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TEACHER CHARACTERISTICS AND STUDENT ACHIEVEMENT

IN MATH AND SCIENCE

Donald P. Warwick, Fernando Rei.er. and Noel MCGinn1

Harvard In.titut. tor Int.rnation.l Developm.nt

A critical qu••tion in judging the effectivene•• of primary

school. i. how much le.rning took plac••mong their .tud.nt••

Learning can b••valuated in many w.y., .uch •• through ••••y.

indicating knowl.dge in • particul.r fi.ld, oral .xaaination.,

and standardized achiev•••nt te.t.. Thi. p.p.r report. finding.

on the relation.hip between the background and cl•••room

practic.. ot t.ach.r. .nd the p.rformanc. of th.ir .tud.nt. on .

achieve••nt t ••t. in Math••atic••nd Sci.nc••

Th••urv.y of 473 priaary .chool. conducted by Proj.ct

BRIDGES and the Acad.a¥ for Educ.tional Planning and Manag•••nt

(AEPAM) included interview. with oyer 100 teacher. and

achi.ve.ent t ••t. giv.n to aor. than 11,000 .tud.nt. in CIa•••• 4

and 5. The Mathe••tic. and Science t ••t. had been dev.lop.d by

the World lank .nd the Primary and Non-Pormal Education Wing of

the f.der.l Mini.try of Education and u••d •• a .e.n. ot

.v.luating acad••ic achi.ve.ent in ar... cov.red by World Bank

•
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charact.ristics ot t.lchers and their stud.nt, in science and

.athematic.. Th••chool .urv.y wa. able to obtain intormation

trom the stud.nts t.sted about their teachers in those two

subj.cts. By using a s.parat. id.ntification numb.r tor .ach

t.acher and assigning that same numb.r to students he or she

taught in science and math.matics, the survey has been able to

link information provid.d by the t.ach.rs to the achi.vement test

scor•• ot th.ir .tud.nt.. For .xampl., t.ach.rs were asked about

the l.v.l of formal .ducation th.y had compl.ted. The analysis

will r.lat. that intormation to the .cor.. of the Cla.. 4 and

Cla.s 5 stud.nt. th.y have taught in sci.nc. in math.matics. This

approach dift.r. trom that t.k.n in .noth.r BRIDGES p.p.r which

r.lat.. ch.ract.ristic. ot schools to the av.rag. t.st scor.s for

the whole school on math.matic••nd sci.nc•• 2

Th. .v.rag. .cor.s tor .ach achi.v.m.nt t ••t and the numb.r

ot t.ach.r. who t.ught .tud.nt. in the r ••p.ctiv. cl••••••r.

shown b.low:

TI,t: and ell"

Math 4
Math 5
Sci.nc. 4
Sci.nc. 5

Numb.r ot
t·leb.r,

495
472
493
485

Av.rag. C••an)
tor t ••ch.r.'
'tud.nt·

11.7
12.4
13.8
16.3

Th. .v.rag.. .r. tho.. obtain.d tor .tud.nt. ot • particul.r

group ot t ••ch.r., .uch •• 11.7 tor .tud.nt. of the 495 t.ach.r,

who taught Math 4. Bleau•••o.t t.ach.r. in pri.ary .chool. hav.

aor. th.n on. cIa•• , th••••• t.ach.r. ar. ott.n r.spon.ibl. tor
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s~uden~. takinq two, ~hre., or four ~es~••

The di.cu••ion will now .how the relationships found between

characteristic. of ~each.rs and ~he four achievement tests. The

categories of analysis are the same as ~hose used in a rela~ed

paper called "A Profile of Primary School Teachers in Pakis~an."

Differences among categories of ~eachers will usually be

discus.ed only if they are statistically significant. 3

1. PERSONAL BACKGROUND AND LIVING CONDITIONS

How much ot the differenc.s in achievement test scores can

b. .xplained by the personal background and livinq conditions of

t.achers, .uch as their age, sex, and the literacy of their

parents?4 The gender of the teachers is related to .tudent scores

on Math 4 and Math 5 bu~ not to scores on either of the science

t ••t •• Students of .ale teachers have an aver.ve C.e.n) score of

12.9 on Math 4 co.p.r.d to 10 for students of fe.ale teachers. On

Math 5 students of .ale teacher••core 13.9 while tho.e of fe.ale

t.achers aver.ge 10.4. On the te.ts in science, by contrast, the

average scor.. for Cla.. 4 are identical for .en and wo.en and

for Cla.. 5 only .lightly diff.~.nt. Purther analy.i. will be

n.c••••ry to deteraine if the difference. on the .athe••tic.

t ••t. are explained by gender alone or by other conditions

r.lated to g.nder.

The age of teach.r•••te. a difference only for Math 5, with

the .tudent. of older t.acher••howing higher .core.. Whether a

t.acher'. father can read or write ha. no .ignificant

relation.hip to any of the te.t re.ult•• The literacy of the
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teacher'. mother is associated only with score. on Science 4.

Stud.nt. of teacher. who•• mother. can read and writ~ have higher

test scures than ot those whose mothers cannot. Overall, age and

the literacy of parents are weak predictors of student

achievement.

