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Innovative Lessons for Integrating History of
Mathematics in Secondary Algebra and
Trigonometry
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Ahstract

The wse of Wistory of madfemativs i mathemutics isaching
)= u'j'.:'.i'{ufl.' n':ﬂgﬁ,r:m'rf, Howeror, fn data FM']G'H.",I-' g thamaties
Sevesders o ol foed r'rlr.-.'.llfl"-.' ."r'.-'rrﬁ.l'_}-' avaifable fegchime raterials far
Shes peepese, Sapedemenial Teaching  matecials TF Integrating
fistoey o mathemaka~ 0 secondary alpebea and trignnometry were
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Numvcheduwled standsrdized ipterviews were condueted o
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ootk mrotivatos stocenis o sedy mare” nciuding bistory makes
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were fho wemsoms that Shev offersd The stidents  fedmed the
sppplemantal materialy ae fearning materiels that corded doe s
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Introduction

Mathematics 15 a necessary human activity, one that responds kel
necds dictated by human cxistenes itself. Mathematics iz evident 1 al]
sorietles and cultures. Constantly evolving in response to society]
conditions, (Swetz, 1984). The necds it responds to are both material apd
mtellectual. As the needs change, so does the nature of mathematios

Among must branches of scicnee. the process of progress is one f
bath correction and extension. Aristotle, one of the greatest minds evor to
contemplate physical laws, was quite wrong in his views on falling hodies

and had to be corrected Iy Galileo in the 159005, Even Newton, rhe
greatest af all scientists, was wrong in his view of the nature of light, of
the achromaticily of lenses, and missed the existence of spectral lines.
His masterpiece, the laws of motion and the theory of universal
gravitation, had to be modified by Einstein in 1916,

Mathematics history differs in existence from all other histories.
What makes mathematies unnjpue? It is only in mathematies where there
are no significant corrections - only extensions. Onee the Greeks had
developed the deductive method, they were correct in what they did,
carreel for all time. Euclid’s work was incomplete and has been extended
enormonsly. but it has not had to be carvected, Everv one of his theorems
i5 valid to this duy. Prolemy may have developed an erroncous picture of
the planetary system but the svstem of trigonometry he worked out to
help him with his esleulations remains  correct. Each greal
mathematician adds Ls what came previouslv, but nothing needs to be
uprooled (Boyer, 1991).

Teachers of high schonl geomelry are confronced daily with the
problem of making the subject as interesting as possible for their
students, Teachers find the challenge of producing lagicsl-deductive
arguments cnough w keep the students interested and motivated,
Sharing with students some of the history of the development  of
grometry,  especially  introducing  them  to some of the great
mathemativizng, will get them to appreciate the fact that mathematios 12
the product of human minds, created in responise Lo human meeds.
iLaghitner, 19910
. History van cxplain a greal deal of the “whys" in mathematics.
Bidwell, 1983) According to Jones (1969) theye are three categories of
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whys i the teaching of mathemoties Thewe nre the chronologieal, the
loienl, wal the pedagopeal heomodegrent whvs anelude sueh items o
why there are gty munotes in o degree ar non houre This Lepe ioks Tor Lthie
gouree Of such worde ss "gora” and “monute” e owell as CRecond”, Thiese
aned many other hstorieal fuets, large nnd small, nol only give answer to
the whys of a particular gquestion bul alsa, n the hands of 8 skallful and
informed  teacher, trgger  doscussions nhout the pecedsity sl
arbatrariness of definitions and of undefined terma. It can alsa pave the
way for discussions ahout the peyehologionl bases of mathematical
systems and about the development of extended definitions, ruch as thisme
of "number” which change with the development of new systems, heing
generalized and rephrased toonelude the new ideas ag well as Lhe ald.
Logical wiys, us explained by Jones (1864), include an understanding of
the nature of an axiomatic systern as well as the logieal reasoning and
proofs that clothe the axiomatic skeleton with thearems. [t s imporiant
that students grow to understand this structure. [t 1s also consoling, on
the part of the students, to find that Descartes called negative numbers
“false” and avoided their use that Gauss bad a “horror of the infinite’,
Not only do these stories offer the consolation that great men once had
difficulties with what today are fairly-well-clarified concepts. They also
show how mathematics grows and develops through generalzations and
abstractions. Thev indicate that the mathematics of a few years from now
will no doubt be different from the current mathematies while still
including today’s ideas, perhaps in altered form.

Pedagogical whys, as pointed out by Jones (1969), are the
pracesses and devices that are not dictated by well-established arbitrary
definitions: they do not have a logical uniqueness. They include such
deviees as “working from the inside out” in removing nested parentheses.
This is not logically necessary, but experience and a little thought suggest
that they are less likely to lead to errors. Historical ideas may help in
hoth the sclection and explication of such pedagogically motivated
PEROCERSCS.

