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Remaking the Curriculum 

Alfinio Flores Pef'iofiel 

Theme Group 2: The professional life of teachers 
Subtheme: Cornputers and i nservi ce education 

Fifth 1ntl?rnation.a 1 Con9rE<:ss on rv1.?:ithem.?ltic.a 1 Edu•:::.jt~on 
Ad..-laidJ?, Australia. Au9ust 24-30 1984. 

Brief overviev·t of educational system in r1e;~ico ( 1 984) 

Grade 

l/. ,, 

7-9 

Name 

Preesco 1 ar 
Primaria 
Secunda ria 

;;g of places to total age group 
population 

50% 
100% 
85% 

After grades 9 the system 1s more selective. Percentage decrease quickly 
until there are onl!:! 28 000 graduate students. 

E1jucation is irnparted by_the Federal gm .. ernment, by State g9vernment or 
by private institutions. 

Federal 74% 
State 20% 

Free te;<tbooks for PRII"1ARIA 
edited by federal goverment, same book for the \·vhole country. 

For SECUNDAR I A 
Several choices, te~<t has to follov·l the official program {federal system). 

Pr-eparation of teachers 
01 d system unt i 1 1984 
E1ernentary teacher 
4 years of ~lormal School after secundaria (grade 9) 

( 1 ess math than in secundari a ) 
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5econdarq teacher ·-
4 years Norma 1 Superior. The maU1emati cs theH 1 earn is a J gebra) ana 1 yti c 
geometry) calculus .. stfltistics. 

UNlV'ERSIDAD PEDAGOGiCA. 
Uni '/ersi ty for teachers J 4 years after Norma 1 or Bachi 11 erato. They do no 
prepare rnt~thematics teachers. 

Bar:: hi 11 erato Grades 1 0 -12 
Attached to a University 
or to the technological system (centralized curriculum). 

Chan:n::teri st i c::; of the educat i onti 1 sy:;;tern 
highly centralized decisions with respect to: 

curriculurn 
tel~tbooks 

hiring of teachers 
in-service courses ( 1Ni th credit) 

Computers 

"Prouect fvli cro SEP 
~· 

.. J 
;: i r·=- t nhu- ·=-P. · 
I f ..;} • }- •-' 'Jo 

Bui 1 d computers (I'·Ji croSEP) for pachi Hera to Tecno 1 ogi co. Langueges: 
J:iAc;ll~ PA' c:r·A' L Thi=l .-.nn--.nrdar·=· ""rj:l t"~·•t dc.c·igna1·"' +n he. .~.-.tnn""tl.b],::. \Mi+L-, :<=.nJ'T L·M·-· -·,. ._:._ . : "-~'~-..,~IIJ...,:..•-·rVU ._. ti_ • • _ .. _;j 1...-U J..._ t.,;c;,_ . .t_I r-•U ._. rJJf..l,I..I .:i 

c:omrnercial brands. 

1 ~, "L-·t-·"tf':!llt_t=~ro:- o~r "'•~hr:!t-.] {·n-·()(J'- \·';'J(l() -=-t 11t"'·-.nt-=-1 fnr "" f'J'"ImniJt er 1 ::.tror""+ nr' I 1_. I~ J 1:- .,., -f ._J , ._. -:::.v ._ ._1 \, _. v · -...· ,_-.... ._. -~' .. _; :JC ._:,, ._1 U '.J -· IJ- .. .., • I..J . U 1,. _I !j• 

Primary gofl 1 is thet students should l.eern to program on their spere time. 
lt!Dorator~d will be open 7 am to 9 pm 

Secundary goal use computers in the clt~ss. 

Conferences and \ ... torkshops to "se 11" the computers (a couple of. teachers in 
each buil di ngshoul dbecome enthusi asJ and be willing to 1 earn to pt-i:,gram 
and use the computers J the rest shoul1d not oppose the computers) 

Soft 'Nere de';le lopmenf -

throw;:~h a central group. This group \"till pro,juce soft\-Yet-e and also adapt 
and rnarket soft \•Yare me~ de under contre~ct by others. . .... _ .. 
\·v'i1l also distribute soft 1trere for other machines (Apple .. 1Bty1),~~~--::-:---:--

...... -·- .. ,.":"-. 
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E'ui1ding of computers in i"1e~dco. 
::.1% of the shores of o compony hove to be in me~<icen hands for compeny to 
pn:ujuce computers in t'1e~dco. 

Costs (for Apples for instance 25% more than price in U. S. in dollars) 
~;e·/era l months of a secondery teacher sa 1 tlry. · 

Effect of this type of proyect e'·lery body is Wtliting before doing anything 
Ut~i versi dad Ntlci on a 1 Pedagogi ca for instance. 

