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; e THE NICARAGUA RADIO MATHEMATICS BROJECT

A

v

P L The‘Institute for Mathematical Studies in the Social Sciences

. . L - . . L ‘ :
. j% ~ at Stanford University has been funded by the Agenoy for International
] . }

Deve10pment (AID) to»investigate the’ teaohlng,of prlmary sohool

-u mathematios by radao,; The Teohn1¢al Assistanoe Bureau of AID has ih

4

’ television,in developing countries.

-

the past‘supported Beveral 1nvest1gations of the use of‘instruotlona;

It is now turning % radio as -a

e : o potentially cheapsr means of applying technology to the problems of

learn more about theluse of radio for instruction.

N . ..
. & }
.
B

traditiongl school system:

providing mass primary education in countries too poor tovexpand'the

%

In funding the Institute AID is hoping to

-

The thrust of our' work ig to 1mﬁrove ‘the qua11%§ of 1nstruotion

: \ ) We are looking for ways/tgﬁinprove the efficacy of radio as an

. 'instrdotional tool and we -expect that if we are sucdessfll, others can

.
. % “,

-use- our work to developnlessons for

»

Ty

A\)" ' V,)N

. sed radio for instruction.

o

.
"
§§ - ¥ B
‘ .

'

chief dlfferenoe between the Stanford

»

. hi\_, . j%tograms in mathematics has' been to,illustrat

ra

e - - mathematics to everydaykilfe, or to present enJoyable stories with

é;n-sohool populations, or in ’

e/the applibability of”

) ¥

in the olas;room, not to néplaoe‘the teaoherdwith a cheaper alternativef

.

. ¢

programs that replaoe teaohers ‘with classroom monitore« x
© .

NS , ,' Our strong 00noern Qlth instructional effloaoy i8 probably the

, ﬁ - ~
The’1ntent of many instrgotiqnal rad{on-
. - 4 ° :

. \mathematloal content that the wrlters hope will st1mg3£:e 1nter‘st

- .4 ¥ A /‘

——— — — - — — - — —— - — —

- &

s in mathematies. - We have found to:date no d1souss1on in the

4

N

3 . * This’ wonk is supported by the Unlted States Agenoy for Internatlonal

-, : Development Contraot AID/CM-TA-C-T3-40.
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roject and others that have " s




o~

'systematio-insfruptign by radio. > «
. N < hv4 .

E teaoher. MoreoVer, although they are famlllar with radjo. programs, 1% . o

research literaturé of ways to'organize eurriculum materials for

.+ The closest parallel to our efforts is* the TV program Sesam§

Street and we have learhed much from the work of the Children's

-
. \

-

Telev1slon Worg\hop (CTW). However, Sesame Street’di?fers-frgm our

radio’ programs in &hree 1mportant wa;st First, of'oourse, is the
avallabllﬂty of the v1sual.eomponent provided by TV Seoond Sesame

\
Streetois foroed to oapture its aud1ence, and the poténtial\audlence

is qulte a soph;stleated one. Therefore, the program mist employ

N

soph1st10ated techniques for attraot1ng and mainta1n1ng the attention

1

¢F the chlldren"'The ohlldren we work with have no_ oh01oe about

\\ o
llsten1ng to oun - -program, but their alternatlve is llsten1ng to the |

* 4

i
i

is unlikely thﬁt any - of them has heard a program wr1tten spe01f10ally

w

for ohlldrenx Thus,_although we would.llke.ohlldren to enjoy’ the radi%
|
lessons, we !

donﬁt have the same requ1redents for attentlon-getting.
.~ ¢ « . Q ‘ . .
The thlrd and perhaps mos% 1mportant dlfferenoe between Sesame ’

. >

) o . o&e
Street.and our .project is our goal of providing sequential instruction

{ 2 . M

. g) . 3

Sesamé Street4$rograms are written so that understanding one segment .|

‘ : . : s S -

B : . @ . :

does not depend orf having vﬁPWed a previous one.- In'contrast, we are |
‘ot ' A "" ! "l . .t "t 1 »“‘"'.

designing an‘instruotional program that explicitly uses earlier lesson%"A °

as prerequisites for 1 'r oneé. I plan to{discuss'at some length ourﬂ.