The school survey contained one question about the quality

of con.truction of the teacher.' hoae. and 9 other. about

facilities and .ervic•• available in tho.e hom••• The que.tion

about quality ask.d teachers to indicate whether their home was

built of aud and straw (kaccha) or af more permanent .ateri~l.,

such as brick (paccA). Their response. to this item w.re not

r.lated to any of the achieve.ent te.t .cor•••

An index of .ervice. and faciliti•• available in teacher.'

ho••• was con.truct.d by .umming po.itive r ••ponse. about the

following it••• : el.ctricity, a ••wing .achine, piped w.ter, a

radio, a t.l.vi.ion .et, • wa.hing ••chin., a refrig.r.tor, ga.,

and a aotorbite. The .urvey finding••howed th.t this index was

.ignific.ntly rel.ted to .tudent .chieve.ent on Sci.nce 4 .nd 5.

In both c•••• the stud.nts of teach.r. with .ore ••rvic•••nd

facilities scor.d high.r on the t ••t. Later an.ly.is will

det.raine wh.ther the.e relation.hip. hold up for teacher. Who

live in urban .nd rur.l are•• , or wh.ther th.y .re .n indirect

r.flection of living condition. in rur.l .r••••

T••ch.r. w.re .1.0 a.ted how far they lived fro. .chool

(cod.d in kiloa.ters) and how long it took th•• to tr.v.l to

school (cod.d in ainut••). Th. r.sults were the •••• with e.ch
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question. The further teachers lived from the school and the more

time it took them ~o ~ravel there, the lower the average scores

of their students in Math 5 and science 5. The most plausible

explanation is that teacher. who must travel more than 10

kilometers and spend more than an hour en route to school are

more fatigued, more frustrated with teachinq, or both than those

who live clo.er. For example, on the resul~. tor Math 5, where

the average te.t score tor the sample is 11.5, no teach~r

travelling more than an hour each way to school had any student

score above 18, while among those living closer there wer3 many

.tudent. with .cores between 20 and 38.

2. EDUCATION AND PREPARATION POR TEACHING

In interview. before and during the survey of .chools

provincial otticials otten complained ~hat the level ot tormal

educa~ion and profes.ional qualitica~ion. ot their ~eacher. wa.

below tha~ needed tor etfec~ive teachinq. Two Dis~ric~ Education

Otficer. in Baluchi.~an .~a~ed ~hat, becau.e ot the low

at~ractivene•• of teachinq a.a profe••ion in Paki.~an, they were

otten left with candidate. who were .i.ply not qualitied to

handle even a pri.ary .chool curriculum. In light ot .uch

co..ent., and a broad body of literature e.pha.izinq the

importance ot education and traininq for teacher., ~he .urvey

probed this area in .o.e depth.

The fir.t que.tion i. whether the formal education of

teacher. i. related to the achieve.ent te.t .core. ot their

atudent.. In fact, it i. one ot the be.t .inqle predictor. of
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achievement found in ~he entire .urvey. Table 1 show. ~hat for

all 4 achiev..en~ te.~. ~e everage .core. ri.e with the

~each.r·. lev.l of education. All of the difterence. repo~ed in

~h. ~able are statistically significan~. On Ma~h 4 s~udents of

~eachers with primary education score 3.9, ~hose with middle 9.7,

matric 11.2, FA or FSc 13.5, and ~~oss wi~h higher levels- 13.8.

On Math 5 the .core. range from 7.6 for primary to 14.6 for the

highe.t ca~egory, on Science 4 from 3.7 ~o 16.6, and on Science 5

from 10.8 to 17.7. Wi~h every ~est .core. rise as the level of

formal educa~ion increase•• The.e findings confirm the commen~.

of education officials about the importance of adequate educa~ion

for .~udent achieve.ent.

Table 1. Average achievemen~ of .tuden~s by level of formal
education of the ~eacher.

---------------------------------~------------------------------Math 4 Math 5 Science 4 Science 5
Pri.ary 3.85 7.55 3.67 10.82
Middle 9.72 9.36 11.55 12.15
Matric 11.19 12.51 13.3' 16.56
FA or FSc 13.47 12.33 15.2& 17.12
SA or Higher 13.84 14.55 16.1' 17.74
Total 11.7' 12.54 11.7' 16.5'

Si.ilar, though le•• dra.atic, finding•••erge when .tudent

achieve.ent ia related to the profe••ional qualifications of

their teacher.. Table 2 .how. that aero•• all 4 te.t••tudent. of

teacher. with no profe••ional qualification. .core lower than

tho.e holding the Pri.ary Teaching certificate (PTe). On Math 4

and Math 5 .core. ri.e fro. tho.e with no qualifi.cation. through

the PTC, the JV,sv, CV, or OT, and teacher. with. 8 Id. or

higher. On Science 4 and Science 5 there i. a clear difference
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between the top and the bottom levels, but students of teachers

with the P1'C .core higher t:han tho.e with the JV,sv, CT, and 0'1'.

Taken together, these findings stronqly support the importance of

the teacher.' formal education for .tudent achievement and show

the limitation. ot no qualifications a. well aa the benetits of a

BEd. or higher tor learning in mathematics and science.

