programme d mate r ia l s 

Most o f th e p rogram s se lec te d fo r us e wer e avai labl e fo r purchas e i n shop s 
in Wes t Niger i a an d som e wer e a l r e a d y know n t o t e a c h e r s . I n on e cas e a 
program ha d bee n use d fo r som e tim e i n a  Technica l Co l lege . 

The t r i a l s wit h thes e program s wer e a s a  r e s u l t o f r e q u e s t s fro m 
t e a c h e r s followin g a  l ec tu r e tou r b y th e P r o j e c t D i r e c t o r . Mor e r e q u e s t s 
were r ece ive d tha n coul d b e met , an d onl y th i r t y evaluat ion s wer e 
successful ly completed;bu t a l l di d provid e ins ight s int o th e problem s o f 
using p rogram s withi n th e prevai l in g Wes t Niger ia n secondar y gramme r 
school context . N o attemp t wa s mad e t o dictat e ho w a  t e ache r shoul d us e 
a p rog ram . Wit h th e exceptio n o f reques t in g tha t pupil s shoul d b e tes te d 
before an d a f t e rward s th e t e ache r determine d th e timetabl e an d mod e o f 
working -  wit h on e o r tw o exception s wher e p rogram s wer e 'doctored ' fo r 
experimental pu rpose s o r whe n differentia l comparat iv e mode s o f us e wer e 
under inves t iga t ion . Throug h 'normal ' d i s rupt ion s t o teachin g a  considerabl e 
but no t unexpecte d l o s s o f dat a wer e expe r i enced . 

The type s o f school s range d fro m smal l bus h gramma r school s wit h 
only th e f i r s t tw o y e a r s ope ra t ing , t o s tabl e long-es tab l i she d l a rg e gramma r 
schools wit h man y o f th e Coun t ry ' s l e a d e r s amon g the i r forme r pup i l s . Th e 
schools wer e se lec te d fro m throughou t th e Wes t S t a t e , s eve ra l bein g ove r 
120 mile s fro m Ibadan . 

It wa s p a r t i c u l a r l y not iceabl e tha t th e pupi ls ' a t tainment s wer e ve r y 
dependent upo n th e adminis t ra t iv e a r r angemen t s adopte d b y th e t eache r an d 
by th e amoun t o f ve rba l i s in g expecte d b y th e p rog ram . A  mathematic s 
program whe n use d wit h a  degre e o f t e a c h e r involvemen t (checkin g pupil s 
a n s w e r s t o sub tes t s ) wa s successfu l i n tw o widel y differin g schoo l 
env i ronments . Whe n use d i n a  t e a c h e r - s u b s t i t u t e r o l e , toyin g alon g wit h 
two o the r p rogram s t o provid e th e onl y mathematic s teachin g avai labl e t o 
pupils i n th e f i r s t t h r e e y e a r s o f on e school , th e amoun t o f learn in g wa s 
negl ig ib le . A  chemis t r y progra m wa s v e r y wel l manage d b y on e t ra ine d 
t e ache r o n a n individuall y pace d b a s i s wit h pupil s r epor t in g t o th e t eache r 
at r e g u l a r i n t e rva l s fo r chec k t e s t s . A n unt ra ine d schoo l l e a v e r wa s abl e 
to tak e ove r th i s sys temat i c us e a s a  complemen t t o h i s norma l teachin g , 
though, a s wit h h i s p r e d e c e s s o r , onl y wit h frequen t a s s u r a n c e s tha t th e 
method wa s i n fac t work ing . Tw o equall y ve rba l Geograph y an d P h y s i c s 
programs,which presumabl y neede d th i s degre e o f sys temat isa t ion , faile d 
when use d without,an d pupil s r e s o r t e d t o copyin g r a t h e r tha n attemptin g t o 
cope wit h th e verba l jugglin g expecte d b y th e p rogram s throug h the i r 
cons t ruc ted r e s p o n s e fo rmats . T h e s e tw o program s wer e i n a  schoo l whos e 
adminis t ra t ion wa s frequentl y d i s rup te d b y shor t age s o f staff , an d o f pupil s 
(who ha d no t pai d fees) ,an d wa s a l s o a t on e poin t c lose d b y th e Min i s t ry . 
The program s accentua te d pupi l d i f ference s withi n th e c l a s s e s an d thu s mad e 
it difficul t fo r t e a c h e r s t o o rgan i s e o n t he i r ow n a n effectiv e metho d o f 
using th e p rogram s whic h di d no t subs tant ia l l y chang e (i n th e wa y desc r ibe d 
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for th e chemistr y progra m above ) th e wa y i n whic h the y normall y organise d 
their classroom . 

