
f Sixth Annual Report 1 f 
Agency for International Development 

APPLICATION OF RADIO TO TEACHING 

ELEMENTARY MATHEMATICS IN A DEVELOPING COUNTRY
 

Klaus Galda, Joae Gonzalez 

Barbara Searle, and Jameeine Friend 

with the asiatance of 

Alicia G. de Quintanilla, Norma Guadamuz Cermeno, 
Juan Jose Montenegro Pineda, Marvin Saballos Ramirez, 

and Vitalia R. Vrooman 

(J 
September 1, 1979 

.The reearch in this report was supported by the 
U. 	 S. Agency for International Development, Department of State,
 

Contract No. AID/CM-ta-C-73-4O.
 

INSTITU11 FOR MATHEMATICAL STUDIES IN THE SOCIAL SCIENCES 

STANFORD UNIVERSITY 

STANFORD, CALIFORNIA 



Sixth Annual Report
 

Agency for International Development
 

APPLICATION OF RADIO TO TEACHINC
 

ELEMENTARY MATHEMATICS IN A DEVELOPING COUNTRY 

Klaus Galda, Jose Gonzalez,
 

Barbara Searle, and Jamesine Friend
 

with the assistance of
 

Alicia C. de Quintanilla, Norms Guadait Cermeno,
 
Juan Jose MonteneRro Pineda, Marvin Saballos Ramirez,
 

and Vitalia R. Vrooman
 

September 1, 1979
 

The research in thin report was supported by the
 
U. S. AFency for Internationol Development, Department
 

of State, Contract No. AIT/0f-tn-C-73-40,
 

INSTITUTE FOR MATHEMATICAL ST1DIFS IN TIE SOCIAL SCIfCE8 

STANVO(WD ItIVE.RSITY 

STANFORD, CALIFORNIA 



TABLE OF CONTENTS 

Page 

INTRODUCTION 	 1
 

PROJECT CALENDAR 	 7
 

1. FOURTH-GRADE INSTRUCTIONAL PROGRAM 	 9
 
A. Curriculum Development 	 9
 
B. Suumative Evaluation 	 9
 

Sample selection
 
Test design
 
Results 

2. 	 OTHER EVALUATION ACTIVITIES 17
 
A. 	Numeration Tent 17
 
B. 	Addition-subtraction Test 17
 
C. 	Stanford Mental Arithmetic Test 18
 
D. 	Logic Test 20
 
E. 	Spanish Test 20
 

3. 	RIO SAN JUAN IMPLEMENTATION 23
 

4. 	OTHER 1978 RESEARCH ACTIVITIES 25
 
A. Worksheet Experiment 	 25
 
B. Children Interviews 	 29
 
C. World Bank Textbook Experiment 	 30
 
D. Out-of-school Listener Survey 	 31
 
E. Teacher's Promotion Practices Survey 	 32
 

5. STANFORD EXIT FROM NICARAGUA 	 35
 
A. Project Office Move 	 35
 
B. 1979 Follow-up Nicaragua Visit 	 35
 
C. Materials Received 	 38
 

6. 	WORK PLANS FOR 1979 AND 1980 41
 
A. 	Replication in Thailand 41
 
B. 	Seminars About Work of the
 

Radio Mathematics Project 41
 
C. 	Preparation of Sample Lesson Tapes
 

in Various Languages 41
 
D. 	 Translation of Radio Scripts into English 41
 
E. 	Book on flow to Write Radio Lessons 42
 

7. 	 DISSEMINATION AND UTILIZATION OF RESULTS 43
 
A. Project Information Recipients 	 43
 
B. Project Papers and Publications 	 44
 
C. Script Translation 	 44
 
D. Third Summary Volume 	 44
 



E. 	Conferences Attended 45
 
Fifth Tnterarierlcan Conference on
 
Mathematical Education, Canpinas, Rrnzil
 
February 13-16, 1979
 

Seninar on Broadcasting in tintional Development, 
Janatca, June 2-6. 1979 

8. 	 INVOLVDIFNT OF MINORITY PEPSONNEL AND WNEN 47
 

9. 	 REFERE1CES 49
 

APPENDIX A. 1977-78 Fourth-prade Posttest 51
 

APPENDIX B. Changes to First-grade Lessons
 
(w/o worksheets) 61
 

APPENDIX C. Project Bibliograohy 69
 



INTRODUCTION
 

The Radio Hathematics Project was established to'desiRn, 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 University
 
(funded by the United Staten 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 Nicaragua.
 

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 1978 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
 
Mathematics 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 prorams. In developinp the
 
fourth-grade programs, as well as in the use of the feedback system and
 
in much of the formal evaluation, Stanford staff members served mainly
 
in a consulting capacity. About the middle of the year Prolect rtrector
 
Jameaine Friend left Hlicaraua (to consult with a radio project in the
 
Philippines). leaving Klaus Galda as the only expatriate In the prolect
 
office. Calda left Nicaragua on Janiary 5th, 1979. The Nicaraguan
 
Ministry of Education is now completely responsible for the operation of
 
the Radio Mathematics Project.
 

During 1978 the project staff distributed materialsi 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 lensons in 1978 by grade are presented in Table 1.
 
There was also a large listening audience outside of these classrooms.
 
both in schools and at home, but these did not receive supplementary
 
materials.
 

The project also had an exceptionally heavy pre- and poattestinn 
schedule in 1978, administering pre- and ponttests to over 200 clanses 
in Grades 1 through 4 in the three departments of Hanne, C.iannAa, and 
Carazo. Approximntely 90 firnt-grnde clamsen from the wnrknheet 
experiment groups, control proup, and textbook proup from the World Bank 

textbook experiment were included in this tenting program. The second 
grade evaluation (includinp 40 radio and control inemas) Wan repented 

to obtain further data. Twentv-fnur third-grade radio clasass were 
tented in order to measure the cumulative effect of radio exnerience in 

successive yearn on mathematics schievenent. Vinnllv. a formal evaluation 
of the fourth-prade prog.sat ua conducted, herinnfnR uith the testin; of 
the control group in 1977 and continuina with the ten' in- of the radio 
group and World h~ank textbook proup In 1978. All of the formal evaluation 
activities were successfully completed In spite of a verv tipht schedule 
and adverse political conditions in Nicaragua in 1478. A detailed report 
of all formal evaluation activities will he presented in the prolect book 



Table 1
 

NHuter of Schools, C(lasses, and Students Usinr.
 

Padio Lessons in 1978 by rrnde and Departnent
 

Department 0 of # of 0 nf 
schools classes sttidents 

1 2 3 4 1 2 3 4
 

tfasays 40 38 28 25 30 1,824 776 AP 60n
 

Granada 25 22 18 17 16 1,056 508 424 320
 

Carazo 23 22 17 15 17 1,114 479 373 360
 

Rio San Juan 39 46 25 1.258 428
 

TOTAL 127 82 109 82 63 3,994 3.021 1,853 1,280
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in preparation. The results of the fourth-grade evaluation are summarized
 
in this report.
 

In addition to the development and broadcast of the fourth-grade 
lessons and the evaluation of the first- through fourth-grade proprams, 
a large number of other activities were planned and carried out In 1970. 
For the first time project programs were officially used outside of the 
experimental area--in the Department of Rio San Juan, a thinly populated, 
largely undeveloped rural area ntretchinR alonR the Costa Rican border 
between Lake Nicaragua and the Caribbean. Radios for the schools in Rio 
San Juan were purchased bf the Ministry of Education. urine the monev won 
in the Japan Prize competition of 1977. Education officials in Rio San 
Juan cooperated fully with the prolect, as did the Proyecto Rio San Juan, 
a government sponsored integrated rural development propram in the area. 
In February several supervisors from the departmental inmpectorate of
 
education in Rio San Juan spent more than a week at the Radio Mathematics
 
Project office, being trained to provide teacher training for local
 
teachers. These supervisors also transported and distributted project
 
materials in their local areas. Accordinp to a report sent from the
 
Proyecto Rio San Juan to the Ministry of Education, the radio mathematics
 
lessons were among the 1ost successfl, of all the activities in Rio San 
Juan in 1978. 

Numerous other testing activities were conducted in 1970 which 
followed up previous project research in elementary mathematic learning. 
Some of these activities, like the addition-uubtraction tent administered 
in flanaguLa, were direct offspring of earlier tests; others, like the 
numeration and logic tests, were new tests. The project also designed 
and administered a test of language arts to second-grade radio and control 
classes, to attempt to determine whether enhanced nathematirs achievement
 
in the radio classes was pained at the expense of neglectinp other suhlect 
areas. There was also a special test in mathematics Riven to fifth- astd 
sixth-grade students desipned to help the Micarapuan staff plan the radio 
curriculum for those grades. Earlier project work with the Stanford 
Mental Arithmetic Test was also continued; the test was piven to radio 
classes in Crades 2 throuph 4 so that results could be compared with thoso 
obtained for 1976 control classes. 

In addition to the extensive testin, propraM descrihrd above. 
additional research related activitries were planned. (flot all of these 
,tere condurted becntsis of the political situation.) In late A,,esar, 
the project planned a series of Inspection visits to all oif the 
experimental claanroom in order to estfr'ate the extent of actuial radin 
usage. In addition, these visits were suppnoed to obtain infnrf-ation 
re arding the teachers' ideas Ahnot the radio prorrani and related 
activities. Unforti-nately, these visits had to he laruelv cnncellev 
due to the uanstable political nituoatfon at the time. The nrolOct also 
administered a questionnaire to about Inn teachers to further pre'.iniin 
research into educational Itantnge (dropout and reneti rion problemn) in 
the 1lcaragrian educational myster. iVinnlly, In reasone to repncrts Of 
Increasing usage of the radio matheratics nroprANs hY oult-of-AcheOl 
listeners, an extensive Informl survV Was condiirted In Ah~Mt 5,ln hnro,, 



selected fron the experimental Area aS Wetl am Managua. 'his survey was
 
conducted in order to estirate the magnitude and characteristics of the 
out-of-school listeninp audience. Detailed results of these survey 
studies will he published in the forthconinR book.
 