The history of mathematica will not function as a teaching tool
unless the users (1) see significant purposes to be achieved by its
introduetion, and (2) plan thoughtfully for its use to achieve these
purpases [Jones, 1969),

Solomon (1984) provides some answers to the question “Why do we
want to teach history™ The reasons she puts forward are for illustrating
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the nature of acientific knowledge: o show the human face of A TIOR,

and
fer understanding the soclal relations of sclence. On the question “Hivwe
shall we teach 1?7 Solomon provides four different methods: using

contemporary 2ources, using drama, small group diseuszion work ang
imaginative writing and artwork. . |

Havellana (1996} points out that! The history of seience nffers
rich source of muaterials for learning values, for giving “humannpss” b
arienes, and [or understanding mankind, Through the study of the R
of scienee, students A UITe H |‘-Heper un[}{-!t'ﬁ‘l__;_i_l']_ding of the iﬂtm'al.'tiuu
between scipnee amd society, Scicnce teachers pan consider R
stralegies in Leaching the history of science to underseore thas sciense. if
taught properly. will stimulate students” nwerest in, and develop positive
attitudes nwards science. Some suggested strategies 1o make the histopy
of seience/mathematics more effective are* use of vi Enettes, dramatizalion,
small group discussions, iImaginative writ ing and artwork. H

DWEVET, Bone
guidelines are put forward and they are! remember to use - historically

accurate malenals) fiction o enhance the element of hum
materials that are short and entertaining: supplementary or motivations]
activities: materials that stimulate and inspire discuzsions: and materials
that emphasiee a scientific attitude (pp.22-27).

Acvcording to Guerlae (1977, cited in Jenkins 1989, the
business of the history of

of knowledge of .

el

an interese;

tETtTa|
gclenee 18 to reconstruct the stary of acguisition

- - solenee and, ahove all to study selence az a human
aetivity, how it arose, developed. sxpanded. how it has influenc
influenced by man's material, intellectual, ev
A degcription of ‘the business whic

el or been
en spiritual aspirations, It is
h is attractive, and ane, which seerns t
inply a major role for the history of selenee, not only in contributing to,

and shaping Lhe objectives of, 2 humane scientifie education, but also in
suggesting a new dimension for the teaching of history in secondary
schools.

Russell (1981) illustrated how history of seience relates to
influencing attitudes loward science by scrutinizing the dala collected by
Harvard Project Physice. The developers of the Projoot Physics Course
deliberately set out to influence students' aititudes roward o seence
subjecl and, as part of their strategy. incorporated directly inte the course
substantial material from the history of svience. Weleh and Walbers

11972, ag cited by Russell 1981), summarized the sipnificant course effects
as follows:
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Project Physics students rated the concept Physics as more
Historcal, Philozophical, Social and Humamtamnan and  (ess
Mathematical and Applied than did students in other courses. Project
Physics has interesting historical approach. math background
unnecessary and books enjovable to read and it has diversified learning
environment while other physics classes are rated ‘most difficult course in
gchool. In addition, no significant differences were obtained on the
cognitive measures in the course comparisons (p.33!

Walker and Schaffarzick (1974, cited in Russell 1981) reviewed 23
studies and reached the plausible conclusinn thar teachers can influence
student learning in significant wavs by the content they include and the
emphasis they give to the content of a course. Walker and Schaffaruck
generalized about how much history of science 1= required to influence
altitudes thus “If we wish to use the history of smence to influence
students’ attitudes roward science, we must include significant amounts
of historical material in our course content” (Hussell 1981, poaal
Furthermore, they added as a second conclusion: “If we wish to use the
history of science to influence students’ understanding of science, we must
include 4 significant amount of historical material and treat that material
in wavs which illuminate particular charactenstics of science” (Russell.
1981, p.36).

|nscructors who embrace the constructivist approach to teaching
and learning will provide meaningful supporting concepts for students to
enhance their understanding of a new concept under study. Tt 1= for thas
reason that the constructivist view of learming favors storyvtelling sinee
storics provide many connections among concepts. making them more
meaningful to the learncr. The learner integrates the new information
rriti m{iéting schemata in & meaningful and interesting way, According to
Wandersce [1990), ane means of intrducing the nature of scienee into
ceicnce coursce in a manner that will be meamioglol and thoughe
provoking is through the use of historical vignettes.

Vignettes about the history of science provide a theoreticalls
oyounded method by which rhe history of science can be explored.
Vignettes are little stories that tell an interesiing, :-.Lllvnlmn'grﬂirhm;_:
slice of higger stories. They are fictional stories based on hastorical
accounts of science whoss function 1= to make soence inleresting, while
providing important information to the student: abour the history of
seientific  developments.  Vignettes will help the students make
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comnectwns hetween the past nnd the I‘I_Ir'*‘ﬁ"”'-- ’_".".rl ‘5"”“1 'th(lllmi 1'”‘:-'-' by
concepls Lhat they are learning '1‘“ “farts 1"””} d"”'ﬁ; '_1': r_t’”i':ﬁ_:l""'ﬁ"‘JF"'ril
Vigneties stimaliate the :-I-.1dq_-|1'r:~'. I_TIH:I':-:-'L ) R : rice: LILoach, 1949

