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Theeureem? teaching of mathemalwes 19 anedimensional. As Swety
(1984 observes, mathematies 1eachers frequently enneentrate an the
svimbls, the mechanics, the answer-resulting procedures — without —
IREHT |:'|'||'I;-_'h what 'I'|'|:I|'|1I."11'|il,1'|-:":-.' 1= “all abowt” where sbocomes from, heew o
waz labored om, how deas were perceived, vefined. and developed 1ot
useful theories, In brief, the social and buman relevanes of the subpect -
aot browght into place,

At beat, this method of tenching  mathematics produces
Enewledgesble students who can dispassionately use mathemaics out
wha at the same time percetve mathematics as an ineomprehensible
calleetion of rules and formulaz that appear en masse and threateningly
descend an them. They think that mathematics s “closed,  dead,
emotionless aml all discovered, 1t Hes eompletely in o book or in the mind
of the teacher ready to be rolled out and absorhed” (Bidwell, 14493, p a6l
Thus, students buld 1 themselves peyvehological barmers o true
mathematical understanding and develop ansieties about the learming
and uge of mathematies.

Acknowledging  the  problem  posed by this  situation  in
mathemarics teaching, the Curriculum and Evaluation Standards for
School Mathematios (1989) of the Mational Council of Teachers of
Mat hematice (NCTRD has called for ennsiderable reform 1n the approach
to teaching and learning mathematies. Three kev atems reconsidered
examined acrose all grade levels are commumicating, econnecling and
valump mathematies, History allows us to study all three. Students can
communicate ahout historical Taets orally or in wriling® they can connect
marhematios tn wvartous coltures as well as toe other mtellectual
developments 1 sowence, philosophy  and  religion: - history - can
substanriallv add to students’ value of mathematics learned from the pasze
and in the present.

What can the history of mathematies do for the student=s? When
properly used, coupled with an up-to-date knowledge of mathematics and
its uses, History of Mathematics = a sigmibieant tool Llones, TO6R
Wandersee, ]',:J'Ell!j} in the hands of 8 reacher who teaches the “whys” e o
the chranalogical whys, the logieal whys or the pedagogical whys) teaches
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for meaning and understanding: teaches a0 tha childrer
apprecte the nature, rode, and fascination of mathematjes: La
that student= know that men are sUll creating mathematies and that 4
oo mav have the theill of discovery and invention. ey

G a more practical level, diversifving the munne, N whig
concepts are presented breathes fresh air into MsLraction. The tl,:“__‘-r:élr
who uses a variety of strategies to help students learn concepts mav h
able to hold the attention of students at a high level. Aceording |, Pask,
and Lamb L1992}, the caze for emploving lessons like historical Vighet |,
15 both theoretically and practically strong.

The history of mathematies, moreover, can subatantially humanize
mathematics. Bidwell (1993) explores three ways of using history
classroom, Mrst, he considers an aneedotal displuy thal uses Fittures of
mathematwians or calendars with birthrates in the elasaranm [T
stamps usirating mathematios or mathematicians as well as eollections
of word or symbols derivations can be displaved, Theso i ems can gei
students’ attention and spark their interest. A sceond waly fo use history
according Lo him is to injecl anecdotal material as the course is presented:

the third use iz w make historieally accuratse developments of topis a
part of the course.

0 yng

A heg i,

it Lhe

On the other hand, teachers can demonstrate that Lhe histary of
mathemativs lluminates today's mathematics and attempt to whet cheir
students’” Intellectual appetites for more. Teschers can divecl them io
sources appropriate for their students’ current interests and powers of
comprehension. Tewchers can lead the students toward the horizon and
invite them o follow through, Wanderses's (1990) cxperience indicates
this is best accomplished {(helow the graduate leveld by brief, stimulating.
historical lessons intersporsed  throughout an exleting mathematics
LOUTSE.

The history of mathematics appeals Lo human interest and
attention. It shows the relevance of mathematics to life! it gives students
confidence when they associate themselves with the mathematicians whoe
were not alwavs successful in theiy

tasks. Thiz  way. history ‘1
mathematics motivates students to learn sipee learning takes place
people who are motivated (Gagne, 1985),

Learning mathematics is a copgnitive  smdeavor, A= in "'_r'h'"T
copmitive Tields, affective fuerors play an important role o it The role o



T Mmoemar Forom Yol KIK e B M E LAHOYLAMHGY = al [derember 205

affect seems 10 be paroculerly important in the development of higher
order thariomg skills =specially 1n mathematics (Role, 1995)

1 1= glome thic ine that this research 15 conceptualized. If affective
faciors plev sn 1mporiant role in both mathematios teaching and
mEethemanes. then 1t stands to reason that imtegrating history in the
mathemetacs lessons can affert studenmis” performance,

Statement of the Problem

Thas study simed to determine the effects of integrating history of
mathematics on fourth vear high school students” cognitive and affective
eprninge m mathematics. More specificaily, this study sought answers to
the follpeing guestions: (1) Do the achievement reores of those taught
wiih methemates onlvy and those with integration of history of
methemsatics differ significantly (al between students of high and low
mathematcs abiity and (b} berween male and female studenis? (2.} What
effert does the mntegration of history of mathematics have on students
affecmve  learnings, spectfically  in thewr  la)  attitudes  towands
mathematics. b! percepuons of the usefulness of mathemarcs, ¢
sonfidence 10 learming mathematics. (dl anxety in mathematus and (e
behsfs about mathematics? (3. Does the affeenive learming of those taught
mathematcs with it history differ significantly from siudents not
exposed Lo hustory of mathemartics? (4.) In either approach. what is the
relationship of mathematics achievement o the affective learmings”

Significance of the Study

This study haz zpecial relevance to the teaching and learming of
maithemance sinece the 51:1(]:-. was conducted in real classrownm silusions
with zecondsry sudents participating. The supplemental materials
developed for thas research wers integrated and applied o the teaching of
Algebra and Trigonometry in the high school.

Using histary in teaching mathematics provides s personal and
cultural context for mathematies, which helps studentz sense the larger
mesning and scope of their studies When they learn how persons
discowered and developed mathematies, they begin 1o understand that
posing and solving problems is a distnetly human activiey. Moveover, by
viewing mathematics from a historical perspective, students learn that
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the process of problem solving 1s as important ag the solutiin, As 5 Feayly
students’ perspective of mathemativs can shitt b a more posibive one | i
certain that mathematios will play an pven greater role in thegy [III.|_|r:;.
and there will be many occasions when they will nesd to malke Tl g
and proper cholces,

The result= of this =tudy could make mathematics teschers o),
alternative  appreaches or  strateges to making  the teacling
tathematics interesting. Integrating history of mathematics with 4,
usual mathematics lezsons i= 10 line with the true natare of mathemgs,.
and the real nature of mathematcs learming. Teachers can Adopt 1y
atrategy modeled in this stady toward razing interest in, and in phe
understanding arl apprecmtuen of mathematics.

The resulr of this study maight alse guude mathematics supery e
and school admumstrators o alternative  strategies i mathemages
toachingy.

iy

Senpe and Limitation of the Study

Thiz 15 a quantitative research wath qualicanve support Pattog
PIROO, p 1881 aszerts, “A combination of quantinsteee and qualitative
metnods of rescarch tan achieve triangulation”. The use of trisngulatn
provides cross daty validity checks. Triangulaten contmbares greatly to
the  resedrch  fndings  vegavdless of whether the  quabitative o
quantitative method has been emploved (Borg and Gall, 1989, p 3us) Ths
study 12 apen to the lmilations of a quantitative - qualitative research, B
was limted e fiee seetions of fourth vear SEDP hugh scheal stadents of a
public high sehool in Higae Cite. 1 made use of the interactive historizal
vignettes as =trategy fur integeating  history  of mathematics. The
arlentation o the strategy ol the teacher hundling the cxperimental
classes lusted for two weeks prior to the actual start of The experimen
The validation of the strategy was limited Lo one grading period. which
lasted for seven weeks starting from November 12, 2007 to Januaey 4
2002 for a total of 16 classroom — [I':‘-ﬂl:‘]'[][]g hours. The datsa were conhae:
tor test resulls, ohservations, compositions of students in their journis
and interviews of students,
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Regearch Methodology

The Sample

A public high school in llipan City of Lanao del Norte was the
lieale for this research. The subjects of this study are the bonafide fourth
vonr high school students of the school cnrolled 1n academic vear 2001-
2002, Four intact classes were selected from the six 18) sections in this
school two classes comprized the exporimental sroup and the other two,
reprezented the control group. Since the sectioning of this schonl was
based on grade point average, the lirsl lwn sections represented high -
ability group of students while the last two sections represented the low -
ability group. The experimental proups were sections 1 and HT while the
control groups were sectionz 11 and IV, The selection was done through
casting of lots,

Comparalality of the four sections in terms of ability was
catablished using their Otis Lennon School Ability Test (OLSAT) scores
administered 1o Lthe students on September 17, 2001, To classily the
students into experimental high and control high groups, the students of
gections | and 11 were malched according Lo the OLSAT scores and
gender. For example, 2 male student in section 1 with an ability score of
39 and a stanine score of 5 was matched to a male student in section I1
with the same ability zcore of 39 and a stanine score of 3. In like manner,
a female stodent in scetion I with an ability score of 40 and 8 stanine
seare of 5§ was paired to g female sludent of the same abality and stanine
geare in section [1 The ability scores of sections | and 11 range from 27 to
A2 with stanine scores ranging from 5 to 6. which means that these
students were of average ability, On the olher hand, classifving students
in secetiong I and [V inte the low ability experimental and low ability
control groups was alse done through pamimg. A male student of section
111 with an ahility zcore of 11 and a stanine score of 1 was matched to a
male student in seclion TV with the same ability and stanine score, The
samoe process was done with the females of sections 11 and IV, The alality
seores ranges from 9 to 26 with stanine seores ranging from 1 to 3. These
students belong to the low and below average ability. In all, there were
118 fourth vear high school st wdents included in the sample. All the four
spetions had move females (39.32%) than males. The groups were
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thovefore camparable i terms af thewr abihiy ot the start of qh,
cxperiment, Tabile 1 shows the number of samples grouped according ¢,
ahality, tresgtment and gender