Two additional researrh artivities were carried on in Iq7R.
 
",he first of these was the World Bank textbook experiment. For this 
experiment, free textbooks were distributed to 20 first-rWie And ?n 
fourth-grade rlassen. These clnaem were subsequently Riven nre- and 
poittests and compared to clasqes not usinR textbooks. The other 
experiment concerned tht use of worksheets in the first-prado radio 
lessons. Due to the cost and distribution problems Involved with the 
use of the worksheets, there has been a great deal of Interest in whether 
the first-grade lessons could be rewritten so as to eliminate their te 
without sacrificing the effectivenea of the lessons. In order to test 
the feasibility of this suRRestion, the last 40 first-grade lessons were
 
rewritten to eliminate dependence on worksheets and retaped. These
 
revised lessons were played by tape recorder in 24 experimental classrooms.
 
Immediately prior ro the beginninR of the experiment and irwnediAtely
 
after the last lesson, achievement tests were administered to both the
 
proup usinR worksheets and the proup using the revised lessons.
 

There were a number of dismemination activities conducted in 
1978. In April, footaRe for a 16 rm color film was shot on location in 

the experimental area by Hearst tietrotone, under contract to the Academy 
for Educational Development. The film was produced; its premiere took 
place at the Workshop on Communication in Rural Development, sponsored 
by USAJn in WashinRton, D.C. In June 1Q79. (Evaluation results of the 
workshop rated the film very hiRhlv.) A nu.ner of visitors, both foreign
 
and NicaraRuan, came to the project office. ForeiRn visitors included
 
individuals from El Salvador, Colombia, and Chile. Nicaraeuan vinitors
 
Included groups from Instituto de Rienestar Campesino (IlVIFRNO) and the
 
curriculum section of the Minintry of Education. roth of these Rroups
 
received traitnin from project staff in different aspects of prolect
 
operation. INVIERNO wan desiRninR an educational program in agriculttre
 
for Nicaraguan peasants and tined some of the ideas as well as staff from
 

the Radio Mathematics Project. There was also collaboration with the 
RATES project in Manila. Philippines. in the form of a four-month 
consultinR period with Jamesine Friend. RATFS is a project desirninR 
educational radio proRrams for nchools in the Philippinen. tiany of the 
Radio Mathematics Project's methods in curriculum planitnR And feedhack 
aa currently bein Implemented there. Project activities were nlmo 
described at conferences in Rrazil, Chile, Alaska, and .1mnica. The 
project also established close contact with the Rural Educational Radio 
project in Puerto Cabezas. Zeays, Nicaragua. This project is administered 
Jointly by USAID. Wisconsin Partners of the Americas. and the Nicaraguan 
Ifiniatry of rducation. Plans were made to use radio mathematics programs 
experimentally In the Pierto Cabaas area on the northeast coast of
 
tilraragua.
 

Nineteen hundred and seventy-elght was a politicallv unstable year
 
in Nicaragua. In addition to the heinninR of civil war In September,
 



there were several general strikes and an atmosphere of unrest durinp
 
the entire year. As indicated above, however, a malority of project
 
activities were completed as planned In spite of many obstacles. The
 
exceptions were the cancellation of classroom inspection visits and
 
the administration of the mental arithmetic test to first-prade classes.
 
The office had to be closed for short periods on several occasions (two
 
of these when homemade bombs landed on the office Rrounds). Manv
 
Irreplaceable materials were removed from the office during times of
 
crisis and stored at the American Embassy. 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 irregularitv of
 
school attendance during much of the school year, especially in Masaya
 
and Carazo. In spite of these diffictlties, however, by the end of the
 
year aost planned activities had been completed and there was an orderly
 
transfer to Nicaraguan project administration. This report summarizes
 
the results of some of the activities mentioned above.
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PROJECT CALENDAR 

January 1, 1978 to June 30, 1979
 

January 20 - 30 	 Training for school inspectors from Rio San Juan 

February 15 - 17 Teacher training for Hasaya, Granada, Carazo 

February 17 -March I Vitalla Rojas at conference in Brazil 

February 21 -March 15 	 Pretests administered to over 200 classrooms in 

Grades I thro,,gh 4 

February 23 	 Broadcast of project lessons for Grades I through 
4 began 

April 6 - 13 Training for INVIERNO staff
 

April 25 - Hay 3 Footage shot for project film by tMetrotone
 

May 20 - 29 	 Juan Jose Hontenegro at conference "Transfer of
 
Technolopy in Education", Vina del Mar, Chile
 

June 15 - October 15 	 Jameslne Friend in Philippines at PATES project
 

June 28 - July I Herbara Searle participated in Seminar in Radio
 
Education, Caribbean Region. Ocho Rlon, Jamaica
 

July - September Mental Arithmetic Tests administered in radio
 

classes, Grades 2 through 4 

July 3 - 10 Addition-subtraction test administered in Kanapua 

July 1 - 7 Visit from director of progrnmming ETV E1 S&Ivador 

July 25 Visit from Puerto Cabezas Winconsin Project 

August I - 3 Listener Survey conducted 

August 2 - 11 Numeration tent ndninintered, in ManaRua to rades 
I throuph 6 

August 12 Training for teachers unInr. newi fIrsRt-rsde ensons 

August 14 - 21 	 Pretest for wnrksheet exneriment in 4F clnnses
 

August 14 - 28 	 Logic tent in Knnnpisn nnd exnerlientnl area 

August 16 - 18 	 Barbara Searle at the Atudin Conference of 
"EdIucnt tonnl Telecomrmincntlonn for Alnu'ka." 
sponsored bv the Northwest ReRionAl Fducational 
Laboratory
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Aupust 18 	 Ilse of new first-orade leisons (without worksheets)
 

in 24 classroons with cassettes heron
 

AuRust 28 - 31 Classroon inspection visits began 

Oct 3 - Nov 9 PosttestinR of over 200 classes rades 1 thrnugh 4 

October 9 - 11 Special test to 40 fifth and sixth Rrade classes 

October 13 - 31 Spanish test to 40 second-RrAde clannes 

October 21 Teachers' questionnaire on pronotion given to 96 
teachers
 

November 16 - 20 Klaus Galda at Puerto Cabezas Wisconsin project
 

Decenber 1978 Second volume of series of books on project
 
published
 

January 5, 1979 Stanford participation in Nicaragua ended
 

February 10 - 13 Klaus Galds at 5th Interamerican Conference on
 
Mathematical Education at Campinas, Brazil.
 

March 18 - 28 	 Follow-tip visit to Nicaragua
 

June I - 7 	 Klaus Calda at Conference on Communications in
 
Developnent, Jamaica
 

June 29 	 Project film shown at Workshop on Communications
 
in Rural Development, Washinpton, D.C.
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1. FOURTH-GRADE INSTRUCTIONAL PROCRAM
 

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 malor 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 nmong strands.
 

H. Summative Evaluation
 

Sample selection. A summative evaluation of the fourth-prade
 

instructional program was conducted during the same year that the proarari
 
was being developed. The basic comparison for the fourth-grade summatIve
 

evaluation is between an experimental group of 30 classes pre- and
 
poottested in 1978 and a control group of 21 classes pre- and poattested
 
in 1977. The control group was tested during the 1977 school year for
 
two reasons. First, when administered a year in advance, the fourth-Rrade
 
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 is a
 
possible drawback in testing the control group a year earlier, however,
 

since there is the possibility that other condltions will not be equivalent
 

in two different years. That is in fact what did happen to the
 
fourth-grade evaluation.
 

A ratio of approximately five rural classrooms to three urban
 

classrooms was used in the fourth grade experimental and control groups
 

because declining enrollments in rural schools in the upper grades
 
resulted in smaller class sizes. Of the 21 control classes, A 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 randomly assipning classes within schools is described
 

in the Fourth Annual Report (Searle, Friend, Suppes, & Tilson, 1Q77).
 
The comparison reported below In between randomly selected classrooms
 

stratified by school location (rural/urban), department, and years of
 

previous radio experience.
 

Test design. U1nlike the fourth-grade Prntest which was
 

administered with recorded instructions, the fourth-grade ponttest was
 
entirely written. The test administrator worked through a standard set
 
of examples with the children and then the children worked through the
 
test on their own. No time limit was imposed, so that all the children
 

could finish the test.
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Table 2
 

Distribution of Exercise Classes for Fourth-prase Cirriculum
 

Topic 


Numeration 


Addition 


Subtraction 


Multiplication 


Diviaion 


NoninteRer 

operations 


Strand # of 
exercise 

classes 

Whole numbers 20 
Successors and predecessors 21 
Comparison of whole numbers 7 
Comparison of decimals i0 
Fraction and mixed number concepts 1q 
Comparison--fractions, mixed numbers 9 

TOTAL NUMERATION R6 

Mental calculations 12 
Addition fact tables 5 
Vertical addition 26 
Applications of addition 9 

TOTAL ADDITION 52 

Mental calculations 15 
Subtraction fact tables 5 
Vertical subtraction 34 
Applications of subtraction 7 

TOTAL SUBTRACTION 61 

Concepts 6 
Mental calculations 9 
Multiplication fact tables 21 
Vertical multiplication 15 
Applications of multiplication 11 

TOTAL MULTIPLICATION 62 

Concepts 17 
Division fact tables 29 
Vertical division 35 
Applications of division 19 

TOTAL DIVISION IOn 

Addition and subtraction of fractions 7 
Addition and subtraction of dectalm 27 
Multiplication of decimals 9 

TOTAL NONINTr.PRS 43 

TOTAL EXERCISE CLASSES (4th CRADR) 404
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The fourth-Rrade poutteut used a matrix-eampllnR desiRn. It
 
consisted of tour forms which were evenly distrihuted In each classroom.
 

