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INTRODUCTION

The Radio Mathematics Project was established to design, implement,
and evaluate a prototype system of teaching elementary mathematics, using
radio as the major medium of instruction. Since June 1974, the Institute
for Mathematical Studies in the Social Sciences of Stanford lUiniversity
(funded by the United States Agency for International Development) and
the Government of Nicaragua have been collaborating on the development of
such an instructional program for use in the primary schools of Nicarapua.

In this report we summarize the work accomplished during 1978--the
last on-site operational year of Stanford involvement in the project--and
the first half of 1979. A more detailed account of the project activities
during 1976 will be presented in a book to he published later this year.

In many ways 1978 was a crucial year in the history of the Radio
Mathematica Project. As 1978 was intended to be a transitional year,
Nicaraguan staff members were primarily responsible for the development
and production of the fourth-grade programs. In developing the
fourth-grade programs, as well as in the use of the feedback system and
in much of the formal cvaluation, Stanford staff memhers served mainly
in a consulting capacity. About the middle of the vear Project Nirector
Jamesine Friend left Nicaragua (to consult with a radio project in the
Philippines), leaving Klaus Galda as the only exnatriate in the profect
office. GCalda left Nicaragua on Janivary 5th, 1979. The Nicaragusn
Ministry of Education is now completely responsihle for the operation of
the Radio Mathematics Project.

During 1978 the project staff distributed materials to over 300
classrooms using project lessons. About 10,000 students in these
classrooms listened to the programs. The number of schools, classes,
and students using radio leasona in 1978 hy grade are presented in Table l.
There vas also a large listening audience outside of these clanaroomn,
both in schools and at home, hut theae did not receive aupplementarv
materials.

The project also had an exceptionally heavy pre- and posttesating
schedule in 1978, adminiatering pre-~ and poattenta to over 200 clannen
in Grades | throuph 4 in the three departmentsa of Mana/n, Coannda, and
Carazo. Approximately 90 firat-prade clannen from the workaheet
experiment proups, control proup, and texthook proup from the World Bank
textbook cxperiment were included in thia teating progran. The necond
grade evaluation (includine 40 radio and control clasnen) wan repeated
to obtain further data. Twenty-four third-grade radio clamaca vere
tested in order to measure the curmulative effect of radio exnerfence {n
succensive years on mathematica achievenent. VFinallv, a formal evaluation
of the fourth-grade prop.an wan conducted, hepinning with the teantine of
the control group in 1977 and continuing with the tentinr of the radfo
group and World Bank textbook proup {n 1978. All of the formal evaluatinn
activitien vare aucceasfully completed in apite of a verv tirht achedule
and adverse political conditionn in Nicarsgua in J197R. A Hetafled report
of all formal evaluatton activities will he preaented 1n the nrofect haok



Tahle |

Nunber of Schoolgr, flansea, and Students Usinp
Radio Lessons in 1978 by Grade and Departnent

Department # of f of f of
schools classen studenta
1 2 k| 4 1 2 3 4

Masava 40 8 28 25 an 1,824 776 AR A00
Granada 25 22 18 17 16 1,056 508 424 320
Carazo 23 22 17 15 17 1,114 479 a7 360
Rio San Juan 39 46 25 1,258 428

TOTAL 127 82 109 82 6) 3,994 3,021 1,853 1,280




in preparation. The results of the fourth-grade evaluation are surmarized
in this report.

In addition to the development and broadcaat of the fourth-grade
lessons and the evaluation of the firat- through fourth-grade prosrams,
a large number of other activities were planned and carried out i{n 1978,
For the first time project programa were officially used outaide of the
experimental area--in the Department of Rio San Juan, a thinly populated,
largely undeveloped rural arca atretching along the Costa Rican horder
betwecn Lake Nicaragua and the Caribbean. Radios for the schools {n Rin
San Juan were purchased by the Ministry of Fducation, usine the monay won
in the Japan Prize competition of 1977. Fducation offici{als {n Rio San
Juan cooperated fully with the project, as did the Proyecto Rio San Juan,
a government sponsorcd integrated rural development proerram {n the aren.
In Fehruary several supervisors from the departmental inapectorate of
education in Rio San Juan spent more than a week at the Radin Mathematics
Project office, being trained to provide teacher training for local
teachers. These aupervisors almso transported and distributed profect
materials in thefr local areas. Accordinp to a report sent from the
Proyecto Rin San Juan to the Miniastry of Fducation, the radio mathematics
leasons vere anong the moat aucceasful of all the acti/ities in R{o San
Juan i{n 1978.

Numerous other testing activities were conducted in 1978 which
followed up previous project research in elementary mathematics learnine.
Some of these activities. like the addition-subtraction teat adminiatered
in Managua, were direct offapring of earlier tents; othera, like the
numeration and logic testa, were nev teata. The project also deaigned
and administered a test of language arta to mecond-grade radio and control
classen, to attempt to determine whether enhanced nathematics achievement
in the radio classes was gained at the expenae of neglectinp other subhfect
arean. There was also a special teat in mathematics given to f1fth- and
sixth-grade students desipned to help the Nicarapuan ataff plan the radio
curriculum for thome pradea. Earlier project work with the Stanford
Mental Arithmetic Teat was alao continued; the teat was piven to radio
clannes in Crades 2 throuph 4 a0 that resulta could be compared vith thoae
obtained for 1976 control claamen.

In addition to the extennive teatinp propranm dencribed ahove,
additional remearch related activirtiens wvere planned. (Mot all of theae
vere conducted hecaune of the political aftuation.) In late Aueunt,
the project planned a nerfen of innpection viattn to all of the
experimental claanrooma {n order to entirate the oxtent of actual) radin
usage. In additfon, theae viaita vere auppnmaed to obtatn {nforration
reparding the teachers’ fdean ahout the radio prorrans and related
activitien. Unfortunately, these visitn had tn he larvely cancelled
due to the unatable political aftuation at the time. The nrolect alnn
adninistered a quentionnaire to ahout 100 teachers to further presiounn
renearch into educatirnal wantnge (dropout and renetittion probhlena) (n
the Nicaraguan educational aysten. ¥{nnlly, in renponne to renortan of
increaaing unage nf{ the radio mathenatica nroprams by aut=af-achoal
listeners, an extenaive infarmal aurvey waa conducted tn ahout 5N hnmen,
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selected fron the exprrimental area aer well as Managuz. This aurvey was
conducted in order to cstimate the magnitude and characteristics of the
out-of ~school listeniny audience. DNetailed results of these survey
studies wil)l be published {n the forthcoming book.

Two additional research activit{es were carried on in 197R,
‘“he first of these was the World Bank textbook experiment. For thia
experiment, free textbooks vere Aistributed to 20 first-arade and 20
fourth-grade classeas. These clnamacs were subsequently given nre- and
pcitteats and compared to classes not using textbooka. The other
experiment concerned the use of workaheets {n the first-prade radio
lessons. DNue to the cost and diatribution problems involved with the
use of the vorksheets, there has heen a preat deal of intereat {n whether
the first-prade lessons could be revritten so as to eliminate their uae
without aacrificing the effectiveness of the lessona. In order to test
the feasibility of this auprestion, the last 40 firat-grade lessona were
revritten to eliminate dependence on worksheets and retaped. “hese
revised lessons were played by tape recorder in 24 experimental clasarooms.
Immediately prior to the heginning of the experiment and {rmediately
after the last lesson, achievement teatm were administered to hoth the
proup using worksheets and the proup usinp the revised lessons.

There were 4 number of dismeminat{on activities conducted {in
1978. 1In April, footage for a 16 rm color fi1lm was shot on location 1in
the experinental area by lHearst Metrotone, under contract to the Acadenmy
for Fducational Development. The f{ilm was produced; {ts premiere took
place at the Workshop on Communication i{n Rural Development, sponsored
by USAID {n Washington, D.C. in June 1979. (Fvaluation results of the
wvorkshop rated the film very highlv.) A numoer of viaftors, both foreien
and Nicaraguan, carme to the project office. Foreign viaftors included
individuals from F1 Salvador, Colombia, and Chile. Nicararuan vianftors
ifncluded groups from Instituto de Mienestar Campesino (INVIFRNO) and the
curriculum nection of the Miniatry of Fducation. Roth of these groupa
received training from project staff in differeunt aspects of profect
operstion. INVIERNO wan designing an educational program i{n apriculture
for Nicarapuan peasants and uned nome of the {deas an well an ataff from
the Radio Mathematica Project. There was alao collaboration with the
RATES project tn Manila, Philippinen, in the form of a four-month
consulting period with Jameafne Priend. RATFS 1a a project designing
educational radfo programs for achools {n the Philippines. MMany of the
Rad{o Mathematics Project’s methodn {n curriculum plaaning and feedback
are currently beinp fmplemented there. Prolect activities were alno
deacribed at conferencem in Mrazil, Chile, Alaska, and Jamafca. The
profect also established clone contact with the Rural Pducational Radio
project {n Puerto Caberas, Zelaya, Micaragua. Thia profect 1n adniniatered
Jointly by USAID, Winconsin Partners of the American, and the Nicaraguan
Hiniatry of Fducation. Plana were made to use radio nmathematica progranma
experimentally {n the Puerto Cahezas area on the northeast coast of
Hicaragua.

Nineteen hundred and seventy-eight was a politicallv unatahle year
in Nicaragua. In addition to the hapinning of civil wvar in September,
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there vere several peneral strikes and an atmosphere of unrest durine
the entire year. As indicated shove, however, a mafority of project
activities were completed as planned in apf{te of many obstacles. The
exceptions were the cancellation of claasroom inspection viaits and

the administration of the mental arithnetic test to first-prade classes.
The office had to be closed for short perioda on several occasions (two
of these when homemade bombs landed on the office grounds). Manv
irreplaceable materials were removed from the office during times of
crisis and stored at the American Fmbassy. The primary setback in 1978
was not to the office directly but to the validity of some of the
evaluation activities. This is due to the extreme irrepularity of
school attendance during much of the school year, especiallyv in Masaya
and Carazo. In spite of these difficulties, however, by the end of the
year woat planned activities had been completed and there was an orderly
tranafer to Nicaraguan project administration. This report summarizes
the results of some of the activities mentioned ahove.