Pr:Jblems in introducing the computers that ere similar to those observed 
in t!1e US. 
- fear that students \'\'i111earn fester, knovv more than the teacher 
- integrating computer with math curriculum. 

Special Problems 
- pr-ogramming 1anguajes have commends in English 
- softvvere available is in English 
- nr; ,..::. 

,... ·'-··~ 
l 't:: '· t d . ' - , arge grups '·.~'') s u· ems; 

""- not corn pat i b 1 e 
- centred i zed system. 

Effect of computers in the curriculum 

quBlitaUve thinking 
roun,j numbers. 

tepics that can be introducerj earlier 
topics that should be introduced earlier 
topics that should be deleted 
topics for teachers 
a 1 gorithmi c thinking 

cr1ange of attitude· many solutions toe problem; inductive) e~<,ploratory 
thi n!d ng; students learn faster tt1an teachers 

Topics that can be introduced earlier 
e~<ample: use of variables 
probability: frequentist empirical approach 1m<~t of large numbers. 
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Arithmetic of "round" numbers is not associoti\.·e. 

l 0 LETS= 0 
20 FOR N = 1 TO 1 000 000 
3(J LET S = S + .00000 1 
40 NEXT N 
50 LET S = S + 1 00 000 
60 PRINTS 

1 0 LET S = 1 000 000 
20 FOR N = 1 TO 1 000 000 
30 LET S = S + .00000 1 
40 NDff N 
50 PRINTS 

Although in theory both programs should gi\.•e the same ans1rter, they don't. 

10 FOR N = 0 TO 1000 
20 IF N * N = N A 2 THEN PRINT N 
30 NEXT N 

~ 1 0 FOR N = 0 TO 1 000 
20 IF N * N - N A 2 = 0 THEN PR l NT N 
3C' ND:T N 

The set of answers that the computer gives for both programs may not be 
ifjentical. 

r·-Jany t~ns\·~ters to tl prob 1 em, many solutions. 

\n/rite eprogram that gives the follo 1rling output. 
1 3 5 7 9 11 13 15 1-7 .19 21 23 25. 

10 FOR N = 1 TO 25 STEP 2 
20 PRINT N
-30 NE;~:T N 

5 LET S = 1 
1 0 FOR N = 1 TO 13 
15 PRINTS 
~J .-. LE-I c - c: .. j ~\.) ·-'-...;+L 

- ~- -------···------- ------·--·---. ........ . 

-- --------·---··--·--· 
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10 FOR N = 1 TO 13 
20 PRlNT 2*N + 1 
30 NE~·H N 

10 FOR N = OTO 12 
20 PRINT 2*N + 1 
30 NE:~:T N 

T '."tO v·tays to cal cul ate e 

5 LET P = 1 
10 LETS= 1 
20 FOR N = 1 TO 20 
30 LET P = P/N 
40 LETS= S + P 
50 PRINTS 

5 INPUT R 
1 0 FOR N = 1 TO 1 00 
20 PRINT(l+l/N)AN 
3(J NEXT N 

Algorithm to find a root_ 

5 !NPUT A, 8 
10 LET 1"1 = {A+B)/2 
15 PRINT fvl 
20 IF ABS (F (1"1)) < . 000000 1 THEN GOTO 1 00 
30 IF F(t1) > 0 THEN 1 0 LET A :: r1 

IF F(f"1) < 0 THEN LET B = f'1 
50 GO TO 10 
100 STOP 
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Probability 

1•:) Difvl V(6) 

20 LET R = INT (6*RND + 1) 
30 LET V(R) = V(R) + 1 
35 PLOT 2-R .. 2* V(R) 
40 LET P = 1 
45 FOR R = 1 TO 6· 
50 LET P = P * \l ( R) 
60 NEXT R 
70 IF P = 0 THEN GO TO 20 
ElO STOP 

Discovery, e~~P 1 oratory. 

10 LESS= 0 
20 FOR N = 1 TO 12 STEP 2 
30 LETS= S + N 
40 PRINTS 

. 50 NEXT N 

5 FOR N = 1 TO 12 
10 PRINT N * N 
15 NEXT N 

Babylonian method to e~dract square roots 

5 INPUT N 
1 0 INPUT "'·lOUR GUESS" S 
2 0 LET S = 1 /2 * ( S + N l S) 
30 PRINTS 
40 IF A6S (N -:-S * S) .000000 1 THEN STOP 
50 GO TO 20 

Topics to be deleted, de-emphesizerj 
peper anrj pencil e1goritms 

+ carry 

-~----------·--........ - .. 
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FINAL REPORT August 30, 1984 

Theme group: Computers, Problem Solving ond lnservice 
Education in Developing Countries. 