Table 2. Average achievement ot .tudent. by profe••ional
qualification ot the teacher.
----------------------------------------------------------------Math 4 Math 5 Science 4 Science 5
None 10.21 9.82 13.02 14.68
P'l'C 11.84 12.69 14.09 16.72
JV-SV-cr-OT 12.11 13.03 12.98 16.13
BEd or Higher 15.33 17.04 18.98 21.28
Total 11.77 12.53 13.90 16.49

Advocate. of improved teaching in Paki.tan have also

empha.ized the need for .upervi.ed practice teaching and in-

.ervice training tor t.acher. already hired. To jUdge from the

re.ult. of the achieve.ent te.t., the ca.e for extending current

practice. in either are. i. no~ convincing. The .core. ot

.~udent. who.e teacher. had prac~ice teaching are no ditferen~

tro. tho.e teacher. who did no~. Tho•• who repo~ed having had

the experience of practice teaching were a.ked it it was

.upervi.ed or no~. For ~hi. group, which numbered be~ween 123 and

135 teacher. depending on the te.t u.ed, the .tudent. ot tho.e

who .aid they were .uPervi.ed had lower te.t .core. on Math 4 and

Science 4 than in ~he ca.e ot teacher. who were not .upervi.ed.

Teacher. were ••ked it they had received any in-.ervice

training and, it .0, how ..ny cour.e. they had completed. Neither
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item was related to the achievement test scores.

When .tudent achievement in .athematic. and science is taken

as a criterion of schooling effectiveness, the main conclusion

about the preparation of teachers is the importance of formal

education and, to a lesser extent, of professional credentials

for teaching. This survey indicates that about 60' of Pakistan's

teachers are educated to the matric level. The result. on

academic achievement show th&t students of teacher. with primary-
and middle education have lower score. than those with matric,

and those with teachers holding the FA or FScm and above have

higher score.. Practice teaching and in-service training make no

difference for achieve.ent and supervised practice teaching i.

associated with lower student score. on two te.t•• "

3. TEACHING EXPERIENCE AND ABSENCES

One po••ibility in explaining .tudent achieve.ent i. that it

i. brought about by the experience gained by teacher. in their

work. By this logic the .tudent. of teacher. with .any year. of

teaching experience .hould do better than tho.e who are new to

the profe••ion. The .ame idea could be applied to teacher.'

experience. in their pre.ent .chool. The longer they re.ain

there, th. more they know the .tudent., their fa.ilie., and local

condition., including language, bearing on achieve.ent. The

experience of the headma.ter or head.istre.. in that .chool aight

have the .aae i.pact on learning.

The .urvey a.ked teacher. how long they had been teaching

and how long they had been in their pre.ent .chool. The re.pon.e.



10

showed no relation.hip to any of the te.ts taken by th.ir

.tudent. in .cienc. and ..th••atic.. Th. y.ar. of experi.nce in

the .chool by the headmaster or headmistress likewise did not

predict achi.v.ment by th.ir students. Teaching exp.rience i.

thus of no con.equ.nc. in explaining the re.ult. of the

achievem.nt t ••t. u.ed in this study.

Anoth.r po••ibility i. that .tud.nt learning i. aff.ct.d by

the numb.r of different cla•••• (U. s .•quivalent i. grade.)

taught by t.achers. For tho•• who teach mathematic. and .cience

the rang. i. from 1 to 5 cla••e. with an av.rag. (m.an) of about

2.5. Th. hypoth••i. i. this ca.e i. that the larg.r the numb.r of

cla•••• taught, the ••all.r the a.ount of ti•• available for

preparing and t.aching any on. cla••• Student l.arning in .ath

and .ci.nc••ay .uffer b.cau•• t.ach.r. have to d.al with

differ.nt ag. group. and ••v.ral t.xtbook••

Th. r ••ult••how that the l.rger the numb.r of cla••••

taught, the low.r the .chi.v•••nt te.t .cor•• on Math 4, Math 5,

and Sci.nc. 5. Th. finding••r. in the .a•• dir.ction for Sci.nce

4, but fall ju.t .hort of .t.ti.tical .ignificanc•• Later

analy.i. will .xplor. wh.th.r this patt.rn hold. up wh.n controls

.r. add.d for oth.r conditions that may aff.ct achi.ve.ent, .uch

a. urban and rur.l location••

Th••tudy furth.r explor.d the po••ibility of a r.lation.hip

b.tw••n te.cher .b••nce. and .tud.nt achi.v•••nt in .ath and

aci.nc.. On•••••ur. of t ••ch.r .b.ence. w•• wh.th.r they w.re .t

achool on the d.y of the .urv.y. Through que.tion. to .tudent. it
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was po••ible to identify the math and science teachers of the lot

who were absent that day. The .urvey r ••ult. show that .tudents

of t~acher. who were pr••ent obtained somewhat higher scor.. than

those of teachers who were absent, but the results were not

statistically significant.

Teacher. available to be interviewed were asked to indicate

the number of day. they h.d been ab.ent during the present .chool

year for re.son. of he.lth, collection of payor dealing with

other admini.trative matt.rs, training program., per.onal

matter., such as a death in the family, lack of tran.portation,

or other reason.. Relation.hip. with achievement were sou~ht

betwe.n .pecific kinds of ab••nc.. as well a. the total numb.r of

days the teach.rs reported th.y were ab••nt for any r.a.on. Th.

information on ab••nc.. proved to be a poor predictor of acad.mic

achieve.ent. There ~a. no r.l.tionship b.tween the tot.l number

of ab.ence. and the re.ult. of any achieve.ent test. Among the 30

PO••ible relation.hip. between .pecific form. of absence and the

two t ••t. in .athe..tics and sci.nce, only one was .ignificant,

that betw.en ab••nc•• for payor .d.ini.trative .att.r. and the

r ••ult. of Math 4. A. ab••nce. incr••••d, .tud.nt .cor••

d.clined. Thi••ingl. finding i. over.hadow.d by the l.ck of

a••oci.tion in 29 oth.r c•••• a. w.ll a. with the .ummary

indicator of ab••nce••

Th. .ain conclu.ion about t.ach.r .xp.ri.nce and ab••nc.. i.

that te.t perfora.nce in both .ath and .cienc. i. r.lated to the

nuaber of diff.r.nt cl..... (grade.) taught by te.eh.r.. Y.ars of
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experience in ~eachinq and at ~he ~eacher's current school,

absence froa the school on the day of ~he survey, and, amonq

tho.e presen~, ~o~al days absen~ as well as day. absent for

specific reasons explain li~~l. or no~hinq of s~udent performance

on the tes~s used.