For a discussion of this type of test desiRn see Rearle. liatthewa, SuppeR,
 

and Friend, 1978 (p. 104ff).
 

An mentioned above, the fourth-grade 	 control group wan tested 
tin 1977 and the experimental proup in 1978. )ue to the irreeularities 

in the 1978 school yea: In i4carigua. described in the introdiction to 
this report, the posttent results for the control and exnerimental Proups 

are not strictly comparable. In 1978 there were neveral rte-giodn in which 

moat mchoola were not functioning at all for one to three weeks at a tlr e. 

Even at other tient school oittendance was much lower titan in normal years. 

On repular school dayS many schools ditnminsed cla tiets early, which 

probably affected the fourth-grade radio Proup due to the relatively 
late broadcast t ine of the fourth-grade lesson,. The fourth-prafe radio 
group was also pottented aboutr three weeks earlit-r in the school year 

than the 1977 control Rroup because of a threatened early closure of the 
schools in 1978. These conditions nhotuld be conideret wten interpreting 

the fourth-grade poetteat results. 

Retuilts. Fourth-grade pretent results are presented in Table 3. 

The fourth-grade pretest Id tile same aM the third-prntde poettest. (.Iee 

Appendix A, Table . !n Tilson, Searle, Friend, & !uppen. 1978) The 

radio group scored sltht : , higher (not significant at the I < .0') level) 
than the control group. In a.li;.tion, hoth the urehan and rtira l radtin Krounn 

scored higher titan their control otu,.'rpart. The ru r 1adto vroup 

had the higheat score of any of these rrt'pu. 

The s Rlghtly better performance of the radio vrouti on the nretent 

seems tO he Ie to the presenre of attudents with vartoun miutinta of 
previous radio exptrience In many of the radio t-I asses. Table 4 Indicates 

that performance on the pretest by at,,"ento In the radio classes peroorally 

increases with the amount of prl a radio experience. (In Table 4 only 

individual Iteme from the teat .re tued dite to the amall ntmber of clauses 

in some of the groups.) ntudenta In radio clansea utho had no vrtor rallin 

experience mcored alightly lower than the control group of attidenta. 

otoateest.Table 5 presents the resulta of the 	 tiwr-letle 

(The fourth-irade ponttest to ahovti In Appenditt A.) i'ot tary ti, retstltS 

for the firer throtip.h third ra-le- (nee Tiluon et al.. 1'1I ano, ':earle. 

Htattheu., 'ituteeas 1. Yrtend, 19l), the radio Plt,,,tt .1 t-itn i'tre 

significant ly hither than the cltittfl rgroup oi the f,.tth-rtaole 

poottest. I fact. an the rexreantti rren ltes p et ited itTal I. 

Indicate. wheft pretest acore in rofotrollel f ,. the traili, o.1tilp terfttre 

relatively torae than the ront rol rroip il thr vtw,,i trm t. -hu the 

repreaun(rin coeffI for RADIO llrat alutetft i'NIOP to itt.'d itaue 
sifnit iranre at th1e .()' IV 1e . T1ie rteCiratijn r1.,ef '1 fceint r ot, l if 

not from 0 	 e'('I.A1O to different (that for tihe tt,topf). 

It In not clear how mttci it title ,lleatpiititt l peer,tlrf"bIrr hy 

fourth-traf|e radio studento In due to the dtirutst ii, (t the uthioI Verr 

and how mrlor may be dt ct,ahotgromitivai In t he r,4i,1 h.trimts., "t.hc1% 

It 



Table 3
 

Results of Fourth-grade Pretest
a
 

Croup # of # of ?ean % S.D. Ranpe
 
classes students correct
 

1977 control 21 318 47.8 27.5 0 - 95.8
 

urban 8 154 48.3 28.3 0 - 100
 

rural 13 164 47.4 27.9 0 - Q6.2
 

1978 radio 30 486 51.1 27.6 0 - 94.0
 

urban 12 305 51.0 28.9 0 - 96.2
 

rural 18 181 52.4 27.6 0 - 100
 

a128 Items, ith each student tAkinR 32.
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Table 4
 

Results of 1978 Fourth-Rrade Pretest
a
 

by Years of Previous Radio Experience
 

Group # of # of Hean 2 S.D. Panee
 
classes students correct
 

No experience 8 111 45.1 17.4 0 - 100
 

Previous experience 22 375 54.0 19.6 n - 93.2
 

1 year 11 156 51.5 20.4 0 - i00
 

2 years 5 88 50.5 21.3 0 - 100
 

3 years 6 131 59.5 17.7 0 - 96.9
 

TOTAL 30 486 51.9 19.4 1.1 - 91.7
 

Note. Difference in mean scores for no experience and previous
 
experience groups, t - 2.80, p < .01.
 

aResults based only on 
68 individual items.
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Table 5 

a
 
Results of Fourth-Rrade PostteRt


# of Mean % S.D. PanRe
Group # of 

classes students correct
 

1977 control 19 	 283 34.1 26.3 ) - 9n.1
 

139 35.0 27.5 0 - 97.1
urban 7 


12 144 33.3 26.0 n - 91.9
rural 


450 34.5 27.1 (1 - 92.91978 radio 29 


257 35.3 28.1 0 - 92.2
urban 12 


rural 
 17 193 33.3 26.3 0 - 93.8
 

items, with each student taking 36.
a14 4 
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Table 6
 

Regression of Prior Radio Experience on Poettest
 

Determining 


variable
 

PRETEST 


PRIOR RADIO 


NO PRIOR RADIO 


URBAN 


SEX 


CONSTANT 


R2 


B t 

.907 19.17 

-1.706 -1.57 

.195 .13 

1.576 1.55 

-.214 .21 

-8.615 

.429 
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also indicates that there are no siftniticAnt differences between itban
 
and rural Rroups. and no difference within urban And rural qrotips
 
between the radio and control classes.
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2. OTHER EVALUATION ACTIVITIES
 

One of the many research activities of the project in Nicaragua
 
has been a series of diagnostic tests to discover and classify sources
 
of student error in elementary mathematics. Results from some these tests
 
and other evaluation activities have been used extensively 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 llanagua public schools in August 1978. The
 
test had been field tested In two schools in the Hasaya area during July.
 

The numeration test was designed to test virtually all topic3
 
related to numeration; knowledge of counting, reading and writing numerals,
 
order of numbers, comparison of numbers by size, senuences, and place
 
value. Most of these topics were tested by several different kinds of
 
tasks. For example, counting was tested by four different tasks:
 

1. Circle N objects of M given objects.
 

2. Draw N objects.
 

3. Count objects and write the number.
 

4. Count packaged objects (2s, 59, los, and Is, etc.).
 

The format of the numeration test was similar to the usual project
 
mathematics achievement tests, that is, a matrix sample design with
 
pretaped oral instructions. The data from the numeration test are
 
presently being analyzed at Stinford 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 purpoec of which wan to analyze student skills in Addition And 
subtraction. TI'is tent was a refined version of a test given earlier in 
Nicaragua. (See Searle et Al., 1977 and Tilson et al., 1978.) The nresent 
version was designed to determine the relative rates at which the vnrtniq 
skills that enter into addition and subtraction Are learned by children. 
Another of the interests in pivinp thin test 11As to make cros-cttural 
comparisons in lenrning rates for these skills. TMu the test was alno 
Riven in the Philippines and in to be piven in the 11.5. bv the Edurntionnl 
Testing Ser/ice. (Theme latter activities are not supported by the ATD 
contract.) In Nicaragua, the nddition and subtractinn tent wna niven to 
children in Grades 2 throuh 6 in HanaPua. About 3200 children took the 
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test, approximately evenly divided among the five prades. Results from
 

this test being reported siparatelv.
 

Jamesine Friend piesented the results of previous administrations
 

of the addition and subtraction test at the annual meetln0 of the American
 

Educational Research Association (AERA) in San Francisco in April 1970.
 

Friend's paper has been added to the Educational Research Information
 

Clearinghouse (ERIC) collection, and will be published in Children's
 
Mathenatical Behavior.
 

Among the generalizations regarding Addition skills that Friend
 

makes on the basis 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 in 
significantly more difficult. 

4. 	 CarryinR is a najor contributor to difficilty. 

5. 	Carrying a number greater than I is more difficult than
 

carrying I.
 

6. 	Passing (exercises in which the leftmost column has a
 

two-digit sum) is less difficult than carr~inR.
 

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

C. 	Stanford Mental Arithmetic Test
 

In 1976 the prolect gave a version of the Stanford Mental 
Arithmetic Test to a number of control classes in the experimental area. 
The design, administration, and results of this test are described in 
Sachar (1978). In order to compare the mental arithmetic ability of radio 

students with that of control group students, the sae test Piven in the 
control schools in 1976 was Riven to radio students in grades 2 through 4 
in 1978. The times of test administration were carefully chonen so that 

each grade was tested at the same time of the year in both 1976 and 1978. 
The test was not Riven to the first-grade rad.o due to the political 
situation at the time that the test administration was planned. 