January 20 - 30
February 15 ~ 17
Pebruary 17 - March 1

February 21 - March 1

February 23

April 6 - 13
April 25 - May 3

May 20 - 29

June 15 = October 15

June 28 - July 1

July - September

July 3 - 10
July 1 =7
July 25
August | -~ 3

August 2 - 11

Auguat 12
Aupust 14 - 2]
August 14 - 28

August 16 - 18

PROJECT CALENDAR

January 1, 1978 to June 30, 1979

Training for school inspectors from Rio San Juan
Teacher training for Masaya, Granada, Carazo
Vitalia Rojas at conference in Brazil

5 Pretests administered to over 200 clasarooms 1in
Grades 1 thrcough 4

Broadcast of project lessona for Grades ! through
4 began

Training for INVIERNO staff
Footage shot for project film by Metrotone

Juan Jose Yontenepro at conference "Tranafer of
Technolopy in Fducation', Vina del Mar, Chile

Jamesine Friend in Philippines at PATES proiect

Rerbara Searle participated {n Seminar in Radio
Fducation, Caribbean Repgion, Ocho Rion, Jamaica

Mental Arithmetic Tests administered {n radio
classes, Grades 2 through 4

Addition-subtraction test administered in Manapua
Visit from director of programming ETV F1 Sal-wvador
Visit from Puerto Cabezas Wisconain Project
Listener Survey conducted

Numeration test adminintered, in Managua to frades
1 throuph 6

Training for teachers uainp newv firat-erade lessona
Pretent for warkaheet exneriment in 4R clannen
Logic tent {n Manapun and experimental aren

Barbara Searle at the Audin Conference of
"Educational Telecommunicationa for Alarkn,"

nponaored by the Northwent Resrional FAucational
Lahoratory
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Aupuat 18

Aupust 28 -~ 1]
Oct 3 - Nov 9

October 9 - 11
October 13 ~ 31

Octodber 21

November 16 -~ 20

December 1978

January 5, 1979

February 10 ~ 13

March 18 - 28

June 1 =7

June 29

Une of new first-grade lessons (without worksheets)

in 24 claasrooms with cassettes heran

Classroon inspection visita begran

Posttesting of over 200 clanses rrades | throuph 4

Special test to 40 fifth and sixth prade classes
Spanish test to 40 second-grade clasares

Teachers’ questionnaire on promotion given to 96
teachers

Klaus Galda at Puerto Cabezas Wisconsin project

Second volume of meries of boonks on project
published

Stanford participation in Nicaragua ended

Klaus Galda at 5th Interamerican Conference on
Mathematical Education at Campinas, Brazil.

Follow-up visit to Nicarapua

Klaus Galda at Conference on Communications in
Development, Jamaica

Project film shown at Workshop on Communications
in Rural Development, Washinpton, D.C.



1. FOURTH-GRADE INSTRUCTIONAL PROGRAM

A+ Curriculum Development

Curriculum development for fourth grade followed the same
procedures as described in earlier annual reports for lower grade
levels. The curriculum covered the major topics of numeration,
addition, subtraction, multiplication, and division, extending these
basic arithmetic processes to both fractions and decimals. Table 2
describes the curriculum content and indicates how the 404 exercise
classes of the curriculum are distributed among strands.

B. Summative Evaluation

Sample selection. A summative evaluation of the fourth-prade
inatructional program was conducted during the same vear that the progran
was beinp developed. The basic comparison for the fourth-grade summative
evaluation is between an experimental aroup of 30 classes pre- and
postteated in 1978 and a control sroup of 21 classes pre- and posttested
in 1977. The control group was tested during the 1977 school year for
two reasons. First, when administered a year in advance, the fourth-grade
pretest provided data for use in curriculum development. Second, as the
programs were beginning to be better known it was increasingly difficult
to assure the existence of an uncontaminated control group. There 18 a
possible drawback in testing the control group a year earlier, however,
since there 18 the possibility that other conditions will not be eauivalent
in two different years. That is in fact what did happen to the
fourth-grade evaluation.

A ratio of approximatelv five rural classrooms to three urban
classrooms was used in the fourth grade experimental and control eroups
because declining enrollments in rural schools in the upper grades
resulted in smaller class sizes. Of the 21 control classes, R were
urban and 13 were rural; of the 30 radio classes, 12 were urban and 18
were rural.

The procedure for randomly assigning schools to treatment
condition and then randonly assipning, classes within schools 18 descrihed
in the Fourth Annual Report (Searle, Friend, Suppes, & Tilson, 1977).

The comparison reported below is between randomly selected classrooms
stratified by school location (rural/urban), department, and years of
previous radio experience.

Test desipn. IlInlike the fourth-grade protest which was
adminiatered with recorded inatructionsa, the fourth-grade ponttest was
entirely written. The taest administrator worked through a standard set
of examples with the children and then the children wnrked through the
test on their own. No time limit was i{mposed, so that all the children
could finish the test.



Tahle 2

Distribution of Fxercise Classes for Fourth-prade Cnrriculum

Topic Strand ! of
exrrciase
clasnes

Numeration Whole nunmbers 20
Successors and predecessors 2]
Comparison of whole numhers 7
Comparison of decimals 10
Fraction and mixed numher concepts 19
Comparison~~fractions, mixed numbers 9
TOTAL NUMERATION RA
Addition Mental calculations 12
Addition fact tables 5
Vertical addition 26
Applications of addition 9
TOTAL ADDITION 52
Subtraction Mental calculations 15
Subtraction fact tables 5
Vertical subtraction 34
Applications of subtraction 7
TOTAL SUBTRACTION 61
Multiplication Concepts 6
Mental calculations 9
Multiplication fact tables 21
Vertical multiplication 15
Applications of multiplication 11
TOTAL MULTIPLICATION 62
Division Concepts 17
Division fact tahles 29
Vertical diviaion 35
Applications of diviation 19
TOTAL DIVISION 100
Noninteger Addition and suhtraction of fractions 7
operations Addition and mubtraction of decimaln 27
Multiplication of decimaln 9
TOTAL NONINTFGPRS 4)

TOTAL FXERCISE CLASSES (Ath CRADP) 404
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The fourth-grade poatteat used a matrix-sampling design. It
consisted of four forms vhich were evenly diatributed {n each clasaroom.
Por a discussion of this type nf teat deaign aee Searle, Matthews, Suppen,
and Priend, 1978 (p. 104ff).

As meuntioned above, the fourth-grade control proup wasa teated
{n 1977 and the experimental group in 1978, DNuye to the frrecularfties
in the 1978 achool yea. in Nicaragua, descrihed in the {ntroduction to
this report, the posttest results for the control and experimental groups
are not strictly comparable. In 1978 there were neveral nerfods in wvhich
most schools were not functioning at all for one to three wveeks at a tire,
Even at other timen nchool attendance was rmuch lover than {n normal yeara.
On repular school days many nchools dismissed classes early, which
probably affected the fourth-grade radio proup due to the relatively
late broadcaast time of the fourth-grade lesnons. The fourth-prade radio
group was also posttented about three ueekn earlirr in the school vear
than the 1977 control group because of a threatened early cloasure of the
achoola 1n 1978. These conditions should be constdered vhen Interpreting
the fourth-grade poatteat resulea-

Results. Fourth-grade pretent results are presented in Tahle 3.
The fourth-grade preteat in the aame an the third-prade poattent. (See
Appendix A, Table . !n Tilaon, Searle, Friend, A Suppen, 1978) The
radio group acored slipghtiy higher (not atantficant at the p < 0% level)
than the control group. In addilrion, both the urban and rural radio grounn
scored higher than thefr control counterparta. The rural radio group
had the highest ncore of any of theae proupa.

The slightly hetter performance of the radfo prout on the nretent
seonmn to he due to the presence of ntudents with vartous armcuntas of
previous radio experience {n many of the radio c¢clansea. Tahle 4 indicaten
that performance on the preteat hy atodeants in the radio clannes penerally
increanes with the amunt of prirt radio expertence. (In Table & only
individual ttens from the teat are vaed due to the arall nunher of clannen
in aome of the groupn.) Students {n radtfo clanmen vho had no prior radio
experience acored alightly lover than the control proup of studenta.

Table 9 preaents the reoultn of the fourth-prade nonttest.
(The fourth-prade postteat s shown In Appendis A.) Contrary to renullrs
for the firat throuph third prades (ace Tilaon et al., 1928 ant “earle,
Matthewns, ‘luppes, I Friend, 1920), the radio proun #8d aot score
aigntficantly hipher than the conttal proup on the fourtheprade
poattent. In fact, an the regreanion renuvlta preaented {n Table &
fndicate, vhen preteatl score in controlled for, the radto vioup perforred
relatively varae than the ronttol ptoup on the poatteat. “hus, the
regrenaion coefffctent for PRIGE HADIO la ne=atl. o and fuet ~indcs
stpgniticance at the 0% legel. The reeresaton caef tetent tor N0 PRIOK
RADIO @ not d1fferent from O (that fur the VOVTROL proup).

It $a not clear how much of thia diaappointtar petfatmance hy
fourth=-nrade radlo wtudentn fa due to the diaruption ot the achan] year

and hov much may be due tn sharteontnrs tn the radin nyasrams, “Tahle &



Table 3

Results of Fourth-grade Pretest®

Group # of # of Mean X S.D. Ranpe
classes students correct
1977 control 21 318 47.8 27.5 - 95.8
urban 8 154 48.3 28.3 - 100
rural 13 164 47.4 27.9 - 96.2
1978 radio 30 486 51.1 27.6 - 94.0
urban 12 305 51.0 28.9 - 96.2
rural 18 181 52.4 27.6 - 100

%128 items, with each student taking 32.



Table 4

Results of 1978 Pourth-grade Pretest®
by Years of Previous Radio Experience

Group # of # of Mean X s.D. Range
classes students correct
No experience 8 111 45.1 17.4 0 - lOOb
Previous experience 22 375 54.0 19.6 0 - 93,2
1 year 11 156 51.5 20.4 0 ~ 100
2 years 5 88 50.5 21.3 0 - 100
3 years 6 131 59.5 17.7 0 - 96.9

Note. Difference in mean scores for no experience and
experience groups, t = 2.80, p < .0l.

®Results based only on 68 individual items.

13
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Results of Fourth-grade Posttest”

Table 5

Group # of f of Mean % S.D. Range
classes students corvect
1977 control 19 283 34.1 26.3 - 90.1
urban 7 139 35.0 27.5 -97.1
rural 12 144 33.3 26.0 - 91.9
1978 radio 29 450 34.5 27.1 - 92.9
urban 12 257 35.3 28.1 0 - 92.2
rural 17 193 33.3 26.3 - 93.8

8144 1tems,

with each student taking 36.