» . . g’ -~ [ ‘ . « ) . ! i ’ ]
present ideas about the dévelopmenFi tryout, and revision of clrriculum, /_ |
- ' . ] . \ i / X
but firdt> let me describe more generally what we’re doing and where A /
) ! P " o [

. i / ’’
v 1 4

wére doing it. T o Vo
. - . . P / 3
-The prOJeot i's located in Nloaragua, in the Department of Masaya
Y . ﬂ - /. o

near the oap}tal 01ty of Managua.' The department has one lArge and

Q

¢




. P . v ., o
l‘ s . . PR . “
: . e J . .

several\small municipalities. Roughly two-th1rds of the pr1mary ‘

D

sohool populatlon of 18, OOO attends school in these urban areas: The,

e @

»\~/*rema1nder attend rural sohools, whioh,'perhaps beoause of the small
v .‘ Al
Aslze of the department do not seem tb be substant1ally dlfferent from

.
P -

the urban schools. Approximately 37 peroent of the urban prlmary
. sohool populatlon is 1n first grade, and this figure rises to 46
L R v
> : percent for the rural school populathn. The ages of a randomly-
. -

seleoted sample of 874, flrst-grade students range from 5 to 14 years,"

£
\w1th a mean'age of 8. 2 for urban students and 8.5 for rural st%dents.

A
The sohools of Masaya have many of the typloal oharaoterlstloizof

A :}
- prlmary sohools in developing oountr1es--h1gh drogput and repeﬁi ion-

£
rates, a wile spread of’age levels in eagh grade, and - rural” sehoo}

attendanoe rekords that are related to farming aotlvltles.

-

\ ) The ppogeot is adm1n1stratively part of the Nloaraguan
2 -

- Ministry,, of Eduoatlon, in a newly forped d1v1s10n for researoh and-
v X [y
. evaluation. About ten years ago the Ministrv participated;in a Yoint

r . N i

: prOJect of the Central American oountrles ‘to wr1te new prlmary school -~

» : : .
textbooks, Follow1ng that eﬂfort’ Mlnlstry personnel uhdertpok a
. \ - rd

thorough revisgion. of the pr1mary school eurriculum. One of the

& . -

. Nloaraguan authors of the mathematlos text‘%erles \Mrs, V1ta11a VrOOman,

subsequently supervised the mathematics curriculum revision effort for
. . ', ‘ N .
the Ministry. She“is now Nicaraguan_direotor of our project.
r . The'Nioaraguan éovernment has, from. the outset,\been

enthu31ast10 about the prOJeot anq has prov1ded personnel, offloe

~ B . » ~

-aspaoe,(and furnltuge'through the Manistry budget. On a day-to-day

bas1s OUP olosest oontaot s with the Sohool inspeotor for the

’

-Department of Masaya. He has been extremely codperatlve, arranglng
2 . 12 : b

-
-




. . - 1 i . o
" , ' ‘; .A | . . _v' . . / |
access to schools for both testing and radio lessofas, and sdnplying"

R , . , ) ' /’ r
* . us with whatever data_he has available. . , .- L

"

oo . &he'ppojeot office copened in Masaya in/suly; 1974, and !we began

. *The Nioaraguah sohool
e
October, 1974, near the end oo

.. !

work "in schools in the latter part of the y

B

yegr extends from February to November.‘

.- i .The project assuges responslbillty'for'all of théﬁmatpematios

feceive. Each dailyflesSOn'oonsists o6f a twenty-

N ' ; 1

o indtruction children

minute ﬁadio prese ation, followed by appﬁoxihately twepﬁy minutes

e of teacher-diredhed activities. No textbooks are used (most of the

: ?;i~<' _ f;l;ssgpoms do ot have any) and the amount of prin msterial s

-

3 d1str1buted y the pr03ect is limited to one page pe student per day. s

ently the- supplementary papen is in the form of a .student . . ,'
\__.

qow o '

o ' . . . L . y oL
# rulers printed on cardboard. Tedchers are asked to provide
Al ° . . N

additional .inexpensive materials such as bott e;Eaps, sticks, or

- v ‘.
V]

numeral cards. . , o . S

During the radlo lesson, ohlldren areqasked to respond orally, -
- 1,1) . Y ©
phy31oally,.and 1& wr1t1ng, and they do 50 from 40 to 60 times in eaoh

twenty-mlnute lesson., Oral responses 1nolude answers to arlthmetlo © .2

exercises and othep questlons asked by radio oharacters, and slnglng.
s .