Table 7 compares the resultn for the 1976 control classes in 

Rrades 2 through 4 with those for the 1978 radio clnsses. Although the 
radio classes scored nliphtly higher in Rrades I and 4, the differences 
are not statisticnllv airnifirant at the .0i level. Due to the disruption 
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Table 7
 

Results of the Stanford Mental Arithmetic Text
 

Grade Group Year ?ean X S.D. 
correct 

2 Control 1976 40.5 18.7 

2 Radio 1q78 40.1 28.0 

3 Control 1976 53.5 21.n 

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 year, the two test years are not strictly comparable,
 
limiting the validity of inferences made from these test results.
 

D. Logic Test
 

A logic test :as iven to about 1500 Nicaraguan children in
 
August 1978 as vart of a series of cross-cultural comparisons conduicted
 
by the project in Nicaragua during the past few years. 'he logic test
 
given in Nicaragua is a translated and sliphtly nodifled version of a
 
test developed at Stanford and Riven to California school children some
 
years ago (Hill, 1960).
 

The test uses a number of examples of elementary loiical arguments
 

drawn from situations familiar to primary school children. A taned,
 
individually administered version was given to children in Grades I 
through 3; a written, group adnininstered version wan used in Grades 4
 
through 6.
 

The test was given in a fairly wide spectrur of Nicaraguan schools, 
including public and private schools in Managua and a number of schools in 
the project experimental area. In order to test the hypothesis that the 
radio mathematics lessons help to improve lopical reasoning skills, both 
control and radio schools in the project area were tested. Results from 
the test are still being analyzed at Stanford and will he 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 subjects. In
 
order to refute this criticism completely it would he necessarv to desin
 
and administer an entire battery of testr (based on the official NicaraRuan
 
curricula for the various school subjects) to radio and control classes.
 
Unfortunately no such tests exist and A major effort would be reauired to
 
design them. The project staff decided that it would be worthwhile to at
 

least begin a study of this isasue. 

A test was designed by the project evaluation department to 
measure achievement on those topics Included in the official second-grade 
language arts curriculum. The format of the test In rimilnr to the tape'4 

,
mathematics achievement tests used in the formal evaluation of the nro ect 
mathematics programs. The lnnpuare arts test In An oral taned teqt ,isinp 
a matrix sampling deripn. There are three forms of the tent, randomly 
distributed among all of the second-grade radio and control clasnsrooms. 

The test was administered at approximately the same time nq the 
regular mathematics posttent. Table 8 presents the number of cln:firooms 
taking the test accordinp to the various stratificAtions. The classes 
used are the name As those taking the 1978 seconA-grade mathemntics 
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Table 8 

Results of Languape Arts Test
 

Type of # of # of !tenn % S.D. Ranpe 

school classes students correct 

Urban 20 456 61.6 28.2 4.0 - q9.0 

Rural 20 223 54.9 28.2 5.0 - 99.0 

58.5 29.5 4.0 - 99.0
Radio 20 331 


Control 20 348 59.5 27.2 9.0 - 98.0
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posttest. Table 8 also 9resents the results for the Spanish test for the
 

various groups. The difference between the control Rroun and the rAdlo
 

group is not statistically significant. In contrast, the radio proup
 

scored significantly (p < .001) higher in 1978 on the mathematics posttest
 
at least
than the second-grade control group. This result indicates that, 


in this case, the radio mathematics broadcasts increase mathematics
 

achievement without apparently affecting other school subjects.
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3. RIO SAN JUAN IKPLENENTATION
 

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 Ministry
 
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 RESEARCH ACTIVITIES
 

A. Worksheet Experiment
 

Two of the main objectives in establishing 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 number
 
of logistical problems in the creation and distribution of project
 
materials. It seems desirable, if at all possible, to eliminate the
 
worksheets. However, it is 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 (revised in 1976) and
 
1978, the project staff had gained considerable experience in devisinp
 
alternative and effective means for presenting the mathematical content
 
of the radio broadcasts. In particular, second-grade lessons use (with
 
apparent effectiveness) the teacher and the blackboard 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 completely eliminate 
the use of worksheets. However, material and time constraints made a 
revision of that magnitude impossible. Consenuently, it was decided to 
rewrite only the last 40 first-e.rade lessons, that is, Lessons ill-i5n. 
Revision of these late lessons would be easier to accomplish than a 
comparable revision of the early lessons because their content is similar 
to that of the early second-grade lessons that had already been written 
without the use of worksheets. Of the 40 first-,rade lessons involved in 
the experiment, 37 actually Involved the use of worksheets; the other 3 
were not revised. Of the approximately 370 mnthematical se, ents In the 
40 lessons, about 65% used worksheets; the remaining segments did not. 
More than 60% of the segments using worksheets were In the radio broadcast 
portion of the lessons; the others were in the teacher directed 
post-broadcast portion. 

The project staff considered two different methods for 
accomplishing the revision. The first of these was to do a complete 
revision, possibly improving the quality of the lessons, that would 
utilize all the experience that the prolect had pained In uritinp radio 
mathenatics lessons. The second alternative was to keen the content and 
instructional strategies of the lensons essentially the same, and sinv 
substitute the use of student notebooks and the blackboard for ntudent 
worksheets. The second alternative was chosen for two reasons: to 
increase the precision of the experimental romparison and to minmire 
the resources nieded to accomplish the chnnpes. 
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A complete list of the chanpes needed in the 37 lesions is Riven
 

in Appendix B. Only the major types of changes are outlined here. These
 

can be broadly classified into the following six types:
 

1. 	children copy exercises from the blackboard instead of heinp 

Riven the exerciaes on the workaheors; 

2. 	 children write answers to oral exercises in their notebooks 

instead of on the worknheettn; 

3. 	 the teacher drawn ntritilified llluntrations on the hAckboard 

and children write numerical anawern in their notebooks; 

4. 	 a very few sepments tire cofnletely elilnated; 

5. 	 some radio tegmenta 4.re chaneed to post-hromlcant activities; 

6. 	 some exercises are presented in a different format. 

All revined lessonn were completely re-recorded to a.'.old editinR 
difficulties and the resulting inferior quality of the revised tapes. 
As much an possible all extraneous differences between the two versions 
of the lessons were eliminated. Yor example, the mame actornt were used 

in both versions of the lessons. Finally. a great deal of care wan taken 

so that the mpeed of "peech, length of pawnes, etc. were enernt ml lv the 
same in the two vernionn. Production of the revise, 1led ons thecan abott 

the middle of .June 1978 and wan fininhed In October 197M. .essona were 
presented by cassette recorder. In order to keep the tue of the revinoe, 
lessons parallel to the regular radio Iessons the teachern were instructed 
not 	 to stop or replay nny portion of the leomon tapes. 

There were 48 cl]asses In'olved -he worksheet expertne " 24 

used the regular lessons with woioaheer. ! 24 use the relaisedi lConona. 
The 41 classes were randomly selected at "le begin, ing of the year in 
accordance with the usil project atrattiftti rndom samllit tpr(ceus and 
then randomly utivided Into the two K.roupn. At the breiinnltie of the year 
the firat-gradr pretest (TOWr) wan ndntiint ered to both proolp (er -aerie., 

Friend, & Suppen, 1976). The re-tt of this teat are ali.-en in Table 9, 
which shows no difference in preterit ncores between the two prooll, 

Indlcating that the randomirat1or prorea had enItre, Inin roti'p eeflly 
matched in mathemat irs arhtieemrent at tie bertittiv| tit the m,-huol v, ar. 

Th1e revined lesaons were usd4l atart lIi, amut the mrt,ldle ,t Atiolint 
There wan short t raititllt ser in f)r the te. hera t ite rhe ie,a 	 nu-sinr 

leionns to eplalln how t time the tape refird .1, t P t Its.. ew safeat 1055 
on how to tine the revined lessotns, at to dint iihute the mater alI t se 
recorders and rev! ned t earhern' pouilaen) . few days b ft lie !he"Ir. tliti 
of the experrtMet the Prolipa were tested ,bllrp the at aof.lrla t ( rot -ci ae 

it 10'C)apoesteatI thi test srlved its a pretest ftil the caper| te ltaI fla ni. 

At the enmd of the school year we iai.e the Waite teet affn. i1 fsIne an a 
poet|ts for the emperimeent T result a of theae 1vt' adnitfilatat l$#m ti 

the ftrot-ral pnowteuw are olven In Table (1. Mons of ihe ifforemres 
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78.9 

Table 9 

Results of 1978 First-grade Pretest
 
for Radio Classes With and Without Worksheets
 

Group # of # of Mean X 
classes students correct 

With worksheets 24 549 


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-Rrade Posttest
 
for Radio Classes With and Without WorksheetR
 

Group Mean % Mean % 
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
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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 urban 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-grade 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 so as to eliminate the worksheets. Although the new
 
format required more work on the part of the teachers, they appeared to
 
accept the extra obligations.
 

One of the drawbacks of the revised lessons (i.e., without
 

worksheets) is that the broadcast time is increased. The lessons using
 
worksheets seem to be more efficient. A comparison of radio broadcast
 

duration of the lessons used in the experiment shows that the lessons
 
using worksheets average 21.8 minutes in length while the same lessons
 
without worksheets average 26.4 minutes. All of the lessons without
 
worksheets were longer than the corresponding lessons with worksheets;
 

the differences range approximately from I to 10 minutes.
 