An anternctive listorical vignelle ilH_"u-h un the uther hang | “
techmique for leaching the nature of KLIE L :m_d mathematipe, It
comhines a story  Lelling method with a 'l:'lli-":U:'-Hlﬂﬂ methrud Thiegi
inferactive stomes lake only about 10-15 minutes of |:1ﬂ:~::al1-imrz; they
provide a hink hetween primal soience and q-untr:_-n}pm-urj.- AC1ERn Tht_-:.;
should be nszed to emphasize the process of acquiring !H.|1|:|.1.I.-IE|:|g|__ (R, 1
and Wanderses, 19451

Quotations, according to Fleron (1995}, may be 1}5;,,;1 t
journal writing, to encourage exlracurricular student vestigations tn
introduce new topios, Lo give evidenoe for the relevance of Lopies, by o JaTifs
thinking. to inspire and stimulate, to increase vaeabulary, tn UM iz
key concepts, to give credence and authority to our words

cAnd e romte
thought and discussion. Quotativns can also e uzed 1o ampl

1iby his.t.-:mric;al.
humaniztic,  acsthelic,  intellectual,  artistic, rhilusophies]
eplstemological aspects of mathemartics.

Using costumes and drama ean add o special
the history of mathematics. The students not only Lo
af the mathematicians but they eun also zee a livi
these traits. The mathemativian's work can he high
arc understandable and memorable, Deamatizaiion
glven appearance ihat lasig only « few
scripted play (Shirley, 2000},

Mortimer Adier (1982,
Lhese to stimulate and motivg
lewrning, It is on Lhis tntex)

1 oatmulgy

BN b

appeal to looking o
arn the human trans
LE Person acting gy
ilighted in Whays Lhai

tan be az shaol ps g
minutes, or it ean be a Tully
cited in Roach 19920 recom mends 1y L of

te students and open daors o tne world nf
that this stady was conceptiualived.

Objectives of the Btudy
Thizs rvescarch aimed (o develop and

leaching malerials lin history af m
mathemarics,

altdale  supplements!
athematics! for fourth vear high seheo)
which integrare hi'E‘tnT'.'," of mathemarics with the lessone w
algebra and trignnomerty toward emhancing the affetive |
mathemative students. Morcover, it aimed to delermine the proveption ol
]112’]{1 school students about the i.Il’[.l.’}g'r;_-,]_tiDn nf ]'I.iS'[-'iJI'}' oof 1uﬂ[]1pm3_[|:::-.1!!
the teaching of algebira and Lrigonametry by answering the illowing

parnings ol
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mierview questions:. How do vow prefor your mathematies to be taught -
the mathematics legsons with history or the mathematics lesgong withoat
history™ What can you say about the reading (supplementall materials
given to vou? Which do vou like best or least among the lessons about
history of mathematies” In vour opinion, what are the characteristics of a
mathematician?

Significance of the Study

This study forused on researcher-developed supplemental teaching
materials that can be used by mathematics teachers in integrating history
of mathematics for classroom uze. Such instructional malerials may prove
to be the answer to the question: What is the best, way to stimulate and
motivate students to learn high schaool mathematies?

In like manner, the lessons will make the students aware of the
porwer  and  limitations of mathematics, Using history in Leaching
mathematics provides a personal and cultural contexl for mathematies,
which helps students senge the larger meaning and scope of their studies,
When they learn how persons diseovered and developed muthematics,
thev hegin to understand that posing and solving problems 12 a distinoty
huran activitv. Moreover, by viewing mathematics from a historical
perspective, students learn that the process of problem solving s as
important as the wsolution. As a rvesult, students’ perspective of
mathematics can zhift to 3 mare positive one, It is eertain that
mathematice will play an even greater role in their future and there will
be muny occagions when they will need o make judgments and proper
choloes.

Seope and Lamitation of the Study

The researcher constructed and  validated the supplemental
materials integrating the history of mathematics in line with the Lopics in
Mathematics IV {Algebra and Trigonometry).

The supplemental materials include biographical information of
mathematieians, aneedotes of known inventions of mathematicians,
quatations from mathematicianz, and vignettes on the development |
discoverv of impertant mathematics concepts.

-l



The Mundanmae Forum Vol X1X, Moo @ BLE. LAHOYLAHDY

Theoretical Framewark

science education literature has established the need fr thelusiog
of the history and philezaphy of science (nature of science) in high schioa
seience courses leg, Duachl, 198905 Matthews, 1990 Wanderase, 1994,
Thiz 1= also true with mathemarivs education as cvidenced in the warks of
Smith (19510 Hofinan (19590 Swetz (1984, 1089): Bover {1941% Jopes
L1981F Lightner 119591 and Bidwell (1993,

The Kational Council of Teschers of Machemutics (NOTMI
Standards’ first “New Goal for Students: Learning to Value Mathematics"
(1959) states, in part:

Students should have numerous and varied experiences related to
the cultural. historieal, and scientific svalution of mathematics so that
they can appreciate the role of mathematics in the development of our
contemporary socicty and explore relationships among mathematice  and
the dizciplines i serves. | iz che intent of this goal-learning to value
mathematics — 1o focus altention on the need for studont awareness of the
inleraction between marhematios and the hizterical situations from which
it has developed and the  impaet that interaction has on our eulture and
our lives (p.5-6).

It iz evident from the abave statement that there is alzo a need for
the integration of history of mathematics in the mathemarics O TER
thal students will value the discipline.