-

o
¢




-

o

~

" a regular opportun1ty to ask questlons and reg1ster oomplaints.{

v

=

Among -the physiqal'responses are games and exeroises,'working with
- e ) id : .
concrete materials, and pointing te pictures or.numbers on the
. ) S e . ,
worksheet . Written respon§es are almost all on the worksheet, although

we dre experimenting with having students use their own notebooks. BRI

The project prov1des d1reotion to teaohers by means of a
=,

guide that aooo&panies eaeh'lessonw ‘The teaoher plays a limited'role

*during the broadoast/portion of the lesson mostly helping the slower
N
ohlldren with written work. ‘After the broadoast she presents the
, , 2

.

'remainder of the project lesson, which has been specified in the guide.

@ . ‘ - . VoW

Teachers use the guide in different ways; some follow‘it‘olosely,
Ny ' . . . . » o
oﬁten reading portions ofvit to the~olass, while ‘others use-it

‘as a source ‘of suggestions for a lesson4they design themselves.

N
N -

.For the first mbnth ‘of the present school year we%provided

weekly teacher training sessions. Since then the teachers,have.met' o

©
. - . K

once every six weeks. 'Eaeh teacher sees a projeot‘staff member at

4

e i
°least once a week when lesson materials are delivered and thus has‘ L

. The teaehers this,jear are ooopératingrwell with the program,:and

~

have ‘been for the most part aooepting and eve; enthusiastic.
p .

Our experimental classrooms are d1stributed among urban and

coe } . . . .

*

" rural schools. Some of;; the classrooms have only first-grade students,"

v S——

i others have students at two or three grade levels. Although, all of.

~

the teachers partioipating'during the present pilot testing ph;sé are

. . . .

-doing so Voluntarily,.we attempted to enlist teaohers with différinF

leyels‘of experience:and eompetenoer ' s Hv ’.j? (‘
Student worhsheets are collected from all sixteen olassrooms,

and{they_are used as a source of performanee data. 'Infaddition, fn




¢

six olagsrboms the mathematios lesson is observed daily byfpﬁojéob

3 .

3

‘; "~ staff members, who oompiete rating sheets covering both general aspeéts

. MY

of‘the lesson ang_speoifio questions posed by the lesson developerss'

&

This system of observation brovides immed%ate feedback to the curriculum

'specialists and radio script writers and_ailows for much informal

| . b expenimentation'with teaching techniques. U '
‘ e T e i ' . ¥

.

g In order to obtain systematic measures of studént progress w

v

designed tests that were presented weekly during the" regular radi®

lesson. -We deliberately disguised the tests (calling themﬂf yiews)

LY N - e —

Seoause we'thougﬁ& tehéhers might either regent the,evaldéizan efforts

.

.- . ) , “ . . W » 3
" or help the children to-do well. The tests turned out to be almost
‘uselesslqu evaluation Qufgoses, for another régson entirely. The

level of cooperative answering in the classroom was so bigh that we

~ ’

were unable to obtain statistically reliable iﬁformatidn from the
. y ey . ‘
analysis-of any worksheet data, including the tests. There is -
LY . Y . N -

csufficieﬁl_variability in mean scores to indicate the relative di??iéhlty

o+

of exercise types, but we are unable to reliably measure individual

student progress or to” estimate éroup aéhievement levels.
<, . o . 1\\ u

Wg,have since instituted weekly paper-and-pencil tests, which

'are proving+to much more useful. The tests are administered by staff’

",Eembers in %/;tandard testing situation, with strenous efforts made to

»

nguoe copying and teaéher interference. By using a matrix<sampling .

’ ‘ -

design, in which not all students work'all exercises, we are able to R

obtain informgtion on éo items each wéek: The population of students .
o 9 . ’ . .

and the universe of 50 items are both divided into five groups, and

,féaoh student takes a test of ten items. Tests are hgnd scored and the

' .

* results are available almost immegfately.




‘TQ@ results of olé’s%\om obeer#ations, examination Of wdrksheets
. e ?‘

“and performanoe data from weekry tests are belng used develop guldellnes‘

»

for lesson revision. Aooording to. our’ preSent schedule, we wi%l
L B , . . “,' N ’ } )
broadcast first-grade lessons (partly revised) -during the 1976<?phool
- . - . . . ' . " L ‘ .
& _year, using the facilities of a local radio station. -The full yeaﬁés‘ :

. lessons, aboyt 150 of them, will be broadoast to fifty-olassrooms.~

1

Initial develophent and pil%t testing of second-grade lessons. will’
_ anc F ‘ .

\-

_Proceed simultaﬁeously, using the same level of observation-and data
gollection as was used for first grade. o . oA\

<
.

