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1. RADIO MATHEMATICS IN NiCARAGUA 

DURIN(; the past quarter of a century, governrnental and private 
agencies have made great efforts to,improve tile educational systems 
of the developing countries. Most of tlese comntvies ack many of tie 
components of a good educational system-sufficient school build­
ings, adequately trained teachers, textbooks aid other educational 
materials, anmd well-designed school curriculums. "1lese deficils are 
nost evident at (lie j)rimary-school level, whe-re potential enrollmnents 
are large aaijd teachers arc expected to teach all subjects. 

Edtucationml technliology is often )rol)osedi as a solution to some or 
all of these pro !lems. In tile past few years, many projects employing 
differenlt media anld combinations of media have lielped to demon­
strate the potential benefits of these approaches. DUtring the 1960s 
and ea-ly 197 0s, television wa.s widely heralded as tile aIpprolpriate 
mediun for educational programs, despite a cost that many develop­
ing coUttries cannot afford. Recent evidence shows that radio can 
teailhl many subjects at least as effectively as television aiid at a mtuch 
lower cost. 

The Radio Matlematics Project, recogilizilIg tie difficulties ex­
perienced ill many countries withI teaching primary-scliool mathllemat­
ics effectively, has rscarchied the possibilities of improving tile quality 
of instruction in. tie classroom tirough radio lessons. The project 
began in 1973, when the U ited States Agency for International 
Development (All)) became ilterested in experimer. "ng with radio 
programs for teaching prituary-school subjects. Stanford University's 
Institute For Mathematical Studies in the Social Sciences (imsss) was 

I
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asked to develop a prototype of such an instructional system. Al­
though the system was to be developed in a single country-
Nicaragua was chosen as the experimental site-the objective was to 
create a .program that could be applied with minor modifications 
almost anywhere in the world. In the )rocess, the project explored the
conditions that contribute to the effective use of radio as an instruc­
tional medium. 

The Radio Mathematics Project began operations in Nicaragua in 
1974. During 1974 and 1975, the first-grade radio programs were 
developed; after that, lessons for one grade were developed each year
until tile end of 1978, when the lessons for tlme fourth gra(le were 
finished. In 1979, Nicamiigim n staff memiers were producing the 
fitll-grale lessons tintil civil war disruipted tIeir work. Aldhough tile
future of' tie project in Nicaragia is in doubt, other couin tries are 
beginning to apply tile results of the work. 

The Design of lRadio Mathematics Lessons 
Curriculum. Fron the outset it vas thatunderstood the Radio 

Mat hema tics Project would use the curriculi n of tile host country.
Thus, project lessons are based on tile official matllematics cur­
riculumn of the Nicaraguan Ministry of Public Education. This cur­
riculum had recently been revised extensively to brin:g it into agree-
Ilent with worldwide trends ill mat1ematics education. 

Although the lessois generally follow the official cuiriculutm, tiey
do not strictly -Iilerc to it. Certain topics are given less emphasis tian 
in tle official ctrricilimi, for example, geometry, which is difficult to
teach with the very lillited amount of visual material otlr lessons use,
and multiplication, which we consider too difficuilt for first-grade
children. In ad(litioni, because dhe plrogtali i directed primarily to 
rural stuIdets, some of the "modern matlienatics" topics are given
less attenliol ii our l)ograils thanl they are in tihe official curriculum. 
We substit ited f[Or tmese a large amounmt of work with concrete mate­
rials, a greater epllhasis on basic aritliietic skills, and iiatllenwlics 
problems tihat Nicarigua us miglt be exi)ccted to ecounter ill tlheir 
daily lives. 

The Cxtieiie caie with which tle cuIiriculuyi material fbir cachi 
grade was prepared by the project conitributed substalitially to tile 
pedagogical success of the lessons. For each grade, cui ricut111 prep­aration begani about six months before radio production. As a fiirst 
step, the mathematical content of' the curriculuIi mu for tile year was 
divided into many different topics, called strands. Sonme examples of' 
strands are oral addition (of integers), vertical addition, integer corn­
parison, and measurement of' lengths. Next, objecti, es were estab­lished for each strand. Students are expected to attain these objectives 
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by the end of the school year. For example, ini the second-grade 
curriculum, iln objective for the vertical-addition strand might be to 
add two two-digit numbers wit) carrying as part of' tle process. Each 
objective isbroken into many subobjectivcs that are aippropriate for 
instrulction. One suibobjcctive for the objective ineritioned could be, 
fbr example, that aiter tie lOth lesson a su1dent should be able to add 
in vertical format two integers whose sum is less than 10. A 
Iomogeneous group of exercises, called exercise classes, is associated 
with each sulbobjective. 

ilie excrcise classes for a given grade level were put into ail 
appropriate sequrenice by tile curricriltiiii specialist. Somle ofile order­
ing was estal;lislied a piriori, :s certaini .,xeicise classes are clearly 
prerequisite to others. For example, mastering single-columl 
,el-tical-adlditioo exercises is clearly a Vere qjluisite to dhoing two­
coltilrii exercises. Other decisions ill tile ordering process were based 
oil experience, s,o1ie of it obtailecl over tlie yea rs a Stallford, wlere 
several matlerikat is courses have beenl developed for corn pu ter­
assistC'l ilns irlctioll. 

In muaking dlecisio ls albot order, tile interactions of tile differerit 
strands lust be coiisideled. lor example, it is desirable that oral­
addition exercises lprecCde similar veItical-additioni exercises and that 
Iboth of tlhese )leceCle simrilar exercises in vertical stil)tiactioij. 

All of these co)isideration-s were involved ill prep~aring tle master 
cirricilui pln for each grade. iThe master pllan f[r a grade was 
comlpleted before tile beginninig of tile sclol year in which that 
grade's ilistircticiial )r)grarI was leing developed. It was used to 
prepare tile lesson outlines durig the year anll to sipecify tihe exercise 
classes to be tatrght in each lesson. Ill mlost cases, we stayed with tie 
master plal, unless tlie feedback system (described later in) this ipaper) 
indicated! thiat revisio s were neededi. A (letailel disctission of tlie 
currrictiluinm and related top)ics is fNund iti the boo0k The Radio Alathe­
matic.i 'roject: Nicaragua 1974-1975 by Sear le, Friend, and Sut .pes 
(1976). 

Lesson design. ''he radio natlhematics lessons consist of* two 
I)arts-a radi( (or bioadcast) p~art and a postlbroadcast part. The radio 
paVt of' each lesson (lienceforth referred to as tlie lesson) averages
abouit 25 minutes ill lengti, alIliougli some first-grade lessons last only 
20 mintites. Lesson lenigth tends to increase with grade level. Lessons 
are divided into segments, some of wlhich teacl matlematics, others 
of' which provide entertainment. T'iie segmeiits generally flow into 
each other with tlle iellp of' transition music. Students are not dis­
tracted by tde segilenitation of tile lessoils. 

Several pedagogical riinciples guide tie presentation of' ruatile­
matical concepts. Tlese include tile f'ollowing. 
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I. 	 Instruction is more elective when children respond actively. (In fact, 
our experience indicated that when the children are actively doing
exercises or solving problems, they often maintain a higler level of' 
interest tian doriig many of ie entertainment segments. Contrary to 
many people's expeclations, children, when given miathematical in­
struction in a form ili which they participate, seem to find mathematics 
intrinsically interesting.) 

2. 	 Children's dliinking progresses from the concrete to the abstract. (The 
project lessons use pllysical olbjects, especially in the lower grades.
TIhese arc usually tlhings available to a ll cliildren, such as stones, sticks, 
bottle caps, a1d seeds.) 

3. 	 Practice is nii(e e flective wlhen dist ibuted over iniliy sessions. (Rather 
than teacl i iic for a period ola few weeks and tIici ignore it for the 
rest o! (lie year, instruction begins witlh a few intensive lessons (hat 
introdluce ainew topic, emlhasizing tle concepts and elementary skills. 
The lessons gradl mlI y develolp tie necessary skills duriig the rest of the 
year with la ge ntumbers of segiments involving more practice and 
relinemen of tie skills. In fact the most imiortant skills are tauight 
over periods of several years.) 

4. Reinlforcement by being iiifoimed of the results increases the rate of 
lea rii ng. (iin most exercises, the radio teacher asks the childiei to give
oral or writ(en reslponses, and immediately tlereal tel giver, diem tile 
correct ainswer.) 

In writing niathematics lessons for radio, the precise wording of 
instructions is extremely important. The project lessons provide the 
children with almost no visual aids, and therefore must rely almost 
entirely on aural stimuli. One of the most difficult parts of producing
lessons is writing them inlanguage timt is completely precise, easy for 
the children to understand, and interesting. The project ex­
perimented with differeit formats for instructionial dialogues and 
slowly formtulated a large number ofiprinciples for scripttwriters to 
follow in writinig lessons. Some of tie more important aid most 
widely applicable of these are the Following. 

1. Keep lie number of words ii any inlstiruction to the miiiiiini lieces­
sary 10r ComIrelension. (Ilist ii ictions tIhat are too wordy,wlich night
be advocatecI as beiig in a more natural style, generally turn out to bore 
or 	distract cllildren from the inlportant point. Si ,all clildren have a 
notoriously short attention splii There is a da nger i in isaipl)iiig this 
)ri'lciplleC-inst ructions should not sotlid stilted.) 

2. 	 Arrange the pa!'s of the iistructions iin exactly the oider ill which the 
children should cai ry them out. (The children are expected to carry 
out inst rc'ions step by step immediately after they are given; col­
sequently, one should not confuse the order. Occasionally this may lead 
to a slightly untusual word order for sentences, and not always the 
natural order. Once again, there is a danger of* misaplfdication in that 
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the sertences may souitd too tin fainliliar. Ilithat case, it is often prefer­
able to use a iii)ber of very short sentences.) 

3. Use otily words amd graiiiatical constructions tiat the children can 
easily ll(lders1a jid. (lis seems obvious, b11t scrii)wrilers perpetualy
violatc it. Once again, a series of* sihple sentences is usually l)relFerable 
Ioa Cotl p)timd or COii)lex sen teice.) 

In the classroom. Radio mathematics lessons elicit a high level of 
stident involvement. Long explanations usually bore students and 
are frequcntly not understood. Consequently, the radio lessons at­
tempt to have children learn by doing, presenting material iii short, 
easy steps. Student involvement or response generally takes one of 
tree forms. The first is a plhysical response. Ali example is using the 

fingers to comiti1 adll manipulate objects to illistrate matliematical 
principles or exercises. This kind of response is used Frequently in 
first and seconld grade arid only occasionally thereafter, althloigh 
)lysical res)On)ses Call be. ieful later, for examl)le, in learning frac­

tion conce)tS ill i)tnitll gradi 
Second, sttidlemts are asked to respond orally, most frequently in 

simple fast-d-ill exercises and ill introducing a concept. Students 
answer ill uniso andi tleri the correct answer is given iininediately by
tle radio teacher. Oral responses may be either inmiediate or de­
layed, depending on tile dli ficulty and l)urpose of the question. In 
delayed resloiises studenits are first warned not to answer i in­
ine(liately, are tlen asked to "tlhiink" about the answer, and finally,
after a short pause, are asked for their response.


The third form of response is written. In first grade, children write
 
on worksheets i)roviled 1)y tlie project; ill later grades tiley write ill
 
tleir own gral)lh-ipalper notebooks. hlie form iii 
 which tiey are to
 
write exercises and answers 
 is carefully delineated by the radio in­
stitctions. 

Tile nutit ler of icslotses i)Ce lesson is very higlh corared witlh 
tlie ntin ber tlhat any given student miglht make during a lesson ill a 
traditional classroom. For example, it,a sampile of' 10 secotid-grade

radio lessons, tile niumber ofstudent re;ponses ravaged front 7 1 to 157
 
responses per lesson, with ian 
 average of 110. This included all tlree
forms of reslo:..ses--i)ipysical, oral, and written. With all average
lesson length of about 25 tiniutes, the average response rate is more 
than four per minute. 