The constructivist  theory  defines learning as  an  active,
constructive procegs of the learncr's current knowledge and the new
knowledge presented. 1t assumes that the learner comes to the vlassronm
with strongly held beliefs and views about evervthing in this world, These
prior beliels or coneceptions are found not only difficult to change Tt they
alsa impede learnming. Thus, learning is alzo viewed us g process of
conceptual change

Studies showed that strategicsiapproaches that are anchored on
the constructivist theary of learning have potentialz o impive studonts'
conceprual understanding. Teachers who embrace the construetivist
appriach Ao teaching and learning provide mea ningful supporring
concepts for students to enhance their understanding of a new coneept
under study. 11 is for this reason that the COnELruelivist view of learning
favors storytelling or vignettesiictional stories based on historweal
accounts of mathematics (Roach, 1999); guotalions uzed to amplils

= &0
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historical aspects of mathematics (Fleron, 1098); anecdotes of known
mventions of mathematicians (Bidwell, 1993} and the history of the
I.'it"‘-'t'll':l]:ll'lllf"fl'lj oif GE‘I’FH‘IE‘L‘I‘_‘L’ {Lik{htﬂerl 1991} sinee theze materials provide
many connections among concepts, thus making them more meaningful to
rh? ]_mrner. Moreover, the learner mtegrates the new information into
existing schemata in a meaningful and interesting wav (Wandersee, 1990)
and thus enhancing hiz understanding of the concepl.

. Un the other hand, the information processing theory explains the
limited capacity of the Short Term Memory (8TM) where processing of
information and “learning” takes place, Thiz limited capacity of the STM
18 belicved to inhibit learning. Thus, this theory suggests that if the
memaory lead of the learner can be reduced, then the learner can attend Lo
more important aspects of the learning process. The integration of history
of mathematics reduces the memory load by presenting other aspects,
Thiz is hest accomplished by “brief, stimulating, historical lessons”
(Wandersee, 1990) interspersed with concepts throughout an existing
mathemalies course,

Canstruction of Supplemental Materiala

Supplemental Materials for Algebra and Triponometry  are
mstructional materials for Algebhra and Trgonometry incorporaling
History of Mathematics that included biographical information. and
guotations from mathematicianzs, ancedotes on known inventions of
mathemalicians, vignetles based on the lives of great malhemalicians
and the development/dizcovery of important mathematical concepts.
These materials wore collected, constructed and validated by the
rescarcher.
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Ldentification of Tepes from the prescribed
Vathematies IV (Algebra and Trgonometry!
eurrieulum - the PRsEC

' i :
Survey al Historv in Mathemares

(.

Malerinls

Singling Histoeeal Materuls snitalle tor
tho tap:

¥

Manning and writing lessons ineorporating

huarory of mathomaries

.

Validatinn of lessones

Figure 1. Provess iz Canstructing the Supplemental Materials

In the making of the supplemental materiale, the researcher had
followed the process ue diagrammed in Figure 1. The lirst step was to baak
into the Mathematies IV (Aleebra and Trigonometry) currieulum for
fourth vear students as prescribed by the Department of Educarion, The
Fhilippine  Secondary  School learning  Competencigs  (PRSLC) for
Secondary Education Development Program was referred to n identifving
the topics. The lopics considered in this study were enumersted in the
limitation of thiz studv. Afrer the identification of topice. survey of
existing historical materials was done. In the review of histornical
materisls, the following were taken inlo consideration! the development of
mathematical eoncepts, vignetres, biographieal data of mathematicians,
ancedotes, quotations, problems of history of malthematics, and activities.
The sources fur historical mulerials came from the mbernel, history of
mathematics books and mathematical jourrals. In singling out materals
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sutted for a topic, the researcher considered the available matenals
gathered and the materials that would best fit the topic. For example, in
the topic "Length of an arc”, the researcher had chosen the historical
account of ‘why there are 360 degrees in one revolution’. “how did radian
measure come about’ and ‘the origin of radian measure’ because degrees
and radians are meazurcs for the length of an arc. The planning of the
lessons came next, Historical materials could be placed in the first part of
the lesson for motivationul purposes, in the middle as parl of the lesson
and at the end for assessment. After the writing of the lessons with the
integration of history, these lessons were shown to experts in the field of
mathematics education and high school mathematics teachers for
comments and suggestions. After revisions, these were pilot Lested.

The researcher also constructed lesson plans for Algelwa and
Triganometry showing the integration of history of mathematics based on
the Philippine Secondary Schools Learning Competoncies (PSSLC) for
fourth  wvear mathematics. The lesson plans included  topies on
trignnometric and exponential functions. There were 156 lesson plans
made by the rescarcher intended for the third grading period. These
lesson plans were alao shown to experts in mathematics education and
mathematics teachers for comments and suggestions, These lesson plans
were pilot tested to fourth vesr students and revized based on the given
romments. A sample lezson plan is shown in Appendix A The list of
leszon plans constructed by the researcher is alzo shown in Appendix B.