Table 1. Frequeney [hstributin of Samples by Treatment, Ability and

i
Crermnidor

_ GROLE Male Frmals __Tozal v .
Experimental 44 a5 G4 501 01
High bl L& Al 629
VL I 1 28 2374
[‘oncral e a4 ] LRI
Hougli [ I b Zh-2Y
= [ ) 11 17 25 i 7
Total 48 710 118 JUARLE

Rezearch Design

Thiz study used intact classes sinee all ssctions 0 the locale of the
sludy are intact or existing sections. The rescarch design emploved was
gquasi-experimental. The nonrandomized cantrol gproup pretest-postlest
design was used. This desipn s appropriate since random assignment b
proups is nol possible {Leedy and Ormrad, 2000, p 28558

The experimental group was taught algebra and tngonometry
integrating historv of mathematics while the contral group followed the
usual teaching of algehra and trigonametry without integrating materials
om Lhe history of mathematics. The inventories on affective varables sach
as attitude towards mathematios, peresptions of the usefulness ol
mathematics, confidenee in learming mathemarics, mathematies anxaely
and beliefs in mathematics were administered to the students twiee, 35
precest at the beginning of the grading period and as posttest at the end
of the prading period. The administration of these inventories wag done
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during a one week period. For avademic assesament, Lhe sonres on the
Achievement test in Algebra and Trigonometry were treated as pretesi
and at the same time as pasttest.

One teacher taughe the four classes. She has taught in the public
high school for 8 years, She is fully convinced of the idea of integrating
history of mathematics in the teaching and learning of Algebra and
Trigonometry. She was practicing integration of history of mathematics 1n
her mathematics teaching, though not as deliberately as was done 1 this
study. The researcher trained the teacher in the exceution and use of the
supplemental materials.

The Instruments

Inventories 7 Seales for Measvring the Affective Variables The
following instruments were used to measure the affective variables
included i the study.

The Attitude towards Mathematies Inventory consisted of 285
items.  Of the 28 items, the researcher constructed 13 items,
conceptualized through readings and shown to the adviscr for comments.
The fifteen (156) other items were adapted from the Attitudinaire of Moreos
{1994}, The items from Morco were selected on the baszis of aspects not
found in the researcher's inventory. After that, the instrument was pilot
tested on September 10, 2001 on another class of fourth year students
enrolled in the sehool year 200012002

Fennema-Sherman Scales {1976) thal include the Mathematies
Anxiety Scale, Confidence in Learning Mathematics, and Perceived
Usefulness of Mathematics were validated in one fourth vear class for
readability and use among Filipine studenls on Sceptember 12 - 14 of
2001, All piloted items were included in the final seales used in this study.

The researcher constructed the Beliefs in Mathematics Inventory
nh the basis of readings from Carter's {1997) study. Again, the same class
was used to validate the Inventory. The Beliefs Inventory consisted of 14
1tems.

Lessont  Plans for Alpebra  and  Trigonometrv  showing  the
intecration af fristory of mathematies. The researcher consbructed these
lesson plans based on the Philippine Secondary Schools Learning
Competencies (PSSLCH for fourth year mathematics, The lesson plans
included topics on Lrigonometric and exponential functions. There wepe 15

vl
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permod. These leason plang were shown to the research adviser and i
wibviser fore comments and suggestioms. These lezson pluns were pilot
tested o freth vear stadents with the same characieristios 4« the
stz af the soudy in August 2000, These lessun plans wers poviaed and
bver was <hawn to the tencher who would handle the experimenta) and
coqi o] penips

Achzevement fest, The researcher conzrructed an achievement tegt
b Algebra and Trigonometry baged on a researcher prepared ishie of
specilication. The test had two parcz. The fivst paet incleded items on
irigonometvie functions while part two included items on exponential
functioms. Bach pare conzisted of 20 items. The achievement test wae
shovwen Lo the reaeareher’s eocadviser and 2 fourth year mal hematios
teachers of the Integrated Developmental Sehosl far comments and
suggestiong. The test was revised alter Laking mto consideration theiy
comments and suggestions, The achievement fesr underwent validation
using one class of fourth wvear students. Since the class time for
mathematies in the school is for 40 minutes onfv. the researcher afier
eonsulting with the adviser decided to validate Lhe est by parts. Part one
waz administered on September 5. 2001 and part twao an Seplember 6
2001.

Studert journsds. A& major source of data for this study was the
journal wriling of the smdentz in both the experimental and eont el
aroups, These journals include the strociareed, Hesenptaive and ohisceiv
notes of Lhe studentz. These deall with compogitions vefloetion=,
narrations snd essavs which Lhe student had wrilor abont reeps
experiences, Inpressions, molives, thoughes and levling-

Data Colleetion

Before  conducting  the  experiment,  the  oocourcho s ph
permission from the Divizien of Cily Schools Sopenntendon o [ligan
City and the Principsl of IHigan Citv BEast High Schoe! (0 conduct the
study, Upon approval of the vequest, she asked the Cuidanes Offies of
MAU-Tligan Institute of Technology to administer the Ons-Lennon Schoo
Abibity Test to the six sections of Tnurth year students in ICEHS. This wes
done to match students berween experimental and control groups of the
high and low ability level:s. According to Leody and Oemeod (20011
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“ldentifying matched pairs in the two groups is one way of strengthening
the pretesr-posttest control group dezigns”. The pairings, however, were
not all perfect matches, Comparison wuz made between the matched
OLSAT scores revealed no significant difference upon application of t-test
for the hagh ability 1t = 202, » = 8410 and low ability it = 536, p = 594}
groups. Comparison of matched OLSAT scores across treatment was also
done. The t-value of 087 {p = 931} indicated no zignificant difference
between the matched scores of the cxperimental and control groups. This
implies that the pairing of students between the ability groups across
treatiment was comparable at the start of the study.

Onee done, the two treatment conditions were randomly assigned
to the twao ability groupz, The experimental groups {experimental-high
and experimental-low} were to be cxpozed to the teaching of Algebra and
Trigonometry with integration of history of mathemarics, The contral
groups (control-high and control-low) were to be taught Algebra and
Trigonometry the traditional way without the integration of history of
thathematics,

Az goon as the treatments were azsigned, the researcher gave the
pretest on Achievement and AfTective Instruments to the lour groups of
students during their mathematics clazses. This was done during the first
week of the second semestor. Twn weeks prior to the conduct of the
experiment, the participating teacher was introduced ta the design of the
experiment. She was given directions on how te implement  the
integration of History of Mathematics in Algehra and Trgonometry in the
claggroom based on the teaching plans developed by the rescarcher. She
was also oriented on the supplemental materials made hv the resedrcher
and the necessarv strategiez needed to capture the interest of the
students,

A simulation of the stratepy of inlegrating history of machematics
wag conducted with a8 week before the actual implementation of the
experiment to the actual subjects, The life of Babbage was integrated in
the discussion of wusing the ecaleulator m finding the values  of
trignnometric functions. The purpose of the dry run was for the teacher 1o
got used to the idea of integrating history in mathematies.

The students were taught how to wnte a journal by reading o
them 4 sumple journal. They were also provided a copy of the sample
journal. Furthermore, to encourage students to write, journal writing was
given a minimal weighl in the computation of the students’ thivd prading

X7
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prade. Journal writing was done ns an assignment. This assignmeny o,
given after discussing n particular subject matier. Although the feqep,
gave instructionz and collected journals, the researcher checked af) g,
wournal entries. The researcher indicated individual comments inall o,
journals: in tuen the teacher discussed these comments 1n & general wy,
to the class.

Data Analysis

All the quantitative and qualitative data were analyzed to answer
the questionz pozed in the rezearch. For the guantitative H"l-’i!_'r'*}l:-.
descriptive statistical techniguez were employed to prezsent the profile of
the subjectz in the four groups, The t-test for paired samples was used Lo
detertmine the difference in the effects of integrating history of
mathematices in the instructional material: and in the LEHUhi]Ig nf
mathematics on achievement in Algebra and Trgenometey eompared g
non-integration of the same, Two-way analysis of varlance was used o
determing the main effects and interaction of the treatment with ability
and gender uzing the pretest scores as covariate. An intercorrelation
mutrix showed the relationship among the dependent and independent
vatiables, Crombuach alpha waz uzed to determine the reliability of each
ngtrument. All hvpothezes were tested using o = 0,05, All computations
were done using the SPSS program.

The yualitative date were gathered from the students’ jourmals

and the mrerviews condueted. Content Analysis of students’ journals was
alsn done.