The brie f descriptio n ca n onl y highligh t on e o r tw o point s an d mak e 
reference t o bu t a  fe w o f th e evaluations . Th e overal l pictur e wit h th e 
commercial program s i s on e o f ver y mixe d attainments . I n som e school s 
programs di d well , i n other s quit e poorly . Successfu l performance s wer e 
achieved wher e program s wer e use d wit h a  degre e o f participatio n b y th e 
teachers i n th e pupils ' learnin g fro m th e progra m (an d thereb y changing , 
intentionally o r otherwise , fro m thei r norma l whol e clas s approac h t o teachin g 
to a  mor e individualise d arrangement) . Thi s wa s don e i n tw o ways : 

(1) b y integratin g practica l activitie s wit h th e pape r an d penci l 
learning fro m th e programme d text . I n tw o physic s program s 
experiments wer e don e b y pupil s a t interval s an d a s wa s 
appropriate t o th e learnin g sequence . I n a  geograph y progra m 
pupils modelle d contour s i n clay . I n a  sequenc e o n seed s 
pupils wer e require d t o mak e clos e observation s o f specimens . 

(2) b y requirin g pupil s t o repor t a t interval s fo r th e checkin g o f 
tests a t th e en d o f section s o f th e programs . 

It i s undoubtedl y tru e tha t man y o f th e program s whic h wer e trie d 
turned ou t t o b e quit e unsuitabl e fo r th e Nigeria n pupils . Th e example s 
chosen an d th e languag e use d were often unsuitabl e -  thoug h no t necessari l y 
any mor e unsuitabl e i n thi s respec t tha n man y o f th e schoo l textbook s i n 
regular use , an d th e us e o f som e wa s discontinue d becaus e i t wa s obviou s 
that pupil s coul d no t obtai n an y rea l benefi t fro m continuin g wit h them . 

Design o f Projec t Program s 

Five program s wer e produce d an d fou r wer e use d i n larg e scal e evaluation . 
The topic s chose n ha d t o matc h th e abilitie s an d interest s o f th e programmer s 
and th e availabilit y o f school s t o t r y ou t program s i n give n topics . Th e 
programs use d wer e o n Polygon s an d Paral le l Line s i n mathematic s an d 
Osmosis an d Wate r Relation s o f Plant s i n biology . I n thei r preparatio n al l 
were subjec t t o th e sam e proces s o f try-ou t an d revisio n wit h a  numbe r o f 
individual pupil s an d the n wit h on e o r tw o clas s groups . Th e stage s ar e 
shown below : 
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The c l a s s t r i a l s fo r th e f i r s t p rogra m wer e don e wit h a  duplicate d 
form o f th e progra m bu t fo r al l th e o t h e r s th e programme d frame s wer e pu t 
onto overhea d p ro jec to r t r a n s p a r e n c i e s an d use d i n a n ex te rna l l y pace d 
fashion r a t h e r tha n allowin g eve r y pupi l t o p rocee d a t h i s o r h e r ow n r a t e . 
The r e a s o n s fo r adoptin g th i s approac h w e r e : (1 ) i t wa s cheape r an d 
quicker t o produc e th e t r a n s p a r e n c i e s tha n t o duplicat e an d assembl e bookle ts ; 
(2) th e p rogram s r e q u i r e d pupil s t o manipulat e shape s o r examin e specimens , 
and i t wa s e a s i e r t o supe rv i s e thes e ac t iv i t i e s an d not e difficultie s an d an y 
need fo r chang e whe n al l th e pupil s wer e a t th e sam e s t age ; (3 ) wher e tw o 
c l a s s t r i a l s wer e conducte d o n consecut iv e day s i t wa s r e l a t ive l y simpl e t o 
a l t e r th e fram e sequenc e o n th e b a s i s o f th e f i r s t t r i a l an d thu s t r y ou t a 
r ev i s ed ve r s io n wit h th e secon d c l a s s . 

In th e fina l for m th e p rogram s wer e duplicate d usin g a n in k 
dupl icator o n foolsca p pape r an d wer e supplie d wit h ful l de ta i l s o f th e 
object ives an d metho d o f u s e , th e ma te r i a l s r e q u i r e d an d a  brie f accoun t o f 
the t r i a l r e s u l t s . Answe r shee t s wer e supplie d fo r us e i n th e progra m 
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evaluations so  tha t th e researc h tea m obtaine d feedbac k o n th e response s 
of pupil s t o individua l form s an d section s o f th e programs . 