For eaoh grade level, the evalbation conducted during the

. LS .

' : ‘ pllot testlng year will be almost exoluslvely formatlve, foouslng
attentlon on student attalnment of the progeot ] 1nstruct10na1 goals.

During the next year, when lessons are delivered by radio, projegt 2
. . N L . o " ';A: . . . ) N i " . . . VL
evaluation efforts will be more summative in chigracter. célasses

-

. N _ . 5 . .
will be randomly asSigned to treatments (oontrol and experimental)\\

and we w111 attempt to assess the effect of the radio ;nstruotlonal
% ’ - oo

program in %omparlson with tradltlonal 1nstruot10n. Slnoe projeot

S lessons are based on the mathematlos éurriculum deslgned by the

.

; Nloaraguan Miristry of Education, both experlmentaa and control

. ‘

-~ . oo
classes can be expected to have studied roughly the same materdail. . !

during the school year, allowing for a oomnarison of mathematics

-

achievement of the/two groupsgty' ‘ . «

« . ¥ . v

As an additional metﬁodiof comparing achievement, the project

» . - ~

/ U wWill examlne acher evaluatlons of student performanoe (which are ' .

/

. repetition rates due to failure_ln ma hematlos for oontrol and”

J

i
usgally(based on a teaoneraoon&truoted year-end test) and oompare‘”“f*”ﬁf} T
|

:

{

. ~ : : .= ;

o |

%

experiméntal students. A more broadly based'examination of dropout
» : 4 . : . ’ e ¢

: R NN
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rates is also planned, as a.component_ of an‘\analysis of the economic N
: , - hR . _ . .

B . ! ' e
_consequences of the use Qf radio fog instruotion in this setting.
‘ o\l .

‘V) I will leave further‘dlsou531on of these general aspeots of <
the projept to the question period and turn now to a more ‘detail¢d .

\
a

examination of the process of curriculum development and~revisioni.

. . . . . N~ : .-

- .. Our approach to ourrioulum'development reflects the long

y " v

hfstory of researoh 1n computer-a351sted 1nstruot10n (CAI) that -
has been‘the main f6_hs of Instltute aot1v1ty under the Aﬁreotlon af . +#

Patriok Suppes, ‘Our CAIL worklinfluenoes'ouﬁ poiné>vf view about the '

- » ¢

structure of'hadio lesdons in several ways. Flrst, we thlnk that the

- hd ’ . *®

high leNel of respOndlng oharaoterlstlo of a student “s interaction w1th
L3 . N

3

fhe oomputer is both engaging and motlvatlng, and we have soughf to

Y

design radio 1essons thap call forth a simllar h1gh level Oof st\\ént

aot1v1ty. ‘,”’ f_h - c .
Seoond we have had suooess w1th 1esson formats that prov1de <

N~
e~ L

a variety of‘exercise~types during a,single lesson (énd there 1s,

I 0

support in the research llterature for the effeotlveness of this mo;e

.of praotloe). We therefore construch each: raeigllesson as a Seriess

© \1ndepenFent segments of dlffe;ent cha;aoter, nather than hevotlng ' -

each lesson to a single topio, 'We try te’buiid into the lessQns g .
i . T y >~ )

_variety in both toﬁibs\andvrespbnse modes ..

o

Our.’ CAT experienee has also influenced‘our conception of thé

; sﬁruothre of the oufrioulum:h-We have foqpe itsusefuiLﬁo view the
:odkrioulum odntent as bagtitioned into separate topics (Wh%oh we;péll
.’straﬁds),’with‘hhe/develepment of each strand desoriPed independentl§

of the othe?s, enen ﬁhouéh the strands are of course relahed. . '

, RN A _
‘ For drill-and-practice. programs in elementary ‘mathematicsa we
u"> " . \ 8 . " ' . .
- N . B . . ( . . ‘0

- . ” N [} \ .

T T DU

L s




-

-

&

cy e

" further partition a strand into equivalence c¢lasses ofAexercisee, each -
/ ’ . . - .

¢

: . -
of wifich is defined in terms of structural aspects of the exercises .