Coding of Qualitative Data

In the presentation of the qualitative data. codes wers used for the
students. These codes indicate the group, ability, pender
wlentificalion number, The experimental g
roded B und C, respectively. The high ability group was coded H while L
was the ende for the low ability group. M iz the code for male subjects
while F for females, Thus, the wode ELAMO1 means “Experimental [ow
abulity, Male, student 17 or CHF1 3 meuns “Control, High alility, Female
aludent 13", . .

vand studen
roup and conirol group were
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Regults and Findings

Integration of History of Mathematics and Achievement

Table 2 presents the number of eases, means, and standard
deviatlonz 1n the pretest and posttest achievement scores by trestmaendt,
ability and pender,

Table 2. Number of Cazez, Means and Standard Deviations of Seares by
Treatment, Ability and Cender in the Pretest and Postrost
Achievement Test

THEATMERT Experimental  Comteol Total
(N = 50 iy = 54 I = 18
Prctoat  Posluesl Proest  Pratteat Preveal  Posl st |
ABILITY
High (R=hii
Misan 2105 2724 12,232 25,35 1.6 2L 4t
ETh 4.7 5.5 4.0 B4R .40 Rl
Low 1M=a¢1
Mean 11125 14.R1 .30 1267 B EY R
& 4.7 4 HFi ATh 14007 144 1.h3
GENDER
Male =151
Mean 1TAm 23408 1174 1 G Td 21060
ah T84 PR o 5.1 7.0 ol
FamalelXN=701
Moun 1340 25T ET4 1484 1147 18a3
ah 666 AT 481 £l K.k A.50
TOTAL (N=115;
Moan 1554 2124 9.4y 1906 L2 HE 2111
=00 T.1h a.th 4.5 AhA G b4t

In Table 2. the high ability experimental group consistently
ohlaimed Lhe highest mean arhicvement seore in hoth the pretest (21 .06)

Atk
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and the poesttest (27.230 while the low albhty control group alsg
ronsistently got the lowest mean pretest (7500 and postiest (12.07]
achlevement seores.

A tworwav analvsis of variance controlling for the pretest mean
achievement seores was done and the result s shown m Table &

Table 3. Two — Way Analvas of Varmnee of Mean Posttest Achievemen
Seares Controlling {or the Pretest Seores by Treatment across

Aty levels

Drepronddent Vaoriatde POSTTEST

T HI Sum Mian
Benree af Variation ol Spumnes ir Square b Sig |
Coreected Mol RHEREFEE | Lz, R G K nin*
[nbereepi RN R ] | 1R Hin 444 TN
FRETEST 170 [ §TL e R T T
ABILITY T206.01 | TEhOT HLRHS NNt |
TREATMENT Hi 2kl I LY noay Al
ABILITY * TREATMERT L RH I (G AT D
| Erear SATROK. 119 24 oy
| Trial 515 115
| Correrted Taval TATH LR 17
i i Squared = GRY LA usted B Squaesd - |_;_'-.||I_ - o

*Sgrficart ar 05 level

o After adjusting for the effect of protest, the statistical pesults
1nd1+_:r1m Lhat the main offeet of treatment is niot significant {F = 0587, a
A1 E:l. However, the main effect of ability is significanl (F = §2 580 | =
0. There iz no significant interaction effect betwesn the I-'ﬂ'_HI"IL-l af
ability and treatment on mathematies achievement (7 = 2RO, p = 046!
This means that high ability students performed significant v ;,f_.”_p,-' that
the low abilitv students. Furthermore, this supgests  (hat the
performance  of the experimental  studems did  nat differ significantly
from the performance of the contre] students in both ability Lol This
confirms the findings of Weleh and Walberg (1972} in their '.I.Hp”ﬂ (;“ the
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Project Physics Course la project which neorporated divectly into the
L e substantial material from the hmr.ury of sewenee) where “no
aignificant differences were found on the eognitive measures (achievement
testel in the course comparisons (p. 37H)

Comparnson between mean gain scores of the experimental and
enntral groups of the high and low ability levels 15 shown in Table 8. Tt can
he gleaned from the table that the high ability experimental group had a
gain seore of 6.17 from pretest to posttest. The high ability control group,
on the other hand, had a gain score of 133153 which 15 twice the mean gain
geore of the experimental group.

Upan application of t-test for paired samples (hecause the students
were matched) at 0.05 level, gave a t-value of -5.08 which 1z very highly
significant. This means that the mean gain of high ability control group
was signilicantly higher than the gain of high ability experimental group
i the Achlevement test.

Table 4. Comparison of the Mean Gain Scores in the Achievernent
Test by Treatment and Ability

Loampared
Groups N Gain _ tvalue Sirmficance
| Hagh Alnbity
Expe-rirmomtisl 31 %
it v 1D R
Comt il 4l IERE
Larw Ability
EII’H—'FiI‘ﬂHIILﬂI B 4.4
-1 138 1141
: Lantenl i 4.57
| Total
Experimental o Aol
' SR |
Contrl o4 GO

* Hignificant at 0005 level

11
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This result conforms 1o the findings of Chi-Kai Lit et al, (200 i
their study op "The Use of History in the Teaching of T'-']m.hnmnt]‘{s.
wherein  “the difference 1 the mean achievement scores of the
experimental and contrel groups were found to be statistically significay,
in favor of the control group” (p. 431, This implies that tho test BOOFER o
the students in the experimental group were lower than those ip the
control group. The gain scores of both the low ability experimenta an
low ability control groups were almost the same. that is. 4.36 and 4.5%
respectively, The computed t-value of -0.138 indicates no significant
difference helween the mean achievement seores of the twn groups, The
experimental low and contral low groups performed equally.

A lworway analvsiz of variance controlling for the pretest mesn
achievement scares of males and females in the experimental and contrg)
groups was done. The result iz shown in Table 5. After adjusting for the
effect of the pretest, Lhe statistical results signify that that the main effact
of treatment 15 not significant (F = 1 40y, it = 2231 The main effect of
gender, however, iz significant with Fovalue of 5.063 (p = .026). There i
no significant interaction offect belween  the effects of ability and
treatinent on achievement m mathematios (F = 011, p = 082, This

means that males and females in either the experimental or eontrol
groups did not perfaorm dillerently.
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Table 5. Two — Way Analysis of Varance of the Mean Postrest
Achievement Scores Controlling for Pretest by Treatment and
Within Gender Groups

I_]_-q]_w-n-:tr'-r'l r}'_EITl_thE PDET'TEET

 Type 11
Fum of Mean

| Souree Sguares  df Siuare F Sig.

(rerected Model 4208, 4 168a] L LnaE. 104 21214 AWK

Intercept 1144.129 1 1144124 52195 Lo
| PRETEST 4777798 1 2777.702 a1.238 00

TEEATMENKT 347 1 1,541 1.4484 (.223

GEMNDER A GG 1 401965 g.0hA ERE
| TREATMEMT *

LGENDER h.T4E-02 1 5. TaE-02 d R LR L

Frrur S84 K15 113 28,457

Total ain2l 115

Corrected Total 7373.291 117 ) ) _

a K Squared = 671 Wdmested R Bguarad = 555 * Rignificant at 05 bevel

Table 6 shows the comparison of the mean gain scores by
treatment and gender. The males in experimental group (5.58) and in the
control group (6.84) did not differ in the gain seore (0= -0.82 p= 0.416),
They gained the same way from pretest Lo posttest. This observation,
however, is not true of the females. The difference in the mean gain scores
of the females in the experimental wvs the control group was very
signifiesnt {p < 0.001), The female control group performed significantly
better than the female experimental group in the achievement test.

The significant difference between  the control  group  and
cxperimental group (combined male and female) is accounted for largely
by the difference between the performances of the females, not the males,
In the eourse of the experimentation, the students’ and teacher's main
feedback on the use of the History of Mathematics lessons in Algebra and
Trigonometlry was “lack of time” to finish the lessons. This observation
was noted by the obzerver when she wrote:
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The Jow ability experimental groups class hegan at 250

and supposed to end ar 930, but the math class nad to
extend up to 945 making use of the recess time fust o
finich the Jesson. On the ather hand. the high .:;f;.rfrx_q-
experimental group started math elass &t 420 [n the
afterncon and ended at 520, the earliest 2 aﬁiﬁrnmu
eluss s suppased to end at 500 in the afternoen. (Nov. 28,

2001}

Table . Comparison of the Achwvement Mean Qain Scores by

Treatment and Gender

Corparesl
Groups N {3ain _ t-value  Significance
Male
Experi moemntal 24 a.ad
-h.32 (416
Clantral 2 Gk
Permala
Experimental a5 5.11
-1.334 W~
Lantral 33 1005
Tolal
Experimental a9 5.31
=121 i
Comteol od 8,07
~ Bignificant at 0,05 Level

_ During some inlurmal disenzsions with the teacher, she
im_y:_.:d that the cxperimental groups (hoth the high and Ihfl' low
al_n]_lt:r' gronps! were bebind in their lessons. She zaid this waz nne
dﬂlfultj.-' zhe encountered in the implementation of the lesso -
This was the coneern of the teacher in ber comments! G
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omre students feel there was not verv moch tieme left far
actual math lessons o fearn, the d0-minute period = ol
el

This camment of the teacher was reinforced by aps ol ber stadent

“ategration of Histare of Math 15 just fine o discuss

but I just find that sometimes we spend more time on o0’
FEHF 4

The teacher tried o catch up. A strategv she used wos 2upgoesrod
in the following comments:

T feed that 18 is consuminge much time to foffow aii the
fuatancal tapics as oatimed o the fessons. There were
oecasions that | just gave the gist of the history rathor than
fuve @ lenethy discussion of 1. Also d pove sasignments o
the topics of histery of math to compensate fop the lack of
e

Althsugh the teacher and some students perceved that g portin
of the time spent 1o discussing mathemalies lessons was spent in history
discusmions, still, they were able to finish dizeussing all the lessons
However, this situation was not beneficial to the low almhty students.
This was mentioned in one of the informal interviews of one student whao
belongs to the low ability lovel:

“Na ako, Maam. bisan ug gamay ra ang among
rahuman nEa  (eksvon fasta kamn tanan  makasahu.
Segurs mas maaye pa Kand Kaysd maliuman dame 8o
tynan pero wali oiEy mi pasabran. " [For me, Maam. even
though we take up only a8 few topics as long as we
understand the lessan. That's better than we cover up the
whale lessons without any understanding| (ELMH1 1)

(dne argument against deliberately integrating histiry o the
teaching of mathematics 1= thal history discus=ions take tme from
repular ¢lassroom study of mathematies In the present study, thres
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students i the high ability group .nnd one 1 the low ability higg
perceived that the integration of history helped them to underg,,;
Algebra and Trigonometry lessons easily, The following excerpls aro Fru:
their essayvs:

o appreciate this integration of hstory noour
math lessan because 5t helps me understand more abour the
lesson TEHF13)

frohelped me to be postteve gn understanding
Algehea and Triponometrs "TEHM 100

You fearn to view math at another angle and that s
how vou understand it.” {EHF15)

Tt owas my st Leme tooge o oour Bhrary juse ro
research about Descartes and this helped me understand
the fesson an plotting posnts easilyv, " TELFNT)

Student ELFOT had hinted from her essay that the methad of
mteprating history 0 Algebra and Trigonometry motivated her o g
further by viciting the library.