The ear l ie r wor k wit h th e publishe d program s suggeste d tha t th e 
programs shoul d b e designe d t o investigat e a  numbe r o f specifi c features : 
(1) Becaus e o f th e obviou s concer n o f pupil s abou t th e provisio n o f answer s 
in th e program s an d th e eas e o f cheatin g i t wa s decide d t o produc e program s 
in version s wit h an d withou t answers , wit h onl y som e answers , an d wit h 
answers embedde d i n frame s an d no t specificall y labelle d a s ' answers ' . 
(2) I t ha d bee n observe d tha t pupil s ha d difficult y wit h certai n form s o f 
constructed, completion-typ e responses,an d i n on e mathematic s progra m 
versions wer e prepare d whic h wer e (a ) mainl y multi-choice ; (b ) mainl y 
constructed response ; (c ) a n 'optimum ' mi x o f multichoic e an d constructed . 
(3) No t al l school s ha d facilitie s fo r pupil s t o d o practica l experiments , o r 
were willin g t o allo w practica l wor k belo w th e certificat e year , an d s o th e 
biology program s wer e provide d wit h simulate d pape r an d penci l practicai s 
based upo n photograph s an d drawings . Th e intentio n wa s t o se e ho w fa r 
pupils suffere d fro m th e us e o f thes e compare d wit h actua l practica l work . 

Results o f Usin g Projec t Material s 

In nearly al l evaluation s th e program s produce d a  significan t 
amount o f learnin g bu t ther e wer e bi g difference s betwee n school s bot h i n 
amount learne d an d i n startin g levels . Non e o f th e program s enable d al l 
the pupil s t o achiev e al l th e objective s bu t man y o f th e pupil s di d no t hav e 
all th e necessar y prerequis i tes . 

The program s di d no t consistentl y increas e o r decreas e withi n 
class heterogeneity . Ther e wa s n o obviou s levelling-u p effect . On e 
program migh t appea r t o accentuat e clas s difference s an d anothe r reduc e 
them. Th e change s tha t wer e brough t abou t wer e undoubtedl y du e t o factor s 
other tha n coul d b e attribute d t o feature s o f th e programme d sequences . 
In som e case s ther e wer e consisten t difference s betwee n th e performanc e 
of boy s an d o f g i r l s . 

The experimenta l investigation s o f th e effec t o f providin g answer s 
to th e program s provide d significan t difference s withi n school s betwee n th e 
versions wit h answer s an d withou t answer s bu t n o consisten t patter n o f 
differences. Ther e wer e significan t interaction s betwee n th e provisio n o f 
answers an d th e for m o f respondin g (multichoic e versu s constructed) , an d 
between th e provisio n o f answer s an d th e provisio n o f practica l experience ; 
but difference s betwee n school s a s t o th e natur e o f thi s interaction . Thus , 
though thes e progra m variation s an d th e mode s o f answerin g o r method s o f 
use wer e importan t determiner s o f pupi l achievement , the y themselve s 
interacted wit h schoo l factor s suc h tha t ther e wer e n o genera l conclusion s 
to b e drawn . 

From attitud e questionnair e dat a i t appeare d tha t th e program s 
were favourabl y received . Difference s wer e observe d betwee n pupil s whic h 
could reflec t th e relativ e convenienc e o f th e programs . Th e mos t notabl e 
feature o f th e attitud e dat a wa s th e concer n abou t th e answe r provision . 
Though ther e wa s n o significan t relationshi p betwee n th e provisio n o f 
answers an d achievemen t ther e wa s a n obviou s on e betwee n th e provisio n 
of answer s an d 'cheating' , an d th e provisio n o f answer s an d pupils ' 
concern abou t th e eas e o f cheating . 
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It wa s conclude d tha t i n additio n t o th e undoubte d effec t o f th e 
quality o f th e programme d material s th e followin g fiv e factor s ha d a n 
important influenc e o n thei r successfu l use : 

(1) Secon d languag e difficulties : Th e performanc e o f th e 
pupils o n th e progra m pos t test s wer e correlate d wit h 
the score s o n a  tes t o f Englis h sentenc e structures,an d 
it therefor e seeme d possibl e tha t program s whic h use d 
completion item s wer e liabl e t o induc e th e acquisitio n 
of mer e verbalisms , vocabularl y withou t content . Th e 
pupils viewe d th e Projec t program s a s easie r t o rea d 
than conventiona l textbooks . 