5. TEACHING PRACTICES AND RESOURCES

Of direct relevance ~o an analysis of ~he quali~y of primary

educa~ion in Pakis~an are ~he prac~ices of ~eachers in their

schools and ~he resources available to ~hem for ~eaching. For

~his reason ~h. BRIDGES-AEPAM survey included severlll que.~ions

to inves~iqa~e wha~ happens in classrooms. This sec't:ion examines

the con~ribu~ion of the mos~ prominent of those conditions ~o

s~uden~ aChievement.

Instrustign.l tim.

current li~er.~ure on schooling effectiveness suggests that

the ti.e sPent in lns~ruc~ion bas a s~rong influence in student

achieve.en~. The school aurvey allked abou~ ~he a.oun~ of ti.e

~eachera spent on the aubject. in which achieve.en~ was ~e.~ed

and about how they handled groups for Who. they were reaponaible

but who. they were not able to teach at a given ti.e.

On ti.e of instruc~ion, ~eacher. were ques~ioned about ~hr.e

areaa of their in.truction in .ath and .cience: how .any period.

a week were tiven to that aUbjec~, how .any minute. a week were

.pent on the aubjec~, and how .any exerci.e. in the textbook for

..th or acience they had coapleted by ths date of the interview.

The nUllber of Period. Per week in .ath and acience were no~
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significantly related to student aChievement. The number of

, minutes per week in .ath were .ignificantly related to

achievement in math 5 and science 5. The number of minute. per

week in .cience was not .ignlficantly related to any of the

te.t••

One of the best predictors of achievement in the entire

study wa. the number of exerci.e. covered in .ath. Thi. teaching

practice wa.·significantly related to all tour of the achievement

tests. The number of exerci.es in science was positively related

to science 4 and science 5 and of borderline significance with

math 5. In both cases teachers with more exercises had .tudents

with higher score. on the achieve.ent test••

Another way of considering instructional time is to ask

teachers of more than one clas. what they do with the cla.s that

they are not teaching. Teacher. in Paki.tan use two approaches in

this situ.tion: a.signing ta.k. to the cla•• that is not being

taught, and u.ing student monitor. with that group. Although over

three qu.rter. of the t ••ch.r. report a••igninq ta.k., this

practice i ••iqnificantly r.lat.d only to achieve••nt in .ath 5.

Stud.nt. of tho.. who a••ign ta.ks have low.r .cor.. than

student. of tho•• who do not. Th. u•• of monitor. i. con.i.t.ntly

•••oci.t.d with lower achi.ve••nt ••ong .tudent., though non. of

the differenc•• i ••ignificant. The number of hour. per we.k that

aonitor. handle cl..... is .ignificantly related to ••th and

sci.nc. achiev•••nt in .ath and .cienc. 5, but not to t ••t. in

cIa•• 4. Th. larg.r the number of hour., the ~ower the average
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.core. in cla•• 5.

The .i.ple.~ in~erpre~a~ion of ~he.e ~wo .e~. of finding. i.

~ha~ .~uden~ achievemen~ ri.e. when ~eacher••pend ~ime wi~h

.tuden~. and give ~he. eXGrci.e. that ~hey read. A••igning ~a.ks

and u.ing .onitor••ay be unavoidable in .o.e .chool., bu~ they

are negatively related wi~h .~udent achievement.

Lllign pllnl

Among ~he teacher. covered by ~e .urvey 8" report .aking

le••on plan•• Perhaps becau.e there are .0 few who do not prepare

~e.e plan., ~here i. no .ignifican~ relation.hip between ~i.

~eaching prac~ice and .tudent achievemen~.

Hgmggrk.

Because 99' of ~he ~eacher. reported ~ha~ ~hey a••igned

ho.ework to their .tuden~., i~ wa. not pos.ible to con.ider the

rela~ionship be~ween this practice and achieve.en~. However, the

~eacher. were ••ked whether they h.d •••igned ~heir student.

ho.ework on the day before the in~erview. The .ean achieve.ent of

all cl••••• i. higher when the teacher gave ho.ework on that day,

but none of the difference. i••~atistically .ignificant.

Teacher. were also asked how .any dfty. in a week they

•••igned ho.ework in .ath and science. There i. no rela~ionship

be~ween .chiev..ent. and the nUliber of days of ho.ework in ..~h.

However, there are .ignific.nt rel.~ion.hip. between d.y. of

ho.ework in .cience and achieve.ent on .11 four tes~•• The .ore

day. of hoaework the higher the .chieve.ent .core••

Th.r. i. grea~ v.riabilU:y in what t ••ch.r. do with the
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hom.work one. th.y r.c.iv. it. Some r.ad it, some read it and

, grad. it, .0.. grad. it but al.o di.cu•• it with the .tud.n~••

Intervi.w.r. ask.d t.ach.r. how ott.n they discussed hom.work

with stud.nts and .xamin.d the r.lationship of th.ir respons.s to

.tud.nt achi.v.ment. Th. t.achers who discus. the hom.work often

have cla•••• with high.r achiev.m.nt scor•• than t.ach.rs who

di.cu•• a••ignm.nt. 1••• fr.qu.ntly with th.ir .tud.nt•• How.v.r,

thi. r.lation.hip i. .ignificant only for achi.v.m.nt in .ci.nc.