The results of this experiment are encouraging. It 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 psychologist for the Radio 

Mathematics Project, interviewed 19 radio mathematics students in order to 

increase the project's understanding of the thinkinR processes students 

use while solving arithmetic exercises. In previous analyses of incorrect 

responses to test items patterns of errors had been found that couild be 

explained by hypothesizing the use of well-defined, hut incorrect 

algorithms. One of the purposes of the interviews was to find otit if 
the children's verbal descriptin of their thinking process confirms
 

these hypotheses. Analysis of errors In written responses can account
 
for only half of the errors with any depree of certainty. Mence, a
 

secondary purpose of the interviews was to provide additionnl further
 

hypotheses.
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The interviewed students were randomly selected from Mix
 

nonrandomly 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 it. The interviewer used the same
 

instruction for each child when dictating the exercises but was 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 seemed ..ot to be Able to
 

explain their thinking about basic combinations and prompting did not
 

help. The excellent cooperation we received from the children nay have
 

been in part because of their participation in the radio mathematics
 

project, either because radio lessons had helped to increase their ability
 

to verbalize, or because they were familiar with the interviewer who had
 

previously visited the classrooms on several occasions. It is possible
 

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 sore of
 

the phrasing used by the radio lessons, but in general did not seem better
 

able to express themselves than students from traditional classrooms.
 

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 Experiment
 

In 1978 the project participated in one of a series of textbook
 

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 textbook.
 

In Nicaragua, 20 first-grade and 20 fourth-prade 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 short traininp
 

session similar to the training session usuallv received by the teachers
 
using the radio programs.
 

The standard Radio Mathematics Prolect pre- and poettents in
 
mathematics were administered to all of these classes. Thun, for Grades I
 

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 schools in the textbook proup to determine the extent
 
of textbook usage and eventual fate of the textbooks. In addition.
 
teachers' comments on the textbooks were collected. The results of the
 
textbook experiment will be published in the near future.
 

D. Out-of-school Listeners Survey
 

An informal investigation into tie size and other characteristics 
of the home listening audience of the Padio Mathematics Project was 
conducted in early 1978. The study vas prompted, first, by the many 
letters received from students in nonparticipatinR schools and from 
individuals who, on their own initiative, follow the lessons and, second. 
by the results of a listener survey that showed Radindifusora Nacional 
among the top 10 radio stations for only three programs: a folk music 
program, a question and answer show, and the Radio Mnthematics 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 communities, in lower and middle class areas, and in communities in 
which experimental schools were And were not located. 

The survey was conducted in communities in three departments
 
(provinces) of Nicarapua--Masaya, Granada, and Mannua--that were chosen
 
because of their accessibility and the project staff's familiarity with
 
then. A different type of comparison was made in each department. In
 
lItasaya a comparison was made of cornsnities in which there Is an 
experimental school and those in which the school did not use radio 
lessons; all of these communities are rural aarl lower class. Also in 
Granada communities with and without experimental schools were compared, 
but these commu|nities were all urban and mixed middle and lower class. 
In Managua, where there are no communities with experimental schools, the 
comparison was between middle clans and lower clans neilghhorhoods. 

Of the 476 households sampled. 372 of the households surveved 
reported listening (at some time) to the Radio 'lathematics Prolert lessons. 
This Is a sizable audience for an educational radio program, and its size 
is particularly surprising in view of the fact that the prnlect does not 
advertise its lessons and uses a station with a pt.nerallv small listening 
audience. Almost half the households listenin to ra io lesions dn an 
regularly, with the majority of these honueholds 1"teninct every day of 
the week. Althourh the remaininp households do not listen regulnrly, 
almost all are familiar enough with the prngram to he able to Identify 
the grade levels of the lesnonn they listen to. 

The study fond that rural and lower class hotueholds are more 
likely to liaten regularly than urhan nnd middle class household anti 
that, at leant In niral area, the presence of a school tuing the radio 
lessons stit ulaten lintenint. 

Evaluation studies (Searle, Matthews, SimnP, & Friend, 197A) have 
shown that the Radio Mathematics Project lessons sienifteantly raise the 
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The
achievement levols of the school children using the program. 


effectiveness of the lessons for the home audience has not yet been
 

demonstrated, but the popularity of the program suggests that the lessons
 

could serve to reach the large rural, lover 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 forthcoming prolect
 

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. In 1978 the project
 

investigated two possible determinants of educational wastage, the
 

in making promotion (pans-fail)
strategies used by classroom teachers 


decisions and the teacher and student characteristics influencing these
 

decisions. By surveying first- through fourth-grade teachers, this
 

investigation attempted to describe more completely the student and
 

teacher characteristics influencing pass-fail decisions.
 

The teacher promotion practices survey 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 them. 

In particular, first- through fourth-Rrade teachers were invited to
 

respond to a pair of survey instruments -- a five-part questionnaire
 

and 	a set of three lists of hypothetical students. Both instruments
 

were presented to the teachers in a single package of materials and at
 

a single session. The five-part questionnaire was administered before
 

the 	three lists of hypothetical students. Part A of the questionnatre
 

collected demographic data from each teacher: grade, region, sex, age,
 

years of education, teaching experience, etc. Parts R through 1)asked
 

the 	teachers abcxjt their poltcv reRardinR final examinations, their 

promotion criteria, the Ministry of Education promotion renutrementi,
 

and 	the Influence of attendance on their promotion decisions. Part E
 

asked them to provide recent promotion, dropout, and repetition data
 

from their school records.
 

The 	first list of hypothetical students presented to each teacher
 

was 	in the form of a cinas register. The teachers were told that these
 

student. represented the marginal members of a classroom. Each teacher
 

was 	asked to recommend promoting (pausing) or falling each of the students*
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The teachers were given the followinq information about each student; sex
 
(implicitly given in the name of the student), age, repetition history,
 

attendance record (in days), and achievement record. In order to maximize
 
the plausibility of the hypothetical students presented to each teacher in
 
the class registers not all possible combinations of age and repetition
 
history were included. (Of course, this is also the case in an actual
 
classroom.) In order to diqentangle 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 Riven 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 generally
 
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 ob*ective
 

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 Education 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 strategy.
 

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 in younger students.
 

In this respect the findings of Senrle et al. (1978) usinR data from
 
actual classes are verified using hypothetical student lists. In addition,
 
the effect of age on teacher promotion decisions was found to be
 
significantly greater than that of repetition.
 

Three teacher characteristics were found to be related to student 
promotion. Rural, upper-grade, and mnle teachers make relativelv more 
pass decisions than urban, lower-prade, or fenale teachers. In addition, 

certain student variables interact with some teacher or school variables. 
For example, the effect of student aqe is different in urban and rural 

repiono. The selective promotion of older students wan fouind to he more 
markedly a rural phenomenon. 

A more complete and detailed discussion of the rtntlt of the
 
teacher's promotion practices suriey will he presented in the forthcoming
 

project book.
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5. STANFORD EXIT FROM NICARAGUA
 

On January 1, 1979 the project was placed entirely under Nicaraguan
 

administration. 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 Rducatton
 
with USAID support. Th: present location is near Km. 8 of the North
 
Highway. The move was made in the course of about a week, but the large
 
items were all hauled by a large truck on the same day. There seemed to
 
have been some damage to typewriters and tape recorders occawioned by
 
the move.
 

At present the project is occupying four larpe offices (each one
 

about the size of a classroom). One of these, the only one that is air
 
conditioned, is used as a production studio and small conference room.
 
Desks are distributed am)ng the other three offices. The buildinR is
 

fairly new but not very pleasant. There seems to be adequate space and
 

light. However, the buildings are quite hot, which seems to be affecting
 
work adversely.
 

Administratively the project is under the auspices of CEN9C
 
(Centro Nacional de Fducacion y Clenclas), 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 r9NXC in Managua was
 
visited briefly on Monday afternoon, March 19, all of Tuesday and Friday
 
afternoons of that week, and the entire day on Tuesday March 27. Reports
 
received by the Stanford staff that ensentiallv nothInR had been
 

accomplished during the month of January and the beRinning of February
 
1979 were confirmed by the Nicaraguan project staff. However, a Preat
 

deal of progress had been made in the month prior to Calda's arrtval.
 

Lessons for Grades 2. 3. and 4 (developed in previous years)
 
were being broadcast daily over Radio Nacional at 8:30, 9:00. and 10:30.
 

respectively. Since March 5, when hrnadcasattn hepan, no days had been
 
missed. However. the radio ntation frequently started the vrogramn 1O
 
to 15 minutes behind schedule.
 

The radio mtthematira lessons were belnp used officially in
 

selected schools In the departments of HanaRua, Msaya, Granada, And
 
Carazo. as well as In virtually the entire department of Rio qan 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' guides. There were undoubtedly many more
 
schools and hones listening to the nroRrams Independently. The usual
 
three-hour training session had been given to teachers from about 30
 
schools in Managua, am 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 Juan, 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-grAde
 
Managua classes where 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
 
whether the results obtained from the formal evaluation in Masays, 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 
remainder were in Haasya (3 urban and 2 rural). Production began about 
two or three weeks late and the first fifth-Rrade 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 were not being broadcast on the radio,
 
but distributed on cassette tapes to the experimental classrooms. This
 
was creating a number of problems. Lessons had to be recorded almost two
 
weeks prior to broadcast in order to have time for the reproduction and
 
distribution 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 tapes was motivated
 
by two factors. One was so 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 classroom 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 obsere some fifth-grade class.
 