The methods of prcserting material arid tile expected role of the 
classroom teacher vary from grade to grade. In first grade the chil­
dren are given worksheets oil which all exercises are printed. They 
are expected to fill in the answers uder tlie supervision of the 
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classroom teacher. Tlhus, first-grade lessons rely heavily on tie class­
room teacher. In second grade, worksheets are not used, primarily
for economic reasons. The teachers write exercises on tile chalkboard
before tie lesson begiins, and the clhldrcn copy tie exercises into their 
notebooks. 

In third and fourtll grades, tile childrien receive all of thieir instruc­
tions directly from tle radio. The radio lessons become largely indc­
pendent of tile leacher. This is desiralble VOr several reasons. First,experience inlicates (hat teachers iay be uniable to carry out success­
fllly the funcliojIs assigned to them. Seconl, and more imllportant, tie
lessons are specially designed for tie rimal classroom, which often has 
several gravies tallght b)' a single teaclle. l)uriilg third- and fourth­
grade matlhematics lesson's, teachers call let one group of students 
work with the radio and turn their attentiomn to children at other grade
levels. If tile teaclher is responsible for only grade, tien theone 
program presents anl excellent opl)ortunity for individual tuoring of 
students havxing dilficulty. 1hird, mininizinig teacher involvemient 
makes it 1,ossible for children and even adults to use the lessons 
outside tle classroom. 

Entertainment in the lessons. Each program begins and ends with 
a theme song about matlienmatics tlat also helps identify tile grade
level of tie )rogran. In Nicaragu a, tliese songs, a(1 inucli of tlie 
otler music ili tIle lessons, was specially compi)osed for tile program by
leading Nic;ragun Flk misic compose s. A ter the musical opening, 
project lessonms effectively Inix ilist ructio al segments with entertain­
ment segments.
 

lle project expe erited extensively to fid al[l)iol)-riate enlter­
tair inent for each gi-ade level and for cliildien iilldiifeleit settings in

Nicaragua and 
 fOund songs and hliysical activities, bothi of which 
require active l)prticil ation, to be mlost appealing. Some kinds of 
enitertainmeit, like lpuzzles, riddles, aini ccrtaii songs aiid stries,
have matheimical c(:oltent. I lowever, most enitertaiinent, p rtictl­
larly folk songs and physical exercises, are not related to tdle imntae­
matical content of the program but are intended for relaxatioi and 
enjoyment. 

In general, tlie anount of entertainmeit is slowly reduced from
lirst grade to Iourt grade as the cliild reri 's atielntio span increases. 
Fourti-grade lessons, typically from 27 to 30 mintiles long, usually 
use only two short erntertainment segmients. In most of thiese lessons,
the entertainmeint segm!lents consist of a song (frequently a Nicara­
guan foik song) and a shiort phiysical-exercise session. Nicaraguan
children were tauglt the words to all songs; hence, we taught a bit of 
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Nicaraguan Folklore zs well as some physical education in tile mathe­
matics programs.

Radio production. The tapes for all of the lessons were produced
professionally at a commercial stiudio. Especially in radio, where tihe
teacher is not seen, the voices are almost as important as the material 
taught. Therefore, we uscd professional radio actors who read from 
prepared scripts andimade only minor improvisations. Each grade'slessons use at least two radio "teachers," usually alternating between
male and fer ale voices. This Jelps maintain tihe children's interest. In
the first-grade lessons we used a nmuibcr of special effects (tui nkin g
they would be entertaining), but these did not seem to enhance tile. 
lessons anrd were therefore dropped.

The second-grade lessons inciide four or five chlildien in the
studio. The radio children always answer tire questions that children
in tie classroom are expected to aniswer. IJsirg radio children elimni­
nates silences that occur occasionally, especially at the beginning of 
the year, in classrooms where citildren are slow to respond. The radio

children serve as the kind of catalyst that a few good students provile

in a traditional classroom; tlieir'participation ustally stimulates tihe

other clildren to participate. By tlie foirthI 
 grade, the radiio clildren 
not only answer questions, but they also lielp tile radio lesson simulate 
a regular classroom through tlme limited use of student-teaclher 
dialogues. 

In general, tlre radio lessons are high-quality programs that mai i­
tain the interest of tie majority ofchildren as well as teach mathlemat­
ics effectively. One of our programs, Lesson 171 of the second grade, 
won tile Japan Prize for educational radio in 1977. 

The role of tile teacher. Even when the teachers are not involved ii 
tile radio part of tlie lesson, they are always expected to teach a
sulpplementary lesson, usually irumediately after tile broadcast. The
teacher's supplement to the radio lesson serves two principal funic­
tioris. First, it provides the children with more practice on exercises 
and concepts already covered in Lite broadcast. Second, it teaches 
concepts tiat, for one reason or another, are not covered by tile
broadcasts. These are of' two kinds: concepts that rely heavily o(n
visual materials arid are therefore difficult to teach by radio alone and 
concepts included in tile official curricului but omitted froi tle
radio lessons because of' time constraints. Furthermore, during tile 
postbroadcast period, teachers have ani opp)ortunity to teach materialthat they feel to be important but that is not included in time radio 
lesson. 

Despie tile classroom teacher's ,mnall role during the radio part of' 
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tile lesson, it is clear that teacher reaction to tile program is as impor­
tant as student reaction. A good teacher interested in the program can 
greatly enhance the educational value of' the lessons; an apathetic 
teacher or one who reacts negatively can refuse to use tile lessons or 
can greatly reduce their benefits by indifferent or ineffective use. 

During our ex perimental work in Nicaragua, wleni onliy a limnited 
number of teachers was iilvolved, it would have been possible to 
provide extensive techer trainin g. Tlhl is m ight 'avei elped to ill­
crease the effectiveness of' tie radio lessons. iowever, wlien the 
program was expaiided nationwide, extensive teacher traininig would 
not be a feasible coiiili)Oicit, Partly bccause of tile litited financial 
resot ices available fOr eduricatioi ill Nicaraguia an partl y becai s of* 
tile difficullies of oigFiniziiig a ntionwile teaclier-trini iig p~rogram. 
Conscylenlly, tile irject provides a nlililitil of teacler trailling-a 
single thlree-loimr session with participaling teachers at tile beginniing 
of tile scllo ! year. 

Teacher Irailli g serves a number of iseftil i)urposes. Project 
mnaterials (principally radios and teacher's guides) and information 
are distributed tlo all pairticijpating teachers. 'lihe methods aiid piut­
poses of tle programn arc also exllained to tlie teacliers, and tiey are 
given suggestions ablott Ihow o usc the programs efTectively. The 
leac er-t raili iig session also Plroviles a good ol portliiiity to com-
Ituinicate (o ie teaclcrs tleir own i n1l1)0 rtalice to tlie success of tile 
program and to deal with any anxiety that they miglt have about their
finctions being usurpcd1b), tle radio. Ili summary, although a more 
extensive iograim 6f teaclher trainin g iniglit be desirable, tlie fbomInat 
of a single training session secins a(lequate and ill accord ,with tlie 
constraints attending wide-scale usa g,. 

Each grade of the radio matlematics programs is accomianied by 
a teacher's guide which is (list ribuited at the bcgiiiniig of tile school 
year. Teacler's guides for the first two grades encourage teachers to 
supervise the clildren caicfully diu rinmg tlie broadcast and to lielp
individual cliildiren having difficultics. For each lesson tlere a me sev­
eral suggestions for postl)roadcast activities that illustrate tlie concepts 
taught during tle broadcast an(1 provide additional practice. Sitce 
second-grade lessons use the chalkboard instead of student work­
sheets, tie teacher's guide tells the teachers what to write oil tle 
chalkboard before tile broadcast and how this material will be used in 
the radio lesson. Thie third-grade teacher's guides are more restricted 
in scope, since the teacher has no tasks to perforn before or during
tie lessons. These guides give exercises for additional practice on 
concepts developed in the broadcasts. The iOurthi-grade guides give
tie teacher even more Freedom, as they are written in weekly mood­
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ules. They are unrelated to the broadcasts, covering mathematical 
concepts not taught by the radio lessons. 

The Evaluation of Radio Mathematics Lessons 
Formative evaluation. Feedback from daily classroom observation 

and ,jeekly tests played an important role in lesson development. The 
information gathered daily from tihe classroom was applied im­
lfediately in preparing future lessons. This worked in the following 
way. Lessons were normally recorded only about one week before 
broadcasting. Tihe detailed planning fr a given lesson took place only
about two or three weeks before the lesson was recoiled. 01 course,
the master planm, elaborated before the beginning of tihe school year,, 
placed each lesson III sequence and largely determined tlme topics to be
taiuglht in tmat lesson, but even that was sibject to modification if 
liecessa Iy. Consequently, tile project si alf could use in formaion from 
tie classroom to mmake iniior changes iIi list ructionis foli lessoins 
scledtled for broadcast one or miore weeks later or cvcn major
chamnges in lessons that were to be broadcast thi ce weeks or more ill 
tile fttire. 'I'llus, tile plan for tile year's lessons was iii a constanlt state 
of' change. Each lcsson incorlporated all the relevant clhaniges tlhat 
classrooii oblseivaiion and testing showed to be necessary. Iiowever, 
after tle cimd of tiat year no luitlier revisioi was made, unless 
correctable eirrors were discovered. The tapes of the lessons were tlien 
kept Ior broadcasting in luittire years. Ideally, tlme lessons for each 
grade will be revised every six yeais, after tlme en.iUre ciu rricu Ilm is 
coimplete, in order to uipdate tlme lessons and perhaps incorporate
solime clhanges tihat ftrtler exleirience suggests. 

The feedlback system has two ina~o r coil)ponelits, daily clossrooiii 
observation and weekly teslimig. At time beginning of tle year, about a 
(I0ozem scliools were selected for observation and tes ii g. Ihiese 
schools weie rCelcesentative of all schools that would e'eiitmally par­
ticipate in tfme iw)igiams; soImme were uiitilhm :Ind smile rural, including 
schools with several grades ill tde same classromii. It shoultl be ioted 
that tlme sunimative evaltation of tle ex)leieliltal Iprograii (dis­
cussed in tile inext section) was colucted in a diliferen t groulp of 
schools. Observation schools were not iicludedi in tle stillative 
evaluation, becatlse such extended conitact withm these classes night 
distort tlme results. 

Classes were observed regularly. Each day, teams of observers 
from tle project office visited at two andleast usually three classes 
during broadcast time. Thus, each of the observed schools was visited 
aii average of'once a week. However, this was not (lone according to a 
regular sclmedule; consequently, the teachers (lid not know in advance 
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on which day to expect a visit. The observers made no comments to 
the teacher or students during the class period but merely took notes 
on all aspects of tile lesson, using an observation sleet that made 
suggestions about what to watch for but otherwise left the observers 
free to make their own comments.' After the class period, all observ­
ers met to compare notes and prepare an observation report that 
comniented on the lesson and made suggestions for designing future 
lessons. These reports were distributed to both scriptwriters and 
curriculum specialists. 

Weekly tests, using about 20 minutes of class time, provided the 
project with measures of student learning. The tests served several 
funct-ons. Some items tested key prerequisites, that is, concepts that 
must be mastered before other concepts can be taught. In designing 
the weekly test, the project staff looked at the material that was to be 
taught several weeks later and tested all tle key l)rerequisites for that 
material. If scores were not sufficiently high, the master plan was 
changed and the future material was delayed until all of tile key
prerequisites were mastered. Some items tested the content of the 
next week's lessons, so that the had a measurestaff of student 
achievement oti a topic immediately before it was taught; other items 
tested the pirevious week's material to assess the level of achievement 
after a topic was taught. Fitialy, from time to time, the staff also tested 
material that was taught several weeks or months earlier to see 
whether furthier )ractice was needed. Tihe test results were discussed 
each week with the scriptwriters and curriculum specialists.

Weekly test results and classroom observations substantially 
influenced the final content of the lessons. Often they indicated that a 
topic needed more attention than had beeni planlned; oLhel times they
indicated that the time devoted to certain tolpics could be reduced, 
allowing tile lessons to focus on more troublesome topics. III general, 
the project feedback system was one of the main for tilereasons 
success of the mathematics lessons. 