14



Table 6

Regression of Prior Radio Fxperience on Posttest

Determining B t
variable
PRETEST .907 19.17
PRIOR RADIO -1.706 -1.57
NO PRIOR RADIO .195 .13
URBAN 1.576 1.55
SEX -.214 .21
CONSTANT ~8.615
R? .429

13



also indicates that there are no sienificant differences hetween urbhan
and rural proups, and no difference within urban and rural qroups
between the radio and control classes.



2. OTHER EVALUATION ACTIVITIES

One of the many research activities of the project in Nicarapua
has been a series of diapnostic tests to diacover and classify sources
of student error in elementary mathematics. Results from some these tests
and other evaluation activities have been used extensivelvy to aid in
curriculum planning for the project’s radio lessons.

A. Numeration Test

As part of the project’s ongoing research program, a special
numeration test was designed. It was administered in all six grades to
about 1500 students in the lManagua public schools in August 1978. The
test had been field tested in two schools in the Masaya area during July.

The numeration test was designed to test virctually all topics
related to numeration; knowledge of counting, reading and writing numerals,
order of numbers, comparison of numbers by size, seauences, and place
value. Most of these topics were tested hy several different kinds of
tasks. For example, counting was tested by four different tasks:

l. Circle N objects of M given objects.

2. Draw N objects.

3. Count ohjects and write the number.

4. Count packaged objects (2a, 5s, 108, and las, etc.).

The format of the numeration test was similar to the usual project
mathematice achievement tests, that {s, a matrix sample design with
pretaped oral {nstructions. The data from the numeration test are
presently being analyzed at Stunford University and will be nublished in
a future report.

B. Addition-subtraction Test

In July 1978 the project administered an addition and subtraction
test, the purpore of which wan to analyze atudent skills in addition and
subtraction. Thin test was a refined version of a teat piven earlier in
Nicaragua. (See Searle et al., 1977 and Tilson et al., 197R.) The nresent
version waan denigned to determine the relative raten at which the various
skillna that enter into addition and subtraction are learned by children.
Another of the interceats {n giving this teat waa to make crosa=-cultural
comparinonna {n learning ratem for theae nkilla. Thun the teat was alao
Aiven {n the Philippines and 1a to he piven in the 1.5, hv the Fduecational
Toatinp Service. (Thene latter nctivities are nnt supported by the ATD
contract.) In Nicarapua, the nddit{on and muhtraction teat wan oiven to
children in Gradea 2 throuph 6 {n Manapun. About 3200 children took the

17



test, approximately evenly divided amonp the five prades. Rasults from
this test being reported s2aparately.

Jamesine Friend presented the results of nrevious administrations
of the addition and subtraction test at the annual meetine of the American
Fducational Research Association (AFRA) in San Francisco in April 1979,
Friend’s paper has been added to the Fducational Research Information
Clearinghouse (ERIC) collection, and will be published in Children’s
Mathenatical Behavior.

Arong the generalizations reparding addition skills that Friend
makes on the hasis of her analyses are the following:

1. The number of columns in an addition exercise does not affect
the difficulty level when there is more than one column.

2. More addends do not increase exercise difficulty.

3. If there are zeros in an exercise, the exercise ia
significantly more difficult.

4. Carrying 18 a major contributor to difficulty.

5. Carrying a numher greater than ! is more difficult than
carrying 1.

6. Passing (exercises in which the leftmost column has a
two-digit sum) is less difficult than carr,ing.

The data base has been used by Dr. John Seely B:own of Yerox Palo Alto
Research Center in the design of a computer progran that diagnoses
student computntion errors.

C. Stanford Mental Arithmetic Test

In 1976 the project gave a version of the Stanford Mental
Arithmetic Test to a number of control classea in the experimental area.
The design, administration, and results of this test are described in
Sachar (1978). 1In order to compare the mental arithmetic ability of radio
studenta with that of control group students, the sare test eiven in the
control schoola in 1976 waa given to radio students in gradea 2 through 4
in 1978. The timnes of test adminisntration were carefully chosen sn that
each grade vas teated at the sname time of the vear in both 1976 and 197R,
The test was not given to the first-grade radio due to the political
situation at the time that the test administration was planned.

Table 7 comparea the remulta for the 1976 control clamnes in
Rrades 2 throuph 4 with those for the 1978 radio clnases. Althourh the
radio clamses acored alishtly higher {n grades 3 and 4, the differencen
are not statisticallv afpnificant at the .05 level. Due to the disruption
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Table 7

Results of the Stanford Mental Arithmetic Teat

Grade CGroup Year Mean % S.D.
correct
2 Control 1976 40.5 18.7
2 Radio 1978 40.1 28.0
3 Control 1976 53.5 21.0
3 Radio 1978 56.4 26.7
4 Control 1976 65.9 17.7
4 Radio 1978 71.1 28.9
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of the 1978 school vear, the two test vears are not atrictlv comparable,
limiting the validity of inferences made from these test results.

D. Logic Test

A logic test was miven tn about 1500 Nicarapuan children in
August 1978 as part of a series of cross-cultural comparisons conducted
by the project in Nicaragua during the past few vears. The lopic test
given in Nicaragua is a translated and slieghtly rmodified version of a
test developed at Stanford and piven to falifornia school children some
years ago (Hill, 1960).

The test uses a number of examples of elementary lorical arguments
drawvn from situations familiar to primary school children. A tavped,
individually adninistered version was given to children in Grades 1
through 3; a written, group administered version was used in Grades 4
through 6.

The test was given in a fairly wide spectrum of Nicaraguan schools,
including public and private schools in Manapua and a number of schonols 1in
the project experimental area. 1In order to test the hypothesis that the
radio mathematics lessons help to improve lopical reasonine skills, both
control and radio schools in the project arca were tested. Results from
the test are still beinp analyzed at Stanford and will be published in a
separate report.

E. Spanish Test

One of the poesible criticisms of the Radio Mathematics Project
is that perhaps the lesson broadcasts are increasing mathematics
achievement at the expense of achievement in other school subjiects. In
order to refute this criticism completely it would he necessarv to demnign
and administer an entire battery of testrc (based on the official Nicarasuan
curricula for the various school subjects) to radio and control clanses.
Unfortunately no such tests exist and a major effort would he required to
design them. The project staff decided that {t would be worthwhile to at
least begin a study of this issue.

A test was designed by the project evaluation department to
measure achievement on those topics included in the official second-prade
language arts curriculum. The format of the teat is similar to the taped
mathematics achievement tests used in the formal evaluation of the nrofect
mathematics programs. The lanruare arts test ia an oral taned teat using
A matrix aampling deripn. There are three forma of the teat, randomly
distributed amnng all nf the second-grade radio and control classrooma.

The tent was adminiatered at approximately the sare time na the
regular mathematics postteat. Table R presents the number of claisrooma
taking the test accordinp to the various stratificationa. The clannea
used are the name as thnae taking the 1978 second-prade nmathematticsa
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Table 8

Results of Lanpuape Arts Test

Type of # of # of Mean X s.D. Ranse
school classes students correct
Urban 20 456 61.6 28.2 4.0 - 99.0
Rural 20 223 54.9 28.2 5.0 - 99.0
Radio 20 331 58.5 29.5 4.0 - 99.0
Control 20 348 59.5 27.2 9.0 - 98.0




posttest. Table 8 also nresents the results for the Spanish test for the
various groups. The difference between the control aroun and the radio
group is not statistically significant. In contrast, the radio group
scored sipgnificantly (p < .001) higher in 1978 on the mathematics posttest
than the second-grade control group. This result indicates that, at least
in this case, the radio mathematics broadcasts increase mathematics
achievement without apparently affecting other school subjects.
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3. RIO SAN JUAN IMPLEMENTATION

The Fifth Annual Report (Tilson et al., 1978) discusses the
plans and preliminary activities of the project in relation to the
implementation of the radio lessons in the Department of Rio San Juan,

a poor and isolated region near the border with Costa Rica. The Ministrv
of Education assigned two of its staff members to supervise the
implementation of the radio mathematics lessons as part of their overall
duties in Rio San Juan. The two supervisors, after receiving training by
the project, developed and carried out a brief teacher training program
for teachers in Rio San Juan during February 1978. They then continued
to oversee the implementation of the project there. More than 1500
second- and third-grade students in 39 schools (of the 45 in the
department) utilized the radio mathematics lessons in Rio San Juan

during 1978.
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4. OTHER 1978 RESFARCH ACTIVITIES
A. Worksheet Experiment

Two of the main objectives in estahlishing the Radio Mathematics
Project in 1974 were to develop a system with low operating costs and one
that could function easily with a minimum of administrative problems. The
use of worksheets in the first-grade radio lessons substantially increases
the operational costs of the first-grade programs and introduces a numher
of logistical problems in the creation and distribution of project
materials. It seems desirable, 1if at all possible, to eliminate the
worksheets. However, it 18 not known to what extent the effectiveness
of first-grade lessons depends on the use of individual student worksheets.

In order to investigate the relationship between posttest scores
and the use of worksheets the project staff conducted an experiment in 1978
in which a subset of the first-grade lessons was rewritten to eliminate
their dependence on worksheets. In the time that had elapsed between
writing the original first-grade lessons in 1975 (reviased in 1976) and
1978, the project staff had gained considerable experience in devisinp
alternative and cffective means for presenting the mathematical content
of the radio broadcasts. 1In particular, second-grade lessons use (with
apparent effectiveness) the teacher and the hlackboard to eliminate
dependence on supplementary materials.

Ideally the project staff wanted to revise the complete set of
first-grade lessons in such a way as to minimize or completelv eliminate
the use of worksheets. However, material and time constraints made a
revision of that magnitude impossible. Conseauently, it was decided to
rewrite only the laast 40 first-erade lessons, that is, Lesaons 111=-150,
Revigion of these late lessons would be easier to accomplish than a
comparable revision of the early lessons hecause their content 18 sirmilar
to that of the early second-grade lessons that had alreadv heen written
without the use of worksheets. Of the 40 firast-prade lessons involved 1in
the experiment, 37 actually involved the use of worksheetsr; the other 1
were not revised. Of the approximately 370 mathematical segments in the
40 lessons, about 652 used worksheets; the remaining segments did not.
More than 60X of the segments usinp worksheets were in the radio broadcaat
portion of the lessons; the othera were in the teacher directed
post=-broadcast portion.