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

The project organization was changed slightly after Stanford's
 
departure. Alicia Cordillo and two assistants were producing the weekly
 
tests and the fifth-xrade 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' Ruides. lie 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 is part-tine. Af 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 charge of
 
curriculum development. She also participated in some of the script
 
writing. There were 26 people working for the project at the time of
 
Calda'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 nuuer of 
problems since the departure of the Stanford staff. The list of major
 
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 Calda's
 
visit. The project curriculum expert was too busy with
 
administrative matters to contribute in this area.
 

3. 	There is a general lack of direction within the project, a
 
general lack of coordination among the project activities.
 

4. 	There is a feeling that the interests of the project were
 
not being represented in CENEC or within the Ministrv of
 
Education and that the project woiuld soon be swallowed up.
 

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

The Stanford staff felt that it woild be Interesting and useful 
to get suggentions from the Nicaraguan project staff members As to WhAt 

might have been done in Nicaragua that would have contributed to a smoother 
transition of the project to Nicaraguan control. tinny sugrentlons were 
received. Among these were the following: 

1. 	The project should have built its own studio at the Inception
 
of operations instead of relying on rented facilities, 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 eclusivelv
 
on the teachers' guides.
 

3. 	More should have been (lone to actively involve the teachers
 
in the radio mathematics programs.
 

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, inside
 
and outside of the Minlotry 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 encouraged expansion of the programs
 
while still in the development stage.
 

8. 	The Stanford staff members should have begun shifting
 
responsibility to the Nicaraguans somewhat earlier and more
 
gradua]ly 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 inmedi:itely on a publicity campaign 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 materials have regularly been received At IMSSS since 
the March 1979 follow-up visit to the project office (described above). 
The following fifth-grade materials have been received from Nicaragua: 

1. 	Tapes of Lessons 6 through 32.
 

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

4. 	Daily observation sheets for Lessons I 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 production 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 series of replication and dissemination activities. These activities
 
fall into 5 separate components. The components are described below.
 

A. Replication in Thailand
 

The project will assist the Thai Ministry of Education in adapting
 
the second-grade Radio Mathematics lessons for use in Thailand as part of
 
their World Bank Radio Education project. The Thai school year starts in
 
June. The field trial will occupy the very end of the first project 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 HOE, which will be preparing lesson tapes.
 
The project will assist the HOE in evaluating the field trial. To this
 
end, the pretest and poattest will be field tested near the end of the
 
1979-1980 school year (January 1980) using 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 MathemaL icS Project
 

The Project staff will conduct two types of dissemination
 
activities in LDCs. First, we will make short country visits during
 
which a staff member will make a brief presentation (using the film or
 
slide tape show as anpropriate) and will be available for consultations
 
with interested people. Each such visit is anticipated to last one
 
or two days. The second type of activity will consist of a return visit
 
for consultation in depth with countries that show a more sustained
 
interest in using the results of the Radio Mathepmntcs Project in a
 
local effort.
 

C. Preparation of Sample Lesson Tapes in Various languaRen 

The project will produce sample lessons in four different 
languages. The product will be multiple copies of tApen of two lessons 
In Spanish, English, French, and Arabic. The lessons will he selected 
from second and fourth grade. The second-grade lessons illustrate 
typical classroom use of the ornieot lessons. The fourth-grade lessons 
are designed for use both in and outnide of classroons and hence can
 
serve as nodels for project leanons in a nonformnl educational nettinp.
 

D. Translation of Radio Scripts into EnRlish
 

The project will. translate all lesson ncripts into 1n~llnh to 
make them more readily available for use in nnn-l.attn American countries. 
The lessons for Grade 2 will be trannnlated an part of the replication in 
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Thailand. (Part of thin work i already underway.) Lessons for the other
 
three Rrades will be translated and lessons for all four trades will
 
be printed for distribution.
 

E. Book on How to Write Radio Lessons 

The Project will publish a field guide to the Important aspect" 
of the operation of the protect, focusinp particularly on haw radio 
lessons were written and produced by the prolect. 

Altihough not part of the fornal avreenent hetween I.1;SS and4 !"SAifl, 
the project staff will continue analysis and reporting of the data 
collected in NicaraRua revardinR student performiance and deterninants of 
dropout and repetition. 
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7. DISSEMINATION AND UTILIZATION OF RESEARCH RESULTS
 

A. Project Information Recipients
 

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 following 67 countries have been sent projert
 
publications or materials since January 1977.
 

EUROPE 
Belgiun 

Denmark 


England 

France 

Germany 

Greece 

Holland 

Italy 

Scotland 

Spain 

Sweden 

Switzerland 


NORTH AMERICA 


Canada 

Mexico 


AFRICA 
Botswana 

Egypt 


Ethiopia 

Ghana 

Ivory Coast 

Kenya 

Hozambique 

Nigeria 

Saudi Arabia 

Sierra Leone 

South Africa 

Sudan 

Tanzania 

West Africa 

Zambia 


PAR EAST ASIA 

AND OCEANIA
 
Australia 

Hong Konp 

Indonesia 

Japan 

Korea 


Malaysia 

Nepal 

New Guinea 

Philippines 

1ano a 

Sinpapore
 

Taiwan
 
Tha I I and 

SOUT11 ANT) CENTRAL AMERICA 
Bolivia
 
Brazil
 

Chili
 
Colombia
 
Cobca Rica
 
Ecuador
 
El Salvador
 
Guatemala
 
Haiti
 
Honduras
 
Jamaica 
NitcaraRua
 
Parapuay
 
Peru
 
Venezuela
 
West Indies
 

MTDnL AND NFAR PAST 

Bangledesh
 
India
 
Iran
 
Iraq
 
Israel
 

Jordan
 
Pakistan
 
Syria
 
Turkey
 

In addition to the rqueosts from abroad, there have been manv 
Inquiries from within the United Staton -- univeruitoen, nubile sehool 
syatems. and radio and tPleilston stat Ions. Prolect publications an$ 
materials have been sent to libraries and Indivildinln in all SO taton, 
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B. 	Project Papers and Publications
 

A full list of the papers and publications prepared under the
 
auspices of the Radio Mathematics Project are listed in Appendix C.
 

C. 	Script Translation
 

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

Grade 	 Lessons
 

1 37, 62, 96, 116
 
2 1 - 10, 30, 60, 90, 116
 

3 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 is 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
 
sumiuar" 	volume:
 

1. dministrative History of the Radio Mathematics Project.
 

2. 	Formal Evaluation of the Radio Mathematics Project: Grades I
 
through 4.
 

3. The 	Radio Mnthematics Project Curriculum.
 

4. The 	Radio Mathematics Project's Formative Evaluation Syst r.
 

5. 	Survey of the Out-of-school Listening Audience of the Radio
 
Mathematics Project.
 

6. 	Teacher Promotion Practices In Nicaraguan First through
 

Fourth Grades.
 

7. 	Student Dropout and Repetition Patterns.
 

8. 	Nonobtrusive Measures of Project Effectiveness.
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H. 	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 about the Radio Mathematics
 
Project. The conference was attended by approximately i000 People,
 
primarily Portuguese- and Spanish-sveakinn with about 20 to 30 Americans,
 
Canadians and Europeans. 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 calculators and computers in mathematics
 
education.
 

3. 	Nontraditional methods of teaching in mathematics education.
 

4. 	flew tendencies in mathematics teachins and evaluation.
 

Galda's presentation on the Radio Mathematics Project was given 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 people 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 USAID and the Jamaican Broadcastinp
 
Corporation, in cooperation with the Academv for rducational Development.
 
At the request of the Academy, Klaus Galda particinated in the conference.
 
The conferonce was divided into two parts, corresnondinp to its two Roaln.
 
The first part of the conference was held in Kingston and consisted of a
 
number of presentations and workshops concerninp the role of communications
 
developing countries. At this part of the conference, CaldA presented the
 
Radio Mathematics Project slide-tape show, and a nhort talk stresulnp the
 
Implications of the project for educatnnAl qysters nnd some of the aspects
 
of project work which are applicable outside the radio mathematics
 
framework. An extensive discussion period involvin many of the
 
conference participants followed Galdn'n presentation.
 

45
 



The second part of the conference ,was held in ?fandevIlle, a small 
town in central Jamaica. The Mandeville area is the site of an extensive 

USAID project in rural development, the Pindars River -- Two MeetinRs 

Integrated Rural Development Project. A new addition to this Proiect is 

a local radio station. It will be primarilv responsible for agrictltural 

(among other subjects) education necessary to Improve the standard of 

living in the area. Calda conducted a workshop using a workinp paper 

specially written for this part of the conference, Instructional 

Objectives in Agriculture." Using the experience Pnined In the Radio 

Mathematics Project. a partial outline for a curricuilum in apricultural 

education programs was developed. Followinp the conference, r(alda and 

other consultants, together 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 PERSONNEL AND WOKEN
 

During the period covered by this report, the project employed
 
three full time and several part time professionals. Of the full time
 
profeaionals, one is a woman and one has a Spanish surname. IMSSS has,
 
during its entire history, maintained a congenial atmosphere for both
 
men and womcn of all types of backgrounds. AlthouRh the project has no
 
plans for increasing the size of its staff, any replacements will he made
 
within the polic? guidelines for Stanford University that call for active
 
recruiting of women and minority personnel.
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APPOIDIX A: 1977-78 FOURTH-GRADE POSTTEST 

Performance of Exnerimental and Control Students
 
on Fourth-grade Poattest
 

Percentage correct 

Exercise Item Description of exercise 

form Experimental Control 

1 1 50.4 60.6 1lrite one of these symbols 
(<, >) between the numbers. 

1 11 44.7 46.4 Wrlte 350 in roman numerals. 

1 11 51.8 41 1 Write 2.036 in words. 