4.

TIlting.

T••t. are an opportunity for childr.n to .how how much th.y

have l.arn.d, and to r.c.iv. f••dback from th.ir t.ach.r. about

th.ir p.rformanc.. T.ach.r. w.r. a.ked wh.th.r th.y had giv.n

.tud.nt. a writt.n t ••t during the month b.for. the int.rvi.w.

Stud.nt. who.. t.ach.r. had t ••t.d th.m had high.r achi.v•••nt

.cor•• than .tud.nt. who w.r. not t ••t.d, but the r ••ults w.r.

not .tati.tically .ignificant.

What happ.n.d aft.r th. .tudent. took the te.t? Mo.t

t.ach.r. (13') .aid that th.y di.cu•• th. t ••t re.ult. with

.tud.nt•• Prob.bly b.c.u•• th.r. w.r. f.w c•••• wh.r. the t ••t

w•• not di.cu•••d, this condition wa. not r.lated to achieve.ent.

The length of ti•••pent-on the di.cu••ion of t.st r.sults wa.

related to achieve••nt only for .ath 5. Th. long.r the

discus.ion, the higher the te.t .cores.

Tllching lit

In .ost schools in Pakistan, the re.ource. th.t teachers
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have to aid their teaching are very limited. The teaching kit was

an att..pt to provide the teacher vith nome .aterial. that could

enrich the learning resources of teachers and students. Another

report in this .erie. de.cribes the history of the teaching kit

in detail and analyze••ome of the obstacle. faced in it.

implementation. 5

student. of teacher. who ha~e a teaching kit attain higher

.core. on all four aChievement te.t•• However, the.e difference.

are .ignificant only for math 5 and of borderline .ignificance

for math 4.

Interview. carried out before this .urvey .howed that

teacher. .o.eti.e. had teaching kit. that vere not kept in the

school. In the .chool .urvey 20' of the teacher. reported this

.ituation with the kits given to their .chool•• The re.ult.

showed that .tudents do better when the teaching kit i. in the

.chool than vhen it i. not. However, the.e relation.hip. are

.tati.tically .ignificant only in Math 4 and borderline in

Science 5.

In it. original de.ign, the teaching kit va••uppo.ed to

contain .elf-training .anual. to help the teacher u.e the

.aterial. contained in the kit. When BRIDGES and AEPAM .taff

vi.ited .chool., however, they found that .any of the.e .anual.

vere .i••ing fro. the kit•• According to the .urvey, 34' of the

teacher. reported that the training .anual. vere not in the kit.

A8 .hown in Table 3, .tudent. have higher test .core. vhen the

training ..nual. are in the teaching kit. The ditference. are
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statistically siqnificant for math 4 and 5 and for science 5.

Table 3. Averaqe achieve.ent of student. when their teachers have
teachinq kits with and without traininq manuals.
----------------------------------------------------------------Math 4
T.X. with .anuals 13.17
T.X. no .anuals 11.38

Math 5
14.19
11.66

Science 4
14.41
13.95

Science 5
17.67
15.71

..

Interviewers also asked teachers if the teachinq kits were

complete, as they had been delivered by the Education Department,

or if .o.e part. were mi~sinq. Only 21' of the teachers replied

that the kit had all its parts. The analysis showed that students

do better when the kits have all their parts than when so.e of

the part. are broken or missinq. These differences are

siqnificant for achievement in science 4 and borderline

siqnificant in math 4.

When asked if the qovernment repaired the teaching kits that

were broken or had .ome part. mi.sing, 80' of the teachers

replied that it did not. Student. have higher achievement score.

when the governaent repair. the broken kits than when it doe.

not, but this difference i ••ignificant only for .cience 4.

Teacher. were a.ked if they had ever u.ed the teaching kit,

to which a little over half of the teachers replied yes. Althouqh

student. had higher achievement test .core. when the teacher.

u.ed the teaching kit., the re.ult. are not statistically

.ignificant.

Another que.tion a.kedin how many le••on. the teacher had

u.ed the kit. The nuaber of 1e••on. i ••ignificantly related to

achieve.ent in Science 4. The more the le••on., the higher the
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scores.

Other question, asked if the teacher had any proble., with

the kit and if he or she had been trained to us. it. Neither

condition was significantly related to the achievement teat

scores.

In short, the presence, completeness, and actual use of the

..

teaching kit ,how so.e positive relationship, with achieve.ent

teat score, in science and math. All of the relationsh~s sugge,t

that ~e teaching kit benefits studont achievement. However, the

total pattern of findings ,uggests that these condition, are of

only .oderate importance for achievement. The belt single

predictor i, whether the kit, contain the original manual, for

.elf-training. ;

T.x1;bggkl

The survey had question, about how many of the students had

textbook, that they could use at the beginning of the school year

in each Of the subject'. In Ichoola where few of the ,tudenta bad

..th and science textboou, average acbieve.ent in thoae lubjecta

ia lower than in .cbool. where aore atudenta bad text:boou. The.e

differencea are aignificant only for the relation.hip between

achiev..ent in Matb 5 and the pre.ence of Math textbook••

Llngulg' of InltrustiJm

A nuaber of queationa inquired about the langua,e uaed by

the teacher and atudenta in t~e scbool.' Thi. diacu~~ion will

con.ider only the u•• of tran.lation in the cla••rooa.