From ubservations. it was not really the history diseussions in the
lessons that caused the vxperimental group to lag behind in the liesson by
the teacher's inadequate skills in leading the discussion There wens
times when the discussion went hevond the main tapic, When studen
showed enthusiasm and intercst in the historical 1ssues, the teacher was
carrivd away. Her attention was called as ta the probable results of same
lengthy historical discussions. However, having used the approach for the
firzt time, she needed more traiing and experience ta gam PX e e

The analvzis of the achievement seores indicated that the (jme
spenloin the integration of history in the teaching of mathematics did
matter in the low ahility group. It appears that the low ability students
needed more time to grasp mathematiea] coneepts and pl‘ln:EﬂH.*s;'h‘ and the
time taken for the integration of history to mathematics teaching affited
their performance.

. The non signifteant difference in the performance of students from
the high shility level hath in the experimental and control Froups wis
further studied. The 118 students’ scores of the MSU-Svatems Admission
wchool Examination (MSU-SASE) from the MSU-IIT admissions CHfire s
presented in Table 7. The MSU-SASE i usually taken by all enterng

16
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quﬂliﬁmi freshmen 11rrilc-.g+- students From all over Mindanaa, Sulu and
Palawan regions who wish to enroll at any schoal in the MSLU Svatem.
MSLI-SASE 15 a valulated and reliable test. The test includes Language
Usage, Science, Mathematies, ond Aptitude questions. The Language
Usage (LU part of the test messures the reading comprehension ahilicy of
a student. An interview with Prof. Luisa Mama-o of the Admissions Office
of MSU-TIT on March 24, 2002 confirms the purpose of the Language
Usage part of the test, She saud:

“A student who passes the fest, that is. who correctfy
answers at least 40 of the R fteme is considered good in
reading comprehension. However, 1f a student farls in this
test, that is If he gets a score below forty, he is considered
poor i regding compreflension”

Of the 118 students included in the study, only 32 or
27.12% passed the Language Usage cxamination while 61% or T2
students failed the examination. This means that more than fifty
percent of the subjects of the study had poor reading
comprehension and 12% of these were the sxperimental-high
group: another 12% were in the control high group. Thirly seven
(37) percent of the low ability group had poor reading
comprehension.  The  rclationship  between  the MSU-SASE
Langusge Usage Score and the Achievement Test Seore was
further examined using Pearson’s Product Momenl Correlation r.
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Table 7. Frequeney Distribution of MSU-SAS F,.L:mgu_flgu Usage Scar,
t}lﬂ :“r“.rl h".:' T.hl." I ‘IH Hﬂmilll"u“i ilfll!']ul'_i‘l'f'li in 1h.|: :"-“.HI__'.'

MBELU-RASE LU A0 tems and lees Than 44 1nd not zake Tota]
SroreE M s rha e :

N " M e M o, I o

High Ability | ]
Experimentul 17 14.41 4  LL¥6 i 1 3L 25y

Control 14 11.56 14 LLHE 3 N T
il |

| Low Ability | -
Faxperimenital i) 1.75 a0 |E &4 g 4.4 25 9170 |
Cantrol 0 il al  17.50 7 3.4 B 31 |
Total 92 2718 72 AL0Z 14 T1AF 118 1o |

The MSU-SASE Languspe Usage scores and the Achievement
senres of both the experimental (r = 65 p= 101 and control {r= .79, p=
001) groups were positively and significantly related, This means that
the higher the scove of the studenl in the achievement test, the better is
histher reading comprehension! the lower is his achievement score, the
poorer is his reading comprehension. This implies further thar at least
fifty peresnt of Lthe students included in the study had poor reading
comprehension. An interview wilh the teacher handling the classes in the
experimenl. conlivmed this result, She said: “Moest of the fourth vear
students, eapecirlly those belongine fo the fast fwo sectfons, could not
read propariy”

Attitude  towarde  Mathematice The  Attitude-Towards:
Muthematics  Inventory consisted of 13 items eonstructed by the
regearcher and 13 selected ilema from Maoreo's (1994) Att.itudinuir;. The
items used a 5-pomnt response scale. The highest possible score in the
Inventory iz 140, the lowest, 28, The higher the score i3, the more
favorable is the attitude of the respondents.

Table 8 shows that the high ability students in the experimentsl

group had the highesl mean (105,39) while the low abilitv contral Froup
had the lowest mean (95.89) in the pretest. i .

4k
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Table 8. Number of Caszeg, Meanz and Standard Deviations of the
Pretest and  Posttest  Seores  in the  Attitude Towards
Mathematics' Inventory by Trealment, Alality and Gender

TREATMENT Experimentnsl Contro] Total
(M = 54 D (N=118]
Precest Postrest Trretest  Postlast Pretast  Fostiess
ABILITY
High (N=62)
Mean 141534 107,23 10497 106 e LE 106,63
S0 ELEE: 032 1075 b i 1054 911
Law {MN=5R)
Mean a7 \/a GE {4 5.8 .00 e Y02
2D 11.44 1R 1% 11.58 1%.45 L 1.6 14,31
GENTDER
Male (N=d43}
Mean o717 LN i e 101 LY Yea @l TLGE
ST 19242 E.78 14.51 12,79 1.4.41 |0 4=
Female(k =701
Mean 1051 i 14 1033l 10k ,4% g1y 1ied 26
sD 969 1HR2 947 1141 B.50  14.26
TOTAL (N=118
Maan 101 8% 117192 LOGaG  L0l.4h inl.ED 101 .60
=L 11.41 14.10 1311 11.53 11.77 149K

The attitude-towards-mathematies scores of the experimental and
control proups aceosz the ability levels improved after the experiment,
exeept that of the low abilitv experimental group whose score decreased
by almost two points, A closer look at the values of the standard
deviation reveals that except for the low ability experimental group, all
the three groups were more ar less homogenous in their seores in the post
ireatment administration of the Mathematics Atritude Inventory.

The female students in the experimental group consistently scored
highest in attitude in both the pretest (105.03) and the posttest (103.14)
On the other hand, the male students in the control group scored lowest
in the pretest (96.79) while the male students in the experimental group
had the lowest posttest mean scare (100.13). The scores of the males
improved from pretest to posttest in both treatments. This is not the case
among the females. The standard deviations of the males and the femules

11
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in the experimental and coptrol groups indicated that the S0y

ool ),
two groups vary from 2 to b points

Table & Comparisan between the Posrtest Attitude Towards:

Mathematies Scores bw Treatment and Abila ¥
_Filmp;-]]"(-llj e oy Masitest Thfference twvalus Prabaatalin, :'“'ld_u_--
=1l LN N Il:'l,l.l I '.-I'.|r!,-|
High Ahalrs
Fxpormental 4 107,23
117 01t EHL Y
Contrsl %1 [0 115
Low Ahiliry
F::I'|.1|?'t'!|.'|:|-:"nr.||_| 2E U0 |
i I} TRIIE! MK
Cuniral iH e
Total
Expetimental Y 1061, 1
01,61 i .51 NE
Centrol % 161120

NS ot sipnifenne o

A comparison of the postlest attityde:
SCOTES 15 presented in Table o The high
had a shightly higher mean seare 110723 than the hugh ability contl
group (106.06), The difference LLATY waz found (o be not signiliant (t =
G498, p = 0.62). This means that the high ability students sernss
treatment did not differ in their .-1LL':Ludc—-tuwm-dwnmthumuLiL:H. The samse
observation is true of the |Jow ability group, Ni dilference was fund

betwesn the postrest seores of the low ability students in the X peTimentl
(96.04) and control (96.00) Eroups.

A tworway analysiz of VArIANCE wis tomputed for determining the
effect of treatment and ability on attitude towy rds-mathemafics mesn
scores. The statigtical resulis indicate no signifieant main effeet 1F =
0116, p = (0.734) of treatment on the attitude, The nteractuon effect o
treatment and alulity shows no significan: effect (F=0.116, p=0.7541m
attitude either. This suggests that the attitude-towards-mathematies

towards-mathematies mean
ability sxperimental grou
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grores of the experimental students did not differ significantly from the
Eltti[url.i_--trj'l.'.-'HI‘dE'l'tlﬂ[hf:‘!m atics srores of the contrnl students.

High abibty students in both treatments scored higher in the
Artitude-towards-mathematics Tnventory than the low ability students
iTable 49b. The statistical rezults of the tworway ANOVA had also shown
that the main etfect of ability on athitude-towards-mathematics zeores 1
very significant with F-value of 14.37 and an associated probabilicy of
0,001,

Table 10, Comparizon of the Posttest Attitude-Towards Mathematics
Scores by Treatment and Gender

LComparid Croupe ] Masttest Maflerenee oy lue mirmficanes
Seorcs
Males
Experimental 4 10000 1%
.04 0,320 i)
Cnnbeol 4 10717
Females
Experimenial Ah 100,14
L.77 LAET wH
Condrnl a5 10837
Ter ul
Experimental a4 L0192
.43 {LA1 N3
Control 54 031,20

S5 - pol significant

This suggests that high ability students have maore positive attitude
towards mathematics than the low ability students. This result agrees
with the findings of Renner, Abraham, and Stafford (1978} in ther
summary of studies on attitudes loward science from 15976, where they
reported that “higher achisving students have better attitudes tovward
seienee than lower achieving students” (p.66).