Data Collection

After the presentation of the lessons, the rezearcher did some
informal interviews with students. She had inlerviewed 18 randomly
selected students (9 belomging to the high ability group and the other ©
came from the low ability group). The non-scheduled standardized
interview technigue {Goetz and Le Compte, 1991) was used, where almost
the same gquestions were used for all the interviewees. The order 1n which
the gquestions were posed changed depending on how the respondent
rescted. In some instances, some questions from the guide questions were
skipped. In other instances, the nterview was cut short when the
respondent showed disinterest as indicated by consecutive responsc of
“pakalimot ko (1 forgoth or “wala ko kshibalo™ (] don't know), To increase
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transeribed  Fach intomview session Fasted b o |

Ity thee presentation of the g litatove it eodes ware usee for thy
students The high ahey group was poited H while 1. t-..'1l- Hl: I-I“TJII fair Eh
low ability group. M is the eade for male subjects while F iupu I--m:lll.h
Thus, the code LMA means “Low ahlily Male, stodent 17 or HFLS
means “High ability, Femate atudent 137

Students’ Perceptions about the integr_atinn of History
of Mathematics in Algebra and Trigonomelry

T asscse students’ prrocption o1 “how well they receved the new
a1l thev rreetved the supplemental materials

wav of teaching” and "how w : :
cmralies”, several questions wers asked n

an nicgrating history of math

the interyiew: _ _ _
| Histary of mathematios was invluded in the Jessons n Algehen

snd Trigonometey during the third grading while during the
1=t and secomnmil g|';1di]]g. Lhere was no h.i?.'l'.tl-[‘_".-' imeluded. How
do wvou prefer wvour mathematics to be tnught - the
mathematics lessons with history or the mathematies lessons
withoutl hiztory? Whe? _

7 What vun vou sav ahour the resding (supplemental) materials
given tovou”

i Whaeh o v like best ar lenst among the lezsons abhout history
oo mathermabies?

4 In wvour npinion, what are  the characteristice of a
mathemarizian?

Highteen (18 atudentz participated in the  inlerview, Nine
students (5 males amd 4 females! rame from the high ability griup while
another nine students (4 males and & females) reprezsented the low ability
ST -

Mozt of the sledentz (16 out of the 18) gave an affirmative
responge o gquestion 1. They preferred the teaching of Aloebra and
Trigonometry with history o mathematics. Their reasons wers varied as
the [olliwing execrpts show!



[he Mindanao Forum Vol XIX. Mo 2 M.E. LAHOYLAHOY [ecembrer 2005

1. History would give background to a concept thus giving it
more meaning.

o prefer math with history because history will give
math Crce st some h.-;.r'#gm.gmd =0 that we can understaad O
eastly and will give more meaning to the concept fust ke ‘sine’
{HM02)

"Way mahibaw-sn asto s beginning o historr
sa math, kung ksnusa nagsuged ang math roneept wug
kinss ang nag-discover (ni. [Beeause we would know
the beginning or history of mathematics, when a math
concept started and who discovered 1. "(HFOL)

2 Not knowing the historv would make one 1gnorant.

am in favor of math with histor. It is good
becsuse oven IF vou know the formula or vou koow flow
ro compite bl dand know where Hhose come from or
whe frmidated if owe gre s somewhat ismorant.
Having math with ustory will give students more
hnowledee, v more Anowledge. I mean  kanang
Latirhaio na ka sz math wave nea pa gvad bonus Lurn
aha kany wihan I mean that vou aleesdy know
malhemarics and vou also got a bonuz by knowing
where it came from|, "(HIM10}

3. Knowing history of malhematics is like knowing vour family
Lred.

“F prefer the teaching of math with history
Bocause fistory Is Important to us B ghves us more idog
af opr orimn, Parcha  Mitaw sa familyv,  moam.
kinahanglan ngs mahiba Woan moe dng I feagikan o
history pars naa kay idea sa imong family tree [Just
like # Tarmily, ma’am, 1t 12 important te kmivw vour c:-rigm
ar history g0 that you have an idea of your family tree].”

{HMis)
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mathematies motivates  studying

wond prracdis

Tl

]ﬂllllrilnn history ol
mathemalics mare arl gellimng

“f prefer math with history hecalise My g0 Hff_f*-j' e
good and bigh. T fike the lives of the mathematiclans,
their  characteristics  and  thedr r.'|'.-r.lr-.".u'?.'..l'£'.l'-f.-'ﬂ.l‘.-' fke
Fvibaprean Theorem, Carfesian plane and the eirele, T
met fvated me to study more, THELO!

“Apr skong wusto kepapy na 8y m'sﬁlmj-' kuy
daghian ue diseussian unva makabale ka sa [ile sa mga
mathematicians. (figanahan ko pagto-un buss dili na ko
maFero kay naa man gvud Koy IEanswer. I prefer
mathematics with history because of the discussion and
vk wonld know the lives of the mathematicians, [ was
mativatcd to study that is-why [ no longer got zoro
bucause vau have something to answer.]. "(LF06)

5 Ineludimg  histery  makes  mathematics  easier  to
understand,

“Wranghan ko uy math karon nga na 2y Melory ks
sayen ra ug maka-answer pa ko kang maam. [1 like
mathematics now with history because it s pasier and |
cindd answer aur teacher | “(LFO1}