The project ataff conaidered two different methodn for
accomplishing the reviasion. The f{rst of thene wan to do a complete
revision, poasibly inproving the qualfity of the leanona, that would
utilize all the experience that the project had pained {n vriting radio
mathenatics lesnona. The second alternative wan to keen the content and
inatructionnl atrategies of the lenronn ensentfally the aame, and nirply
subatitute the use of atudent notebhooks and the bhlackbhonrd for atudent
workahectn. The necond alternative was chonen for two reanons: to
increase the precinion of the experinental compariacn and to minimize
the resourcen naeded to accomplinh the changen.

25

Previous Page Blank

- v

-“q . ',_

Previous . - 21



A complete liat of the chanpes needed in the 37 leamons 1a given
in Appendix B. Only the major tvpea of changea are outlined here. Thene
can be broadly claasasified into the following aix typen:

l. children copy exercises from the blackhoard {natead of heineo
given the exercises on the worksheers;

2. children write anasvers to oral exerciaes in their notehooks
instead of on the worksheets;

3. the teacher draws sf{rplified (llustrationa on the blackhoard
and children write numerfical answers {n thelr notebooks;

4 a very few nepmenta are comnletely eliminated;
S. saome radio ncegments ire chanpged to post-hroadcant activitien;
6. s8ome execrcisea are presented {n a Jifferent fornat.

All revised lessons vere conmpletely re-recarded to avotd editing
difficulties and the reaulting inferior quality of the revised tapen.
As much as possible all extraneous differences hetween the tvo veratons
of the lessona vere eliminated. Por exanmple, the name actora vere uned
in both versions of the lesaonn. Finally, a great deal of care wan taken
80 that the apeed of speech, length of paumen, elce. were ensentially the
same In the twvo veretona. P'roduction of the reviaed leanons hevan ahout
the middle of June 1978 and wan fintahed tn October 1978, lessonn vere
presented by cannette recorder. In order to keep the use of the reviaed
lessons parallel to the regular radio lessons the teachera vere tnatructed
not to stop or replay any portfon of the leamon tapes.

There were 48 clanaes tnvolved * *he workasheet experteme +; 24
uaed the regular lenaons with vo,asheer. 1 24 use the reviaed lesnonn,
The 48 clanaea vere randonmly aelected at "o hegin, ing of the vear in
accordance vith the usual project atrattfted random saampling proceus, and
then randomly dtstded {nto the tvo groups. AU the bepinnine of the year
the {irat-grade pretest (TORE) wam adninfntered to hoth proups (sece “earle,
Friend, & Suppen, 1976), The reaults of thia tent are glven tn Tahle 9,
vwhich shows no ditference {n pretent ncorea between the two proups,
indicating that the randomtratior proceaa had 1eaulted tn proups evenly
matched {n mathematica achieverent at the bepinntng of the nchoonl yoar.

The revined leancons wvere uaed atartfineg ahout the middle of Aygung.
There van a nhort tratning acoaton for the tes - hera uatup the tevined
lemsonm to explatn how tn uae the tape record-ra, te plee a lew nunpenttone
on how to une the revined leanona, and to dtatrthute the matertala (tane
recorders and revtacd teachern’ gutdea). A ftew dayn before the hepinntog
of the experiment the proupas vere teated ualnpg the standard ftraf-prade
poatteant| thian terat acived an a preteat for the experirental combarfison,
At the end of the achool year ve gave the sare teat apaln, this [ire ae &
poattest for the expertrent, The resultn of theae tvo adninfatrationa of
the firat-grade poutteast are glven fn Tahle 10, Mone of the differencen
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Table 9

Resvlts of 1978 First-grade Pretest
for Radio Clasaes With and Without Worksheets

Group f of # of Mean %
classes students correct

With worksheets 24 549 78.9
Urban 12 310 79.4
Rural 12 239 78.2
Without worksheets 24 589 77.0
Urban 12 356 77.9
Rural 12 233 75.6
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Table 10

Results of 1978 First-prade Posttest
for Radio Classes With and Without Worksheets

Group Mean X Mean 2
correct correct
(August) (November)

With worksheets 59.3 62.2
Urban 61.7 67.7
Rural 55.6 56.8
Without worksheets 56.7 62.8
Urban 55.7 65.0
Rural 58.5 59.9




between the with-worksheet and without-worksheet groups is significant,
supporting the hypothesis that there is no loss of lesson effectiveness
when worksheets are eliminated. It is interesting to note in Table 10
that in both groups (with and without worksheets) the urbhan classes made
larger gains on the achievement test between August and November than did
the rural classes. We have no explanation for this phenomenon.

The Nicaraguan civil war of 1978 erupted in the middle of this
experiment, so it was conducted under atypical conditions. It is likely
that some teachers played the tapes at other than the scheduled times and
perhaps repeated some of the lessons. Due to the greater flexibility in
the use of tapes, the radio group without worksheets may have been at a
slight advantage, especially at a time of irregular school attendance.

In general we can say that the experiment was at least a limited
success. The test results indicate that the children without worksheets
accomplish the objectives of the last part of the first-parade program as
well as those with worksheets. As a result of the staff’s earlier
experiences with other prades it was relatively easy for these lessons
to be rewritten 8o as to eliminate the worksheets. Although the new
format required more work on the part of the teachers, they appeared to
accept the extra oblipations.

One of the drawbacks of the revised lessons ({i.e., without
worksheets) 1s that the broadcast time 18 increased. The lessons using
worksheets seem to be more efficlent. A comparison of radio broadcast
duration of the lessons used in the experiment shows that the lessons
using worksheets averape 21.8 minutes in lenpgth while the same lessons
without worksheets average 26.4 minutea. All of the lessons without
worksheets were longer than the corresponding lessons with worksheets;
the differences range approximately from ! to 10 minutes.

The results of this experiment are encouraging. Tt still remains
to be determined whether the first part of the first-grade program can
also be effectively rewritten to eliminate the use of worksheets.

B. Children’s Interviews

In July 1977, Marvin Saballos, a staff psycholopist for the Radio
Mathematics Project, interviewed 19 radio mathematics students in order to
increase the project’s understanding of the thinking processes students
use while solving arithmetic exercises. In previous annlvses of {ncorrect
responses to test items patterns of errors had bheen found that could be
explained by hypothesizing the use of well-defined, but incorrect
algorithms. One of the purposes of the interviews was to find out {f
the children’s verbal descriptio, of their thinking process confirma
these hypotheses. Analysis of errors {n written reanonges can account
for only half of the errors with any depree of certaintv. llence, a
secondary purpose of the interviews was to provide additional further
hypotheses.
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The interviewed students were randomly selected from mix
nonrandonmly selected third-grade classes in Masaya. Each child was
interviewed privately. The interview consisted of dictating six
subtraction exercises which the child copied and then solved, explaining
each step of the solution as he did 1it. The interviewer used the same
instruction for each child when dictatinp the exercises but war free to
use whatever phrases he felt useful when it was necessary to prompt a
student to verbalize.

The children were quite cooperative and responded well without
undue prompting. In some cases the children secmed ..ot to be able to
explain their thinking about basic comhinations and prompting did not
help. The excellent cooperation we received from the children may have
been in part because of their participation in the radio mathematics
project, either because radio lessons had helped to increase their ahility
to verbalize, or because they were familiar with the interviewer who had
previously visited the classrooms on several occasions. It is possihle
that children from traditional classrooms would not respond as well.

The errors observed held few surprises and the children’s
description of the processes confirmed many of the hypotheses. For
example, it was found that the greatest difficulty lies in borrowing and
specifically that the difficulty is in the decision to borrow and not in
the borrowing process. In addition, the radio students adopted some of
the phrasinpg used by the radio lessons, but in peneral did not seem hetter
able to express themselves than students from traditional clsssrooms.
These findings have clear implications for instructional design, many of
which were incorporated into later lessons.

In 1978, follow-up interviews were conducted. The follow-up
interviews were refined versions of the earlier ones. Unfortunately
results from these interviews were lost during the political disturbances.

C. The World Bank Textbook Fxperiment

In 1978 the project participated in one of a scries of texthook
studies supported by the World Bank in various developing countries of
the world. The purpose of these experiments is to determine the effect
on achievement of providing every student with a texthook.

In Nicaragua, 20 first-grade and 20 fourth-rrade classes
participated in the textbook experiment. Mathematics textbooks (paid
for by the World Bank) were supplied for free distribution to all students.
All of the teachers asked to use textbooks participated in a ahort training
session similar to the training session usuallv received hy the teachers
using the radio programs.

The standard Radio Mathematics Project pre- and posttests in
mathematics were administered to all of these classes. Thus, for Grades 1
and 4 a three-way (control, radio, textbook) comparison for the formal
evaluation is possible. In March 1979 project staff members made follow-up
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visits to all of the Achools in the textbook proup to determine the extent
of textbook usage and eventual fate of the texthooks. In addition,
teachers’ comments on the textbooks were cnllected. The results of the
textbook experiment will be published in the near future.

D. OQut-of-school Listeners Survey

An informal investigation into tte size and other characteristics
of the home liastening audience of the Padio Mathematics Profect was
conducted in early 1978. The atudy vas prompted, first, by the many
letters received from students in nonparticipating schools and from
i{ndividuals who, on their own infitiative, follow the lessons and, second,
by the results of a listener survey that showed Radiondifusorn Nacional
among the top 10 radio stationa for only three proarams: a folk muaic
program, a question and answer show, and the Radio Mathematics Project
lessons. These two kinds of evidence about informal listening motivated
the administrators of the project to investigate the size of the home
listening audience and to compare the numbers of listeners in rural and
urban communitiea, in lower and middle class areas, and in communities in
which experimental schools were and were not located.

The survey was conducted {n communitien {n three departmenta
(provinces) of Nicarapun--Masaya, Granada, and Managua--that vere chosen
because of their accessibility and the proiect staff’s famfliarity with
them. A different type of comparison was made {n each department. In
Hasaya an comparison wan nade of communitiea in vhich there {s an
experimental achool and those in which the school did not use radio
lessons; all of these communities are rural and lower clasa. Also {n
Granada communities with and without experimental schools were compared,
but these communities were all urban and mixed middle and lower claas.
In Managua, where there are no communitiea with experimental achools, the
comparison wvas between middle class and louver clana neighborhoods.