Organizer: Richard J. Shumway 
Ohio State University 

Panelists: Alfinio Flores 
Centro de lnvestigacf6n en f"1etem6ticas 
Guanajuato, Mexico 

Arthur L. White 
Ohio State University 

Recommend at 1 ons 

A. Teachers of Mathematics at all levels should incorporate into their 
teaching short (3-1 0 line) computer programs for the learners to wrlte 
and modify. 

S. Curriculum developers and publishers should incorporate computer 
programs related to the mathematicas concepts of each topic. 

~ 

C. Small~ inexpensive microcomputers can be used for effective teaching 
end learning of significant mathematics conceptes and processes. 

D. All teachers of mathemtltics and/or teacher trainers should have a 
computer for their own professional use at home and/or in the 
mfithematics classroom. This includes teachers of mathematics from 
primary through adult groups. 

E. Courses for training teachers should be model experiences of the use of 
computers in learning and teaching mathematics. 

F. The computer should be used in teaching mfithemetics so as to provide e -
1e6rner controlled environment in which the leerner is engaged in 
genereting his own concept structures end problem solutions. 

G. The educationel system should provide support to facilitate methematics 
teecher users of the computers in the classroom. This system should 
include e computer resource person, inservice for teechers to increase __ 
end improve computer use for learning methematics. 
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PROBAB I LIT"/ 

TC:P!CS \"/HERE COf1PUTERS TAKE THE BURDEN OF CALCUL.~ T !DN 
G~APHiNG 

~:;! ATiSTiC~: 

EJFUJ~iNG AND D!SCO\/ER!NG 

··· ··- PP.~JPERTiE.:; !JF C;Jf·'1PLiTER ARJTHf·'lETfC: 

·-. =,1 

.. 

EFFICIENT AND !NEFF!ClENT 

TCiP IC:S TCi BE DELETE[:i 

in 1 j:"! H - {"' + R't /·-; 
1 ._. ...__: I ' - •,t""'l .~_, ,: • -

30 IF COS (D:P r-·1) > 0 THEN LET A = t'l 
.An ' ;:- ,-. r, c: t ~ ·~· P r·-1 \ ., r, ~, ~c.,.. r~l u:• ::::; - 1'···1 ~--· 11 -·-·-· 1,L..1r!, ·' •, ·-· !I --1 !...'-. 

50 GOTO 10 

FINDiNG ZEROS C!F fUNT IONS 

··-----:.... ·-~-:--=·----~---· 



5 i_ET P = 1 5 iNPUT~ 
1 Ct LETS= 1 

30 NEXT N 

e = 1im :z 1 /n! a - 11. ,...,.... { 1 """ 1 h-:in 
1-• - f j f ~. ! 

1 f I If/ 

10 L!:T S = 0 

. ··: 

5 INPUT N 
t (~ -l T\jD! iT ~~vriUO (:;! iC!:·cn. ::· 
lvi&I<\..J (.._.•,-...._~..;t_.....;...;_~....; 

2Ct LET S = 1/2 * (S + !'L/S) 
- 30 PRINTS 

.. ~("· ; :: .1 b~.c 1 :.• _ c * c"l _.. n···1u'·;f) 1 TWn·.1· c•r:::' 
'-t·J· ;i H ....; \. r·4 . .J ._;l .... ... .,.t, -~, 1, ,;_, ....;J vt 

50 GOTO 20 



SCI LET S = S + 1 CtCiCn)QC1 
-) r-,r"': ••• , -
~, i ,.... -:' :I·'·' l '-
-· · i . \, ll: ._1 

1 Ct FOR r·~J = c~ To 1 CIC!i) 

1 C! ~OR :·{ = -12EL/[i TO J 27 /[) STE? 1 /C1 -

3C' LET H = [t * X + 12i3 
4t) LET \/ = c~ * 'l + 36 

6_C~ FtLOT ~ .. \/ 
- ·; 7C~--r\JEXT }{ 

1 Z) FOR G = 1 TO 12 

.. . - .. -------- --·-· -------- -··· ····-···. . .... 
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2Ct PLC;T r~~~ 1'1*2 
~ (:t f~i E :<T i\J 

~:) LET \i(~) = \i(R) + 1 

LET P = l 
FOR R = 1 TO 6 

15 FOR N = 1 TO 20 
·?n i FT :::;. - l!\;-l IF. * Q[~ili -t 1 ··~ 
---· -- !"•-. - 1 1 '·'-" l·.,:fW I J 
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