Custo ko sa math nge nasy fustory kayv 1ahi ra
FRan .ff.allr.l.':a wilAy fmfory. Sayon ra karon kavas una, |1
prefer mathematics with history because it different
from mathematios withoot history. It's easier now than
before | " (LMO1)

B, Knowing hiztory means learning about the lives of
mathematicians, their stories and quotations,

T prefer math with histery because the soncepts
are still the same but fives of mathematicians were

invluded together with thelr stories amid quotations.”
(HM1T)
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Foweild prefir math owath fistory becaose we
peed math te lewen more and we know how math
devieloped  throusl the  pears. 1 thaught  that
athematiemns are pesfect dilf man diay [it's notl, thes
dre ool realiv porfece, "THF13)

Not meluding history of mathematics is horng

~1

Thusto ko naay hstory, kav kung wala: hision
suma. Dhvi-divitsn ang leksvon namo. Pera na v histors,
cfaprhian e ne  awmdishawegn habirn HH S
matheinaticians, kinsay nag-discover sa formmids ngs
s gt we inababs nils, [ prefer Dmachematics)
willy history bocnuse il is bering if we don't have historsy.
H o history 15 acluded, T well know  abkour the
mathematicians, their lives  and  therr  discovory. |
(0T

Heowever, not all students were affirmartive in the integration of
history of mathematios in Algebra and Trigonometsy, az gleaned from the
respran=e of o student from che high ability level:

“Fowodd rather Givor more e feaching of marh
Wit el fisiery especially that the achievement tost 1z
sear. Hinar man gvud ang na’av Bistory [the pace of the
lesson iz alow when there = history] and £ am afrard
thar we woudd nor finieh the math topies that will be
ineinded in the examination "THFOS)

The responses Lo the atudents” Interview on Question 2 — “What
van you say about the reading (supplementall materials ;ven to yau?”
rovealed that most of the high ability students 0 the experimental group
judged the supplemental materials by whelhar 1t could mercase interest

inor motivate meore learning of mathematics, They said:
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Thr supplemental maternals are interesting and Mmotivatip oho
1o read

ke the aneedotes, [ was motivared o read
them because of the pretures. The aneodofes are Lepy:
funny and itormacive, THMO2)

"Naa tanan ang information Al information are
therel. mteresting, it morivates you o read snd the
Aftecdotes are short bot kataw-qaan funny], STHE1O

2 The supplemental materiale ape eaaEy o read

The marerials are ensv o to read and sive us
mitormation about mathematios and how Fe fnvedrioed
smet g Ang mas anecdotes maom kav tihuend hiiva
IThe aneedites are really true, ma’am | THMO#)

S0 The supplemental materials are enjovahle,

“The matenals are perfoct hecaise all i there, ft
IS ocolipacl, e seommare and che fenteralization wers
mood. The ancedntes worp inftrmative, finny aid EAEL
fo waderstand bur with a jesson on math far vau in
chunk abour. § enfoved it vert e, "THMOT)

“Mas nacenioe gvad ako meam () enjoved it
maam.] o had peticad T AIWRYE raise e hands gnd
I oalwayvs wane o answer our feacher because T opad
wnderstood 50 mech Unva neenteresrod o oo sa s
matfematicians nga apil we mew lessons |1 was nlso
interested with the mathematicians welhiuded in the
lessens| "(HM1M
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The cxperimental low ability group of respondents. an the other
hand. did not welesme the supplemental materisl=. Mozt of them read Lhe

The supplemental materials ave cxeiting.

" read the matoiials v e provided we st
home. T even read 5t to mv sisters especialiv the
ancedotes. The matcrials gre verr exeiting. They can
add more knowlodge, "(HF13)

The supplemental materials are understandable

“The reading materials were  anderstangda e,
strterpsting and sasv to read [ oven speni fime reading
them at home. " (HM17)

The supplemental materials are vory good and in delail.

“The reading materials were very goodl. Thov
explain well fow  mathcmaticians  discover Hheir
comtributions, Na-av prood ngx grpakita, panangiian,
ang Pvithagorean theorem kay gapamil sa Pvifagorean
DUZENe ArOR mE-prove ang theorem. | There was u praal of
the Pythagorean theurem shown using the Pathagorean
puzzlel. The reading materisls were in detail and
Interesting. I like the gquotations because i caughi myv
atteation, T even find time reading the materials at
Bome TITHFO)

materials inside the clazs only. Among their peasons weve:

i

So much work at home and no Lime to reard.

“oo wedtond na fang ko paghasa kay nemaiigva man
gud mi omaam se Riwalan ug wala) magbantay sa
tindahan [1 read in school becnuse we had a store in
Kiwalan, ma'am, and I watched our store] “TLAO2)

“Ahong cibgsa ang mga materlals ug 10 minutes
{fang kv daghan man ko ug rrabafn sx halay sy akong
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auntiee fha man ged ko gapuyvo sa da. |I read the
materials for 10 minutes heeause 1 have so much work
abomy aunties house,] "ILEO

Wav Descartes fang ang ahung nabasi ka wala
man g ko'y oros sa baley tumpod si trabwhe. Mughasa
nu dang fo dindi sa classeenns per SAURAY 1R AGE dng
pras v maghfase saman, [[oonly read Descavies
hiseanse | have oo finie At home biecause al work. | !]I".|'\_-
riend inside the classroom Tee o bew mundbes hocnbise 11's
alrewdy Lime tor elass LT

[

The supplemental materials ave wardy

“Wala pako mabvisg so balay kay oddi ko anahan
maghisn e daghan lotrs, Mapagos fang Ko ve basa b
tawsgnn ke ol maam sa odass [ was not alide o read Q1
at home beeause | don't ke te vead with 0 mach zeept,
I'm anlv forced to read when oo calls me o read in
the clazs, " (LMO)

One student in tae ow abiiiy level, LMUG, was not able @ read all
bevause be st the reading materiala.