Of the 476 households asampled, 37X of the houncholda aurveved
reported lintening (at asome time) to the Radio Mathematfca Project leasona.
This 18 a atzable audience for an educationnl radio program, and {ta afire
ia particularly asurprising in view of the fact that the prniect does not
advertinsc {tn lennonn and unen a ntation with a penerally nmall lintenine
audience. Almoat half the houncholda lintenine to radio leanonn do nan
regularly, wvith the majority of thene houncholdn lintenina every dav of
the week. Althouph the remaining houncholda do not liaten repularly,
almost all are familinr enough with the propram to he able to {dentify
the grade levels of the leanons they linten to.

The atudy found that rural and lower claan householdna are more
likely to linten regularly than urban and middle claan houneholdn and
that, at lecant in rural arean, the prenence of a achoan]l uninpg the radfa
leasons atirulaten Jintenine.

Fvaluation studien (Searle, Matthown, Suppen, & Friend, 197R) have
shown that the Radfo Mathematicn Project lonnonm afenificantly rafne the
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achievement levels of the school children using the propram. The
effectiveneas of the lessons for the home audience has not yet heen
demnstrated, but the popularity of the program suppests that the lessons
could serve to reach the large rural, lower class adult population that
has not in the past received an adequate primary education.

A more complete and detailed discussion of the results of the
out=of -school listener survey will be presented in the forthcominn profect
book.

E. Teacher’s Promotion Practices Survey

For the last several years, the Radio Mathematics Project has
been investigating the patterns of promotion, repetition, and dropout
among primary-school children in Nicaragua. 1In 1978 the nrofect
investigated two possible determinants of educational wastage, the
strategies used by classroom teachers in making promotion (pans~-fail)
decisions and the teacher and student characteristics influencing these
decisions. By surveying first- throuph fourth-grade teachers, this
investigation attempted to describe more completely the student and
teacher characteristics influencing pass-fail decisions.

The teacher promotion practices aurvey extended previous work
(Searle, Sheehan, Gonzalez, & George, 1978) in three ways:

1. more grade levels are included,

2. teachers are specifically asked about their promotion
policies and practices,

3. teachers are asked to make a promotion decision for each
of a set of hypothetical students presented to thenm.

In particular, first- through fourth-grade teachers were invited to
respond to a pair of survey instruments -- a five-part questionnaire
and a set of three 1ists of hypothetical students. Both instruments
vere presented to the teachers in a single packape of materials and at
a single session. The five-part queationnaire was administered hefore
the three lists of hypothetical students. Part A of the quest!onnaire
collected demographic data from each teacher: grade, region, sex, age,
years of education, teaching experience, etc. Parta B through D asked
the teachers about their policy rergardine final examinations, their
promotion criteria, the Ministry of Education promotion reauirements,
and the influence of attendance on their promotion decisions. Part F
asked them to provide recent promotion, dropout, and repetition data
from their achool records.

The firat 11at of hypothetical students presented to each teacher
was in the form of n clnam reginter. The teacherm ware told that thense
students repremented the marginal memhers of a classroom. Fach teacher
was asked to recommend promoting (passing) or failinp each of the students.
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The teachers were given the followine information about each student; sex
(implicitly given in the name of the student), ape, repetition history,
attendance record (in days), and achievement record. In order tn maximize
the plausibility of the hypothetical students presented to each teacher 1in
the class registers not all possible combinations of ase and repetition
history were included. (Of course, this 18 also the case in an actual
classroom.) In order to disentangle the relative effects of a student’s
age and repetition history, two additional lists of students were presented
to the teachers. The students presented in these lists varied only with
regard to their sex (not explicitly stated, but implicitly piven in the
name of the student), age, and repetition history. All of these students
had identical attendance and achievement records. By forcint teachers to
pass some of these students and fail the rest we hoped to differentiate
between the relative effects of age and repetition, which are penerally
seen as one compound effect.

In summary, student achievement was found to be the primary
factor influencing the promotion decisions of Nicaraguan first- through
fourth-grade teachers. Teachers seem to have specific and obfective
criteria relating achievement to promotion. Attendance '"requirements'",
however, are flexible and subjectively applied.

Both attendance and achievement criteria are formulated in
ignorance of (or ignoring) the official Ministry of Fducation promotion
regulations. Indeed, only two of the 96 teachers surveyed applied the
Ministry of Education promotion regulations to the hypothetical class
register. One-third of the teachers surveyed exhibit no identifiable
individual promotion stratepy.

Apart from achievement, a student’s ape is the other student
characteristic which significantly influences teacher promotion decisions.
Older students are promoted significantly more often n younger students.
In this reaspect the findingas of Searle et al. (1978) using data fron
actual classes are verified using hypothetical student lists. In addition,
the effect of age on teacher promotion decisions was found to be
significantly preater than that of repetition.

Three teacher characteristics were found to he related to atudent
promotion. Rural, upper-grade, and male teachers make relativelv more
pass decisions than urban, lower~grade, or fenale teachers. 1In addition,
certain student variables interact with nsome teacher or school variahlen.
For example, the effect of student ane {a different {in urban and rural
repionas. The selective promotion of older students was found to he more
markedly a rural phenomenon.

A more complete and detailed discussion of the renulta of the

teacher’s promotion practices survey will be presented {n the forthcoming
project boonk.
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5. STANFORD EXIT FROM NICARAGUA

On January 1, 1979 the project was placed entirely under Nicarapuan
adninistration. On January 6, 1979 Klaus Galda, the last expatriate with
the project, left Nicaragua ending direct Stanford involvement with the
Nicaraguan project.

A. Project Office Move

At the beginning of February 1979 the project office was moved
from Masaya to offices in Managua built for the Ministry of ®ducation
with USAID support. Th: present location is near Km. 8 of the North
Highway. The move was wnade in the course of about a week, but the larpe
items were all hauled by a large truck on the same day. There seemed to
have been some damage tn typewriters and tape recorders occasioned by
the move.

At present the project is occupying four larre offices (each one
about the size of a classroom). One of these, the only one that is air
conditioned, 18 used as a production studio and small conference room.
Desks are distributed aming the other three offices. The building is
fairly new but not very pleasant. There seems to be adequate space and
lipht. However, the buildings sre quite hot, which seems to be affecting
work adversely.

Administratively the project is under the auspices of CFNFC
(Centro Nacional de Fducacion y Ciencias), although for 1979 the operating
funds are still being channeled through the Ministry’s Department of
Planning.

B. 1979 Follow-up Nicaragua Visit

A follow-up visit to Nicaragua was made by Klaus Galda between
March 19 to March 27, 1979. The project office in CFNEC in Managua wvas
visited briefly on Monday afternoon, March 19, all of Tueadavy and Friday
afternoons of that week, and the entire day on Tueaday March 27. Reports
received by the Stanford ataff that essentially nothing had been
accomplished during the month of January and the beginnineg of February
1979 were confirmed by the Nicarapuan profect ataff. However, a preat
deal of progresa had heen made in the month prior to Galda’s arrival.

l.essons for Grades 2, 3, and 4 (develnped in previous yeara)
vere being broadcast daily over Radio Nacional at 8:30, 9:00, and 10:30,
respectively. Since March 5, when hroadcantine heran, no daya had heen
missed. llowever, the radio atation frequently atarted the proprama 10
to !5 minutes behind nchedule.

The radio mathematica lemnons were beinp uned officially in
selected nchooln {n the departments of MHanagua, Mamaya, Granada, and
Carazo, am wvell as in virtually the entire denartment of Rio San .Juan.
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The project staff estimated that approximately 10,000 students were
listening to the radio mathematics programs in the schools that had
received radios and teachers’ puides. There were undoubtedly many more
schools and homes listening to the nroprams independently. The usual
three-hour training session had been given to teachers from ahout 30
schools in Managua, as well as to a similar number from the three
departments that had formerly made up the experimental area. Project
staff members also trained 6 inspectors from Rio San Jusn, who in turn
were responsible for training teachers in more than 30 schools in that
department.

Pretests were administered in the second-, third-, and fourth-prade
Managua classes vhere materials had been distributed. About 30 afternoon
shift schools were being used as control groups in those same three grades.
The purpose of pre- and posttesting in these Managua schools was to see
vhether the results obtained from the formal evaluation in Masaya, Granada,
and Carazo are valid for Managua schools as well.

In spite of a late start, work was also underway on developing the
fifth-grade programs. The fourth-grade posttest was given as a pretest to
17 experimental classes. However, it appeared that there would be no
formal evaluation of fifth grade this year, since there was no control
group. Of the 17 fifth-grade classes, 12 were in Managua, and the
renainder wvere in Masaya (3 urban and 2 rural). Production began ahout
two or three weeks late and the first fifth-grade lessons were not
broadcast until two weeks after the other grades. At the time of the
visit, production seemed to be on schedule.

The fifth-grade lessons vere not being broadcast on the radio,
but distributed on cassette tapes to the experimental classrooms. This
vas creating a number of problems. Lesaons had to he recorded almost two
weeks prior to broadcast in order to have time for the reproduction and
distributlon of the cassette copies. Some of the tape recorders were
malfunctioning and it was likely that there would be a shortage of
functioning recorders. Apparently the decision to use tanes was motivated
by two factors. One was ao that control schools (of which there seemed to
be none yet) would not listen to the programs; the other was uncertainty
about being able to obtain vehicles for classroon observation exactly at
the same hour every day. The schools using tapes staggered their
mathematics classes so that it was possible at any hour of the morning
to observe some fifth-grade class.

All of the first twelve fifth-grade lessons had been observed.
Weekly testing had not begun yet, but wan scheduled to begin the week
after Holy Heek (the middle of April). It appeared that planning for
the tests was progressing reasonably well. The master plsn for fifth
grade and the curriculum were also discussed in some detail. The manter
plan seemed to be reasonably complete, although disorgmanized.

The project organization was chsnged alightly after Stanford’s
departure. Alicia Gordillo and two sssistsnts were producing the weekly
tests and tha [ifth-grade pretests. Marvin Saballos and two assistants
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were responsible for the remainder of the testing program. Juan Jose
Montenegro was in charge of the observations, teachers’ training,
reproduction of materials (tapes, etc.), and teachers’ suides. He had
three professional people and a secretary working with him. The teachers
guides were being written by Montenegro, David Cardoza, and Francisco
Herrera, using the same weekly format as the fourth-grade guides. Norma
Guadamuz was in charge of script writing and radio production, with four
staff assistants, one of whom i8 part-time. Of these, two had previous
script writing experience; the other two were being trained. The tapes
were delivered each morning to Radiodifusora Nacional by the project
driver, who also delivered the fifth-grade tapes and teachers’ guides
weekly to the 17 schools using them. Elba Garcia was in charpe of
curriculum development. She also participated in some of the script
writing. There were 26 people working for the protect at the time of
Galda‘’s visit, including the professionals already mentioned and 4
secretaries, a driver, a maid, an office boy, and William Binns (formerly
the project bookkeeper) who worked in the CENEC administration office

and performed some work for the project.