In~.rvi.w.r. a.ked ~.ach.r. if ~hey had .tud.n~. tran.lat. for
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one another while ~hey were explaining ma~.rial in ~. cla••room.

The re.ul~. ~how tha~ When ~eacher. a.k .tud.n~. ~o tran.lat. for

o~h.r .~ud.n~., ~h.ir cla•••• have high.r .cor•• on all four

achi.ve••n~ ~.s~•• The diff.r.nc•• are .~a~i.~ically .iqnifican~

for all t ••~. exc.pt .ci.nc. 5 (••• Tabl. 4).

Table 4. Av.rage achieve.en~ of .~uden~. for ~.acher. who a.k and
do not ask other .~uden~. ~o ~ran.la~e.

----------------------------------------------------------------
Ma~h 4

S~ud.n~. ~ran.la~. 12.41
Don'~ ~ransla~. 10.85

PUni.h••nt

Ma~h 5
13.24
11.49

science 4
14.38
13.27 .

science 5
16.54
16.52

Vi.i~. to school. by BRIDGES and AEPAM s~aff .how.d tha~

many ~eacher. us.d phy.ical punishm.n~ with ~h.ir .~ud.n~s. It

was not unu.ual ~o s•• t.achers carrying a s~ick and u.ing i~ or

~heir bar. hands ~o hi~ childr.n. The survey .how.d that 52' of

~he ~.acher. u.ed phy.ical punishaent. Wh.n the.e r.port. v.r.

r.lated to achiev•••nt in ..th and sci.nc., there v.r. no

significant relationship••

5. SUPERVISION

Aaong ~ho.. vho .up.rvi.e and .om.tim.. h.lp pri.ary .chool

~each.r. ar. the Di.~ric~ Educa~ion Officer (DEO), Sub-Di.~ric~

Education Officer (SDEO), A••i.tant Education Offic.r· (ABO),

Leaming Coordinator (tc) or .upervi.or, and H.ad.a.t.r of a

cent.r .chool. Th. la.t individual wa. found only in ar.a.

participating in an experi.ental proqra. in Which a pri.ary

.chool va. link.d to a c.nt.r .chool that vas giv.n

,
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-
re.pon.ibili~y for i~. i.provemen~. In the pre.en~ .ample ~here "

were 131 cen~er .chool., 125 or '0' of which were in Punjab. All

of ~he.e official. are under ~e provincial depa~men~. of

educa~ion. Excep~ in ~e federal di.~ric~ and o~her .pecial

ca.e., .uch a••ili~ary .chool., federal official. are not

direc~ly involved in .upervi.ing primary .chool ~each.rs.

I~ has often been argued in Paki.tan ~at one way of

improvinq the quali~y of ~eachinq i. ~o have .upervi.or. who do

more ~an check a~~endance and handle records and o~her

adminis~rative .a~~er. a~ ~he .chool. The Learning Coordina~or,

in~roduced in 1979 by the World Bank and the Government of

Paki.tan, wa. an innovation direc~ed .pecifically at u.inq

supervi.ion ~o pro.o~e bet~er t.achinq. In interview. with

BRIDGES and AEPAM .taff before ~he .urvey of .chool., .any

federal and provincial official. poin~ed out that the .~andard

.y.t.. of .upervi.ion led to few and .o.eti.e. no vi.it. by tho.e

re.pon.ible and had a negligible .ff.ct on the qu.lity of

te.ching.

To explore the i.pact of .up.rvi.ion on .tud.nt learning the

surv.y a.ked te.ch.r. the •••••et of qu••tion. about the 010,

SOlO, AlO, Le, and oth.r .up.rvi.or•• Th. qu••tion. w.r.:

--nuaber of vi.it. ~hi. y.ar?
--did the .upervi.or ob••rv. t.aching?
--wh.n wa. the .o.t r.c.nt vi.it (cod.d in day.)?
--how long did the p.r.on ob••rv. (cod.d in .inut••)?
--did the .upervi.or .ake co...n~. about the

r ••pondent'. t.aching? '

In .chool. with Learning Coordinator. or .upervi.or.,

int.rview.r. qu••tioned teach.r. about the eff.ct. tho••
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individual. had on their teaching, how they had helped, and what

probl... th.y had created. The information provided by teacher.

about .upervi.ors was then relat~d to the test scores of their

.tudents in math and science.

There were some .ignificant findings in the.e data, but

overall the behavior of .upervisor. was not a .trong predictor of

achiev...nt te.t .core.. Out of 11' pos.ible relation.hip. only

12 were .tati.tically .ignificant. with the DEO th.re wa. one- .

significant a••ociation among 20 po.sibilities: b.tween the time

.inc. the la.t vi.it to the .chool and .core. on Science 5. The

long~r the tl.e, the lower the te.t score.. Finding. for the SDEO

show.d •••ociation. for three of the five po••ibilitie. on Math 4

and two of five on Science 4. Student score. on Math 5 incr.a.ed

when the SOlO observed and made comment. on teaching and rose

with the ti.e .pent ob••rving t.ach.r.. On Science 4 .cor•• al.o

incr••••d with the ti•• th. SDEO .p.nt ob.erving t.ach.r. .nd

when co...nt. w.r...d. on t ••ching. No .ignificant •••oci.tion.

w.r••••n with the uo. ThoU9h the finding. w.r. not

.tati.tic.lly .ignificant, ta.t .cor.. on Sci.nc. 4 incr•••ed

when the SDEO ob••rv.d t.achin9 and with the rec.ncy of hi. or

h.r .o.t r.c.nt vi.it. Scor•• on Sci.nc. 5 incr.as.d with the

l.nqth of ti•• the SDEO .p.nt ob••rving teachin9, but the

findin9. w.r. .9.in not .tati.tically .ignificant.