(2) Problem s o f acculturatio n an d vocabulary : Secon d 
language vocabular y i s notoriousl y narro w an d word s 
have a  ver y smal l rang e o f meanings . Thu s man y o f 
the 'promptin g techniques ' tha t wer e originall y use d i n 
programming ar e ineffective . Th e correc t interpretatio n 
of photograph s an d diagram s coul d no t b e assumed . 
During th e developmen t o f th e Paral le l Line s progra m 
pupils ha d difficult y i n manipulatin g template s an d i n 
relating a  smal l labelle d diagra m i n th e progra m t o a 
la rger versio n o n a  worksheet , an d bot h t o a n eve n 
larger imag e projecte d o n a  screen . I t ma y wel l b e 
that th e observe d lac k o f significan t difference s betwee n 
the 'practical ' an d 'nonpractical ' use s o f th e biolog y 
programs wer e a  reflectio n o f th e pupils ' lac k o f 
experience i n makin g observation s fro m bot h rea l 
apparatus an d diagrams . 

(3) Pupils ' stud y habits : Wher e pupil s ar e use d t o equatin g 
learning wit h th e rot e memorisatio n o f writte n materia l 
and o f competin g fo r answers , i t i s unlikel y tha t th e 
provision o f answer s t o frame s wil l necessari l y 
facilitate learning . Unfamilia r layout s woul d appea r 
to hav e a n effec t o n th e rat e o f working,an d an y futur e 
programming i n developin g countrie s mus t conside r 
format. Ther e wa s n o evidenc e tha t th e us e o f 
selfpaced program s reduce d th e tim e take n t o teac h a 
topic; th e revers e woul d see m likel y unles s a  styl e o f 
presentation i s develope d whic h de-emphasise s th e nee d 
to recal l factua l conten t expresse d verbally . 

(4) (Th e teache r populatio n an d th e method s o f teaching : 
In n o schoo l coul d i t b e guarantee d tha t th e arrangement s 
made fo r th e us e o f a  progra m woul d b e allowe d t o 
continue uninterrupted . I n no schoo l coul d i t b e guarantee d 
that th e teache r i n charg e o f a  clas s woul d occup y th e 
same positio n on e o r tw o month s later,and,thus,th e mos t 
important influenc e o n a  pupils ' academi c achievemen t wa s 
probably no t th e qualit y o f th e instruction . Th e lac k 
of consistenc y i n clas s populatio n an d organisatio n increase s 
the disparit y betwee n th e goo d an d poo r pupil s whic h th e 
programs ten d t o increas e stil l further . Thus, a teache r 
who wa s relativel y inexperience d o r worrie d abou t 
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discipline wa s likel y t o b e unhapp y abou t th e selfpacin g 
and individualisin g natur e o f th e programme d instruction . 

(5) Pupi l socioeconomi c backgroun d an d th e stabilit y o f th e 
pupil population : Ther e i s a n obviou s clos e relationshi p 
between th e attendance , th e attainmen t o n th e program s 
and th e hom e backgroun d o f pupils . Th e effec t o f thi s 
is likel y t o b e mos t marke d i n th e mor e heterogeneou s 
classes whic h ar e mor e usuall y i n th e poore r school s 
where time-table s ar e mos t frequentl y disrupte d an d 
where teacher s wit h experienc e an d abilit y ar e mos t 
sca rce . 

In conclusion,therefore,th e optimis m o f Schram m an d other s whic h 
typified opinion s a t th e tim e o f th e promotio n o f th e Projec t wa s foun d no t 
to b e justified,i n tha t th e problem s o f implementatio n wer e huma n an d no t 
merely directe d b y th e pattern s o f education,and , a s i s reporte d elsewher e 
(Roebuck, e t a l . , 1972) , th e nee d i s t o matc h th e programme d instructio n 
to th e teacher s an d pupil s a s the y ar e no t a s w e woul d lik e the m t o be . 

This brie f repor t merel y touche s upo n som e o f th e finding s o f th e 
research conducte d b y th e tea m a t Ibadan . Expande d comment s o n aspect s 
of th e wor k ar e availabl e elsewher e (Roebuc k 1968 , 1970 , 1972) , and th e 
author wil l b e please d t o suppl y furthe r informatio n t o intereste d persons . 
In writin g thi s descriptio n o f th e wor k th e autho r i s ver y muc h awar e o f th e 
debt owe d t o hi s colleague s i n Ibadan , S .O . Adewakun , T .A . Balogu n an d 
T .N. Omotoso,an d t o th e Oversea s Developmen t Administratio n an d th e 
University o f Ibada n fo r th e hel p receive d durin g th e duratio n o f th e Project . 
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