Summative evaluation. In 1976, the project staff begatn an ex­
pcriimental evaluation of the effect of' project lessons on student 
achievement. This experiment employed a randomized field design: 
First-grade classes were assigned at random to tile exlperimental con­
dition or to tile comtrol condition. Although it is often difficult to carry 
out rande m assignment of' treatments when working in the field 

T'he project experimented with several types of observation sheets over the years,
including some very elabotate ones that asked observers to rate all aspects of each 
segment, such as interest level, patticipalion. and Coml)rehension of' instructions, on
fixed scales. In general, we found that a loosely structured observation sheet worked 
best. 
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(i.e., outside of the laboratory), the outstanding cooperation ofeduca­
tion officials in Nicaragua allowed this experimental design to be 
implemented. The random assignment of treatments ensures that 
essentially comparable groups of students are compared and in­
creases the certainty that a performance difference between the ex­
)erimental and control groups can be directly attributed to the treat­

ment. 
The evaluation compared the achievement levels of students in 

control and in ex)erimental classes, where the students in control 
classes were taught by tradi(ional methods and the students in ex­
perineietal classes by the radio inistructional program. The results are 
summarized in Table 1. In first grade, the mea n posttest i'em score 
fO(r the experilnental grouIp was 65%; the mean score f()r the control 
group was 40%. Tiis difference is highly signifiicant both statistically 
(p < .00 1) and educationally. Evaluation of the programs 10r second 
and thid grades showed similar differelnces in test scores flavoring thue 
radio students. 

TAiBILE I 

Coml).ulison 10f I'oSlItCs Scoles 
oil Mall lim li's \clici e enllcit "CSts 

Comld glol I) Radio) grotl) 

((.,;Ir I NC I tI I()ed (oh|c r1td 
IC',iC(I (01IC(t SI) I NcIc(grioc SI) 

I 1976 410.6 18.9 1976 65.6 19.9 

I 1978 4.1.8 20.3 1978 62.6 20.3 

2 1977 59.3 23.3 1977 65.9 21.5' 

2 1978 56.1 18.9 1978 66.9 18.7"' 

3 1976 41.3 25.9 1977 53.6 28.3" 

3 1976 4.1.3 2!i 9 1978 56.5 25.. 

1977 3,1.1 26.3 1978 3,1.5 27.1 

ilp < .05 

p .01. 
Illp <.0)1 

4 
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In 1978, the proect compared student pretest results for two 
groups of fourth-grade students, those with previous radio experi­
ence and those without iprevious radio experience, to look for a 
cumulative effect of radio instruction. The results, g;ven in Table 2,
indicated that even aifier a lapse of time (at least tllrce ,nonthis),
students who have had radio lessons stil had higher nmatheniatics 
achievement levels titan those without O!e radio lessons. 

These results siplport the conclusion that in the Nicaraguan school 
setting, the radio instructional program is more effective tian tie 
traditional method of mathematics instruction. 

A consistent finding of the project was that radio lessons were more 
beneficial for students in rural areas than iiin urban areas; th at is, when 
the posttcst performance of control and radio groups was COmlpated,
rural radio studets were farther ahead of coinmparable control stu­
dents tihan were students in urban areas. Table 3 shows this result by
displaying the differences between scores for control aid radio 
groups for trban alld r1u ral students at ditferetit gradle levels. 

Resources for Radio Mathematics 
Staff requirements and training. Pr(ject staff han(lied not only

lesson productioi antd implementation but also a hieavy schedule of 

IAIIF. 2 

ill';tc( (&Ii'ICvious lI(ho Exel)CICtcc O I'-CclsI Scows 
lOr 1978 Ioull-0-gu(Ic lIa(lio Sliidc(iIs 

I'l i"I' Number of N umber of Mie a17c SD 
explci(11(c cla.sses s t (Icits co I l t SI) 

Noic 8 111 '15.1 17.1 

I ye;i I1 156 51.5 201A 

2 years 5 88 50.5 21.3 

3 yemts 6 131 59.5 17.7 

Elirc group 30 'I86 51).9 I9. 

SomW )rior 
experiecn(c 22 375 51.0 19.6 

lei e
Note. l)il in nican scores lIO11o experienlce a;d some prior CXl)eti. 
CIICC gi oips, I = 2.80, p < .01. 
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TABL.E 3
 
C;ompa;risonl of (;aills
 

or Lh.rbal nd Riural Sil denlis 

lDifflemee I)cl%%,Ccn posuesl Scores 

Grade Year (Experim nual - Control) 

U ib.li Ru ral 

1 1976 26.3 3 0.3 

I 1978 17.1 19.2 

2 1977 3.3 11.9 

2 1978 9.7 11.1 

3 1976/77 8.8 10.9 

3 1976/78 7.6 12.3 

researclh work, sone o, which was directly relaled to tie production
of lessons and1! Somie o which was more perilplleral to production but 
was designed to I ild a knowledge base about (lie use of radio for 
inlStIICtjoti. lis researchl was of iMaIriCtIlar illTerest to All) and has 
implortallce il dCcision-Iiaking bcyonld (lie lI,,ders of Nicaragua.

Becatise the Nicairaguati Ministry of Public lducation had never
tised school broadcasting a ,l,tllerel0re, did I)()t have a cadre on 
whom tlie projct could draw, all s If incinlbers were trained by
j)rijcCt )ers(onnel. ie Inljor, sialfHCtivitiCs and related alproximate 
training ti cs were as f'ollows: 

Cuiiriiciltim design and develo nient 2 years 
Radio produIction and direction I year 
Analysis of' test dama 1 year 
Teach er's gitide writing 6 montlis 
Scrip writing 6 montls 
Classroom observation 6 months 
Design of tests 6 monitlis 
leaclcher training 3 months 
Test administration 2 weeks 

Project sta f' mem)ers typically were trainsed to do more thani onie 
of tl1esejobs; kor examlle, sonieone who was hired to admiinister tests 
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also learned to observe classes and, dei)cn(ing on interest and talent,
advanced to ollicr activities. Most of*the staff members wcre former 
iri mary-scl ool tcachers. 

Costs. Tie (lueStion of tie cost of the program must be iiivesti­
gated carefully, I)ecatise the radio instructional program was an ad­
jill ict to (lie regiular instructionlal iprogram an(I the usual savings
iliipu cd to tile use of television or radio do 10t a)p~ly; that is, teaclers 
Were not replaced and class size was not increased. 

Two (llestions nced atiswers. First, once tlte p ogralii was (e­
hClo)ed, what was tlhe ad(litional cost to the Ministry of Educauion to 

use the pi(,gr)a in i tile scihoo)ls? Anid, secOl d, were aniy savings
realized by 1using (lie iprogram?

Ani aimlysis by economists workiig with the ipr(ject in(licated that 
once tihe lessonis were dleveloped, tle cost per st(leit pler yea i for tihe 
lower prilmi-Na) graldes (Gradles 1-3) woihd ralige )Ctwecn U.S. $.50 
and $.75 (depeniding 0!] assumpti(is al, ,dit tile distril)ution of elec­
tricity an( tile size f(lie stu(ent pou)latioi ). ihe cost per sutdent
 
increase( foir tle 
 iilh)e grades because tle eCivollinieit drops 
reclit(misly-in Nicaiagtiai rura of' (lie clil-IJal primary sclhools, IillIf

(iten aie il tlie first grale. 
lurtlier aalylVses suggcsted ltht tie radio iisructii tli ipr(ogram


redluce(d tile iliber of,studenits reipeating first gra(de. If this was tle
 
case, the cost to tle Ministry oF Educationi of e(Itlcating a stu(ent

decreased; this (rop 
 would ofsct tle cost of lroviding radio instruc­
tioli ill tile schools. Calci latioins lave slo)wn tlha. ilthe repetition rate 
(ecreased iby two stu(letis per classroo m, tihe rllai o program would 
pay Ior itself. Thitus, although in (ernils o cash outlay tile plrograi is
all add-oii cost, it iovilel substantial ecolnoiiiic benlefit to tile gov­
crilelnt of* Nicarlagua. 

Summary 

lhe invo'oiv elit of Stanford staiT ill Nicaragua en(e(I in )e­
cetiber 1978, at which time ladio lessons [er the firs( fouir grades 
were beiig used!in tlie schiools. l)nriig 1979, i)rogra ins f) ifi'li grade 
were )eing developed by tle Nicaiaguia governmet and tlie exist­
ing programs foI first th~rougih ,'Mitli grIde weri.e bci ig br adcast. 
Both of these activities werc inleirr ited by tile outbreak of the civil 
war in Juue 1979. it appears that the iew government is iplanning to 
expand the programs and develop otler radiillst ruclion ipro-l 
grains. 

lhe Radio Mallienatics Project can I)e evaltuiated along may di­
mensions. Ilie t ngible results of tle project illcltde an iilst II (ional
iprograin fOr each of four grade levels that consists of* 160-170 tIped 
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radio lessons, a teacher's guide for each lesson, and tests that cal le 
used to evaluate studIent progress weekly and over tlie course of a 
year. The radio scripts alone for the four grades consist of 10,000 
printed pages. Ihc ilaior project outcomie, increased matlhematics 
achievement, has been amply docunlcuted, as attested to in the tables 
above. Tie project IIas fulilled its major objectives of' designilng an 
instructional program that is ine..pensive to illplement, siiccessful iii 
raising tile (liaIlity of iiiatlilciiatic; inst uction, aldI l)articularly effec­
tive widl its prime target all(Iiellce--cli(leil of tile ifiiral poor. Tie 
nmajor challenge llnow is tile disseiinlatiol of' thcse reslllts to other 
developing coultri.-s (ihat face the f'amiliair prolblem of poor-quality 

)ilII;Iliy-scllool il]strllctioIi ill the rural areas. 

2. 1O('IN'IIAl. UIIIIZAT'Il0N BY ()'1I ER COUNTR IFS 

lhere a two i)ossil ilities o Iusi ng tlie work oftlie oiject. First, a 
country cali use tlie lesson materials d heveloped by pro.jcct persolneil, 
aIdapting tllecil to its owvil needIs. Second, all Oganlizatioi piloducing
its o vn radio lessons can take advantage oF project Ietllols and 
finliigs witlimoit a(lll)tiilg tie specific Radio Nlalellinatics curriculum 
ill a cri, lIs. 

Use ?/l 5 olj.c/ Cuuriculnn MaIOel'ial. 

Malliel ;ltics is l)I pllS Ilie oilly pinlly-sclool sublject that one 
call coiitemiplaie ti-misfiiing hboin onle colliltly to aiiotler. Matlie­
illatics Curictuums thlihuigl lte wvorld l e v'ery siiiillar, esp)eciaully 
at tile eailyiprimrlry level. "liIths, it is at lea1st l lcmeoticully Ielasible to 
take a p'rOgan (lc\ecl(I)cd ill )le cotiitly amid use it inl ;iothier. For 
examllle, a ia(Io i tcl jtis( geling uldcr way ill l'ailai(d plals to 
Ilse tile pm1Oject lessois, tniilslatiiig scripj~s Into Tlhmai (at ter miakinig
alrpia)I)Iite c,lth:il lo l(lications). Hlowever, since there are often 

sI long jpolitical objctions to tile iranskiC1 of iilistmuI- ctioial pog-a ills,)I 
direct Irallslcr ,Iny not I)e possible ilnay countries. Neverhlless, 
tile following list of' iossilfilities 'night Ie o, illcest. It iidlicates f0r 
cach level of' tililzation what must be doble to j ut the lessons ilto 
tsable Ioill.
 

1. Tae and~ Icsso)l IIinli;ils dcl( opc i;iia. be uised inl(~I):eli in can 
allot i('i S~imnish-sjcAkimg ((IIIi . Amlouigh some o)I (lte vm-aIbuIiiy
ill I(, lessons Is sl cilic to N i;wigtma, tlheme is [10 IC;lS t 1I1t ;111a(ml1e 
c01111 ) c;m111)01 si npll)) I) ao l lie Iescit t; CS. 