- - .

it contains. (For example, all Vertical addition probléms with twe

adoendekand stm-less thah 153mightﬁéo;etitute a’single‘equivelenoe class.)

o For our pnesent prOJeot Which proVides instruction as well as .
9 4

practioe, we ‘have modified this struoture, replaOing”the non-overlapping

. . . v o

l» =y

’

’with our vertizal addition example, the first class in a set might -

" - ‘ » ) . o o

_contain exegoises with sums up-to four, in the next .class the limit

LTI

would_be extendéd to five;, and sa-on. At some point, as fhe upper limit

_ . . LS : oo :
inoreases, the earlier éxeroises (sums to four) will no 10nger'be Y
r

s 1noluded for instruotlpn (although those ‘exercises.will be available

for review) and the llmltS for the ‘next instrugtional olass will be.

v \
- ~

Atrunoated-at'bhe.lower end.l Sets of classes of th;g_&gpe~are defined

content of a lessonjsegment.’

. . e e o ’ 37 . A ‘
fof each topic within.a strand, and each class specifies jthe mathematical

‘ . . o v
) j ~ : : e : .
We have worked withkthisfmethqd of organizing the curriouium

4 N : ’ ~ '

long enough torknoﬁ that we ‘can apply it-to eonstnhob%ng_radio . 3
N - . . . —_ )

* )

lessons. 1In order to further systematize our oOn&ghtion of the process

of currioulum devedopment and revision, we propose the_f\ﬁlow1ng model

AY

' whioh embodies the lesson strudture. T have Just desoribed.
ok

We view lesson'deveLopment‘as based on a group of faotorsfy ) -
of ihoreasing levels of spéoifioity‘eaoh.of which can he parameteniiedz
o ) , " _

The initial curriculum design entails ohooeing initiel values of the =
pahaneters, and'thé”EeViéion"téek‘iemthet“of”ehooéiné“Whioh'béféﬁ%tena
values "to change and how. to change them. The model Eekp%opoee heel

’ : A T

five levels, shown schematically in Figure 1.
('\‘"'

Nela

' equivelence classes by sets of nested instruotional classes. Continuing -7

#y

b
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T First— let me say somethlng about the separathn of mathematioal
content and entertainmenv oontent. At 1smu%1s a fundamental questlon

that I ‘Il phrase somewhat fllppantly, Do we con51der entertalnment i be/f »

the cdating on the pill or the frostlng on the oake° Many people seem

‘to- feel that the p111 of mathematlos must be coated to make it palatable.

* -

; Qur gxperlenee to date with radlo.lessons; whloh oonflrms our earller’

N 2 CAL work, is just the opposite. When' young chlldren .are given the
T opportunltm to: nespepd actlvely,\they give every appearance of belng
: 1

.attentive to and 1nterested in mathematlcal tasks.

°

' Baalcally, we v1ew the entertainment as prov1d1ng a ohange of -

~ .
.

pace--a chance to‘exer01se ér sing or laugh. We do not feel that

»

there muet be a oleaf“eebaration'between entertainment and instruotisn
. Y ) - . : - .
. . --we often present mathematics entertainingly, and many games, songs,
"jokes and-stories have mathematical conten%. However, we know from. '
, . .

. ! - N * 3 c " - .
/s experienoe that we oanApresent'unembellished mathematical work anﬂ’keep
.o b k . //
‘ the attent16n oﬁ-the ohlldren. o Y .

) Ve;héve not yet had muoh suooess with using stories, either
) .

for entertainment or 1nstruot10n, and we “re not sure why. The children

olearly prefer aot1v1t1eSg whether mathematloal or not, to llstgnlng

: to storles. Since we th1nk ohlldren generally 11ke stories, we expeot

that we have not yet tuned into their lives enough to learn what Z
b ?

. P

‘interests and attpaots'them. In any case Wwe would probably not use
the_kind of leisurély‘mathematieal Story often presentednin padie
mathematics lessons; sueh etormes-ask the ehiidrenlto respond five or
ten times in the course of a 20-minute lesson. Our leesens ane much

faster paced. Tyﬂ&oally, first graders listening tO‘ragio 1essone afe

responding to 30 or 40 exercises in’a comparable'time peri@d;
. . T, i . )




“the Scope of topics (which instruotionai classes to nclude),
e

< Yo "
Turning baok to the model let s consider the most general

level, mathematloal oontent., The appropriate parameters are (a)

~— AN

(b) the instructional sequence within- eaoh topic ChOW‘tO define p

~the 1nstrﬁbt10nai blasses and what order they should appear in), and

(e) the balance’among topics- (what proportlon of instructional time is

allotted to each topic). . e RV,
. » ‘ . et

Tn our present situation the soope‘of tepios is delimited by
8 ) . ’
the speoiflcations of thﬁ‘Nloaraguan ourrioulum guide. For two reasons,

this is not a oonstra1nt. Firgt, there is great oommonality in primary

'schoo.l mathlemati:os ourriulums around the world, and the revised

’Nioaraguan‘ourrioulum is very similar to what might be gpecified ’ !