I IV 77.7 81.7 lrtte 6.000 in words. 

2 1 21.2 11.3 Circle the largest fraction. 
1/4 1/2 1/ 

2 II 81.6 84.1 Circle the largest fraction 

2/5 4/5 

2 1I1 5.4 19.2 Write 40/100 as a percentage. 

2 IV 17.0 36.6 Urite four percent using 
numbers nnd the percent sign. 

3 1 69.9 40.9 11rite the number that coms 
before 400. 

3 I 64.0 59.4 5.38 
+92.? 

3 11I 64.3 49.3 4.12 
+5 

3 IV 68.8 43.7 7/5 + 1/5 = 

4 1 27.4 62.0 2/3 x 5/7 -

4 It 25.4 10.1 6n.7 

4 ITT 49.1 20.P 1.7 

51
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Percentape correct
 
Exercise Item 

form 

4 IV 

5 I 

5 II 

5 II 

5 IV 

6 1 

6 I1 

6 II 

6 IV 

7 1 

7 1 

7 III 

7 IV 

1 

8 II 

TIT 

Experimental 


.9 


6.2 


9.7 


16.1 


33.0 


29.2 


6.1 


17.9 


88.4 


26.6 


86.0 

79.5 


74.1 


23.0 


61.4 


18.8 


..... 

Control
 

0 


29.6 


14.5 


11.0 


46.5 


36.6 


15.9 


15.1 


05.9 


19.7 


62.6 


87.7 


62.0 


9.9 


53.6 


19.2 


52
 

escrition of exercise
 

6.5
 
-3.08
 

Write 1/10 in decimal form.
 

Write seven tenths in decimal
 
form.
 

Write this ordinal in words:
 
27th.
 

Write the number that is the
 
same as this roman numeral.
 
Ml,IX -

Write the number 0.4 in vords. 

Write 201 as a fraction. 

Circle the smallest fraction. 
2/3 4/10 

Circle the largest number.
 
2.75 6.13 A.47 

How many centimeters are there 
in 4 metors? 

35
 
+78
 

27 + 62
 

3.26
 
+4.1
 

3005
 
-1268
 

5.75

-7.14 

700
 

-504
 



Percentage correct
 
Execlse Item 

form 

8 IV 

9 1 

9 II 

9 III 

9 IV 

10 I 

10 II 

10 111 

10 TV 

11 1 

11 

11 III 

11 IV 

12 1 

12 it 

12 I1 

Experimental 


49.1 


32.7 


41.2 


9.8 


2.7 


2.7 


21.1 


5.4 


61.6 


70.8 


54.4 

73.2 


20.5 


9.7 


15.8 


43.8 


Control
 

42.3 


18.3 


20.3 


15.1 


0 


2.9 


26.1 


24.7 


62.0 


73.2 


36.2 


65.8 


18.3 


7.0 


13.0 


37.0 


'3
 

Description of exercise
 

613
 
-07
 

Write the ordinal l1th in
 

vords.
 

Write 1.9 in words.
 

Write tvo and five tenths
 

in decimal form.
 

Write two and seven hundreths
 
in decimal form.
 

Circle the largest number.
 
4.05 4.01 4.1
 

Write five and one half in
 
numbers.
 

Write a factor of 27.
 

Circle the largest number.
 
11 2/10 2
 

340
 
x 3 

7.6
 
+5.9
 

695
 
+ 0 

51 t 23 

60.05
 
-59.29
 

4023
 
-2375
 

425
 
-579
 



Percentape correct
 
Exercise Item 

form 

12 IV 

13 I 

13 II 

13 111 

13 IV 

14 I 

14 I1 

14 I1 

14 IV 

15 1 

15 1I 

15 i1 

15 IV 

16 I 

16 It 

16 ITT 

,Description 

Experimental 


25.9 


11.5 


75.4 


24.1 


0 


72.6 


0 

75.0 


27.7 


82.3 


85.1 


55.4 


91.1 


71.7 


64.0 


4.5 


Control
 

14.1 


21.1 


66.7 


15.1 


16.9 


76.1 


0 

76.7 


31.0 


77.5 


79.7 


34.3 


84.5 


62.0 


6R.1 


2.7 


54
 

of ey.erclae
 

402
 
-236
 

Write a diviser of 2340.
 

Write the number that comes
 
after 349.
 

Write 4.32 in words.
 

Write 26/100 in decimal form.
 

Write two thousand nine
 
hundred ninety-nine in
 
nunbers.
 

Write 216 in words.
 

Circle the larpest number.
 
3.21 2.67 1.q1
 

Write three and two thirds
 
in numbers.
 

64
 
+71
 

26
 
+3
 

53.7
 
- 2.4 

6
 
+40
 

2.5
 
+4.3
 

82
 
-59 

1/3 + 1/6 * 



Percentage correct
 
Exercise Item 

form 

16 IV 

17 1 

17 II 

17 I1 

17 IV 

18 1 

18 11 

18 III 

18 IV 

19 I 

19 II 

19 II 

19 IV 

20 I 

20 II 

20 III 

20 IV 

Experimental 


29.5 


85.0 


1.8 


49.1 


75.0 


79.7 


21.9 


55.4 


12.5 


30.1 


43.0 


30.4 


2.7 


15.9 


36.8 


12.5 


10.7 


Control
 

29.6 


85.9 


1.5 


61.6 


76.1 


80.3 


31.9 


34.3 


11.3 


40.9 


56.5 


41.1 


0.5 


15.5 


39.1 


17.0 


12.7 


55
 

Description of exercise
 

4.3
 
-2.8
 

84 + 6 

4 

-2.8
 

5/10 - 2/10 

539
 
126
 

+217
 

376
 
- 56
 

431
 
x100
 

2.3
 
x 5 

639
 
x 70
 

35
 

x47 

95 t 5 

560 ,'7 

0.64
 
x 0.2 

293 t 14 

375 t 4 

37F t 17 

6.4 . 2 



Percentage correct
 
Exercise Item 

form 

21 I 

21 1I 

21 111 

21 IV 

22 I 

22 I1 

22 III 

22 IV 

23 I 

23 I 

23 III 

23 IV 

24 I 

24 II 

24 111 

24 IV 

25 1 

25 II 

Experimental 


68.1 


7.9 


25.0 


30.4 


73.5 


34.2 


19.6 


0 


.9 


24.6 


57.1 


40.2 


6.2 


22.8 


8.0 

46.4 


20.4 


0 


Control
 

59.2 


8.7 


8.2 


19.7 


62.0 


40.6 


31.5 


2.8 


4.2 


13.0 


52.1 


54.9 


8.5 


13.0 


12.3 


35.2 


33.8 


0 


56
 

Description of exercise
 

18 t 4 

7.4 + 2 

60.2
 
-57.4
 

64.2
 
- 8.8 

5.3
 
-2. 1
 

503
 
x 28
 

2n
 
x50 

3/5 - 2/6

4.2
 

xO.5 

6 x 2/5 

49 t 4 

488 , 6 

272 . 42 

643 . 32 

1165 . 23 

804 . 4
 

32
 
x50
 

1/2 + 1/3.
 



Percentage correct
 
Exercise Item 

form 

25 III 

25 IV 

26 I 

26 II 

26 II 

26 IV 

27 I 

27 II 

27 III 

27 IV 

28 I 

28 II 

28 I1 

28 IV 

29 1 

29 11 


Experitental 


45.5 


92.9 


59.3 


26.3 


35.7 


57.1 


47.8 


27.2 


25.0 


29.5 


0 


48.3 


0 


3.6 


48.7 


40.4 


Control
 

50.7 


90.1 


50.7 


50.7 


35.6 


49.3 


52.1 


20.3 


20.6 


18.3 


0 


43.5 


0 


2.8 


47.9 


46.4 


57
 

Tlescrtptinn of exercise
 

4375
 
x 4 

98
 
21 
+In
 

8.43
 
-2.2
 

74
 

43
 
x12
 

507
 
x 2
 

899 t 8
 

2.4
 

xO.3 

2/3 x 4 

71 t 7
 

2.75 t 4
 

357 * 2
 

2.48 t 4
 

6987 t 34
 

Carins ha.rC$570 in his
 
navinrn Arcount. Fridav he
 
deposited C$93. Ilow mooch
 
dnen te have nnw?
 

Felip. Mken C$546 a week.
 
If@ spends C$127 on food.
 

Ifow itich do'w he' have left 

for other thrnn? 



Exercise Item 
form 

29 111 

29 IV 

30 1 

30 It 

30 ITT 

30 IV 

31 1 

31 IT 

31 I1 

31 IV 

PercentaRe 

. 

Experimental 

67.9 

55.0 

2.7 

69.3 

47.3 

2.7 


30.1 


71.1 


25.0 

5.4 

correct
 

Control 

76.7 

63.4 

0 

79.7 

58.9 


5.6 


22.5 


63.8 


19.2 

11.3 

I)encription of exerciseb 

Julio hnd 72 litArijt In h'it 
AMhIu. Yesterday he pasted 
29 more srtins IAthuM.tin h1,1 
)lio many Htanp does he ha'v. 
nov In him atiim? 

Mrs. Lilim vent shottpoloi. 
11hen mhe n. ,.-d fior tit,. hill 
they told her it w.i rS?6S. 
Since mhe ti.ked ftor a 
discount tthe only vaid ('$S43.
!low much d|i (otint d itt they 

itive her? 