2. Al uim llttomil piogliam based on the pr(iojl sciI~s call be dle­
\Cloiwch. The Scripts calli be ec\i5Cdh anid, if' iiece*,samy' ti"mIlilte anio 

cCO~l le.l Io;.lly. "l'iatslali f scril)S ill ir)cl allm;ti l i c us;igcsucih 
wvotidl bc ;Iim;ijm tmlderiaking. 
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3. Th ip)rojeCt Iessoii outlines cinI be nsc(! I () write Ciii rcly new scults. III 
tils caIse, tiIe gencral curriclt inIim )e tie same, but tie style of ilie 

IllSgrIis change.wouil 

Use oJ Project Methods and Findings 

Many of the principles that have guided development of project
lessons can be ap)plicd to other subject matter and otier settings, both 
within and outside tile forma1li school setting. For example, tlie Radio 
Mathematics molel is being used inl tie develol)ment of radio lessons 
in the Philippiics ill a pilot p)roject to teach tile national language, 
Piii)ino, to) fo urtli-grade students. 

he metlods antd findings off the Radio Matlhenatics Project are 
preselted il gleater detail ill project lpi 1)1 icati otis, a list of whicih isapjlpended. Most of th ese a e availal)le free of charge and canl be 
obta ined citier from the Academy For Eduicational Development,
1414 22nd( Street, N.W , Washington, D.C. 20037 (Att.: Jill Merrick) 
or f[roni tle flistitit for Mathematica l Studies ini the Social Sciences, 
StaInford Unliversity. Furtlher iniforniation may be obtained from: 

Dr. David M. Sprague, lProject Monitor
 
Office of Educa tio t
 
Devhelpment Su)iport Bureau
 
Agency For Internationa l)evelopimCnt 
Washington, DC 20523 

)r. Barbara Sca le
 
Institute IOr Mathcmiiatical 
 Studies in tle Social Sciences 
Venttu a i lall 
Stailfordl University
 
Stanuond, CA 91305
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A GUIDE TO TIlE
 
RADIO MATHEMATICS SAMPLE 
LESSONS 

Sample lessons fiom each of the first four grades of primary school 
are included ill this sampJle package.' These lessons were chosen to 
illustrate, among them, most of the techniques of the radic mathemat­
ics programs.

The best way to listen to these tapes is to put yourself in tile place of 
a primary-sclhool student. Tis will help you experience how a student
responlds to tlie iessons. The radio mathematics programs ask tihe
children to participate actively, a technique desigled to hold their
attention and help tlhem lean . Consequently, the lessons seem to move slowly if you only listen. Inl f'act, lessons that sound lively to tile
casual listener may move too quiickly for the student to follow.

If you plan to play the role of a studcnit you will nced the tollowing
materials: 

First gaIde - tie sitident wokslee(;
 
Scond grIadc - the (cacl eu's glide andI 
 a gralh~j-i)aIer notebook (or 

shed of graph pler); 
llird grade -. a g,a-li-i) lrCI nmlcl)Ok (or sheet of gri aph paper); 
iourlli grle -a gi;-lh-l;ali- Ioil)ob k (or sheet ol graph paper), ;a;id 

thlrce Slit'(S oi I)lit whlite i)Ci. , one (livided int() ialves 
%vithl mie half Sh~aded, Ioler(1it i'ICN ilulo Itii ths Ividh
One lfuthl sl.imhc(l, and 11le wher dividedl into eighths
with one Cighi l shl ded. 

Ns you listen to the lessons, you should renember that they appear
here out of context. The entire set of radio mathematics lessons fbrms 
a unified whole; some parts of these lessons mnigit seem inalpropriate
if you forget that the students have been slowly preparing for themathematics exercises in these lessons in the course of listening to 
many broadcasts. 

General Lesson Features 
Music. Each lesson begins and ends with a musical theme. This 

IThe tapes included in this sample ackage were produced for demonstration, not 
broadcast, pu1rposes. Therefore, they are not of professionld quality. 

23 
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helps students aid teaclers identify the lesson's grade level. Similarly,
transition music introduces and concludes segments within tile lesson. 
The same music is usually used for every instance of the same kind of 
act;'v'hy. For example, all mathematical segments requiring only oral 
answers are introduced with the same melody, as are all segments that 
students work in their notebooks. Background music fills pauses
longer than three seconds. There is a great deal of disagreement 
about the use of background music. Educators generally feel that it 
distracts students; radio producers abhor broadcasting silence. In 
Nicaragua, the first-grade lessons and most of the second-grade les­
sons did not use background music. A policy change led to its inclu­
sion in all third- antid fourth-grade programs. (All of tile demonstra­
tion tapes use background music.) 

Lesson segments. Each lesson is divided into a number of seg­
nents, each of which concentrates on a particular mathematical con­
cept and activity (e.g., oral addition). lhe kind of activity changes 
every 2 to 5 minutes. This is done for two reasons. First, short 
segments are beter suited to children's relatively short attention span. 
Second, the radio mathematics programs use a type of' distributed 
]earninig in which important concepts are presented frequently and in 
small (loses. 

Reinforcement. Correct answers are provided for every exercise 
by either the radio teacher or another character. Giving tile children 
the correct answers immediately after their responses helps them 
learn the lesson material. 

Radio teachers. The radio lessons use more than one radio 
teacher. The use of two or three teachers provides variety and helps 
to hold the childi ei's attention. For contrast, male and female voices 
are alternated. 

Discussion of Individual Lessons 

Lesson 25, Grade 1. This lesson occurs near the beginning of the 
second month of school. It illustrates a particular style of program­
ming in which a whole lesson is placed within one fictional setting, in 
this case, a day at tie circus. This is not a typical lesson, however. 
Project scriptwriters stopped using fictional settings after classroom 
observation suggested that the technique increased neither the 
pedagogical nor the entertainment value of the lessons. Children 
seemed to enjoy the participatory aspects of the les,;ons rather than 
their story context. 

Because this lesson is presented early in the school year, the speed 
of speech in the instructional segments is quite slow. In addition, the 
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mathematical material is elementary, involving basic numeration Con­
cepts and simple vertical addition which build a foundation for later 
work. This lesson, like all other first-grade lessons, uses no children's
voices. There is merely a short pause when the children ill the class­
rooms are expected to answer. 

The instructional part of the lesson (apart from a brief review of 
counting inserted in a circus scene) begins on page 5 of the script. The 
segment illustrates how the radio broadcast guides the children in
using the accompanying worksheet. Children at the beginning of first 
grade have difficulty finding the apllropriate place on the printed 
page. For this reason, the worksheets have been carefully designed to 
make it easy to orient tile children. The worksheets are divided into 
squares, each marked with a picture. The radio teachers refer to these 
pictures to make sure that all of the children in the classroom are atthe proper place on the worksheet. Since this is ani early lesson, the
radio teachers carefully describe the content of' sonie of the squares to 
make sure that the children understand the meaning of the symbols 
used.
 

Since flirst-grade children write numbers 
very slowly, illis lesson
gives theiin a relatively long time (8 seconds) to write each single-digit
nuntibei. Compare this with the 12 seconds given in the next segment
(p. 6); four seconds is added there to give the child time to find tie
 
correct phce his
on or her worksheet to write the number. 

Word ordeir is ver'y important in givirg instructions to small chil­
dren. On page 5 we find the instruction, 'Under ilie line write the 
number Iwo. A more natural English wordinig is, "Wr'ite tile u11uiber 
two under tle line.' -lowevei-, uasso, in observation indicated that as 
soon as children hear the phrase, "Write the number," they begin to
 
follow tle first half of' tle instruction without listening to tile second

half. Consequently, many of theem 
 write the number in the wrong
 
place.
 

As indicated above, instructions in tiis lesson are extremely explicit

and are worded simply and carefully. Ilowever, as illustrated 1)y the 
segment on number comparison and1 b) the segment o number 
successors (pp. 6-7), instructions become more concise and less 
explicit as we move through a segment.

Finally, the technique used on page 9 is designed to allow children 
time to think about answers before responding orally. Naturally, some 
children respond aloud faster than otheirs. If' these children are per­
mitted to answer first, the other children will be discouraged from 
working out the answer. To avoid this, the lesson provides a specified 
period of time during which the children are discouraged from vol­unteering the answer; then, upon a prearranged signal, they are 
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invited to answer together. The segment on page 9 is preparing tile
children for this type of delayed oral response.

Lesson 171, Grade 2. This lesson, winner of the 1977 Japan Prize 
for educational radio, comes almost at the end of tie second-grade
curriculum. The segments in this lesson review a large number of
topics; no new areconcepts introduced. Hlence, the instructionis are,
for the most part, concise, as all tie children are accustomed to
working these kinds of exercises with the radio broadcasts. 

This lesson has a rather lengthy intred uction anld entertainment 
segment before instruction begins. Instruction is delayed. because 
children of this age usually take some imne to quiet down. Important 
points made at the beginning of the lesson may be lost in tile confu­
sion at the start of the class period. In addition, most schools using tile 
program i Nicaraguta have only (lie ralio that must be transportedfrom one classroom to the next. This may cause the class to iliss tie 
very begi nning of a lesson. 

Several important points are illustrated in this lesson. Note (lie
honogeneity of the exercises wi,,hin a given segment. For example,
tie segmient on measuring (.line (pp. 17-18) has just two kinds of
exercises-those comparing various periods of time withI allIIour and
those comparing time periods with halfa Iour. The oral-addition 
segment (p). 18) has only exercises of the type a0 + b (e.g., 40 + 8,
60 + 3). This featutre cn also be seen in the othie, segments of the 
lesson and is, in fact, one of tie chiaracteristics of all tle radio matle­
matics lessons. The cu rricul u m was very carefully analyzed anid di­
vided into classes of essentially similar exercises. A great deal of care 
was used in (lecidinig exactly whiei,a ,ld how often to teach each class of
 
exercise. Instruction is more effective when exactly the sarne 
point is
made ii a ntmber of exercises consectitively, rci l orcing newly ac­
qu ired skills in tliis manner.
 

Worksheets, expensive and diffictilt 
 to distribute, do not accon­
pany the second-grade lessons. Instead, tle second-grade lessons use 
two tech riques to present exercises: Teachers write some exercises on
the chalkboard before the broadcast (following instructions in tile
teacher's guide), and children write sonme exercises from dictation in 
their graph-paper notebooks. Graph paper makes it much easier for
children to keep coltu,ns aligned when copying exercises, wlether 
from the chalkboard or radio dictation.from (Such notebooks are 
readily available in Nicaragua; all the children were eticouraged to
buy them.) The importance of this can be appreciated by observing,
for example, an addition-subtraction segment (pp. 21-23) and a mul­
tiplication segment (pp. 28-29).

In the second grade (as well as in subsequent grades), a gtoup of 



27 GUIDE TO SAMPLE LESSONS 

children in the studio helps the programs simulate a real classroom.
This technique has a number of advantages. It tends to liven up the 
programs. Rather than a pause after a teacher asks a question, there is 
a dialogue between the radio teacher and the children in the studio. 
Moreover, in many classrooms, children are hesitant at the beginning
about participating orally. Including the voices of children in tile 
lessons helps to stimulate such children to answer alud. However,
the answer of the radio children is usually delayed long enough to 
allow the children in the classroom to answer first. 

The oral subtraction segment on pages 20-21 provides examples
of the delayed oral responses mentioned in the discussion of' the 
first-grade lesson. The children in the classroom have learned that 
when they hear the phrase "Think of. . ." they should not answer 
until they have been explicitly asked a question. A pause gives all tie 
children time to work out the answer. When asked "Howmuch is it?" 
they answer together with the radio childi-en.
 

T-Yhe addition-subtraction 
 segment oni pages 21-23 illustrates two 
points. First, instructions for carrying )nd borrowing are carefullyworded. Even after many lessons with these concepts, many children 
continue to make mistakes. Therefore, even though this is a review 
lesson, exl)lic:t instructions for performing the carrying and borrow­
ing operations are still given. Second, the students are allowed only 3 
seconlds to write a one-digit number. Observation has shown this to be 
adequate, compllared with 8 seconds in the first-grade lesson. 