<

'anxwhere, including the United States. Seoond, theANioaraguan

curriculum guide follows the trend in the United States and elsewhere

NN

" towards broadening‘the sdope‘of the ourrfoulum,band actually contains

)é .

hd e

more topIos than we want to teach at the first-grade level. " -

1°d like to add a remark about this second point. In the United

‘a
3

étates, at least until verg recently when there Seems to be a move to

return to fundamentalg‘, the tendency has been to increase £:1
N ’ P
var1ety:%f toplos taugh:j wé%h the expeotatlon that exposure to many |
topics will increase ohildren ) flex1b11ity in understandlng.and uslng,
* w . .
arithmetiﬁ. The(groponents of this position have either not attended

to the conoomltant neoes31ty to reduce praotioe on each topic, or have

assumed that smaller amounts of praotioe with many types of exercises

T e

will produce at l€ast the same &egree of computational and conceptual
competence ‘as more praetioe,yith fewer types of exercises. ‘
< " '

XWe're not sure this is the case. We prefer to define a

~
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relatively limited setfof instruotional objeotives that\segsSifjt the

. M &

skills that the staff--Nloaraguan and Amerloan--thlnks all ohj ldren

4 should(aoqulre in first grade. For the flrst-grade éurrioulum now
: h B { .\ /

<f R .
- Another 17 advanggd objectives. cover topics 3%esented

IS [ a
For each objective we‘aevelgp a teaching aequenoe--t'at is,
: e €.

for enrichment and for the more able students. \

. L4

we define the set of instructional OlaSSéS'thq we.expeot will/ lead '”. 

N

to studenﬁ_attainment ofafhe objective. The feaohing classes ggy be ,3fr

quite different from the'terﬁinal performanoé expected. For exémple, '

the first instructional class for vertical addjtion teaches the ehildren

to draw the appropriate number of cireles next to a numeral. The next ‘.*Q

-

class teaohés'them to draw oiroleé next to eaoh'addehd, count the

circles, and write the appropriate numeral below the line. Then, the
N :

children are instructed to 2Se this algoritRm for finding sums, which

they do until they have committed the basic combinations tomemory.

Among the quantitative \jecisions that must be made in defining

the appropré}te instructional classes are the size of the incremental
steps 'used to define nested classes, the ranée of exero;ses in a.class

(that is, where to truncate at'the lower end), apd the ordering of s

Ly

related topics within a strand. Two further decisions must be made;

how to mesh topics from different strands, and how to allocate

instructional time to different strands and topics within strands.
9 : ' B
Initially we make these quantitative decisions using the intuition and
.experienoe‘of both Nicaraguan.and American staff members. A major

goal of our project is to develop systematic ways of revising these

- .. ‘ . . : 7 ’ ) .




. “:" S =; etupning to the model “the

,

1
Ad )

R oqntent/are;‘(a) tHE-proportion of t/tme spent on entertainment, and (b)

e (\

. / we have suceessfully ‘used songs a d physic3l ga is' d wejare‘
/ oSN \ ’
ingles, guessing games,
J Y
/ form. “Soe of the songs

- . -~ v’
experlfenting with the use\\f Jo~es, riddles /

Cor ére about mathematios and almo t all of the are written and reaorded ‘

-t *

S ,speoif‘ically for the pr‘Oject zf‘&taff membs

v

vy 4

S and local musioians.

- ;.

We are still aotivel ‘

year, we are substantiaLly re 1sing our approaoh to providing @5
" .

entertainment‘

P

Next we ll lookf at-the parameters that describe the Tormat

of alsingle lesson. T ese are (a)-the total.number of segments in

a lesson.(during and after the nroadoast), (b} the length of individual
. L. = Q‘
segmentsg, (c) how many segments of each'type,, (d) the ordering of ~

segment.s within the lesson, and (e) the character of transitions.

-

Our basic assumption about ghe order of segments Witi?n a
. - 3

lesson is--the more variety the better.” Instructional segments can

~

IR . .
rameters relevant.for entertainment

'r,"ﬁheifreQthoy of use 5h each type"of-entertainment segment, At present '
- . . ' i i :

-

' = AN
‘ differ in content and in resyonse mode, and we vary both of these >
e . ) ’
@ R
@ Lt

\




Y .