Not surprisingly, the project has encountered a large nu.uver of
problems since the departure of the Stanford staff. The list of maior
problems given below was drawn up jointly by Galda and the Nicaraguan
staff. The problems are not listed in order of importance. Although
the problems are stressed here, one should not overlook the impressive
amount of work accomplished since February.

1. Materials and equipment -- vehicles, cassette recorders, and
office equipment, are not maintained properly or replaced when
required.

2. The curriculum -- only one staff member, not an expert in
curriculum, was working in this area at the time of falda’s
visit. The project curriculum expert was too husy with
administrative matters to contribute in this area.

). There 18 a general lack of direction within the project, a
general lack of coordination among the profect activitiesn.

4. There {8 a feelinpg that the intereats of the project were
not being represented in CENEC or within the Ministrv of
Education and that the project would soon be swallowed up.

5. There was a cut in the budgeted operating funds for 1979.

The Stanford ataff felt that it would be interesting and useful
to get suggentions from the Nicaraguan project ataff memhers as to vhat
might have been done in Nicaragua that would have contributed to a smoother
transition of the project to Nicaraguan control. Many sugresations were
received. Among thesne were the following:

l. The project should have built {ts ovn studio at the inception
of operations instead of relying on rented fac{litiea, and
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that project staff members should have been trained to operate
the necessary equipment.

2. The project should have used the radio more extensively for
teacher activities (and training) and relied less erclusively
on the teachers’ puides.

3. More should have been done to actively involve the teachers
in the radio mathematics prograns.

4. Project staff members should have rotated so that at least
every senior staff member would be familiar with all aspects
of the program.

5. More should have been done, especially in 1978 but also in
previous years, to define the position of the project within
the Ministry of Education.

6. The project staff should have been more concerned in the past
four or five years with informing government officials, insaide
and outside of the Ministry of Education, academic officials,
and the general public about what the project was doing and
could do for the future of Nicaragua.

7. The project should have encouraped expansion of the programs
while still i{n the development stage.

8. The Stanford staff members should have begun shifting
responsibility to the Nicaraguans somewhat earlier and more
gradually rather than leaving it all to 1978.

Finally, the project was planning to slowly expand and serve as
a nucleus for work in radio programs in other curriculum areas in primary
education, adult and perhaps secondary education (especially in
mathematics), and teacher training programs. A concrete result of Galda’s
visit was the agreement to start immedi:utely on a publicity campainn for
the Radio Mathematics programs, especially to inform schools and
out~of -school listeners that third and fourth grades could be used even
though they did not have the project materials. There seems to be a lot
of interest in using the programs.

C. Materials Received

Fifth-grade matecrials have repularly heen received at IMSSS since
the March 1979 follow-up viait to the project office (descrihed above).
The following fifth-grade materials have heen received from Nicaragpua:

l. Tapea of Lessons 6 through 32.

2. Scripts for Lessons 1 through 40.
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3. Teacher’s guides for Lessons 4 throupgh 9.

4., Daily observation sheets for Lessons 1 through 24 and 26
through 37.

5. Results for the first weekly test.

6. Pretest results for the experimental schools in Managua and
the Masaya area.

Due to the intensification of the Nicaraguan civil war in June the
office has apparently ceased regular productlon of program materials.
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6. WORK PLANS FOR 1979 AND 1980

The Institute for Mathematical Studies in the Social Sciences
will continue the work of the Radio Mathematics Projects by engaging in
a serles of replication and dissemination activities. These activities
fall into 5 separate components. The components are described helow.

A. Replication in Thailand

The project will assist the Thai Ministry of Education in adaptineg
the second-grade Radio Mathematics lessons for use in Thailand as part of
their World Bank Radio Fducation project. The Thai school year starts in
June. The field trial will occupy the very end of the first profect year
and most of the second project year (June 1980 to March 1981). The first
project year will be occupied with translating lessons and providing
technical assistance to the Thai MOE, which will he preparing lesson tapes.
The project will assist the MOE in evaluatinp the field trial. To this
end, the pretest and posttest will be field tested near the end of the
1979-1980 school year (January 1980) usinp appropriate student populations.
At this time about ten lessons will also be tried out in a dozen schools.

B. Seminars About Work of the Radio Mathema.ics Profect

The Project staff will conduct two typea of dissemination
activities in LDCs. First, we will make short country visits during
which a staff member will make a brief presentation (usinp the film or
alide tape show as appropriate) and will be available for consultations
with interested people. FEach such visit {s anticipated to last one
or two days. The second type of activity will conaiat of a return visit
for consultation in depth with countries that show a more suntained
interest in using the results of the Radio Mathematics Profect 1in na
local effort.

C. Preparation of Sample Lesson Tapes in Various Langungen

The project will produce sample leanona in four di{fferent
languagesa. The produrt will be multiple copien of tapen of two leanons
in Spanish, Fnglish, French, and Arabic. The lessons will he aelected
from second and fourth grade. The necond-prade lensons {llustrate
typical classroom use of the nrofect lennonn. The fourth-grade lennona
are designed for use both in and onutnide of clanmaroons and hence can
serve as rnodels for project leasons in n nonformal educational actting.

D. Translation of Radio Scripts into Enplish
The project will trannlate all leamon acriptn into Enaliah tn
make them more readily avaflable for use in non-lLatin American countries.

The lesnons for Grade 2 will be tranalated an part of the replication {n
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Thai{land. (Part of thia work ia already underway.) Leasons for the other
three grades will be translated and lessona for all four mrades will
be printed for distribution.

F. Book on How to Write Radio Lesanna

The rroject will publiah a field guide to the important aspects
of the operatfon of the protect, focusing particularly on how radio
lessons vere written and produced by the profect.

Although not part of the formal arreement hetween IMG8S and HSAIND,
the project ntaff will continue analysis and reporting of the data
collected in Nicaragua re~arding atudent performance and determinants of
dropout and repetition.
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7.

A+ Project Information Recipients

DISSEMINATION AND UTILIZATION OF RFSEARCH RESULTS

The project has received many inquiries from all parts of the
world, particularly since the project won the Japan Prize in 1977.
Representatives from the followinpg 67 countries have been sent projert
publications or materials since January 1977.

EUROPE
Belgiun
Denmark
Fngland
France
Cermany
Greece
Holland
Italy
Scotland
Spain
Sweden
Switzerland

NORTH AMERICA

Canada
Mexico

AFRICA
Botswana
Egypt
Ethiopia
Ghana
Ivory Coast
Kenya
Mozamb{que
Nigeria
Saud{ Arabia
Sierra Leone
South Africa
Sudan
Tanzania
Weat Africa
Zambia

FAR EAST ASITA
AND OCFANIA
Auntralia
Hong Konp
Indonesia
Japan
Korea
Malayaia
Nepa)

Nev Guinea
Philippinen
famoa
Sinpapore
Tatvan
Thatland

SOUTIl AND CENTRAL AMERICA
Bolivia
Brazil
Chili
Colombia
Cosca Rica
Fcuador
El Salvador
Guatemaln
Haitd
Honduras
Jama{ca
Nicaragua
Paraguay
Peru
Venezuela
West Indies

MIDDLE AND NFAR FAST

Bangledeah
Tndia

Iran

Iraq
Iarae)
Jordan
Pakiatan
Syria
Turkey

In addition tn the requenatn from ahroad, there have haan manv
fnquirien from within the United Staten -~ univeraitien, nuhlic achonl
systens, and radio and televinfon atati{onn. Profect puhlications and
materials have been aent to lthrartes and tndividuala {n all 90 ataten.
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B. Project Papers and Pubhlications

A full 1liat of the papers and publications prepared under the
auspices of the Radio Mathematica Project are listed in Appendix C.

C. Script Translation

The following lessons have heen translated as of June 30, 1979:

Grade Lessons
1 37, 62, 96, 116
2 1 - 10, 30, 60, 90, 116
K 21, 60, 90, 120
4 32, 65, 84, 160

The second-grade lessons have been sent to Thailand for use in a World
Bank sponsored radio education project.

D. Third Summary Volume

A third summary volume i{s presently being prepared for publication
in the fall of 1979. It will report on the work of the project during
1978 and 1979. The following chapters are being written for the
summar' volume:

1.

<.

3.
be
3.

6.

7.
8.

Administrative History of the Radio Mathematics Project.

Pormal Evaluation of the Radio Mathematics Project: Grades |
through 4.

The Radio Mathematics Project Curriculum.
The Radio Mathematica Profect’s Formative Fvaluation System.

Survey of the Out-of-school Liatening Audience of the Radio
Mathematics Profject.

Teacher Promotion Practices in Nicaraguan First through
Fourth Graden.

Student Dropout and Repetition Patterns,

Nonnbtrusive Measurea nf Project Fffectivenens.
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E. Conferences Attended

Project staff members prepared a number of presentations for
various interested organizations, provided consultation and participated
in the following international conferences:

Fifth Interamerican Conference on Mathematical Education,
Campinas, Brazil, February 13-16, 1979

Klaus Galda participated in the Fifth Interamerican Conference
on Mathematical Education, presenting a paper ahout the Radio Mathematics
Project. The conference was attended by approximately 1000 people,
primarily Portuguese~- and Spanish-speakins with about 20 to 30 Americans,
Canadians and Furopeans. General sessions were held in the mornings
featuring presentations and panel discussions on the following four
general topics:

1. Geometry teaching in light of new developments in mathematics
education.

2. The impact of calculatore and computers in mathematics
education.

3. Nontraditional methods of teaching in mathematics education.
4. New tendencies in mathematics teaching and evaluation.

Galda’s presentation on the Radio Mathematics Project was piven on
February 13. It was attended by about 50 to 60 people. Although the
paper was in English the oral presentation was in Spanish due to the
relatively small number of people who were fluent in English. The
presentation was received with interest, as there were many questions
during and after the presentation. More than a dozen peonle from a
number of different countries in Latin America and Africa requested
further information on the project.