With the LC or .up.rvi.or there w.r. .ignificant finding. in

ju.t two of 3' ca.... Scor•• on M.th 4 ro.e wh.n the•• official•

..de co..ent. on t.aching. Scor•• on Science 5 w.re higher when
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teachers ~eported that they had learned new methods of te.ching "

fro. visit. by the Le or .upervi.or. The he.a.sters of the •

center schools, most of whom yere in Punjab, showed significant

results in 4 of 20 possibilities and had two others of borderline

significance. Score. in Science 5 increa.ed with the number of

visits by the headmaster when he observed teaching. Test results

were also related to the recency of the headmaster's la.t visit,

w~th .ore recent visits associated with better performance.

Scores on Math 5 likewise increased with the frequency of visits.

Though not statistically significant, the same finding wa. seen

with science 4. Score. on Math 4 were higher when the beadmaster

was reported to have observed teaching, but that relationship was

not statistically significant.

overall, the supervisor. whose behaviors were most closely

associated with test .dores were the, SDEO and the beadaasters of

the center school, .ost of who. were in Punjab. It i. surprising

that the result. for the group including Les were not stronger.

To jUdge fro. the.e finding., Lea have .o.e influence on

perforllance in aatb and .cience, but le.. than IDIO. and

headaa.ter. of center .chool••

, • CONCLUSIONS

One que.tion re.aining i. how well one can predict .tudent

achieve.ent in aatb and .cience by combining different type. of

teacher characteri.tic.. The .tatiatical technique co..only uaed

for calculating auch joint relation.hip. i••ultiple re,re••ion
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analy.i•• The u.e ot this method proceeded as follow••

Fir.t, a deci.ion wa••ade about Which of the .any teacher

characteri.tic. would enter this analysis. The choice was made on

the basi. of two criteria: the characteristic in question had

shown .ignificant relationships with two or more the achievement

te.ts in the material just reported: and among those items would

be cho.en to repre.ent the personal background and living

condition of teachers: teacher education: teacher experience,

specifically the number of different classes taught by teachers:

and teaching practice. and resources. Secause the ite.s on

supervision were weak predictors of achievement, none were

included in the pre.ent analysis.

The items used a. predictors were the following: the s.x of

the t.acher: the ti•• it took the t.ach.r to reach school: the

t.acher's formal .ducation, wh.th.r the t.ach.r taught more than

on. cla.a: the numb.r of .x.rcis.s assign.d in math••atic.:

wh.th.r the t ••ch.r a.k.d .tud.nts to trans1at. for oth.r. in the

cla•• , and wh.th.r the t ••ch.r h.d • t ••ching kit. Th•••

variabl•• in turn w.re r.lativ.ly ind.p.nd.nt of .ach oth.r, as

shown by the low corr.lation coefficients of all ind.p.nd.nt

variabl•• with .ach oth.r which w.r. n.v.r high.r than 0.20

. (P.ar.on corr.l.tion co.ffici.nt).

S.cond, th... 7 charact.ristics w.r. u••d a. the ba.is for

r.gr•••ion .n.ly.i. again.t .ach of the four .chi.v••ent t ••t ••

Th••• c.lcul.tion. w.r•••d•••v.ral diff.r.nt way., all of which

l.d to .bout the •••• r ••ult.. Th. findings r.port.d in T.bl. 5
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co.e fro. a procedure in which each of the characteristics was

entered into the analy.i. in the order in which they are li.ted

above. Thus the .ex of teachers was entered first and the

availability of a teaching kit last. The figure. on .ignificance

level. indicate whether a given characteri.tic was related to

achieve.ent te.t .core. at a level above that expected by chane••

Figure. of .05 or le•• (.01 or .00) .ean that the characteri.tic

had a .iqniticant a••ociation with the test score. in a

particular regre••ion analy.is.

The re.ult. show that three characteri.tic. of teacher. are

significant predictor. ot achievement on all 4 te.t.. These are

the teacher'. formal education, whether the teacher teache••ore

than one cla•• , and the number of exerci.e. a••igned in

mathe.atic•• The .ex ot the teacher i. a relatively .trong

predictor ot .tudent achievement in math but not in .cience.

Student. of fe.ale teacher. have lower .core. than tho.e of .ale

teacher.. The ti.e required to reach .chool i ••ignificantly

related only to score. in Science 5. Astinq students to translate

tor others i. significantly related to achieve.ent just in Math

5.

A u.eful .ummary indicator of the predictive power of the.e

characteri.tic. i ••2, the square of the .ultiple correlation

coefticient. This i. interpreted a. the percentage of the

variation on the te.t scores that i. predicted by the .et of

teacher characteristic. used in the analy.i•• The characteristics

predict .o.t stroftVly in the case ot Math 5, vh.,.,. ~h. if~ ...~tiple

•
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correlation i •• 24. This .ean. that by knowing the.e .even

teacher characteri.tics, one can predict about a quarter of the

ditference. found on the test score. The comparable tigure. tor

Math 4, Science 4, and Science 5 are l7t, l4t, and l4t.