" as much as possible in each lesson.

segment but not with another oral add¥tion segment. . \

P f -

We also avoid having tmo
> 4

- v

N el

successive gegments of the same type Twith,respeot to.content and .
LY . N v

o

re‘s’p‘onse‘mode\)". We might, for example follow, an oral addition / L

s o , 1
segment withgan oral subtraction segment;\or a written adtition-

Experience has led us' to dehelOp oertain oonstraints on what 5%?

oﬁherﬂise m1ght be.an,almost random order of segments. First, we;find

that'materials distributed to children for use during the broadecast .

L3 a
. S

cause less dis!raotion if %hey are used right away, when children have
-}

sticks or bottle oaps on their désks they are less likely to foole

‘

around with, them 1§wthey have alrea&§ had a ohanee to use them. 2
° - ® 2 St

> 4;9ereforé An general we use materials at the“beginning of the lesson. ’

— I
' Tge stugent worksheets are also enticing. . Once students have

Cem ¢ v

stanted using them,_they oontinpe toudra%,or work exercises unless

-0 X e *
~ their attention'is thoroughly diverted. So, all work%heet aot1v1ti:§K\

go at the end of the’ ragio lesson, 1nterruptﬁdtonly by songs or :

<

N
.

physioal games. T o : .i - o

» Y ¢ ’ ?

At ,present we "use. from s1x to ted instruotional segments a%d

-~
two to four entertainment segments. Typiqialy, two or three of the

o

1nstruot10nal segments are taught by the; teaoher, the remainder by the -

4]
radio. ST »‘1 . CLos
e . A ' v e € . s e

I oould!g%&plete a desorﬂbtion of the model giving increasing]v
LA Y

spe01f10 details about Segments and exeroises, but I think by now I ve
S 14

given: a.reasonably olear p cture of our type of approach to lesson

- L,
2. & S : .‘
development. - B R b

I°d like to talk briefly noy ‘about revision.
!
the revision precess are less well formulated than about the initial

; Our ideas about

(O ~ . ’

i




to refer to change ooourdng”at two quite’ different t1mes. Flrst we refer: -

: tlme scale: ‘Our'produotlon sechedule is set’upaso that we ¢an and do

iadopted and the lesson is tried out in “the olassrqom..- e , o

‘teach the conéept more“&-

‘\ A ’\‘ ’ A
oonstruotion of curri @lum. We tend to use the word revision amblguously .
N ) ) K

L

to ohanglng a lesson that has been wr1tten and pllot tested. The lesson
W1ll not. be used ,again untll the following Zchool\year, and thus the
effects of‘the rev151on are got felt until g year 1ater. Howe;er we
can use the ré/ults of data\gaﬁhered for revlsion on &. much shprter . -

.« &

“
4 »

., : : ; . .
use results of pilot testing of lessons to change the plans for future
I oo q . ‘ . °
lessons durmng the' same school ‘years - b { A .

\The produotldn prooess starts with)a f1nal lesson structure 1n.

™~ i
. ) / J . . ) . : oy
'-the form of an' outllne of lesson segments. Fr thls the radlo Script L
R 1 R ,"',
and ﬁhe teaoher s guine are written and the worksheet isfdrawn. The '{;f//
§ b . . " - )
lesson is recorded and put on a bassette, therwrltten mater1als are o

3 . foe
‘
Lo

; mimeographed and 'all“of thefe mateérials are dlstributed to teachers. v:‘,; .

Aboutxone month elapses between the time a flnal lesson struoture is 'I;‘a

N o
‘ Out of our experlence this year we are developlng more systematlo o
wayb of organlzlng the rev1sign prooess, based on our model of ourrioulum

o

'development._ To date, most® of our work has’ oonoerned the second type of.

n .‘\ - ¢~¥

'ohange I desorlbed, alterlng plans for. future lessons. 111 desoribe.

<K' a
two cases in which information We gathered 1nfluenoed futuré“nyrrloulum I |

-n “ »

o

development and then 1ndloateiﬂow we'hope to make the process more

7 . L
systematic. . L g _ : L g .
‘ e 3 H » R - . . . .

' N
Do . - .

The/first example’conoernsﬂmgthematical content, which perhaps o
\ . o" ' E
you reoall, is the top lempl of the model I desorlbed ear11er. The

. “’4 « X .
parameter 1nvolved is; the n mber of 1nstruotional segments needed,to

less’ as a’readiness topic for the more. .

a




atyploally shows: two sets of obJeots and students are asked to 1ndlc@te

v o R !