The game "Simon Says" (pp. 23-24) illustrates an important point
about entertainment segments. In Nicaragua (and we suspect in most 
countries), children enjoy most the forms of radio enitertainment in 
which they can participate actively. Consequently, the great majority
of the entertainmuent segments involve tihe active participation of the 
chiidren in tile classroomn. 

The division segment on pages 25-27 exemplifies how tie radio 
lessons use simple illustrations (done by the students) to teach abstract 
concepts. A similar segment will be found inthe tlhird-grade lesson 
discussed below. The differences between the two segments slould be 
noted. In the second-grade lesson the childyen have d.ne similar 
exercises in previous lessons. Hence, the instructions are less detailed 
than in the third-grade lesson, the first instance of this kind of exer­
cise in the third grade. 

Pages 27-28 illustrate the use of sound effects and real-life situa­
tions for problem solving. 

The final segment (pp. 28-29) dictates multiplication exercises for 
the students to solve after tile broadcast. The instructions are given
carefully so that the students will write the numbers in the proper 
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columns. Third- and fourth-grade lessons depend almost entirely on 
dictation rather than on having the children copy the exercises from
the chalkboard. The last lessons of the second grade were used to
experiment with this approach and to help prepare children for the
kinds of activities they would encounter in later grades.

Lesson 27, Grade 3. Several general techniques used in third grade
are illustrated in this lesson. In generai, there are fewer "gimmicks"
(e.g., the number monster in second grade and the wolf, clowns, and
magician in first grade). Experience indicates that the mathematics 
segments, if they involve enough activities for the children in the
classroom, can theteach material effectively in a relatively
straightforward manner. Another aspect of tile third-grade (and
fourth-grade) lessons is their decreasing dependence on outside 
teaching aids (e.g., worksheets, chalkboard). The lessons also rely less 
on the direct involveinent of the classroom teacher, who is left free to 
tutor students having difficulties or, in the case of many rural schools
with more than one grade in tle classroom, to work with other grades.
The teacher's guide for the third grade mainly describes postbroad­
cast activities that give additional practice on concepts taught during
the broadcast. 

The segment teaching division concepts (pp. 39-42) is essentially
the same as the one in the second-grade demonstration lesson. How­
ever, because many classes are new to the prograns each year and
students forget some of what they have learned over tle vacation
period, concepts introduced at the end of tile previous year are taught 
as if they were being introduced for the first time. 

Tie segment on page 42 gives a geometric interpretation for
multiplication of numbers using the area of rectangles. 

Lesson 160, Grade 4. Two principal features distinLguishi the 
fourth-grade lessons thosefrom of other grades. First, while tile
lesson is still segmented (although the segments are usually a little

longer), each lesson revolves around 
one general topic. Each of the
lesson segments treats tile topic, fractions in this lesson, in different 
ways. The fourth-grade lessons still the theoryuse of distributed 
practice in that all the topics are taught throughout the year. How­
ever, rather than distributing practice on several topics within a single
lesson, two or three lessons concentrate on a single topic. These lesson 
blocks are alternated throughout tihe schooi year.

Second, the teacher's guides a,e not connected with the daily
lesson. (For this reason, no teacher's guide for this lesson is included 
in this sample package.) The fourth-grade teacher's guide is written in
weekly units, which the teachers are free to use as fits their schedules. 
The guides usually deal with topics that complement the radio lessons 



29 GUI.DE TO SAMPLE LESSONS 

(i.e., those that are less important or particularly difficult to teach by 
radio). 

The first segment of the lesson (pp. 50-51) shows how homemade 
materials are used to teach abstract concepts. The students make their 
own fraction sheets in a previous lesson; the same sheets are used in a 
number of subsequent lessons. In the second segment (pp. 52--54), 
the students draw figures illustrating fractions and mixed numbers in 
their graph-paper notebooks. Finally, the third segment exemplifies 
how the radio is able to give careful instructions leading students 
through relatively complicated exercises involving addition and sub­
traction of fractions with different denominators. Students can follow 
qu.ie complicated sequences of instructions without visual aids by the 
end of the school year. 
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'II11E RADIO MATIIEMATICS PROJECT 

Lesson 25, Grade I 

DURATION: 18:30 
DATE OF RECORDING: November 26, 1979 
RECORD)ED AT: Music Annex, Menlo Park, California 

VOICES: EFFECTS: 

Charles MUSIC: Thlme 
.1lily 	 MUSIC: Circus 
Wolf MUSIC: Background 
I larry MUSIC: Trapeze 
lwz MUSIC: Clown 

lagiciani 	 MUSIC: II yl)Iotic 
SOUND: Dit ni 
SOUND: Applause 
SOUND: Laughter 

MUSIC: 	 Hl'llem 

fildes to 

MUSIC: 	 Circus (Remains undir) 

WOLF: 	 (at di.Stance - lively) Evcrybody come in to the greatest 
show on earth. See the tral)eze artist in his death­
leleyilng triple super somersault. Conle and laugh with 

the world's greatest downs. Dlon't miss the last show! 
"I!ie ladies can collie in free. Bring your sister, your 
wife, your moth er. One ticket does it all. All for the 
price of one. Buy your tickets here. 

JUDY: (laughing) Come on, Charles. Buy a ticket alld I can get 
ill fo i0iotlhing. 

CHARLES: 	 All right... I'm coming. 
WOLF: 	 judy, Charles ... lello, hello. Come on over here. 
JUDY: 	 Wolf! Is that you in the circus? (laugl.) And dressed 

ui) like a clown. (laughs) 
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WOLF: 01 course, I'm a clown and also tile announcer. You'll 
sec. Come in this way. It's going to start. 

MUSIC: (Fades in and out - stays in background) 

CHARLES: 

JUDY: 

CIIARLES: 

Look, Judy, look at the parade. 
(admiring) All those aniimals! What beautiful horses! 
Look at tile mon key riding a dog. Oil, th ere's an 
clel)liant ! lie's huge! 
Look, Judy, the dwarf is waving at us. This is full. 

MUSIC: (Fades out) 

MUSIC: ",'r;11)eze (Tape) 

WOLF: Allenl ion, attenltion everybody. Tl'h is circus is, irolld to 
)reselt tile world's greatest trapeze artist. lie defies 

deatl fron tile highest jpoint in the circus tent. 

MUSIC: "'Ir;l)e.ze (Tape - rep)e(I~) 

JUDY: 

WOLF: 

JUDY: 

CHARLES: 

Oil dear, Clhmaes. Look u1) there. lie's way at tile top. 

Llies and geCleinem, tile great momenut has arrived. 
Our tral)eze artist is going to defy death oiw niore 
time. We ask everybody to pay close attention. Let's 
start counting ...c)tuting ro tell to twenty. Every­
body count! 

Let's counit, Cliarles. Clildc i, let's all counlt t()gellicr. 

Okay, children, coint from tell to twcnty. Ready? 
(J'ausc:02) 

SOUND: Drun (In time with counting) (Studio) 

"l'e ... eleven ... twelve ... tliirteeu ...fIourteen... 
lilleen . . . sixteen ... seventeei . . . eighteen ... nine­
teei ... twenty. 

SOUND: l)ruin (Faster and louder) (Studio) 

contintles to 
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SOUND: 

WOLF: 

JUDY: 

CIIARLES: 
WOLF: 

JUDY: 

CIIARLES: 

SOUND: 

SOUND: 

continue. to 

SOUND: 

WOLF: 

CHARLES & 
JUDY: 

SOUND: 

WOLF: 

MUSIC: 

LESSON 25, GRADE I 

Applause (Studio) 

'Ihat's it, let's have a big hand for the great decLt,­
defyilig traipeze artist. 
([Iightened) That was scary, Charles. I thought lie was 
going to get killed!
 
(ftightened) Yeal, me tool
 
Laidies anil gilecnien... the thrills go on. The great 
t';llaeze arlist is going to (o it again. lhere lie is, u) on 
ilie ropes again. Let's all liel l) him by counhitinig from 
twenity to tlhirt). 
i.ct's count, (larles. I lpe the childili colunt too. 
Yes, childlren, cotlunt togctlher with us. Ready?
(lPm.we.'02) 

)rlm (In time with counting) (Studio) 

"lwenity . wen ty-oe, . twenty-two .. twenty­
fire ... tw enty-f tr.. twe ty-five . twenty­
six... twenity-seven ... twetity-ciglit... twenty­
nili ... thui tty. 

)runm (Fa.ster and louder) (Studio) 

Appla se (Studio) 

(hIp[O) Ilow exciting! Let's have another iand for the
 
leatlli-delyiig traleze artist.
 

(applauding) Children, you applaud too .. give a 
hand for the trapeze artist. 
(I'au.se:03) 

)rumn (Fa.ster and louder) (Studio) 

(laughing) Children ... pay attention. Now we can 
telIuiglI withli clowns Bozo anid I larry... . the clown­

ingest clowns in tihe world! 

(T"ape) 
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IHARRY: (clowning) H ello ... 1) hobobo... 
BOZO: (clowning) I already told you, doIl't ilay with 1.(laughs) 
HARRY: Not with I ...withI me. 

BOZO: (laughs) I'n not playinug witlh yous. 
11ARRY: Ali, you don't cvci k now lhow to ialk. Tell me,what (1o 

ym0l li:ve il your had? 
BOZO: linmylniad ? I iave s ne -Ils. 
HARRY: (interrupting) Let ie sec. It docsni't smucll like a bakery. 

(smeling) Thesc arcil't rolls, 11ozo. 
BOZO: (laughing) Butt of'coturse they arc, Itarry. Look, tlcy're 

iohls . . . rolls of paiper. (laugh.s) 

SOUND: Laughter- (Fade.s in and ol) (Studio) 

HARIRY: I knlow already... I kno, what you're going to do with 
I le p~aipers. 

BOZO: (laughing malicio.sly) I'n not askinig you. A teniion, 
everybody! I need a N'ollllteer to lilcp with these pieces 
of lpaper. 

WOLF: NIc... 11c. 
BOZO: (/righ:ened) OiU dear, a wcdl . . . no ... o... 

SOUND: lai gltir (Fades in and out) (Studio) 

WOLF: 1)(oI't be scarcd, tlly frielld. I'll help ylu. 
HARRY: (interrupting) Bzo, I'll ieilp you rcad what if says ill tie 

lart with tle flags. 
BOZO: 11 says ... I canl't see, I liccd illy grasses. 
HARRY: Not grasses, Bozo. Youl need your glasses, you!r glasses. 

SOUND: Latighter (Fades in and out) (Studio) 

A nd that says ... two plus one. 
BOZO: I di't see wlcre it says that . . . n1o sir. I don't see it. 
HARRY: l)D'tbe silly, Bozo. It's very clear. Put oil your glasses 

anl look at it. 
JUDY: Clhrics, let's look at that ill tile workshect. 
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CHARLES: 	 Cliildren, let's go to tie worksheet. To side one, tile 
side with your Imiac on it. 
(Pause:03) 

JUDY: Now look at tile flag with the house. Put )'our finger on 
it. liItills siuare tile first itulltber is two. Tile cross 
tnca s plus. Tlhe secold numlltber" is one.
 

CI IAItLES: So we read this exercise like tills: two 
 ilus one. 
JUDY: "l'wO phltis Ie.Clhildlren, repeat it with mefie... two pilus 

,,nie. Very g,,ld. Now tell file, Iiow in ucl is two plus 

(lPaitse:02) 

"lliec.. Ili;1's right. Now write the three below tie 
lille. 

CIIARLES: 	 Now ci-i(i, rea tile exercise togetlher wit inc. Two 
plls one is three. Again! Two plus one 	is three. Very 
gol!
 