2/3 + 112 

S + 11 + I + 210 

9497
 

675 
+ Rl 

Solve 14936 t 37 

7912 * 1 

Circle the larreat number. 
7141 11Q4 q9 

Write next to the nane of 
each cotintrv the na-e of 
its rurrenrv. 
Ifotnti r A 
rodt4 Rittn 

NIcarapua 
(tJat itet a 

l rinvador 

.jnae ht,pht I arrobin and 17 
pninmla of rire at the market. 
.Lt te it pht ? arroa 

anti P1 vounsn ,.f hentlns, It
 
r
ltwich doe eeryhfi n he 1i1
 

earryix veotth?
 



Percentage correct
 

Exercise Item 
form 

32 1 

32 II 

32 II 

32 IV 

33 1 

33 11 

33 111 

33 IV 

34 1 

34 IT 

34 111 

34 IV 

35 I 

Experimental 


0 


8.8 


9.8 


.9 


43.4 


9.7 


58.9 


.9 

0 


4.4 


2.7 

13.5 


27.4 


Control
 

0 


7.3 


16.4 


1.4 


50.7 


2.9 


54.8 


4.2 

4.2 


4.4 


5.5 

21.1 


26.8 
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Description of exercise
 

Circle all the fractions less 
than I. 
1/2 9/7 4/3 5/9 10/12 

Circle the fraction that is 
equal to 2 1/4. 
3/4 3/6 Q/4 7/4 6/4 

Circle the fraction equal
 

to 2/4.
 
3/4 2/3 1/2
 

Circle all the fractions that
 
are equal to 4.
 
4/4 R/2 1/4 12/3 20/5 

1761
 
6583
 
9894 

+2662
 

5863 t 25
 

Circle the largest number.
 
4 3/4 7 1/2 7 

Write 94.1 + 5 vertically 
and solve it.
 

3/5 - 2/10

1491 t 43 

31841 53 

From one piece of cloth 375
 
yards Ion., a store clerk
 
cut Pieces measorinp 4 yArds 
each. Ifow mnny pieces did
 
she cut? 

A schonl principal hap 62 

pieces of chalk for five
 

classrooms. tny nany pieces
 
of chalk Is he FoInR to ONe
 
tn each clams? 



Percentape correct 

Exercise Item 

form Experimental Control 

35 II 74.6 87.0 


35 III 31.3 34.3 

35 IV 35.1 28.2 


36 I 8.0 7.0 

36 II 8.8 5.8 

36 111 1.8 4.1 


36 IV 5.4 8.5 

escription of exercise
 

Marcos boupht a nair of socks
 

for C$10. a pair of shoes
 

for C$62. and a shirt for
 

C$55. Pow much did he pay
 

all together?
 

Rosita gave 51 dolls to her 
four children. Pow many 

dolls did she Pive to each 

one? 

1 had one tortilla. I divided
 

it into five eauel pieces.
 

I ate two of those pieces.
 

Write the fraction that 
represents the amount T ate.
 

In order to frame some nictures
 

I houht a piece of wood 7
 

yards and 2 feet long. Since
 

that wasn't enouph I houRht 
another piece 2 yards And ?
 
feet lonR. 11ow much did I 
buy all toRether? 

Mirs. Rosaura had 7 nuintales 
and 2 arrobns of rice. She
 
sold 4 ouintales and 20
 

pounds. how much rice does
 
she still have?
 

Tn order to decorate some
 
dresses I houpht 19 yard.
 
of ribbon. I only used 1M
 
yards and 2 feet. how much
 
did I have left over?
 

Answer these ontestionn untni 
the information in the Rraph. 

What Central American country 

produsced the most coffee in 
19737
 

What countrv produced the 
leant?
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Type of exercise No. of 
Segments 

Present Format Change required 

ADDITION AND SUBTRACTION 

1. Printed exercise. R:49 
T:64 

2W1. -+ 
- " 

" "I 
' 

Children will copy exercises from 
blackboard. 

2. Horizontal addition 
with tally marks. 

R:3 
T:l -

5 66 
-

Children will use sticks or 
seeds for counting. 

3. Oral exercise, written 
answer, 

R:23 
t: 0 

2Y 

"Escriban la respuesta de 
9 meos 4.8 

Children will write answer in 
notebooks instead of on worksheet. 

COUNTING 0 

4. Circle 10 balls of 10%W, 
orally add 10+. 

R:l 
TO 

0 
0o00

0 0 0 Children will group objects int5 
10 plus N. 

uEncierren 10 de esas bolitas.-

5. Count objects, write 
answer. 

R:3 
172 

0 0 0 0 
00000 

00 Children will count objects. 



6. Count by 5's, write R:A 	 Pictures will be drawn on
 
answer. 	 T:0 
 blackboard by teacher. Children
 

T 
 will write answer in notebook. 

uEn cada caja hay 5 l1pices. 
Contems de 5 en 5. 

7. Count by 10's, write R:O 	 (Same as above.)
answer. 	 T: (Similar to above.)

T 
8. Count by 10's and l's. ROlO 	 (Same as above.)

wianswer ory. T:00 00008
 
answer oraly giv C? 0 0 00
 

"En cada bolsa hay 10 bolltas, 
y 3 afuera. Piensen cuintas 

if bolitas hay por todo." 

9. Count by 10's and l's, with R:3 Illustration will be drawn on
horizontal addition. TOl 	 blackboard by teacher. During

0 0 Troadcast children will copy
o00 0 0 exercises. 
000 

2D+ 1 0004906 
10. Circle groups of 10, R:2 	 The 2 radio segements will becount, 	write answer. T:7 0 changed to postbroadcast activities. 

0 0 0 0 The children will use objects instead
0 0OOO00 0 	 of pictures.

MEncierren 10 bolitas... Encie
rren otras 10... Contemos de 
10 en 10.' 



OER OF NMERS
 

11. 	Circle greatest (lust) 

nuber. 


12. 	Write successor. 

12. W:-ie successor, then 
circle greatest (least) 
nuber. 

V, 


14. 	Write predecessor. 


15. Write successor and 

predeccessor, then 

circle greatest (least) 
number.
 

FRATIOKS
 

16. Circle the named 

fraction. 


R:14 

T: 0 


TV 

R:l 

T: 

1:4 

T:O 


T 

R:O 

T:2

7 

R:2 

T:O 


I 

R:4 

T:O7 


a 


3S 45 


'Encierren al nfmro mayor."
 

25 
36 


59 


"Escrlban el n~mero que va
 
despuls de ese... Encierren
 
el ndmero mayor.'
 

35 


34 


1 1 

3 

"Encierren donde dice un 
uedio." 

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
 
frem blackboard.
 

Fractions will be written on 
blackboard for children to read. 
"Mlren el primer nroero. Lhanlo. 
Miren el otro n~mero. Lfanlo. Ahora 
miren donde dice un medlo. Dfganme, 
Lqui es el namero de abajo.n 



17. 	Circle the fraction that 

corresponds to the shaded 
figure. 


18. 	 Write fraction, given 
shaded figure. 

19. 	 Copy fraction. 

20. 	 Write fraction fra 
dictation. 

21. 	Circle the approptiate 

figure, given oral 

LIKM MEASUREIEXT 

22. 	 Measure figure, write 
length. 

R:3 

T:O 
I 


R:A 

T:A 

7 


R: 

T:2 


T 

R:2 

T:O 


R:2 

T:0 

2 

R:3 

T:4

7. 

(b 
11 	 1 


"Encerren el n~mero que 
dice cual parte estl pintada." 

"Escriban cuinto estl pintado.0 

I 

3 


"Copien ese ndzero.U 

"Escriban el ndmero dos 
tercios." 


@I(I1-
"Encierren el cfrculo que 

estS divido en medios." 


Teacher will draw illustration 
on blackboard. Children will z 
answer orally. InLesson 143 
children will copy correct fraction.
 

Illustration 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 instead of on 
worksheet.
 

Illustration will be drawn on
 
blackboard. Children will answer 
orally."prmero" or "segundo." 

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



TDIE 

23. Tell tim, oral. R:3 
T:O 
7 

Illustratlonswll 
blackboard. 

be drawn on 

24. Circle clock, given 
orally. 

tim R:O 
T:O 

Illustration will be drawn on 
blackboard. Children will answer 
orally "primerom or "segundo". 

"Encierren el 
las nueve." 

reloj que marca 

25. Write tim, given picture 
of clock. 

R:O 
T:O 

T Las 

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

R26. Drw sort hand on clock. R:2 
T:D 
2 0D 

D0ibujen la aguja corta 
sefialando las cuatro." 

Eliminate segments. 

27. Write value of a set 
of coins. 

R:4 
T:2 
T 

"lCull es el valor de esas 
monedas Juntas?... Escriban 
el diez"" 

Illustration will be drawn on 
blackboard. (in simplified form). 
Children will write answers in their 
notebooks. 

28. Write value of a 
of bills. 

set R:2 
T:O 

7 

4'IC) 

"Escrlban el valor de 
dos billetes Juntos.' 

esos 

(Same as above.) 



29. circle set of coins* 
most or least. 

R:3 
T:OQ 

Illustration will be drawn on 
blackboard (in simplified form). 
Children will answer orally "primerou 
or osegundo. 

"Enclerren el grupo de mone
das que vale m s. 

30. Circle set of bills* 
most or least. 

R:3 
T:O 

H.~ i,
l J1I 

Il.~m,
IJ 

(Same as above) 

uEncierren el grupo de bille

tes que vale m&s. 

ORDINALS 

31. Circle Nth object. R:4 
T:O I I 

Change radio segments to post
broadcast activities. Use children
standing in line Instead of pictures. 

"Encierren el segundo 

hombre." 

IEST 

32. Test R:A (mixed mode) Eliminate. 
T:O 
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