<

advanced topic of greater OP lesser. The first type of exercise

§os

. which set,has more objeots. Greater and lesser exeroﬂses ask the

. - . b

, . 1] B ¢

student tofooﬁpare‘numbers."Theﬁeurrioulum'plan called for 20 segments
_}( - . ' . 5. . 3 ‘ . . . - . N ». 3 .
(with-a total, of 1§§€exeroi§es).t6 teach ‘more or less.” 'The first

1 \ v . R L 4 -
. ! c. * ° . * B
were given, ‘the performance level on worksheets
& ~ 1 i . o . P
- N - - o

was 98 percent.porreot.fVEven given the unreliability of the worksheet 4

time these exercises
( ,

data this was a good indicatien thatrmost children were quite familiar

. - ‘

with the oonoept:ahd classroom observations confirmed this., ”Asfa?result
we cut the number of instruotionalfsegments from 20 to‘eight. (In a '

*
\-e\y [ v Y

’ pomplete rev131on we w1ll reduce the number of segments tonﬂoUﬁ Y

.-.. - The second example ooneerns the t1me allowed for respondlng
M ~ ﬂw_
to each type of exercise. . anh-tlme we introduce a new type of'

+
- . y . .
exercise: we glve 1nstruct1¢ns to the classroom observers to note the
N - .-.,' .
. o g
response pawterns of the_g?}ldren. We th1nk that if anyone 1s'§tlll
®y

‘,respondlng (wrlting o% speaklng) when the time is up, the time 'should

be increased. On the other ha;g, 1f everyone has flnished respondlng

one or mo ¥e seconds before time is up, the t1me‘should be deoreased.
v hat3 Y
Generallzlng from these examples (and others like them)ﬁwe can
list four steps.in collecting and using information for ourriohlum

AR

change . e . :
* 1. Decide what type of information must be collected in order

- to make a declslon about the need for a change .in a parameter value.

2. Establish a orlterlon for the decision to ohange a parameter

‘value.

LI R . - 5

Y 3. Colléct the necessary information. .

¢ -

4, If a change is required, ,specify the size and direotion of

"

a"“ -A




-~ l ~ . _v'~\ . ' . (4 ’ 4 ’,
\(" ' L » ’ " o ' g a
. ' .. V . . 'J

the ohange. -

o - The first step is the most important,'and must be done whiie

. the lesson is' being plannéd, not after the fact. That is, we'need to
identify g@e types of information that will allow us to make decisions
about ohanging parameter valués before tne lesson isagiven. We must

RS - be sure that prpvislon has been made for oolleoting the relevant >
. : . . - \_,r .
1nformation.~ In some oases the requirement for information w1llyaffeot
\ .

the speoifioations for the lesson, and classroom observers must be told"

- - l : .
N ?) what to loek\f,ﬁggﬁen.the lesson ig presented. In other cases, the -
. & M [y . 2 . .
P need for infornation will sgeoify the oontent of the paper and pencil
- tests given eaoh‘week. The presentation of a lesson, then, will serve

. & < e - -7
- N two purposes, each of which«has been systematically planned: the

- lesson will give instruotion, of oourse; but at the same ‘time the

= ¢ =~

observatios made during its presentaion will provide the data needed
1] - / N R

for revision of-the same lesson in the following year and for the

~construotion of later lessons the same year. ¢ o

' Why h&ve I '‘qhosen to talk in suoh detail about ' curriculum

I v . ’

3
'tdu

® ) fdevelopment and revision? iWell, first, be%ause I can’t answer the ~
' question everyone is interested”in--how well are we succeeding in
A ] . b

teaching children by radio. We think we are doing well, but at present
we have only testimonials, no data. We will haVe'preliminary results °
é N »~ [+

at the end of this first sohool year in November, but no experimental

. - omparisons/untiiﬁthe end of 1976e .
’

But seoond I have chosen to talk about ourrloulum because it

3

- .

seems‘to me that‘it_is the most neglectedgaspeot in reports of media

projects, espeqially those carried out in developiné countries. What
. . Q .

3 X i <

children learn, after all, depends very largely on what and how we

-

i
~




- . . . . - * <
~ C e \ !
' teach them. We have a'great deal to learn abbut how to structure,’ . :
‘ organize, and present didactic material in a way that maximizés student

. A
1 - _ . . : -
! . learning. °We view our project as a step 4n that direction. .
. . . . ’ ’ .
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