A comparison of the posttest attitude-towards-mathematics scores
by treatment and gender iz presented in Table 10, The paired samples t-
tost ol differonce between the posttest attitude-towards-mathematics
scores of the experimental and those of the control groups across gender

vielded no significant difference.
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below provide an idea of how intpgratlﬂn of
affeeted their atitude towards and Views

Some excerpts from severn] students

about mathema ties,

“"The lessons ocon taining history of ma th reglly
change my attitude and views about math. Before [ thoyght
that math is sp boring ‘cause lin] aff my math class from
first year up to now, we m erely do solving that don's bring

your math teacher gives You
a proliem then afterwards o

the wise yuotations and funny
anecdoles we discuss in lyze™ {(EHM07)

T find it har

I to find the salutions
complicated formula of S

te  the
& Siddhants, Afrer solving, [
4 Aappy when tegcher B told me my answor is corrpet,
Mzaavo gany karon kay nga o

ay calculstar(Its gond that Wil
have valealatora now). '

I owas jusy thinking how the
mutheme tiviz s have mads the formuia of Ty e S&
without a calewlator, Thiy haz o

hangod my bad attitude
fawards math, (WY Fog)

have improved MY atiitude towapd

mathematiog: showed me how crestive mathemstiviang
were IEHFO1}

“Because of this,

It erhanced aj MY positive
attitueng Lowards muth and VIEWE ghor
(RHM13)

It mathemaiies ™

"Waganshan ko afong naay Histary 808 inath kg
nadugangan man RINE ARANE pasiantaw sS4 mmach, Thif fgrer
dlay sige L& COMmpIte porg galisgut pud ARy g kinghuhi sq
M LIWD S9mI8 Nate nes Ardinarve pers fah bl g
ASCUVEE g madh, (] like math with 1t history because it
enriches my vipws about math: that m
dealing  with computatin

ath is not gl 1
nE but discuasus the lives gof
mathematicians whe are Just crdinary personz [tke |
(ELFOs).

2.

—Beeember

COmpogitinns Presente
history of mathemay;

LIfs
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The furegning comments are representative of the general feeling
of the group. Not one student gave remarks contrary to those presented
above. The studentz reported that the integration of history of
muthematies v Algebra and Trigonometry changed their attitudes
roward mathematics as well ag their views about the subject. The result of
the qualitative analysiz on attitude confirms the findings of Anocta {(1981)
that the wse of affect-oriented mathematics lessons effected a more
favurable attitude towards mathematies amang students.

Not only the students but also the participating teacher noted the
pusitive effects of integration of history of mathematies in Algebra and
Trigonametry. The feacher wrote in her observation notes:

Yodid npot ebserve a Mg difference o their
perforimance but | have seen 5 bip difference in their
artritudes  fowards mathomatics.  Students  begasn o
appreviale the beautv of mathematios’ that it is not
somethine fo be foared The students became  very
partivipative i elass discussions. In fact our Mbraran
reparted fo me that my students frequently go to the fbrary
Fust o resd about the fives of the mathematicians that f
Fave assigned to them, The historical pare hefped a lot”
{Dec. 18, 2001

Perreived Usefulness of Methematics

Table 11 shows the means and standard deviations in the pretest
and posttest scores on the students’ perceived usefulness of
mathemalies. The mean scores of the groups are  shown by
treatment, ability and gender. The highest possihle score in the
Perception of the Usefulness of Mathematics Scale 12 50.
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Table 11. Means and Standard Deviations of the Rated Pereyi
Usefulness of Mathematics  Before  and  Af, |]I|
Treatment by Ability and Gender e

TREATMENT Experimental Control  Tata)
(N = 59) N = 69 IN= 115
Pratest Posttest Pretest Posttest Pretest Poagyuy
ABILITY B
| High (N=62I
Mean 2052 4052 3655 3777 404 amgs
8D 264 B84 527 584 545 Ay
Low  AN=54)
Mean 3521 3354 3348 3368 MM a3
5D 518 4.2 437 558 483 440
GENDER
Male (N=48)
Menn 31.54 36,46 3438 3604 3296 3625
=0 4.39 h.44 5.03 .05 4 Hip 4871
Female{N=70)
Mean 1289 3771 3557 3568 EPR R
8D 520 522 511 618 536 5T
TOTAL (N=118)
Mean 3232 3720 B508 3583 JI65 362
SD 494 5al 5.07 .04 5IR  BTR

The high ability respondents in the control group registercd the
most favorable perception of the usefulness of mathematics in the pretest
(36.55) while the high ability experimental group had the lowest pretest
mean score (29.52). However, in the posttest, the high ability students in
the experimental group scored highest (40.52) and the low ability in the
control group scored lowest (33.68). The scores in all the four groups were
homogenous as evidenced by the small standard deviations.

The females in the control group (Table 11) scored the haghest in
the pretest fgﬁﬁlﬂ, the males in the EIPEﬂmE!’It&l group senred thi [rvwest
(31.54). On the other hand, the females in the experimental group

T
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phinined the highest score i the posttest (37718 those in the eontrol
group, the lowest posttest mean (35690 All the groups showed
improvement in their pevception of Lthe usefulness of mathematics in the
postiesr,

Table 12,  Two Wav Analysis of Variance of the Postiest Scores

Controlling for the Pretest Seores for Perceived Usefulness of
Mathematics by Treatment and Ability

 Dependent Varinhle: POSTTEST

Type I Bues of Mean ;
Houres Bouarea  df Heuare F __ Big.
Correctod Model 1361 B340a) 4 40409 L6557 D
[nramcept 1078.252 1 107R.252 49210 O
PRETEST d4.44n 1 SA4E.401] 15,626 Aen*
TREATMENT 10051 G5k 1 1050 B 44 (1 A
ARTLITY 145.306 1 J14hhhE .64 e
TREATMENT *
ABILLTY PAE T ER 1 P A 1(he22 AT
Frrar 2476 AdE L13 LA1.HT0
Tl 161144 L1&
_f_"j_:-rn-:l"Il.ﬂ.l’J 'l'q}taJ 3537.-1.512 P )

[ w R 3quared = 355 Adnsted R Squared = HEET

S Ei‘g'ﬂifi.l.'ill'ﬂ ul 06 level

The two-way analysis of varianes 1Takle 12} indicated thac che
experimental group mean 1s significantly higher than the control group’s
mean (40052 ve. 37.77) across abilitv levels. The high ability and low
ability groups in the two treatments seored differently (F = 42001, p =
000 in favor of the high ability samples. The Frvalue of 100622 and an
associated probahility of 0.001 indicate significant interaction effect
hotween treatment and ability on the mean pereeived uselulness of
mathematies. The high and low mathematical alility students in the
experimental and control groups percelved the nzefulness of mathematics
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differentlys the pxperimental group peresived mathematios more ugefy)
than did the rontrol growp. This result 14 surprising' both the high ang
low alality students in the experimental group were exposed Lo real-|f,
problemz, slories and anecdotes about the lives of mathematician,
However, it was anly the high ability experimental students wh,
attribuced their positive perception of the usefulness of mathematics o
the instructional materials and to the integration of history of
mathematics in their lessons: the low ability students in the experimeanty]
group did not feel the same way.

Teble 13, Comparizon of the Posttest Mean Scores on Perceived
Usefulnes:s of Mathematics by Treatment and Gender

| Croups Compared 'l Tostieat Differance tovalue Significance ‘

Mean bet, meamna
Male |
Exnerimantal 2 R
0,42 PR M |
Crntral | IR0+
Famule
Expariimental B H 701
2.02 La&d Nz
Cantrs 33 15.69
Total
lxoerimental ath R
1.7 Al P
Cobtial ad 1523

M= - nol significant

The male and female students in the experimental group have
zlighlly higher mean perception score than Lheir counterpart in the
confrol - group. A comparison of the perceptions of usefuloess of
mathematics of males and femalis in the two trealment groups {Tahle 13
showed no significant gender differences becween the experimental and
contral groups’ perceplions, implving that students have 1he same
perceptions of the uselulness of mathematics, irrespective of the “-a;r the
subijecl was laught, .

a3



[ Mendano Fiiwm "._._-I NIN. Mo 2 M. E. LAHOYLAHOY, et al Decitiibar 2006

The male and female students in the experimental group have
slightly higher mean perception score than their counterpart in the
eontral  proup. A comparson of the perceptions of usefulness of
mathematics of males and females in the two treatment groups (Table 14)
chowed no significant gender differences between the experimental and
control groups’ perceptions, implying that students have the same
perceptions of the usefulness of mathematies, irrespective of the way the
subject was taught.

Pualitatively, the high alality students in the experimental group
perceived mathematics more useful than their counterparts i the control
group. They atrributed their positive perception of the usefulness of
mathemalics to the integration of history of mathematics in the lessons,
Conzider the following cxcerpts from the students” journals:

“f fike the addition of history to our math subject. T
cAR sdy how necessaoy o s to studyv mathematies hecause
without it, the world won 't be progressive " {EHFO9)

“Tao listen and read history of mathematics is very
imteresting. It shows how Important mathematios is e me
persapaliv. TEHM10)

“Ter the story of the Frustrated Tour (Goide. Thales was
able to sofve for the height of the pyramid using
mathomatics. This made me fesrn more abant the valfue of
math TEHF1a}

T need to study math bocause it is usefud and 1
might mesd i for my frture job, " (IEHEFOT)

WM perceptions of the usefifness of mathematics
are mostly good, Good because many of the Jessons we have
an fistory of meth started with simple ihing ke a v and
hen we bave the Cwrivsian plane, "(E1IIM03)

Very wsefiad  linl  ewverpthing yon see there ds
niaihomatics even (n plants, insects, evervthing."(EHM12)

[ eun definitely way that the lessons lhistory] are
trudy applicable (o real fife situations. TEHF LS}

The comments shove are representative of how the hagh ability
studentls parcaive the usefulness of mathematics. The partivipating
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teacher also had favornble comments in her ohaervation nides ”'F-'Flr'ﬂing
this!