Seminar on Broadcasting in National Development
Jamaica, June 2-6. 1979

This seminar was sponsored by UISAID and the Jamaican Broadcasting
Corporation, in cooperation with the Academy for Pducational Development.
At the request of the Academy, Klaus Galda participated in the conference.
The conferance vas divided into two parts, corresnondinp to {ts two aoaln.
The first part of the conference wam held in Kinaston and consisted of a
number of presentations and workshops concerning the role of communications
developinp countries. At this part of the conference., Galda presented the
Radio Mathematics Project slide-tape show, and a nhort talk atressing the
implications of the project for educatinnal systens and aome of the napects
of project work which are applicable outside the radio mathematics
framework. An extensive discussion period involving many of the
conference participants followed Galda’n prenentation.
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The second part of the conference was held in Mandeville, a small
town in central Jamaica. The Mandeville area is the site of an extensive
USAID project in rural development, the Pindars River -- Two Meetines
Inteprated Rural Development Project. A new addition to this nroiect is
a local radio station- It will be primarily responsible for apricultural
(among other subjects) education necessarv to improve the standard of
living in the area. Galda conducted a workshop using a working paper
specially written for this part of the conference, Instructional
Objectives in Agriculture." Using the experience pained in the Radio
Mathematics Project. a partial outline for a curriculum in apricultural
education programs was developed. Followinge the conference, Galda and
other consultants, topether with some of the Jamaican participants used
much of the material from the various workshops to develop a detailed
operating plan for the radio station.
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8. INVOLVEMENT OF MINORITY PERSONNFEL AND WOMEN

During the period covered by this report, the project employed
three full time and several part time professionals. Of the full time
profescionals, one is a woman and one has a Spanish surname. IMSSS has,
during its entire history, maintained a conpgenial atmosphere for hoth
men and women of all types of backgrounds. Although the project has no
plans for increasing the size of its staff, any replacements will he made
vithin the policy guidelines for Stanford University that call for active

recruiting of women and minority personnel.

47



9. REFERENCES

Hill, S. A study of the logical ahilities of children. Ph.D.
dissertation, Stanford University, 1960.

Sachar, J. Nicaraguan standardization of the Stanford Mental Arithmetic
Test. In In Suppes, P., Searle, B., & Friend, J. (Eds.). The
Radio Mathematics Project: Nicaragua, 1976-1977. Stanford, Calif.:
Stanford University, Inastitute for Mathematical Studies in the
Social Sciences, 1978.

Searle, B., Friend, J., & Suppes, P. The Radio Mathematics Project:
Nicaragua, 1974-1975. Stanford, Calif.: Stanford University,
Institute for Mathematical Studies in the Social Sciences, 1976,

Searle, B., Friend, J., Suppes, P., & Tilson, T. Application of radio
to teaching elementary mathematics in a developing country (4th
annual report). Stanford, Calif.: Stanford University, Institute
for Mathematical Studies in the Social Sciences, 1977. (FRIC
Clearinghouse accession No. IR 005 317 April 1978 RIE)

Searle, B., Matthews, P., Suppes, P., & Friend, J. Formal evaluation
of the 1976 first-grade instructional program. In Suppes, P.,
Searle, B., & Friend, J. (Eds.). The Radio Mathematics Profect:
Nicaragua, 1976-1977. Stanford, Calif.: Stanford University,
Inatitute for Mathematical Studies in the Social Sciences, 197R8.

Searle, B., Sheehan, J., Gonzalez, J., & George, F. Patterns of promotion
and vastage for Nicarapusn first-grade students. In Suppes, P.,
Searle, B., & Priend, J. (Eds.). The Radio Mathematics Project:
Nicaragua, 1976-1¢7"7. Stanford, Calif.: Stanford University,
Institute for Mathematical Studiea in the Social Sciences, 1978.

Tilson, T., Searle, B., Friend, J., & Suppes, P. Application of radio
to teaching elementery mathenatics in a developing country (5th
annual report). Stanford, Calif.: Stanford Univerasfity, Inatitute
for Mathematical Studies in the Social Sciences, 1978.

Previous Page Blank “



APPENDIX A: 1977-78 POURTH-GRADE POSTTEST

Performance of Fxperimental and Control Students
on Fourth-grade Posttest

Percentage correct

Exercise Item »> Nescription of exercise

form FExperimental Control

1 I 50.4 60. 6 \Irite one of these symbols
(<, >) between the numhersa.
l [ L] * 9

1 11 44.7 46.4 Urite 350 in roman numerals.

1 111 51.8 41 1 Hrite 2.036 in words.

1 1v 77.7 81.7 rite 6.000 in words.

2 1 21.2 11.3 Circle the larrest fraction.
1/4 172 1/3

2 11 81.6 84.1 Circle the larpest fraction
2/5 4/5

2 111 5.4 19.2 Write 40/100 as a percentage.

2 Iv 17.0 16.6 Vrite four percent using

nunhera and the percent aipn.

3 I 69.9 40.9 i'rite the nunber that coran
before 400.

J 11 64.0 59.4 5.38

+92.2
3 111 64.1 49.3 4.2

- H—
J Iv 6R.A 43.7 2/5 +1/5 =
) I 27.4 62.0 2/3 x 8/1 =
) 11 25.4 10.1 6n,?

- Z.R
4 111 49.1 2R, R 1.7

-0.4

b1
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Exerciae Iten

Percentage correct

NDescription of exercise

form Experimental Control
4 v .9 0 6.5
-3-08
5 1 6.2 29,6 Write 1/10 in decimal form.
5 1T 9.7 14.5 Write seven tenths in decimal
form.
S 11X 16.1 11.0 Write this ordinal in words:
27¢th.
S v 33.0 46.5 Write the number that is the
game as this roman numeral.
CLIX =
6 1 29.2 36.6 Hrite the number 0.4 in words.
6 11 6.1 15.9 Write 207 as a fraction.
6 111 17.9 15.1 Circle the smallest fraction.
2/3 4/10
6 v 88.4 85.9 Circle the largeat number.
2.75 6.13 R.47
7 ) ¢ 26.6 19.7 How many centimeters are there
in 4 neters?
7 11 86.0 82.6 35
+18
7 111 79.5% 87.7 27 + 62 =
7 v 74.1 62.0 3.26
+4.1
8 1 23.0 9.9 3008
-1268
8  § 6l.4 %3.6 5.7%
-?o 1‘
8 111 IR.8 19.2 700
=384
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Percentage correct

Exe.cise Item Nescrintion of exercise
form Experimental Control
8 v 49.1 42.3 613
=307
9 1 32.7 18.3 WUrite the ordinal llth in
words.
9 11 41.2 20.3 WUrite 1.9 in words.
9 11T 9.8 15.1 Write two and five tenths
in decimal form.
9 v 2.7 0 Write two and seven hundreths
in decimal form.
10 b § 2.7 2.9 Circle the largest number.
4.05 4.01 4.1
10 II 21.1 26.1 Write five and one half in
numbers.
10 II1 5.4 24.7 Write a factor of 27.
10 v 61.6 62.0 Circle the largeat number.
11 2/10 2
11 I 70.8 73.2 340
x 23
11 11 $4.4 36.2 7.6
+5l9
11 111 73.2 65.8 695
u
11 v 20.5 18.3 51 ¢ 23
12 I 9.7 7.0 60.05
'59- 29
12 I1 15.8 13.0 4n23
-2375%
12 111 43.8 37.0 429
=219
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Percentape correct
Exercise Item Nescription of exercise
form Experimental Control

12 v 25.9 14.1 402
-236

13 I 11.5 21.1 Write a diviser of 2340.

13 II 75.4 66.7 lIrite the number that comes
after 349.

13 184 ¢ 24.1 15.1 Write 4.32 in words.

13 1V 0 16.9 Vrite 26/100 in decimal form.

14 1 72.6 76.1 Write two thousand nine
hundred ninety-nine in
numbers.

14 II 0 0 VIrite 216 in words.

14 111 75.0 76.7 Circle the larpest number.

3.21 2.67 1.91

14 1V 27.7 31.0 Yrite three and two thirds
in numbers.

13 I 82.3 77.5 64
11
13 ) 84 85.1 79.7 26
3
13 I 55.4 34.3 53.7
- 2.‘
13 Iv 91.1 84.5 6
+40
16 1 N7 62.0 2.5
+4.3
16 II 64.0 68.1 82
=59
16 IT1 4.9 2.7 1/ 4+ 1/6 »
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Percentage correct
Exercise Item Nescription of exercise
form Experimental Control

16 v 29.5 29.6 4.3
-208
17 1 85.0 85.9 84 + 6 =
17 I1 1.8 1.5 4
-2-8
17 II1 49.1 6l.6 5/10 - 2/10 =
17 v 75.0 76.1 539
126
+217
18 1 79.7 80.3 376
- 56
18 11 21.9 31.9 431
x100
18 II1 55.4 34.3 2.3
x 5
18 v 12.5 11.3 639
x 70
19 I 30.1 40.9 35
47
19 I 43.0 56.5 95 ¢ 5
19 111 30.4 41.1 560 ¢« 7
19 IV 2.7 8.5 0.64
x nn 2
20 I 15.9 15.5 293 ¢+ 14
20 II 36.8 39.1 375 ¢ 4
20 III 12.5 17.8 J7R ¢ 17
20 IV 10.7 12.7 hol & 2
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Percentage correct
Exercise Item Description nf exercise
form Experimental Control

21 ¢ 68.1 59.2 18 ¢ 4
21 II 7.0 8.7 7.4 ¢ 2
21 I1I 25.0 8.2 60.2
-57-10
21 v 30.4 19.7 64.2
- 808
22 I 73.5 62.0 5.3
-2-1
22 II 34.2 40.6 503
x 28
22 I 19.6 31.5 20
x50
22 v 0 2.8 3/5 - 2/6 =
23 I .9 4.2 4.2
x0-5
23 11 24.6 13.0 6 x2/5m=
23 I 57.1 52.1 49 ¢ 4
23 v 40.2 54.9 488 ¢ 6
24 I 6.2 8.5 272 ¢+ 42
24 Il 22.8 13.0 643 ¢ 32
24 111 8.0 12.3 1165 ¢+ 23
24 14 46.4 35.2 804 ¢ 4
25 1 20.4 33.8 32
x30
25 11 0 0 1/2 4+ 1/3 =
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Percentape correct
Exercise Item Nescription of exercise
form FExperimental Control

25 111 45.5 50.7 4375
X 4
25 1v 92.9 90.1 98
21
410
26 1 59.3 50.7 8.43
-202
26 11 26.3 50.7 74
x 8
26 111 35.7 35.6 43
x12
26 v 57.1 49.3 507
x 2
27 I 47.8 52.1 899 ¢+ 8
27 11 27.2 20.3 2.4
x0.3
27 I11 25.0 20.6 2/3x 4 =
27 v 29.5 18.3 71 ¢« 7
28 1 0 0 2.75 ¢ 4
28 I1 48.3 43.5 357 ¢ 2
28 I11 0 0 2.48 ¢ 4
28 v 3.6 2.8 6987 ¢
29 1 4R.7 47.9 Carlns haa 3570 {n hin

savinrs account. Fridav he
daponited €393. How much
does he have now?