JUDY: 	 Move your)II finger down to thie flag with a leaf in it. 
Look very carciully, there it says . one plus one. Tell 
mie, how iiiiichi is one plus oIie? 
(hiuve.'02)
 

UIiler tile line write tile numiber two. 
(Aitsir:08) 

Now let's go to tdie flag with a ball in it. l'There it says 
three plus one. i low nimuch is tlice 1)1us 1ICle? 
(I'aue:02) 

1,cl,,v the linie 	write the ullier four. 
(A tusic.',8) 
ect's muiove to tie flag with a hand ini it. l'liere it says 

two plus two. Ilow much is two )lus two? 
(lau.e.'02)
Write downt tlhe answer. 
(Musmic:08) 

CiARLES: 	 All right, judy, let's do sonic more. 
JUDY: Children, let's go oil. Let's go to the lart of the work­

shet with (ie 	cars. Do you see tein?
(l'amw:02) 

Very good, now tell fie, tile little girlIhas how meay 
('aris? 
(I'au e:02) 
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ClHARLES: 

JUDY: 

CHARLES: 

JUDY: 

LESSON 25, GRADE I 

lhe little boy has how Imany cars? 
(Pause:02) 
CincleC tle I)Crsonl who has more cars. 
(Music:05) 
Below that there is a man and a woman with baskets
 
Full of )inea)lies. flw many )inleap)ples does thie
 
woman have in lier basket?
 
('a.se.:02) 
liow inaiy pinlcapiples docs the man !',ve? 
(I'ause:02) 
N ow pay atteltion. Tell 1nc, wlho Iras more pincapplcs?
(lPau.se:02) 

Wio ias fewer pineaplies? 
(Pan.wse.02) 

h'lat's rigll. ''lie wonlnirjehas more, tile inan has fewer
 
ipinlealpp~les. Nov circle the pcrsonj wilth pincal­more 

plcs.
 
(Alu.ic:05) 
Now look at tile tables. lmok carcfilly. Circle the table 
tlt Ihus more cutps.
(Mi.iic.'05) 

1.( )k! "ci'c are also som)ne cocoult trees. Circle tle 
tree vitlh fewer cOCoiiiits. 
(Ausic:05) 
G( (1. Nv look IoM tie part wit h the 1))xcs. Pill your­
fiiger ol tle b X wvitlh a bird. I leCe you see a IlutnlIber.
 
W hat Iit i elr is it?
 
(l'an.v:02) 

i'oilr. Now we bavc to Iinik of tue intil.ber that coIeiCs 
after l'u.. 
(IhoughtJ d, in a lou voice) One, two, thre e, Iou, five... 
Tell te, what nunimber conics after Ihir? 
(I'ause:02) 
IFive. 'l'lhat's right. Write tlc ituiillber fivc alter tile four. 
(AlU.ic:12) 
M(ove you i inger (lW I to tile box witi tile shoe. What 
Inl1l)cr (Jo you see here? 
(I'anse:02) 
Eight. Let's think oft[e tueumber that comes after cight. 
(in low voice) One, two, tillcc, Cour, (Jhding)five, six... 

(Pa~ti, Y2 

http:Pan.wse.02
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CHARLES: What number comes after eiglt? 
(Pause:02) 
Nine. Write a nile after the eight. 
(Alusic:12) 
Movc your finger d(,wnI to the box withi a pencil. What 
number do you see there? 
(I'ause:02)
Five. 'hitink of the illtII)Ier that coies after five.
(l'aii.0Oi) 

W!at numl)C comIes after five? 
(Pause.'02) 
Six. Write it after the live. 
(Alu.ic.'12)
Nl(ve howni (o t Iebox withi a banana. What numIer do 
)'oil se tHtlce? 
(l'an.e.'02) 
Seven. Th'link of theiminl)er tlhat comes after seven. 
Ever),ybl)y think ... 
(l'au.w:.'04) 
Wlat numb1eIcr comes after seven? 
(l'au..02)
 

Eiglt. Write it d(-wIn. 
(Abiu. ic.'12) 
Move down to, tihc Iox wili the tree. Think of the 
iI1iII1wI)r that comes al(erlthis. 
(l'aul:04) 
What luluiul)cr is it? 
(i'au:02) 
Scvc . Write the 1to iiu l. seven. 
(Mu.oir. 12) 

SOUND: Applause (Studio) 

Ja(les to 

TIARRY: Ti'h anuk you, clhildren, th ank you .. olh, you're very 
kin1,... you've Iilped me a lot. And now we're going 
to say good-bye to everybody. Let's go, Bozo. (both 
clowns exit, shouting) 

MUSIC: Clown (Fades in and out) (Tape) 
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WOLF: Ladies and gentlemen... specially f'br you we have tie 
great circus magician. Let's give hini a hand. 

SOUND: Applause (Studio) 

JUDY: Children, you give hiixi a band too. 

SOUND: Applause (Fades out) (Studio) 

MUSIC: Magician (Fades in and out) 

MAGICIAN: 'hianik you, ladies and gentlemcii. First, let me pull out 
my hIandlkerclicl. 

SOUND: Laughter and applause (Studio) 

JUDY: (laughing) Look, Clarles, inistcad of a haIn(kerclief" lie 
pulled out a bird. 

MAGICIAN: Oh boy, now I can't find my handkcrchief. Maybe it's 
in my hat. Pay close attention. 

SOUND: Laughter an(d applause (Studio) 

CHARLES: (laughing) And now, kids, lie pulled out a rabbit. 
(laughs) 

JUDY: What [i11! 

MAGICIAN. And now ... the most in)ortalit magical act of' the 
d;ay. I'll ask Mr. Wolf to hcl lile. 

WOLF: (laughing) I crc I ain ... glad to help. 

MUSIC: I lypnotic (Under) 

mixed with 

MAGICIAN: Now sit down here ... that's right. Now you're going to 
slcep ...sleep ... slcep. . . sleep.., think ...think. 
Fricnds, you think too. Children ... you think... 
think ... without saying anything ... without saying 
anything until I say the words "now tell fie." 
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CIIARLES: 	 CIhildren, thIin k without saying a),tli tilig until tile 
magician says the words "now tell me." All right, are 
you ready? 
(Pau.ve:02) 
Mr. Magician, 	 tile clildren are ready. 

MAGICIAN: So think of the nutmber that comes afte tIree. 
('lu.ic:08) 

Now tell Inc. 
(tlausc.02)

'lhin k... wihat innber Coimes after two? 
(Mlusic:08) 
Now tell te. 
(lPau~se:02) 

lat's right. Now, thuinik ... what itlniber cones after 
fimr? 

(Alu. ic:08) 
Now tell ile. 
(Pau.e:02)
Correct. Now think ... walt I]LilI)Ier ComCS after olic?
(Al.mic.'08) 
No)w tell me. 

(Jamu.e:02) 

SOUND: 	 Applause (Studio) 

Thlanik you very mutclh. Thank you everybody. And 
110w Mr. Wolf, wlen you wake uil you're going to
re)eat all those ll1llil)ers for me and then you're going 
to lark like a dog. One, two, thiree ... (claps) Wake up!


WOLF: (yaWnling) Alt ... fo tirce five ...
. . . ... two... 
(arks). Ladies and gentlemen tiat's the end of our 
show (bak.). We'll be witi you again (bars). Look, Mr.
Mlagician (barks), don't go away ... don't leave me like 
this (barks). Get rid of this magic (barks). Take it away. 

MUSIC: 	 Circus (Fades in) (Tape) 

CHARLES & 
JUDY: (laugh) 

http:tlausc.02
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CHARLES: 

JUDY: 

CIHARLES: 

Judy, it's time for us to go. Come oi. 
You're rigit, Cmrles. Good-bye, cldlren, sec 
S(OOII. 

Good-bye, childr'en, sCC you Soon. 

you 

MUSIC: 'Ilicte (Tape) 
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1 IE RADIO MATHEMATICS PROJECT 

Teacher's Guide 

Lesson 25, Grade I 

MATERIALS: 

Workshect niumilber 25 

BEFORE TIlE BROADCAST: 

I)istib c coics of wvokslicet niumbcr 25 to all of tlic children. Tell 
lheun to wyie tiecir Inaies oil ti1e worksl ices. Get tie children ieady 
to l ailticil.tc icti'cly di ing tile broai cast. 

AFTER TIlE BROADCAST: 

uIII?l.olntig 71i11h urit'NaNer oI fide 2 of the worksheet. Say to tie 
clhilireti: "Let's Collit tle S(lIiITeis in) tile first square. I low mally
S(lill'li -,2there ill tile first sqlarc? Under the squirrels write tie 
numiiiber of, sqlirrcls. (ount tile iiiiiill)er of pigs and write tlat 
nulber under tile pigs."lell tihe lildreni to do dlie same with theI 
saws an11( Ilie llCl~le. 

b. Succe..'or. qf mimber..irom I to 4. Say to tile clhildicen: "LAook at the 
square with ninibeis and lines. Do you the lunmler tlrce?see 
What coelles iflte three? Very good. Oin tie line write tie numbtier 
tIt comes ahler tree." Tell tle childcen tiood te samie with tlie 
other n tu1bers. Obse ve tleir work an(dI lellp those children who 
are having lroblemiis. Collect tie workshects antd make sure that 
they have all written their almcs oil tlhem. 

http:ailticil.tc


TIlE RADIO MATIIEMATICS IROJECI' 

Lesson 17 1, Grade 2 

DURATION: 30:40 
DATE OF RECORDING: November 26, 1979 
RECORDED AT: Music Annex, Menlo Park, Calilornia 

VOICES: EFFECTS: 

Most cr MUSIC: 
lillic Girl I MUSIC: 
little Girl 2 MUSIC: 
(:l illcdi MUSIC: 
Lila MUSIC: 
,i)'11lond MUSIC: 
ltillc lBoy MUSIC: 
l~ittlc Girl MUSIC: 
AnoulnIIIccr MUSIC: 

MUSIC: 
MUSIC: 
MUSIC: 

SOUND: 
SOUND: 
SOUND: 
SOUND: 
SOUND: 
SOUND: 
SOUND: 
SOUND: 
SOUND: 
SOUND: 

TIieme (Jamaican Rlhumba) 
Fr1rc Jacques 

h'c Miutlte I land March 
"l'lusition to oral segment 
Evcry lour I las 60 Minutes 
'ransitioti to joke 
MtIltiJllicatio 
Transitiotn to) game 
lBackgiomitd 
Tl'ra:sition to notebooks 
'rantsition to riddle 

Transitiotn to chalkboard 
'rumpeti 

Voices 
Motorcycles 
I lair 
l'eollC ritnitg 
)rum 

Gtitar 
Piano
 
"itituml)Ct 

l
Ilar I and voices 

MUSIC: 'I'lleme (Fade in and under) 

ANNOUNCER: Th'lc Radio Matlenmatics Project presents Lesson 
171 of' thc series "Intie Land of' Numbers." This 
maticmatics prograu is specially designed f'ou' sec­
ond grade of' primary education. Today Lesson 
171.
 

15 
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MUSIC: 

ANNOUNCER: 

MUSIC: 

ANNOUNCER: 

MUSIC: 

ANNOUNCER: 

MUSIC: 

MUSIC: 

CIIlLDREN: 

MONSTER: 

LITTLE 
GIRL 1: 

MONSTER: 

LITTLE 
GIRL 2: 

CHILDREN: 

MUSIC: 

MUSIC: 

MUSIC: 

IESSON 171, GRADlE 2 

lheme (Fade up and under) 

Now we'll give timge [Or the class to prepare fIr 
Lesson 17 1. 

"lhllene (Fade up and unler) 

"''lav Lesson 171. 

h'lieme (Fade ub and undei) 

Altentioli, yot have tell seconsls left belore we start 
Lesson 171. 10 ... 9.. .8 ... 7...6 ... 5...4 ... 
3... . ....1 . ..Go! 

'lie ie (Fade up and out) 

irore Jacqties
 

Ili, goml Ilillg, Ili, goml morniig,
 
I iw are y o, h w are yoiu?
 

vcl.eWe a ey IIpl)y, 
We are ver) hppy,
 
We mre fine, we are fine.
 

(rontinuens . ilng) We aic fine...
 
We arc fine 
I;d+i (1.1 da. 

Still, Numberiioiisie! The song is over. 

What a shame! I like to sing so much. 

Yes, we all like to sing.., but I think it's all right if
 
wc sing somlie inoe.
 