“The fessons lin history of mathematics] ﬁﬁ'f_f .f-'f"'F'ﬂ
the students reasons to perceive math usefisl in thetr fives,
Michae! wha belongs to the high ability experimenta ! £roup
perceived that math is useful He afthandedlv mentioned
while we were walking towards the classroom that m.'rlr.";' 5
really useful because through math we have good bridges
and roads. tall and great buildings, ete.”(Dec. 5, 20010

Confidence in Learning Mathematics ~The means and standard
deviations of the self-rated confidence-in-learning'mathematics scores i
the pretest and postiest scores by treatment, ability and gender are
shown in Table 14. Fifty (50) is the highest possible seore in this Scale,

Table 14. Mean Gains for Self-rated Confidence-in-Learnming-
Mathematics by Treatment, Ability and Gender

TREATMENT Experimental Control
{N =53 M = 5q] bratw  Sig
Pretest Posttest Gain Pretest Postiest Gain
ABILITY
High (MN=52
Mean J1.85 3132 +0.33 MED 316l 1.BD 1A e
ah LRE 418 387 ATR
L (M=5&)
Mian %1 3039 046 o446 A0Es 092 0.75 W2
1] 273 318 212 a7
GENDER
MalelN=48}
Mean 4138 31.04 -0.94 HT5 ALTE L0 0,45 et
A 3g4 2m 281 30u
Female(N=70!
Mean B0.46 3077 031 2069 3084 065 036 NS
SN 407 340 338 338

M5 — Mat Significant
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The high abihty respondents in the experimental group chtained
vhe highest mean (31.65) while its counterpart in the control group had
the lowest mean 129 521} score for confidence-in-learning-mathematios
tefore the treatment. After the treatment, the high ability students of the
eontrol group scored highest (31.61) while the control low ability group
seored lowest (30.14). It 18 apparent from Table 14 that scores on
confidence-in-learning-mathematics  are similar across  ability  and
rreatment groups except for the SD-value (2.12) of the control low ability
group in the pretest.

Table 15. Comparizon of the Post Treatment Confidence in Learning
Mathematios Seares by Treatment, Ability and Gender

| Campared Geoupe N Prigttear [hifferenae tvalue Higruficance
EnEes
High Abalit
Exnerimental 3l J1.chd
-2 ] P NE
Contral 31 Alal
Law Abaliey
Expernimanial 2s .30
.23 (283 &
Cepmbrenl ag WL
Ml
Fxpuerimental 24 5104
I 4,71 n.71% N5
| Contrel 24 81,75
| Femals
| Experimental a5 30.77
.49 (.a27 N&
Coneeal 35 a0.54
Tl
Experimental R HHLEE
(1,4 10.305 M
onces % 20,89

MH - net gipgnifican:
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The comparison of the mean gain scores between the cxperimeniy)
and rcontrol groups by ability level are also shown an Table 14, The
appheation of t-test for paired samples on the mean gain score of the
experimental high 0330 and contrel high 01800 showed o peg

significant differenee {1 = 159, p = 060 The mean gamn score of the
experimental low (048] was alse compared with the control low's mean
gain zcore (-0.32) providing no significant result 4 = 0L750 p = 46)

Morcover, comparison on the mean gain scores of the experimental and
control groups across gender was also done and revealed no significan
results on either males 0034 v, 100 1 = 0.99, p = 00.33) or females 10037
va. UBG © = (L3, p = 0.72) Across treatment, allity and gender. the
students rated themselves in Lhe same way on the Confidence in Learming
Mathematics Scale,

The difference in the posttest scores of the experimental (51321
and control (31.61) groups in the high abhty level was shown to be nol
signifieant. with t-value of 0328 for paired samples and an associted
praobability of 774 as presented i Table 15 Smlarly Lhe comparison
between the posttest scores of the experimental low 30,4490 and contral
low 130,14} respondents vielded no significant  difference upon
applicatiwon of t-test Tor paired samples (0= (0285, p = 776

The comparison of the posttest achievement scores by treatmoent
and gender likewise showed no difference between males (rom the
experimental {31.04F and conrree] (31.75) groups 0 = (0719, 0 — 476

Males and females have the same confidence showing that the
effect of integrating history of mathematics did not differ for these groups,
Likewise, the experimental and eontrol groups did not difter in their
confidence. This shows that integrating history of mathematics in Aleehrs
and Trigonometry docs not affect the confidence in learning mathematis.
Both the experimental and control groups have positive slipht inerease in
thewr mean confidence seores from pretest to posttest, However, these
shight increases are not signficant,

A content analysis of the students’ compositions reveals those
comman feelings about mathematios: difeuls challeneing foring,
demanding, One report reads!
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Mast of us foel i ehatlenging bt Avnel toeds that i
15 gomng fo be hard Luder and A Azanerveh ame nervois
because Alpebra and Trigonomertry as difficadt subret b
all of us are agreed on frving our best. TEHMG L)

Several students roported that they empov domg mathemat
gelivitios s -.'t"!'.?]j:ll.'!.'i'n"n"ra."?.:-' bt [.|:"||_=-I1.' o o Hike si |_|"|.'.'”G5_' wireed prvdaleans
hevause  these are dificadr Students  assoeiate mathemates wiilh
computational skille. At the start, they were alecady pessinsiie alout
algebra and problem zolving.

Students in the experimental growp admitted 1hat they had o baord
time doing mathematws. hd integration of mathematees hstory help
change {heir viesws about mathemates?

Consider the following studentz’ comments.

“There is a grear offoct on my personality pon
lictening snd reading the fscore of madh, It ehallenges nre
to know that mathematicins ooudd also commat mistiakes,”
LEHFO2

“Having this kind of lessons ailect mie persoial{v ff
feis helped me motivating wvsell fo fearn naihenmalies
(e Jessons  diseuss the  sppeecintion of  whas the
mathemeaticians aid for mathematios " IEHMOT

Ir o amazed me o oreaflize that some math concegds
Were discoversd by mere observations,  persistenee amd
plav TTEHFO4)

“hur feseons o fustory of  math affected e
persanally mr the way T eee things, § have developed this
l.'JH:'!urf{* af thindkime ahead. ! kind of [the this ateitode 1
save mrost of pre tiore. Everr time D osee or resd something
ahout hisrorr of math I iind of associate 18 with the concept
af nmch that [t represonts and the lessons i gove e ”
IEHFQs?
“The fassons mrake me reafize that theee soa simple
sofution ro g probdem. You first heove to find g AKHMOLD

Students in the control group, on the other hand, admotted tha
doing mathematics is difficull, however, they dechired:

iy
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“Nbowr the trigonometeie funetion, well fts reaify s
challenging feszon. Yes i = difticult, but Fm J".'ﬂI-J'n'g flim i
trving te sofve the problems. Its reallv fun especially
sedving it wrth o frriends and myv classmares. fit's fun to
make drguments wirfi athers 1 thias desson, TICHEFLS)

“Math 1= diffiewlt and needs understanding of ir.
fopies but it s reallv challenging to solve proslems as whyy
mv classitate named Joan told me. Sometimes T decidod o
sive up sodving bur her words persuaded me fo continue and
fearn a for from re TVCHEFOS9)

ke the topre on exponential function, It doosn
mean thar I have understond the fesson. £t 15 nof that, T uee
radt ehar i ever i contfused with same probiomse, T will ack
sonreoine who bnows that would teach me, [ dont wanr to P

Aome wirh confusod head. "ICHE12)

In a research designed to study the relatiwonship  betweesn
confldence in albihity and academic performance of over 1000 studence
from the time thev started seventh grade antdd they had completed tenth
grade, Brookover and his azsociates 11974, as reparted by Lindgren. 1974
found that confidence was a significant factor in achicvement at each
prade level studied. The study revealed that “although s sipnificant
proportien of students with high confidence achieved at a relatively lower
level: practically none of these students with lower {less positive)
confidence achieved at a high level”. The present study eonfinms the
earlier study that low ability students have lower confidence than high
abilitv students.

Anxety 1n Mathematics The highest possible score in the
Mathematice Anxiety Seale is 50 while the lowest 1= 1), The means,
standard deviations and comparizon of the pretest and posttest anxiety in
mathematics scores of the samples classified by treatment, ahility and
gender are summarized in Table 16,

The control high ability group obtained the highest mean m Lhe
pretest mathematics anxiety score (30.23) while the experimental high
ability group had the highest mean posttest score for mathematics
anxiety (31.26), The control low ability group consistently obtained the

LE
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jowest mean mathematics anxiety score in the pretest (2868) and the
poEl EeEt V29,861

Tahle 16. Tht‘ Mean Gain Scorez on Anxiwety in Mathematics of the
samples Compared Before and After Treatment by Ability and

render
TREATMENT Experimental Contrel
(M= a9 (M= 54l t-  Sig
Pretest Posttest Gain Fretest Postiest Cunn Ratio
ARITITY
| High IN=62
M= 006 H1.EE 520 e 30497 074 1,16 N5
=T 507 471 516 448
Low  15=3&!
Klean 2aN M RO LR FEEE AR 113 0.8 it
[ Sl 3.99 385 A SR
| GENDER
Male (N=18]
Mean dJaEs 4075 1.2 ag.13 ELoE 1.0 nis W5
[ =0 amn L1l J1a ARR2
FemalstXN=70!
Mean dpal 24a7L .87 SJoe 3nns 1.0 025 NS
S0 165 4.74 506 444 i)