29 4 4 40.4 46,4 Peline maken 5546 a week.
He apends CS$127 on fond.
How mich dnen he have left
for nther thingna?
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Percentage correct

Exercise Ttem NDeacription of exercise
form Experimental Control

29 111 67.9 76.7 Julfo had 72 stamps in hin
Album.  Yeaterday he pasted
29 mare atampa tn hia albhun.
Houw many atanps does he have
nov {n hia album?

29 1v 35.0 63.4 Mra. Lila wvent shoppinp.
then she asked for the hill
thev told her {t wan CS2HS,
S{nce aAhe asked for a
discount she only patd €§2473,
How much dtscount did they
give her?

30 I 2.7 0 2/ + 1/2? -

30 11 69.3 19.7 S5+ 11 ¢ +20=

30 11l 47.3 8.9 9497

A
61%
+ R}

k [o) v 2.7 5.6 Solve 14936 ¢ 37

31 1 30.! 22.5 2912 ¢ 1

k) 11 71.1 63.8 Circle the larpeat number,
2141 1694 9R9

3 111 25.0 19.2 Urite next to the nane nof
each country the nare of
ftas currency.

Hondurae
Couta Rica
Nicarapua
fuatenala
Pl Salvador
]} Iv 5.4 11.) Jone houpht Y arrobaa and |?

pounda of ri{re at the marker.
Later he bought 2 artrobae

and 20 pounda of beann, Howu
mich does evervihing he {8
carrying vefinrh!?
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Percentage correct

Exercise Item Description of exercise
form Experimental Control
32 I 0 0 Circle all the fractions less
than 1.
1/2 9/71 4/3 5/9 10/12
32 11 8.8 7.3 Circle the fraction that is
equal to 2 l/4.
3/4 3/6 Q/4 T1/4 64
k ¥ ] II1 9.8 16.4 Circle the fraction equal
to 2/4.
34 2/3 1/2
32 v 9 1.4 Circle all the fractions that
are equal to 4.
4/4 B/2 1/4 12/3 20/5
a3 I 43.4 50.7 1761
6583
9894
+2662
33 I1 9.7 2.9 5863 ¢+ 25
Kk} III 8.9 54.8 Circle the largeat number.
4 3/4 71/2 7
33 IV .9 4.2 Write 94.1 + 5 vertically
and aolve it.
34 1 0 4.2 3/5 = 2/10 =
3 11 4.4 4.4 1491 ¢ 43
34 I11 2.7 5.5 31841 ¢ 53
34 v 13.5 21.1 Prom one piece of cloth 373
yarda lone, a atore clark
cut plecen meanmuring 4 yardn
each. How many piecen did
ahe cut?
33 I 27.4 26.8 A achool principal ham 602

plecens of chalk for five
clannroomn. Uow many plecen
of chalk {s he potng to ofve
tn each claan?
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Percentage correct
Exercise Item —™ Nescription of exercise
form Experimental Control

35 II 74.6 87.0 Marcos bhought a nair of socks
for €510, a nair of shoes
for €$62, and » shirt for
€$55. Fow rmuch did he nay
al)l together?

35 I1I 31.3 34.3 Rorita gave 5] dolls to her
four children. How manv
dolls did she pive to each
one?

35 Iv 35.1 28.2 T had one tortilla. T divided
it into five eaual pieces.
I ate two of those pieces.
Write the fraction that
represents the amount T ate.

36 I 8.0 7.0 In order to frame some pictures
T hought a piece of wood 7
yards and 2 feet lonm. Since
that wasn’t enough I bhourht
another piece 2 vards and 2
feet long. MNow rmuch did 1
buv all together?

36 I 8.8 S.8 Mra. Rosaura had 7 nuintalen
and 2 arroban of rice. She
ao0ld 4 auintales and 20
pounds. How much rice does
she ati{ll have?

36 111 1.8 4.1 In order to decorate sone
dreasca 1 bhoueht 19 varda
of rihbon. I only used 10
yarda and 2 feet. MHow ruch
did T have left over?

36 v 5.4 8.5 Anaver theme auentionn unine
the informat{on i{n the graph.
What Central American country
produced the mont coffee in
19737
tthat country produced the
leant?
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APPENDIX B. CRANGES TO FIRST-GRADE LFSSONS (W/0 WORKSHEETS)
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e9

Type of exercise No. of Present Format Change required

Segments
ADDITION AND SUBTRACTION
1. Printed exercise. R:49 - Children will copy exercises from
T:64 QH 3+ 2‘= s 7. l-'"‘“ blackboard.
N3 4]0

2. Horizontal addition R:3 S+6= Children will use sticks or
with tally marks. T:%_- —_— e seeds for counting.
3. Oral exercise, written .R:23 ®Escriban la respuesta de Children will write answer in
answer, ¥ 2%_ 9 menos 4." notebooks {nstead of on worksheet.
COUNTING O
O ') oNe)
4. Circle 10 balls of 10N, R:1 OOO O @) O Children will group objects int8
orally add 104N, T:] ®) 10 plus N.
z o
"Enc{erren 10 de esas bolitas.”"
5. Count objects, write R:3 @) 00O @) OO Children will count objects.
answer. ‘l’!%_ OO o_00

o ©



10.

Count by 5's, write
answer.

Count by 10's, write
answer.

Count by 10's and 1's.
write answer or give
answer orally.

Count by 10's and 1's, with
hor{zontal addition.

Circle groups of 10,
count, write answer.

PR

=

%- | I'q

"En cada caja hay 5 1&pices.
Contemos de S en5." -

(Similar to above.)

®En cada bolsa hay Ib bol{tas,
y 3 afuera. Piensen culntas
bolitas hay por todo."”

20+ 4= ...

S o

& 8 o
00000

o) oo
°o°§oo o
"Encierren 10 bolitas... Encfe-
rren otras 10... Contemos de
10 en 10.°

o

Pictures will be drawn on
blackboard by teacher. Children
will write answer in notebook.

(Same as above.)

(Same as above.)

ITlustration will be drawn on
blackboard by teacher. During
vroadcast children will copy
exercises.

The 2 radio segements will be

changed to postbroadcast activities.
The children will use ocbjects instead
of pictures.



11-

12.

"9

14.

18.

16.

ORDER OF NUMBERS

Circle greatest (least)
number.

¥rite successor.

W-i*e successor, then
circle greatest (least)
number.

Nrite predecessor.

¥rite successor and
predeccessor, then
circle greatest (least)
number.

FRACTIONS

Circle the named
fraction,

Y-

aw
njon

35 45

*Encierren al nﬁuaro mayor.

25
36

59
®*Escriban el nGmero que va
después de ese... Encierren
el nGmero mayor."

1 1
Z K}

®*Encierren donde dice un
medio.®

Children will copy numbers from
blackboard.

Children will copy exercises from
blackboard.

Children will copy exercises
from blackboard.

Children will copy exercises
from blackboard.

Children will copy exercises
from blackboard.

Fractions will be written on
blackboard for children to read.
"M{iren el primer nlmero. Léanlo.
Miren el otro nlmero. Léanlo. Ahora
miren donde dice un medio. Dfganme,
{qué es el nfmero de abajo.”
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17. Circle the fraction that
corresponds to the shaded
figure.

18. ¥rite fraction, given
shaded figure.

19. Copy fraction.

20. Write fraction from
dictation.

21. Circle the appropriate
figure, given oral

LINEAR MEASUREMENT

22. Measure figure, write
length.

wo w

1 1 1
2 3 [}

®*Encierren el n(mero que
dice cual parte estf pintada.”

"gscriban culinto estf pintado.”

3

3
*Copien ese nimero."

®*Escriban el nimero dos
tercios.”

DO O

*Encierren el cfrculo que
ests divido en medjos.”

Teacher will draw {1lustration

on blackboard. Children will :
answer orally. In Lesson 143
children will copy correct fraction.

I1lustration will be drawn on
blackboard. Children will write
answer in notebooks.

Fractions will be written on
blackboard. Children will copy
them in their notebooks.

Children will write fraction in
their notebooks fnstead of on
worksheet.

I1lustration will be drawn on
blackboard. Children will answer
orally."primero® or “segundo."

Radio segments will be changed
to post broadcast activities.
Children will measure objects
such as pencils, barrettes, or
chalk, instead of pictures.



24.

28.

TE

Tell time, oral.

Circle clock, given time
orally.

¥rite time, given picture
of clock.

Draw short hand on clock.

MONEY

¥rite value of a set
of coins.

¥rite value of a set
of bills.

R:4
T:2

an
NO

®
O D

"Encierren el reiloj que marca

las nueve."

S—)
D

"Dioujen la aguja corta
sefialando las cuatro.”

&

*¢Cufl es el valor de esas
monedas juntas?... Escriban
el diez'"

"Escriban el valor de esos
dos billetes juntos."”

I1lustrationswill be drawn on
blackboard.

ITlustration will be drawn on
blackboard. Children will answer
orally “"primero” or "segundo”.

I1lustration will be drawn on
blackboard. Children will write

answer in notebooks.

Eliminate segments.

I1lustration will be drawn on
btackboard. (in simplified form).
Children will write answers in their
notebooks.

(Same as above.)



31.

L9

Circle set of coins,
most or least.

Circle set of bills,
most or least.

ORDINALS

Circle Nth object.

Test

I
wow

"Encierren el grqu de mone-
das que vale més.

O
X 30

"Encierren el grupo de bille-
tes que vale més.

thi

*"Encierren el segundo
hombre."

(mixed mode)

IT1lustration will be drawn on
blackboard (in simplified form).
Children will answer orally “"primero"
or "segundo."

(Same as above)

Change radio segments to post-
broadcast activities. Use children
standing in 1ine instead of pictures.

Eliminate.
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