The .ain conclusion trom this analysis i. that student

achieve.ent on objective te.ts ot aChievement in .ath and .cience

are related to how well educated teacher. are, what they do in

the cla••roo., and, in the ca.e ot the two .athematic. te.ts, the

gender ot the teacher•• Achievement in math will ri.e when

teachers are men, with t~e amount ot tormal education the

teacher. have had, when teacher. teach only 1 cla•• , and with the

number ot exerci.e••••igned in ••thematic•• With Math 5

achieve.ent al.o ri.e. when teachers a.k their .tudent. to

translate for others. With Science 4 and 5 the be.t predictors

are teacher education, teaching only 1 cla•• , and the number ot

. exercise. in math. In Science 5 achieve.ent also ri.es when

teacher. do not have to spend. long ti.e travelling to .chool.

Table 5. Su.aary of impact of various te.ching variable. on .tudent
achiev..ent u.ing a multiple regre••ion Where .11 variable. are
entered.
----------------~-----------------------------------------------

..
•

Math 4 Math 5 Science 4
Variable Slope .ignf Slope signf Slope signf
Sex 2.37 0.00 3.19 0.00 -0.39 0.52
Ti.e to reacb .ch. -0.02 0.13 -0.01 0.26 -0.01 0.22
Teacher Education 1.30 0.01 1.11 0.01 1.78 0.00
Teach more 1 cl••• -1.83 0.01 -2.68 0.00 -2.45 0.00
Exerci.e • Math 0.15 0.00 0.08 0.01 0.04 0.01
A.k .tudents tran•• 1.00 0.15 1.29 0.03 1.20 0.06
Have teaching kit? 0.26 0.70 1.05 0.08 0.23 0.71

R 0.41 0.49 0.38
r2 0.17 0.24 0.14

signi~icance of P 0.0000 0.0000 0.0000

Science 5
Slope .ignf

0.54 0.43
-0.04 0.00
1.26 0.00

-0.26 0.00
0.04 0.01
0.71 0.32
0.46 0.50
0.38
0.14

.0000
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1. Th. r ••••rch r.port.d in this pap.r w•• c.rri.d out •• part
of the BRIDGES Proj.ct, a Coop.rativ. Agr••m.nt b.tw••n the
Harvard In.titut. for Int.rnation.l Dev.lopm.nt .nd the Offic. of
Education, Bure.u of Science and Technology, United St.t•• Ag.ncy
for Internation.l Dev.lopm.nt. Comments mad. in this p.p.r are
the r.spon.ibility of the author. and not of USAIO.

Thi. r •••arch could not have b••n carri.d out without the
participation of • numb.r of p.r.ons. The .tudy i. a joint
proj.ct of BRIDGES and the Acad.my of Educ.tional Planning and
Manag.m.nt, Mini.try of Education, Pakistan. Prof•••or La••q
Ahm.d Kh.n, Dir.ctor of the Ac.d••y, provid.d much h.lp in
carrying out this r••••rch. Dr. S.rfr.z Khaw.ja of the Acad.my
participated in the d••ign of the .tudy and .olv.d .any
.daini.trativ. probl.m. in Paki.t.n. Aalam Bhatti was the fi.l~
coordinator for r •••arch in the Fed.r.l Di.trict and .up.rvi••d
the production and di.tribution of qu••tionnair... Syed r.zl
Qadir was field coordinator in North W••t Fronti.r Provine.,
Ghaffar Siddiqui and M. A. M.h.r in SJ.nd, Chaudry Anwar Hu••ain
in Punjab, and Kur.h••d Ahmed and Ijaz Ahmad in Baluchi.tan. Our
de.pe.t appreciation al.o go•• to the more than 100 intervi.w.r.,
too .any to n.m., who provid.d hard work, .nthu.ia•• and car. in
coll.cting the data. Coding of the d.t. wa. the r ••pon.ibility of
Haroon. Jatoi and H.bib Khan of the Acad.my. Jo••ph Tha.
contributed hi. comput.r .xp.rti.e to data .ntry and data analy.is.

2. Th. title of this pap.r i. "Do Differenc•• B.twe.n Schools and
B.tw••n School Admini.tr.tor. in P.ki.tan Contribute to
Diff.r.nc.. in Stud.nt Achievem.nt?"

3. The criterion of .tati.tical .ignificanc. u.ed in this pap.r
i. that the probability of differenc.. betw.en or among group.
occurrinq by chance i. 1••• than 5 in 100. In the tabl•• the
figure. for .ignificanc. l.v.l. refer to this probability. A
l.v.l of .05 ••an. ~at there ar. 5 chance. in 100 that the
findinq could be.n a rando. occurr.nc., .01 mean. 1 chane. in
100, and .0000 le•• than 1 chane. in 1000.

4. De.criptive inforaation for all item. about t.acher. di.cu•••d
in this paper can ba found in a companion e.say .ntitl.d "A
Profile ot Primary School Teacher. in Pakist.n."

5. Thi. paper i. called "The Implementation of Educational
Innovation. in Pri••ry Education in P.ki.tan."

6. A thorough di.cu••ion of language u.age in the .chool can b.
found in anoth.r report in this ••ri•• : "The impact of language
of in.truction on .tudent achi.v•••nt in Paki.tan."
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