ME Mot Significant

The highest pretest and posttest seores were consistently achieved
by the males in the control group (30.13 and 31.00, respectively! whereas
the females of the experimental group consistently had the lowest pretest
(2840} and posttest {29.71) seores. The pretest scores vary while the
psitest seares in all the four groups were homogenous as evideneed by

the standard devialuons.
The mean gain seares of the experimental 12,20 and control [.74)

groups in the high ability level do not differ significantly (0= 116, p= 23)
a5 shown in Table 16, The same i true  of  the  low abiliby
cxperimental and contral groups (118 vs, 1.13: t = -8 p= 43) the males
of the experimental (1.12) and control (1.31) greaps (0= 18, p = H55) and
the females (87 v, 151 = 26, p = Bl All the cight groups performed
sumilarly in the Mathematics Anxiety Suale.
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Table 17. (Comparisons of the Experimenial and Contral

iy Uy
Posttest Mathematics Anxiety Scores ﬁrl:-:;-rding to Aki U

Gender i ang
Vampared Geoups Y I-':mtn'—:'r Blifferenee ""'““'”—_“_F-IE?E.FI“
- Soores 7|
High Abihty ]
Exprrimencal Al 31.26
.28 0.25] M
Cioegt ol 31 00T
Lawr Ability
FExporimental 28 ZE.RG
(.Y 0811 NE
Conlral DE 24 B
| Male
Experimeniyl LK A.TA
-iLEG 0218 NE
ool 2 il
Femalw
Experimenral 3 2971
[h. 35 012 b
Crintral 43 S
Total
Fraperimeni ol S Ak 14
- -3 BTG it
riniral L A4

M- or Sagnifeund

The difference in posttest mathematics anxiety mean scores (Table
17} af high Hhﬂit}-‘ students (0.29) by treatment was found not sipnifieant
(t = 261, p = E02). In like manner, the slight difference in the posttest
EC|-_|J'EH. of the low .ﬂ.bi]]t}r students from EH!PHI‘ijIltEI.[ [Qﬂﬂﬁp urud .r_-ur_|r]t|:‘l2:l|.
[EH.EHJ were not significantly different (t = 0,911, p = 366 No significant
&zfl!'m_-ﬂn-:es were found either in the comparizon across trestment (1 =
0.218 ., p = .B28 } ! neither between males nor females  within
treatment groups. The experimental and control groups of the high abilits
leve] includad in the study scored nondifferently  in Lhe Malhematios
Anxiety Scale, indicating that they have I.he. same anxicty aboul
mathematies at the start and towards the end of the study, The sain®

LH
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trend 15 also true amoeng the experimental and eontrol groups of the low
ability level. This can alzo be observed among the males and fermules of
the experimental and control groups.

The anxiety state of the control group from the high ability level
was revealed 1n these passages from the students’ journals:

T find it so hard to wnderstand the parr of
exponential function. Honestlv spesking, § find math so
hard. I already do my Best to analvee all the problems thar
has been given to ws hut st my mind find i so hard fo
untderstand it and I easilv forget 2fl the fesson for that dav.
But I need to tmprove [n myv maih this vear 7 (CHFD1)

Fhis is my biggest problem ino ooy e that
sometimes | cannet understand some fopics inomy math
subject. The topic I eannot understand well s Activiir 6.
And the tepic f got easv iz Activity £ [ tre mv best to study
verr woell in Math so that | pol el seore. T promise o
frsten to my teacher as she discuased to s So that [ esnnet
alwave ask guestion o my classmates, and to get easy
Math sulyject. "ICHM12)

An excerpt Trooe the journal of o student from che low ability contral
group reflecr: her anxtety in mathematics in a form of a prayers

“Lord, npanony bugo man gved kol Dhly lagi ke
hasahui s feksvun name sa Math, Ambod ov, wale man
grnd ov common sense oF Ltok bolinao nalang sisire ang
sabilin? Please Lord hefp me intawon kav ol gyvod ko
makasabur, Hingut pg unta, Lord. nga sa sunad makasabut
na ia ko, Ford, help me wy hinsut pa unta nga imong
dungenn akong pagampe, Lord, aron maka-graduate ke
Lord why am [ so dull? I could not understand our lessons
in malh. Why is it that | don't have common senze or 15 it
st the brain of ‘bolinac’ that is lefl. in me? Please Lord
help me because T cannot understand. 1 hope, Lord, that 1
will understand so that T ean graduate] " (CLFOS)
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An nterezting thing o consider here is that the hgh Ailits
students in the experimental and conteol groups were anxiogs s
thewr achiwevement seores were high, Apparently, some degrac of AN
needed for learning to take place. Some research mndicares thgs HE L-
acls = uodeive that stimualates learnig. As reported by Lindgien Ii-l:j_l‘:';jl_
"N Cox administered tests of anxis volo fifth-grade bovs i ,‘-.[f_-ll-,mmml
Australin and dwrded them intn hgh, maddle, and lgw Ly “Th,
middle anxicts group's academic performance was swmilicantly |
than that of the other two groups,” (p 2300

[T

iy of r:_-l.

What seems to stimulale most effective learning is ansiets i hy
middle rangez. In zpite of the fact that the students found theirs loszims
itficult. the vers high Level of anxiety did not interfore welh the lbarng
of camplex marerials:,

Here are same comments feam the high ahility students:

“Breeause math was one of my feared subjocts that is
whe hefore the cvam or tests in maih, T eonditioned myEeff
And tov to studv and understynd the lossans, "(EHMOR)

“Samictines o made me foed anxlous because [ easil
fose fope wheo L ean't mor the solution, Se f make it & mrent
challonge far me ro study bard in matk” (EHF10)

Congider the following comments of low ability ~tudents 5 the
sxperimental group when asked about the effect of mlegrating history of
mathematics to them personally.

“Wrowd effecrs, Before, Feannor face the truth whei |
bad a low grade. A0 feast Tve learned 5 ot freem the
Jazzone. " [ELF14)

Wung makakuha gani ko ue gemav ngo grade,
maguol gvud Lo pero sa dikang na sy Ristorv nadipay ko kay
dill na man ke mazero. [T 1 get low grades, | am
discouraged but when history was ineluded T was happy
hecause T no longer get zero] (ELMO3

Beliefs about Mathematicsa Comparisons of the mean pain scores on
beliefs towards mathematics classified by treatmenc, ability and gender i
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obtainable i Table 18 The lowest score for the Beliefs towards
Mathematics Inventory 1z 14 and the highest pozsible score 18 70

The high ability students of the experimental group had a slightly
higher pretest 152.65) and posttest (51.81) mean scores than the control
group {Table 221, The experimental low group had slightly lower pretest
score (48.82) but slightly higher posttest score 150.32) when compared
with the control group. The experimental group males consistently
obtamed the highest scores for belicfs towards mathematics mean score in
the pretest (51.75) and posttest 151.25) whereas males in the control
group got the lowest pretest score (48.04) and control females scored
wowest in the posttest 149310 A =light decrease in scores from pretest to
posttest 15 the genceral trend dizplayed in the table.

Table 18. Comparisons of Scores in the Pretest and Posttest on Beliefs

Loward Mathematics of the Experimental and Control Groups
by Ability and Gender

| TREATMENT Experimental Contral
| (I = 5 [ =3% t- Big.
Previssd Tostiest Guin Precesi Posttest Gain et
ABILITY
High (M=62)
Mean S RS 31,81 - H4 3197 3148 -G8 128 NS
ST 1.3 J.82 1.26 .61
Lowmr (N=561
Mlesin 1R.52 32 1.E0 45 16 17.21 1.47 TN MNS
5T 522 4 5 LR T L
GEMDIER
Male (=45
Mliin Al 7h R T 44114 AT 1hRa .6 o
ST 511 4.7 el nEG
Female(="7I
Mean 51 Slao 0 5144 4951 245 1345 M
ST 400 4. 5A G050 T.h3

NS - Nl S nihicant =

The mean gain score [Table 18 of the experimental group was
compared with the control group’s mean gain gcore. The trest for paived
samples showed no significant differences belween treatments among the
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high ability groups 084 vs 068t = 029 p = 077 the low

grimps 13 5 va FaT o =001, p= (.32 the males (-0 5 Ve “.H'-Lh.

&, p (.50 and the females [0 ve, -2430 ¢ = 135, o = (.18 -

,'-.:..-‘-F“.L-l.].lﬂl:.”!:ti ILl'F[]!I gEroup A riel the control ]'I.]E,'h BT sonred iil'l t-l"lE- H;I-:li.
wav. This is alse true with the experimental low and the L0 pg)| |'"'
: R
groups, the experimental and control males as well as the Dxmﬁm#nrﬁ
and control females. -
Table 19. Comparison of Posttest Mean Beliefs Toward Mathemaries
Secres of the Experimental and Control Groups hy Ability
Level and Gonder
Tmpul Iu::|||| Y Prisepse Ihfferenoa tovalun Significang |
I . - Senres
High Alilicy
L rinzontal Al A1.R1
(R .24 NS
Control a1l 514K |
Lo Alality |
Faperimuental g a3z
A1 1.5911 5
{ontral 25 A7.21
Male
. Exprerimental 24 51.423
' 1.58 1088 NE
Caarek el 24 44 {37
Frmale
Experimental aa |
.54 108 s
Comrral a5 15,31
Taeal
Experimentgl L] al.l
L.fid 10174 o
Concrol a4 49,45

W& - not sipnaficant

The mean posttest beliefs scores, in Table 19, when Eﬂ!ﬂ]‘a“.d
acrogs treatment and ability levels do net differ significantly for b0
ability group {t = 234, p = B16), This is also true between the low s
groups in the experimental and the control groups (t = 1911, p = LLD_"_J
The experimental and eontrol groups of the high and low ability levels &
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ani differ in their posttest beliets scores, The high ahility experimental
and rontrol groups scored simibarly an the Beliefs toward Mathematics
[ventory siowith the low abilicy experimental and control groups.