(not together) Yes, yes ...let's sing somhe more.
 

le Mintte I land Marclh (Taped) 

'l'ra sitioli to oral segitIellt 

15very I lour I las 60 Miutres (Taped) 
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MONSTER: 	 '"'lie clock, the clock 
It goes tick tock.
011C hoill, ixv inutes 

Sixty minutes, one hour.
 
One holr, sixty minutes
 
Sixty nintutes, one htour.
 

ALL: Let's get to work.
 
LITA,i Boy and girls, pay attenltion because we're going to 

ieiastre time. 
RAYMOND: Lisvci carefully... th inik before you answer. 
LITA: Reneliil)eCr, one 11otlr has sixty miittles.
 
RAYNIOND: 
 Yesterday, Nry 	Iniiei(lcd socks for sixty inillittes. 
LITA: 	 B)ys and girls, M'lary itictided socks for one hour or 

Ititre? 

CHILDREN: ()ie lior.
 
RAYMOND: Yes, one hour. Becausecone hour has sixty minutes.
 
LITA: joe has )een doing his lioiiework for fifty minutes.
 
RAYMOND: Boys a 11(1 girls, Ihas lie been working fI'r o ieIhour or
 

less? 

ChIlLDREN: leuss. 
LITA: 	 Less th ani one Ihour. Because one I our Ihas sixty

tliinttes. 

MONSTER: 	 The clock, tie clock 
It goes tick tock. 
A alullhour thiirty niinulcs 
'Thily minutes Isa lfll hour. 
A hll hour tdirty ininutes 
A lfll' hour thirty iiinitnes. 

RAYMOND: Iel's talk sonie 1c0ine about tie allf our. 
LITA: Refienl)Cer, a1 ialf" hour ihas thirty iintutcs. 

RAYMOND: 
 Boys and girls, Charles studied for forty miniutes. 
LITA: "l'ell me, did lie study for . . . a lulf Iiour or more? 
CHILDREN: 	 Mote. 
RAYMOND: 
 Yes, more tian a halfliori. Because a l1alf hour has 

thirty miniutes. 
LITA: A gardener took thirty minutes to water the garden. 
RAYMOND: Did the gardener take half hour or less?a 



18 LESSON 171, GRADE 9 

CHILDREN: A half hour.
 
LITA: Yes, 
 a half hour. Because a half hour has thirty 

minutes. 

MUSIC: Tiransition to oral segment 

LITA: (euli usiasticaly) Boys ald girls, we're going tonow 

do oral addition CxCciscs.
 

RAYMOND: Be 
 read) to answer out loud together. 
LITA: Let's start, low much is forty plus eight?
 
CIilLDREN: Folry-cight.
 
RAYMOND: Foi-y-eiglht.
 
LITA: And ... 
 sixty )lus tliree?
 
CIlILDREN: Sixty-illnee.
 
RAYMOND: Six iy-tllr cc.
 
LITA: And ... ninety plus two?
 
CHILDREN: Ninty-two.
 
RAYMOND: Ninety-two.
 
LITA: And . . seventy plus five?
 
CHILDREN: Scvemnty-live.
 
RAYMOND: .t":cllty-live. Riglht!
 

MUSIC: 1' aMisidion to notebooks 

CHILDREN: (li1'ely) IlItIrII . . . I luirral . . . Ri , Rai , ,ali! 
MONSTER: To the notcbooks, to the notebooks. 

ALL: I lc we go. 

(Everybody Iaugh s) 
RAYMOND: Now we're going to do time exerciscs in Part One. 
LITA: Look at the first exercise. Read it out loud. 
CHILDREN: One-thnird plus one-third. 
RAYMOND: "l'cli me, one-third plus one-thmird ... how mmclh is 

that? 
CHILDREN: Two-thirds. 

LITA: Two-tmi rds. 
RAYMOND: Good. After the equal sign write two-thirds. 

(Alusic:08) 



LITA: 

CHILDREN: 
RAYMOND: 


CIIILDREN: 

LITA: 


CIIlLDREN: 
RAYMOND: 

LITA: 


CIIILDREN: 

RAYMOND: 


LITA: 

CHILDREN: 

RAYMOND: 

CHILDREN: 

LITA: 

RAYMOND: 


CHILDREN: 

LITA: 

CIILDREN: 

RAYMOND: 


CHILDREN: 

RAYMOND: 


LITA: 

CHILDREN: 

RAYMOND: 


MONSTER: 

(Everybody latigh.s) 
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'ell 
 Ie, did you write two ovcr three? 

Yes. 
Good. That's how we write two-thirds. Let's go to 
tlie next cxercise. Tell ine, what are you golig to 

lwo-liftils p)lus onC-fiftil. 

An(d two-liftlis 1i)us one-fit'th. .. hvow i tich is it? 
'I'llre-lfiIlls. 
Three-fifldis. 

fifthis. 
(Aln.5ic.'08) 

Next to (ile equal sign writc three-

Tell eit,w did you wrilc it? 

"1'ilcceover five. 
Three over five. 'hat's how we write three-fifths. 
iLok at ilie iext exercise. Read it. 

Foll-ellills )hils one-tellill. 
Aiid four-lentlhs plhs one-tenth .h.. how inuzch is it? 

Five-lelllls. 

Five-tezithis. Next to the eq(ual sign wri(e five-tenths. 
(Afioi,.c.'08)
 

IIw lid )'olu write it?'m 


Five over tell. 

Five over ten. "'That's Jow wc write five-tenths. Look 
at tile lIst exercise. leai it. 
()nlie-Ill iMlthis two-foMitl is. 
Andl one-Iourth plus two-fourt!s ... how intic is 
il?
 

'ltee-fiourths. 

Three-foiiirths. Write it. 
(A.sic:08) 

I low did yot write it?
 

"11itce (oerfour.
 
Three ovei four. That's lhow we write three-fourths.
 
(singing) Fractions, fractions, fIractions. Easy to
 
wr1ite.
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RAYMOND: Boys and girls, plIt your notebooks to one side be 
cause you're going to lear a joke. 

MUSIC: 'ransition to joke 

VOICE: A in otl er and ier child are talking. 
CIIILD: Mom my, mnoinmy. Give me a dollar. 
MOTIER: Again? But. ..what have you done with the one I 

gave yoi, tlis nIorning? 
CIIlLD: I gave it to ;an old Juan. 
MOIlER: 	 IF' glad you're so generous. Well, here's another 

d(ollar. ..bItt let's see, tell file, you won't give this 
otlter dollar to tile old man,will you? 

CIlLD: Yes, iioiln, becatlse lie's the otle whlo sells candies. 
(Fv'eiywly, laughs) 

MONSTER: 	 'I'liat's awful! 

MUSIC: Iransitioti to oral segnielit 

CIIILDREN: Let's go on workitig. 
RAYMOND: Boys and girls, listen to these subtraction exercises 

and tlhiiik of tlie aniswer. 
MONSTER: Answer wlen we ask, "I low muchi?". 
RAYMOND: Let's begiii. "ilhink of twelve inimis four. 

(Ausic:05) 
LITA: llow ii ucli is it? 

CIIILI)REN: Eight. 
RAYMOND: Eight. Twelve minus four... eight. 
LITA: Let's go oi. 

(Alu.sic:05) 
i't'ik of seventeen minus eight. 

RAYMOND: 1low nuiclh is it? 

CIILDREN: Nine. 
LITA: Nine. Seventeen minus eight... nine. 
RAYMOND: 'lhink of eleven mim us five. 

(Music:05) 
LITA: low much is it? 

CHILDREN: Six. 
RAYMOND: Six. Eleven minus five... six. 
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LITA: 

RAYMOND: 

CHILDREN: 

LITA: 

MUSIC: 

LITA: 

RAYMOND: 


LITA: 

CHILDREN: 
RAYMOND: 

CIlILDREN: 
LITA: 

RAYMOND: 

CIIILDREN: 

RAYMOND: 


CHILDREN: 

LITA: 

CHILDREN: 
RAYMOND: 


CHILDREN: 
LITA: 

CHILDREN: 

RAYMOND: 


LITA: 

RAYMOND: 


LITA: 

LESSON 171, GRADE 2 

Ani last of all, thiink of fifteen minus eight. 
(AlMusic:05) 
1lcw much is it?
 

Sevcn.
 

Seven. Fifteen minus eight... seven.
 

l'railsition to notebooks 

Boys aid girls, let's do some more work in our
 
notebooks.
 
We're going to do the exercises in Part Two.
 
Look ca icfuily at tihe first exercise. What sign does it 
have? 

Pluis.
 
l1i1s. 'lhen what are you gointg to d1o?
 

Add. 
Yes, youIre goinig to add. You'll add forty-five pllus
 
twenty-seven.
 

ILoe's l)egini. In the first column, what are you going
 
(( add?
 

'Fi%'e pllus seven.
 

And live plus seVen, how inuclh is that?
 
Twelv.
 

"l'welve. "l'lie, are you goinig to carry?
 

Yes.
 
Of course, we have to carry. Tell ie, l)elow tie
 
seN .1, what are you goinig to write?
 

TwO. 
Two. Aniid above the four, what are you going to 
write? 

Onc.
 

()ne. Write the numbcrs. 
(Al sic:06) 
In (lie other colun you have one pilus four plus 
two. 
"l'liik how much it is and write tie answer. 
(Music:08) 
Look at the answer. Read it. 
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CHILDREN: 


RAYMOND: 


LITA: 

CHILDREN: 
RAYMOND: 


CHILDREN: 

LITA: 

RAYMOND: 


LITA: 

CHIILDREN: 
RAYMOND: 


LITA: 

RAYMOND: 


CHILDREN: 
LITA: 

RAYMOND: 

LITA: 

CHILDREN: 

RAYMOND: 


LITA: 

CHILDREN: 
RAYMOND: 


CHILDREN: 

LITA: 

RAYMOND: 


CHILDREN: 
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Sevetly-two. 

Seventy-two. 

Let's go on to the next exercise. What sign does it 
lave?
 

Mins.
 

Minus. "'lien, what are you going to do?
 

Subtract. 

Suibtract. You aric going to subtract fifty-two minus
 
seventeen.
 
IL's I)cginI. I ihtiei lirst column173, look carclyil)' at the
 
two andt the seven. lin k i 'you Ileed (o borrow.
 
('aiise:03) 

Arc you goinug to borrow? 

Yes. 
Yes, you are goinug to boriow because the bigger
 
I1ilbli)er is below.
 
Now, borrow .. doli't do anyth ing else yet.
 
(MU.ic:08) 

Now, you have twelve minus seven . . . and twelve
 
minus sCII, how imutich is it?
 

Five.
 
Five. Vrite it below the seven.
 
(J'au.se.'03) 

Finish this exercise. 
(lAlu.sic:08) 

InI (his exercise, what aniswer did you get?
 

"hiirty-five.
 

"'liirty-live. Tlhiat's righ t.
 
Look at tle ncext exercise. What sign does it have?
 

Plus.
 
l'lus. Ti'ic, what are you going to (1o?
 

Add.
 
Add. Add seventy-six l)lus nineteen. You know
 
how to work it by yoursclvcs. Do it.
 
(Music:15) 

Boys and girls, tell me, did you carry? 

Ycs. 



LITA: 

CHILDREN: 
RAYMOND: 
LITA: 

CHILDREN: 

RAYMOND: 

CHlILDREN: 

LITA: 

RAYMOND: 

CHILDREN: 
LIFA: 

CIILDREN: 

RAYMOND: 

LITA: 

MONSTER: 

CIIILDREN: 

MUSIC: 

RAYMOND: 

CHILDREN: 

RAYMOND: 

SOUND: 

CHILDREN: 

RAYMOND: 

SOUND: 
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Yes, you carried. Read the answer.
 

Nincty-five.
 
Ninely-live. Very good.
 
ILet's go on to tie last exercise. Tell me, what sign
 
does it have? 

Millus. 

Nlitus. 'lien, what are you goinig to do?
 
Subtract.
 

Yes, siil)(ract. You are gointg to subtract eighty-two
 
mituis forty-five. Io this exercise.
 
(Alnsic:15) 

Bo)s an11d girls, (id )'milIbo)l ow?
 