The low ability group of students was not happy about the extry
reading materials. It can be deduced that they don't like reading They
have many reasons for oot reading the materials at hume A positive
commment eeming from one student of this group was
“Wade nuko mahass ang mgn basahon pers gitnn-sw
naka qRg fAnang mga pctures sa maifematioians fav
mindat man. Medvo pareho we nawong sf Pethavorus L
Thales. [ was not able tr read the reading materials but |
did look at the picteres of mathematiolans beoanss thes oo
atiractive. Pvthagoras amil Thales Tieik alike]™ (L3001 '

Thiz comment. shuwed that some students in the low abality greap
enjoved looking at the pictures mncluded in the supplemental mateitals

but not Lhe texl print.
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The respondents from both the high and low ability levels were
asked during the mterview which lessons in mathematies thev liked hest
or liked least (question 3. Their answers were varied. Most of the high
ahility group liked the history part, 4 student expressed his fondness for
the anecdote about the donkey:

T fiked the anecdote about the donkev because the
donkey thought that it could alwars &il into the river so
that its burden. a sack of salt, will be fight, It did not fnow
that Pyvthagoras would change the cantent of the sack info 4
sponge and when it falls geain inte the river, its burden
became heavy, Ilike the lesson of the anecdate. " THRMOT)

The srudents were interested in the lives of mathematicians

T WHhed Paseal because he invented the [first
calcudator that feads to the screntific caleulator now and for
the studenis ity really noeded "THF10)

“f ked the anecdote ahout Newton s fove far the cat
and its kitten at the farm. It shows that he is onfv human.”
(H FOa)

Yiapahan ko ni Pvihaporas, bale nagtudio siya sa
mga estudvante nga fvang gbayran. He biked to share his
Enowledere with vithers bisag siva ang naghavad. Unya ma-
refate ni nako sa akong mgs parcnis nga kung (3as ang
akong grado tage-en nia ko wy fecentive. [1 liked
Pythagoras because he paul the students so that he could
teach them, He liked to share his knowledge even though
he was paving them. 1 could relate him to my parents, My
parcnts give me incentivez whenever I get good erades.|”
(HR10)

“Flikod Pythagoras and Seseara. Frthagoras gave us
the Pvthagorean Theorem snd Bascars made a prood of the
Prthagorean Theorem using squares and frangles just ke
the aetivity we did @ the efsssrocm, " (HFOB]

14
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! by Sl ]

One student expressed her aspiration to be Like FT"'””H-E':'F:L-:.

"I would like to be Pvthagoras because he js 5 o
regcher and he likes to teach even if he wijl Pav his

students. T like to be a tegcher but T don't have AN by
pav my students, I would like to mention to mv students
someday what Frehagoras did so that thev will appreciaso
math just fike what T did "(HF13)

Mozt of the students, however. exprezsed Vheir dislike for 1}y
legson on Surya Siddhanta (an Indian book which conlains g table o
numnbers recorded in columns 8- and V. . it plotted. the sequence 3, Bk
like a quarter of 2 sine wave tKennedy, 1969, p.547 1, Here are the

I Ve g
alinit the lbsson:
T gt confused with the farmula of Surva Sididhania
and ! onfv sofved the 5% term of 8. even though § have g
efeendagor TIHIAT LD
fdon't like the Jesson an Surva Siddhants beca e

of the long sompuiations to gt the pext term of the 5.."
(HE01)

Mozt stuldents interviewed digscernod that malhematiclans are
observant, open-minded, curious, imagihative, persistent, intelligent, and
Hovepts mistakes, All Lhegn I:I']H]"ﬂctﬂ;_']fi_]_j:_'s_ Are In anawer Lo q-m.__-_”_i”-n 4 —
“What are the charseteristios of 2 mat hematicign®

“Mathomaticians gre kovn observers, h Fiahtt heganse
they gre abie to think, apnly and think of possible waye
that makes s thing work. They are peopie like us but with
patience to let something happen, They are persistent and
nature Jovers just fike Newton who first made s
cxperiment by poing against the wind to measure wind
firce, " THMOT)

Mathemalicians ure problem solvers. They create
something, st Fke Descartes with hic and v oof the
Caricsian plape. "(LFOT
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Implications in Mathematice Teaching and Learning