Table 19 also presents the comparison of posttest beliefs scores
classified  aceording to treatment and pender. The males in o the
pxperimental and control groups pertformed nondifferently in the Beliets
Inventory. The females in the experimental group, on the other hand,
ceored in the same way as the control Temale group,

A study of the compositions made by high ahility students reveals
pogitive beliefs of the students regarding the offect of history of
malhematios on them.

o thought that math is a diffiealt subject and not
interesting, The lossons in Ristory of math had changed my
heliofs, (EHF0O5]

The lossons in histery of math change my beliels
shout math because T realized that math is evervwhere”
LETIMO5]

“Sometimes §have this beliel that some convepts 1o
miath wre not applicable to the real fife situation. As we had
discussed the history bohing sine apd cosine, maam, has
also mentianed o swing, Then [ undverstand maximom and
mimimum, { can deffnitely sav that the Jessons are
applicable to read-life situatrons. [EHFOZ]

“f Beliore that math is a oifiealt subrect. Clur
fessons in bistory of math change my views sad helped me
a dor TR HR UG

& wludent m the high ability group expressed that hiz beliefs
marhematics was  not changed by the otegration of  history of
mathemalics in their Algebra and Trigonometry, rather it had encouraged
Fim ta trv again.

“I hefieve that math challerges me. Our history
lussons i aath didf not change my beliefs bui has given me
e reasons (o he challerged with math. Sometimes | g1l
it § st ey oand  trvoountid [oget the corvect
answer. TEHFO&)
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Interrelationships Among the Dependen: Variah,. .
were constdered mthis study. For purpases of an 8 8k ya

alysis, th,

e coded az follows: Sy
Vo = Alathematicg Achievement .
Vo= Ateitude towards Mathematies
V. = Perceptions on the Usefulness of Mathomatics
V. = Anxiety in Mathematics
V: = Behefz toward Mathemartics
Ve = Confidence in Learning Mathematics

Table 20 shows the correlation coefficients signifving rhe Rai

relationship that exists between pair of variables. The analysi i o

section was based on the posttest seores of Lhe 118 students

Achievement in mathematics, atbitudes toward mathesar,
perception of the wsefulness of mathematics, confidence in leami:
mat hematies, beliefe abour mathematies and anxiety in mathcman:
positivelv and signiticantly interrclated, Generally. a student who fa
high schievement in mathematics haz a positive attiours oward:
marhemarics, is less anxious, perceived mathematics ss useful w el i

5 ' R
situntion has improved beliefs toward mathematics and has ol den
learning mathematics.

e

PR TOS
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Non-cognitive variables such as attitude towards mathematics,
poerceptions ol the wsefulness of mathematics, anxiety in mathematics,
behets aboul malhematies and confidence in learning mathematics are
positively and sigmilicantly related to one another. Students, who have
positivie atbitude towards mathematics, poreeive mathematics as useful,
nre less nmaous, have high confidencs in learning mathematica, and have
better hehicts toward mathematics, On the whole, the dependent variables
are stipmficontdy mtervelated,

Conclusions

The following conclusions are drawn based on the lindings
ol the study:
1. Integrating history of malthematics in the instructional materals
and in the teaching of Algehra and Trigonometry did nol have a
significant offect on siudents’ achievement in mathematics,

2. The achievement of those taught Algebra and Trigonometry with
history differed significantly for students with high and low ability
in favor of the high ability students. The achievement ol male and
female students did not differ signilicantly.

4. The studentz in the high abilitv group taught with history of
mathematics perceived mathematies to be sigmificantly useful n
real-life  situations.  Their  altiiude  towards mathematics,
confidence in learning mathematics, mathsmaties anxiety  and
belicfe about mathemabes did nor @ignificantly differ from those
students who were taught Algebra and Trgonometry without
history of mathematics on the same abhity level

4, The high and low ablily students differed significantly in thewr
mean  attitude  toward:  malhematics, confidence w learn
mathematics, perception  of the usefulness  of  mathematics.
mathematics anxiety and beliefs toward mathematics scores.

5 The male and female students across treatment {rom different
ability lewvels showed no significant difference in theirr affective
learnings auch ss artitude towards mathematics, perception of the
uscfulness of mathematics, confidence in learning malhematics,
mathematics anxiety and beliels about mathematics,



The Mindanas Forum Vol XIX. No, 2 M. k. LAHOYLAHOY. et af _Ll'r""ph'.*w-.- i

—

nl

t. There 1s a significant interrelationship among the Varighla,
mathematics  achievement, attitude towards mathemy;..
perception of the usefulness of mathematies, confidence i Jeam:ﬂé
mathematics, anxietv in  mathematics and heliefs abinye
mathematics.

Recommendations
The findings of this studv suggest the tallowing recommendations

L. This study revealed that histarical topics 1n mathematics did nor
improve students’ achievement in mathematics thuugh the students i
the experimental group fell the learning process improved ther
attitudes toward snd views ahau mathematics, perception on the
usefulness of mathematios confidence in learning mathematios am
beliefs about mathemstics. Thiz indicates the posaibility of o gap
between what g taught and what is assessed The histury of
mathematios, aulr:uru:lmg for MOTM HEI'EEU: allows students to Aludy
PDILMUDICHtING, connecting and valuing mathematics. Tt motivates
students to lwarn hecauze learning takes place in people who are
mtvaled _Itiagnh, 19385] Hezstory of tnathematies provides cotcepl
farmation {Chiksi Lit, 2000), folvept change (Wandersee, 19690 and
authentic problem aolving ahiliLies iFracer. Willismsen and Tobin.
L957). These crileria processes obtained from hiziory of mathematics
caniid be  Fuily  messyred hy & standardized achievemenl  test
sperifically by a multiple chajpe ~est which relies un exprcises, practice
and drills. The achicvemune reg ol this study iz # standardized
mulliple chaice test of fingy wpLims. The test failed to aolicn atudents’
explanations snd solutions an huw they aprived Al thewr snewers, This
15 the limitalion of the stydy's Achievement rest. Berause of this
'rimiL:atinu._ the test was ot able ¢y capture whal history  of
mathematics tried to ineylears 0n the students. The test was ot shle
ko captiare authentie problem sulving ahilitivg and comeent formation of
students. A non multiple chuire test tmay have brought out a hetter
perfnrm':lm:i-' from the students Pxposed to history of mathomatics
NOTM 79890 recummends st uperrended problems he part of the
curticulum and assessmenr In an UPencended question the students
must pensrale an cxampls, danlution. up explanation fur which msny
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11“5:_”,“. ApEwors nre correct (Senk. Beckman and Thompsaon, L9957, In

e with this, an achievement test with open-ended questions ar

profilims may b the hest it to be used in assessing whal the =students

bl Teened frem hstory of mathematics. It is recommended that an
qehievoment test n Algebra and Trigonometry ponsisting of apen
oided problems and questions will be used to assess importanl process
craterin ather than ihe standard criteria which rely heavily an
coreises, practice and deills, Tt this wav. the performance of students
cxposcd to histary of mathematics may have surtfasced better. An
qrhievement test shown here ig an improvement. of the achievemsant
rest peed in this study, Notice that the former achievement test had
W irems: however, the improved achievement teet contains 10 items
anlv.  Test wilth open-cnded prohlems, secording  to Thompsar,
Beckman and Senk (1997), should contain fewer ftems since open
cnded items are more substantive than the usual problem of unigue
answet and solution.

9 n this study, the contrel group secms fa have been given mare time ta
do drill exercizes and practice which was measured by the
achievement Lest. whercas the pxperimental group scem Lo have been
deprived of the pxercises and practice because thew were doing history,
IF thiz study 12 replicated or if teschers decided in integrating history
in their mathematies clagses, 1t s recommended that homework on
drill excrcizes and practice be given to the cxperimental group Lo
offeet the cxtra advantape of excrcises enjoved by the control group.
This iz to balanes the extra time spent by the experimental group on
higtary of mathematics.

. The conventinnal approach to the measurement of affective variables
using standardized scales or inventary iz inadeguare. The result of the
quantilative measurement did not agree with the gqualilitative dala on
students” feclings about mathematies. A deliberare strategy to the
measurement of alfective behaviors should he adopted. A study
towards the development of this type of approach in measurement 1s
recommended 1o future researchers.

4 Sixteen hours of teaching mathematics with history may not be
enough for students to get used to the new method. This study

recommends that the amount of time for teaching mathematics with
history be ncreased 2o thal more hiztorical izsues and problems may
b prven Lo students.
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Vo Conandering the enenuragimg results from the qualitative Analyas of

4

1,

datia, 1l 1s recitnmended thal a follow - stuady amploving ENLCrpretve
methids using participant uhscrvational fieldwork in weder to identify
speofic causal linkapes thal wops not identified by EXerimentg ]
methods and develip new thearies about causes and other influenops
I the patterns that wore identified in the survey daca.

Likewine, it ig recommended to future rosesrchers that history in
mathematics  instructions| materialz be  developed in Fenmelry.

wtatistics and basic mathemalios and a similar study on |hege arens be
condueted

This study had nol shown the etfoct of teachin
on students’ communication skillz.
research along this line he traAde,
How suceessful the mtrcduction of history of
largely on how it is introdyoed hnnes, 19600,
knat o panacen (Chi-Fai i et, al, 20001 Ny
sl the problems in clussroom mathematios
ean anly address oopart of they It 18 rucom
the strength and Lmitation of thiz tenrhing LTHEegy (ulegration of
history of mathematicsl Lescher pan employ it by eomplement wnd
supplement other methods o Learhing malhemativs, “The ideal
tencher knows well hisfer particglur discipline. but s roeadv o
transcond i " CREC, Bons D e this case. the teacher shomld become
# thenker, an vvaluatar as woll . @ rUreieulym destgner, (Waong and
S, 1995 cited by Chickai Lit, 20w, p. AT The development of

& history of mathematios
It 15 recommended that fulure

mathematies is depends
History of mathemarics
single methnd cun anlve
learning und esch uf these
mended that by identitving
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