Yes.
 
Of course. Read tile answer. 

lii rly-sev'ei.
 

'lirly-scveit. Right.
 

Fi ne. Now, )ut (ownou)'Or ntotebooks and pencils
 
for a while Ibccause... 

... Ladies and gentlettmen... 

It's timne to play a gaime. 

Transition to gamte 

Tlay we are gointg to play "Simtiton Says." I icrc we 
go. What Simotun says.. 

... we obey.
 
Si mon says tItat evry,%oi'c shouldl l)lay tie pia11.
 
Let's go. Play the Iato.
 

Piano (Tape)
 

Stop,. What Sinmon says...
 
... we obey.
 

Si imoi says that everyone should play tile rum.
 
Let's go. Play the druti.
 

Drum (Studio) 
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CHILDREN: 

RAYMOND: 

Stop. What Simoni says... 

...we obey. 

Simoni says that everyone 

Play tie guitar. 
should play the guitar. 

SOUND: Guitar (Tape) 

CHILDREN: 

RAYMOND: 

Stop. What Simiion says... 

. . . we obey. 

Simon says othat everyone should play the trumpet. 
Let's go. Play the trumpet. 

SOUND: l'rirelpct (Tape) 

Stop. We're (lone. 

MUSIC: Tranisitioni to clhalkbomaid 

LITA: 

RAYMOND: 

Boys aid girls, let's Colititie workintg. Look at tie 
clialkboa lad . . . at Part Three. 

look carefilly at Rlow A. There you see somie num1-
l)CI1S. 

LITA: 

CIILI)REN: 

RAYMOND: 

CIIILI)REN: 

LITA: 

CHILDREN: 

RAYMOND: 

LITA: 

CHILDREN: 

RAYMOND: 

LITA: 

Look a tie first iiumblier. 1ow do you rea( it? 

Two llndlred filt)-eigl i. 

TWO IIndrIi'el fifty-eight. Look at the second 
ii1nbei*, i low do )'oii icad it? 

Five hundredceighty-two. 
Five hu idred ciglity-two. An d (lie last o e? 

Eiglt hundrcd twenty-five. 
Eight I1iundrcd twenty-five. 

Look carefully at those numbers and think about 
which is the biggest. 
(Music:05) 
Which onie? 

Eight hundred twenty-five. 
Eight hutdred twenty-five is tle biggest. 
Let's go on to Row B. Look at tlie first number.How 
do you read it? 
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CHILDREN: 
RAYMOND: 

CHILDREN: 
LITA: 

CiILDREN: 
LITA: 

CIIlL)REN: 

RAYMOND: 

LITA: 

CIIlLDREN: 

RAYMOND: 

CHIiLDREN: 

LITA: 

CIIILDREN: 

LITA: 

CHILDREN: 

RAYMOND: 

MUSIC: 

LITA: 

RAYMOND: 

LITA: 

RAYMOND: 

LITA: 

CHILDREN: 
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Seven hunldred six.
 
Seven lundred six. And the next one, how do you
 
read it?
 

Six ihuiited sevcnty.
 
Six Ilumi(rcd seventy. And the last number, how do
 
you read it?
 
Six iuldred scve.
 
Six hIinidred seven. Look carefully at those numbers
 
anrd tli nk wh ich is tie biggest.
 
(MU.ic:05) 
Which ole? 

Seven Iiunidred six. 
Scci liuilidred six is tihe biggest. 
Let's go to Row C. "lThe first number, how do you 
icad it? 
"'hreice Iuuldred frty-olle. 
' Iirec i udred forty-one. And the next one, how
 
(1n )ouLt read it?
 
Fllr 111111(dred tilritcel.
 
l'ourr Iundred titirecen. And tire last one? 

ric Ii rid red tiniriy- ho . 

Orie i tndred thirty-Iour. Okay, now think wliclh 
Inlbe r is tle biggest. 

(Atsic.05) 
Which (Ile? 

i"our ndred thirteen. 
Four hudidred thirtecn is tire biggest. 

.1'rasition to notcbooks 

Boys anrd girls, op)cn your notebooks again.
 
Find an empty part because you are going to draw
 
some marbles.
 
Yes, you're going to draw marbles to solve some
 
division problems.
 

First you are going to solve thirteen dikided by five.
 
Tell me, how many marbles are you going to draw?
 
Thirteen.
 

http:Atsic.05
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lhirteen. Draw tlem. 
(Music:15) 
The exercise is thirteen divided by five, so circle five 
marbles. 
(Music:08) 
Circle anotler five marbles. 
(Music:08) 
Tell mc, Iiow many inar-blcs arc not circled? 

Tllrec.
 
"lThree. Now, tell Ilie, i1ow na1i)y groups did you
 
ma ke?
 

iwo.
 
Tlwo. Look carefully at tile drawiig.
 
'iTel 111e, how niiclh is tlirtecel divi(ied by five.
 
Two alnd thiree left over.
 
Two alld tlirce left ovcr.
 
let's do amother exercise. Fifteen divided 
 )), five. 
'll me, how nma,), marbles are you goinig to draw? 

Fifteei. 

Fi[teeni, draw thei. 
(Music:l7) 
Si mce tile exercise is ificen div'idcd by five, hlow
 
Ially11marbles are yo . goillg to ciice ill eaclh group?
 
Five.
 

Five. Make groul)s of five.
 
(Ausic:15) 
I low mally groups did you miake? 

Iree. 

"I'lircc. Look at the drawing.
 
Tell me, 
how much is fifteen divided by five? 
Tlree and Zero left over. 
l'iree and zero left over. 
Let's do another exercise. Ten divided by three. 
I low many marbles are you going to draw? 

'ell. 

Ten. Draw thiem. 
(Music:12) 
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For the exercise ten divided by three, how many
 
miarbles are you going to circle in each group?
 

'I'hree.
 
Tl ree. Make groups of three.
 
(Alusic:12) 

[iow immy groups (lid you make?
 

"'iuree.
 

Tliice. Look at tle drawinhg. 
'ell me, Ihow mucli is ten divided by three?
 

'hire aml onie left over.
 
1hreecdud one left over.
 

I'rasition to oral segment 

"]'ruFInlet 

Fricunds ... sonedthing is happeni ng there.., what 
can it be? 

Come. ..let's see wliat's huappenin1g.
 

Let's go.
 

llarp and voices 

Ol! It's the central stadium. 

Yes, tlcy just a1nouIced the races fr today.
 
Let's get closer to see the motorcycle races.
 
Boys and girls, listen quietly to find out how many
 
motorcycles stay in the race.
 

Motorcycle (Tape)
 

Welcome to today's races. '[ie motorcycle riders are 
ready. In a few moments they will begin. On the 
track th~ere are forty-two racers. There they gol 

(Repeats) 
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Th'llere are a lot of motorcycle riders ill today's racel 
Yeahi. l'ere are forty-two. 

(Repeats) 

(startled) Look! Two motorcycles craslied! 
Boys andi girls, "ell fie, how iallny motorcycles stay 
if) the race? 

Foi.y. 

Yes, forty. 

lar)
 

Antid now we arit goinmg to the first foot race of the 
day. 'lle rttners are getting ready. lhey're ready! 
They're off! 

People runtii ng (Studio) 

Look, there are fifty-six rtilmers! 

They're really movintg. 

Look! Look! Six irimiens have ahrCady fiuisled. 
Boys antd girls, six rull iels I av', finished. l ow 
nat y have not filislhed yet? 

Fily.
 

Yes, fifly ruInnrs. 

Trausiti to1 notebooks 

M tilt iplication (Recorded) 

Boys and girls, let's go oil working ill tle notebooks. 
We are going to dictate some multiplication exer­
cises. 
But you are not going to work theim yet. You're only 
goitg to write them. Let's begin. 
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You're going to write the cxcrcisc one hundred 
sixty-eight times four like this: first, write te 
num)er one hundred sixty-eight. 
(Alusic:09) 
Below tie eight writc the four. 
(I'ause:03) 
A littic to the outside write the times sign. 
('aiise:02) 
And draw a line un derneath. 
(Paiuse:02) 
Wiite this othier exercise. Always write the first 
IiIulber al)ove. Write one hundred sixty-nine times 
thire. I'll re)eat it. One hundred s'xty-nine times 
three. Write it. 
(Ahisic:f6) 
Let's g oi. Write f'Mir Iituidred six tines two. Four 
hundred six .mes two. Write it. 
(Asic:l6)
 
Last of all, write one ilnindred lifty-three times live. 
One hundred fifty-three times five. 
(Aiu.sic:16) 

Quietly, do these excicises by yourselves. 
Yes, b),s and girls, because we are goiig now. 

"helnie (Fades in and stays under) 

Bye little friends. 

See you soon. 

Behave yourselves. 

Thellce (Fades in) 

We have plresetlted Lesson 171. The next lesson will 
be 172. 

Theine (Fades in and out) 
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TlE RADIO MATHEMATICS PROJECT
 

Teacher's Guide
 

Lesson 171, Grade 2
 

BEFORE filE BROADCAST: 

a. 	 Colpy on the chalkboard tie followintg groups of exercises (Part
Oine and Part Two), and tell the childlel to copy them in their 
noteboo0ks. 

Part One 

1/3 + 1/3 = 2/5 + 1/5 = 

4/10 + 1/10 = 1/4 + 2/4 = 

Parit Two 

45 52 76 82
 
+27 -17 +19 -45 

b. 	 Copy on (lie chalkboard P'art lhlree, but tell the children not to 
c i)' (lie nuinmbers in thieir iotcbooks. 

Part lhlree 

A. 258 582 825
 

B. 706 670 607
 

C. 341 413 134
 

AFTER TIlE BROADCAST: 

a. 	 Vertical multiplicationfrom dictation. After the broadcast let the chil­
dren solve the multiplication exercises that werc dictated by radio. 

31 
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Observe them as they work. Ifsome clildren have difficulty let 
them coilsult their inulti)licationi tables to help them find tile 
answie rs. 
When everyone has finislcd, have several children go to tie 
cialkboiard and give them the exercises to solve. IlTie otllcr clil­
dren can verify tlcir aiswcrs anid make corrections where there 
are in istakcs. The exercises dictated by tlie radio are: 

168 169) 406 153 
x 4 x 3 x 2 x 5 

b. 	 Vertical subtraction. Copy oi tile clilkboard tile following exer­
cises: 

54() 9'15 850 562 
-286 -757 -279 -173 

Ask lile children to copy and!solve these exercises. Observe tel 
as tley work. if some children have diffictilty, tell them to pay 
atention to tie (ligits that tllcy are going to subtract, and that 
wlheni tile digit bClow is greater th lathat almve, tcy call 1lot 
subtract anid must borrow. When everyone has finished have sev­
eral children solve tile exercises on the chialkboard. Tl'ie otlher 
children call check tleir wr)lk and make corrections if necessary. 

c.Vertical divimsion. C1py on 	 thethe chalkboard Ollowiig exercises: 

95) 2 8'17)4 68) 3 465) 2 

Ask tle children to copy anl solve these exercises. Give help where 
necessary to the childlen having difficulty. Afterwards have sev­
eral children solve tile exercises on tie clhalkboard so that the 
others have tile opportunity to check tlheir answers. The children 
who made miistakes them.may correct Check tIhe corrections of 
these children. 

d. 	 Writing numbers by dictation. Dictate to tile children the following 
numbers to write in their notebooks. 

5091 3871 2302 6800 9001 4101
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Give sufficient time For the children to write every number. After 
you have licta tel all of tihe nuinbers, tell the children: "Look at the 
number 5091. What digits did you write? (five, zero, nine, one)
Now look at the Following number, 3871. What digits did you
write? (thrce, eight, seven, one)" Ask time same qucstions f'or eaci 
numbcr. I lave several child ien come to tie chalkboard and give
tdem time same nmumbers to write so that. tihe other clildren have a 
ci anmce to, com pa re a nd correct tlieir work. Finally point witm a
pointer to each niumber wmitteni on time chalkboard so all tihe clil­
(Ireil C;amn read thelm aloud. 