Srudents’ rogpomzes to the introduction of history of mathematics
were dichotomized Some felt 1t increased the nterest 1o learming and
come said that it made learning sven baring. Brudents’ interviews
ceflected that the sole concern af Lthe students 1= iterest, In ather words,
crudents would judge a new way af teaching attractive or not by whether
it makes learming stimulating and interesting. Along this line, those
students who are seared of too many words would find historical stories
horing rather than the other wuay around, One way 10 fozzen this
“language anxiely’, according te Chi-EKat lat et al (20000, 1s to think of
mntroducing the historieal stories orally the narration) instead. Wrilten
roxts can he distributed as optional reading for students 1o read aller
lags al leisure. This iz in line with previous research thal person-
epvirnnment (i tcongruence hetween actual and prefersad classroom
cavirnmment! is the core of making classroom environments condueive te
lparning Wang and Watkins, 1406

The Curriendum  and  Fealuation  Stapdards  for Seloo!
Mathematios INCTM 19880 and the Sasie Education Currieatum (Depld
202t emphasized Lhe need to address lingaistic flueney or conimumicalum
skills, which include reading. writing, listeoing and speaking. te vnbance
mathemarical understanding and problem solving ability. The studen)s
pussivity in mathematies clagses is one basic prablem that canfronts
mathematics Leachers, Some teachers usually got disappointil due to the
fact thar students would not bother asking questions even if they did nol
understand the lesson. The question that some mothematies teachers ask,
according to Role (1985), 15 “Why could we not gel vur students to talk
and nsk yuestions in our clagses?””

Mathematics deals with abstract concepts and many  times.
students do not even know what guestions to ask about the coneepts. T
wncourage them to tall, the teacher should provide the students some
talking points. From what the researcher has gathered from her
ohzervations, historival resources related Lo mathematios are close o e
hearts of the srudents and this s a fertile ground for effective studend
teacher and student — student interaction. When students por wsed oo
talking and expressing their ideas and opintong in histoical diseussions
this will be earried gver in the actual discugsions of mathematies bz sras:
thus, students will he free o expriss how thes fesl about the =ubpec
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Ay,

matter itself, This might stimulate thew thinking that would |egg thi g,
ask questions about mathem atics _ i

One very important word of caution 1o teachers loading i
historical discussions: There i 4 tepdency for students and togohers m:'i.,l.
s parried awar b the interesting discussion of Ristorical resoupepg tha
thev might farget their immediate concern. mathemarics fearmmg, T,
teacher using the integration of hstory of muthematies i tenching
mathematics should be cautious about this so that tme will ot |,
wasted. She should learn to hit the discassion within the bounds of (),
lesgom

Both ohscrvation and research show that another reason why
Filiping students do not talk in mathematics classes 15 berause of Timited
Enclizh language proficiency Students with  language  backgrourd
different from English need special help o adapting 1o o mathematics
clacs eomducted 10 Fneheh (Rale, 19951 “Students who do not possess the
level of Enghsh proficiency needeld for mecting academic peguirement s
lack some or all of the wide mange of skills. Some students lack the atalis
to Hsten, speak, read and write in Enghish, Other students have :-||-.Ihi|'.|?r
and listening =kills but are belaw high school level in reading and writing
(Cuevas, 18900 The students who parbieipated o this study have thes
tvpical characteristics of second-language learners

What can teachers do 1o provide opportumities fo wihans
communieation skills i mathematics” What can he done 1o heelp 'h"_-"'
students participate meaningfully in elass activities! How can studenls Ifll
assisted i developing the lanpuage skills they necd 10 dleal '-"-'_ﬂh the t_"'"L_‘j
and materals given o class? Rule (19950 suggested seme ““"“"-""“‘P;'_"';_
strategies for dealing with these challenges. Two of these strateges o 'I:,
were used in this study were found effective: (1) Offer 'f'.l”.l”r"’"m"'l'llmdu IJ
students to talk about mathematics using their native fanguage it "‘:;‘;H
Engfish and i2) maintain a classroom cfimate in which stipdonls
fimited English proficiency are encouraged to participale,

The teacher who participated in this study offere
for students to talk about mathematics and historical 1sues
mathematics using their native language as well as English |
findings suggest that concepts and skills ean be rva-u'll'rlrlrljir
language-minority students are given the chance 1o disias them
native language {Hakuta, 19861

. opportmties
polated 10
FI:.I'H'I.':'IF:'I'I
arhent
1 f.i'1l'i|'
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Recommendations

The present study reports the designs of supplemental materials
for integrating history into algebra and trigonometry for high school
students us well as the process of its experimentation. The process of its
development should shed light on how a supplemental material in history
of muthematics could be gradually constructed based on situalional
appraisal of learning difficulties. It also serves as an example of latter
designs,  Students’  feedbacks  will  provide  rich  infiemation for
mmprovements, Eventually, the reacher would not only depend on ready-
mads teaching materials but gradually develop the capability of designing
curriculum materiale that serves the purpose of learning hest. “The ideal
teacher knows well higther particular disciphine, but 12 ready to transeend
it.” (BEC, 2002 p.9). In this case, the teacher should become a thinker, an
evaluator a= well az a curriculum designer {Wong and Su, 1985 cited hy
Chikar Lit, 2000, p. 47y The development of curriculum concepts
through history should be of greac help in designing the tesching of
mathematics.
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