SER, VOLUME 13 (2): October 2(112

EFFECT OF TEA CH ER S’ TASKS
ACHIEVEM ENT IN M ATHEM ATICS

PRACTICES

ON

STUDENTS’

RASHEED SANNI (Ph.D.)
Abstract
What students do in the classroom during lessons is/are largely determined by the tasks that are
set up and implemented by the teacher, and expectedly impact on the students' learning
achievement. The researcher explores how task selection and implementation practices o f the
teacher affect students’ achievement. The study employed quasi experimental research - twogroup pre-test and post test design was used. Both experimental and control groups were SS 1
(science groups) in their respective schools in Lagos State. Pretest and posttest consist o f
collection o f question items from past relevant examinations and Mathematics Olympiad
questions. The regular mathematics teacher taught in the control group; while in the experimental
group, the students were taught by their teacher but with technical support from the researcher on
tasks selection and implementation. Data was analysed on two levels, using descriptive and
inferential statistics. Results show that (1) learners in the control group performed statistically
significantly better in the pre-test; (2) there was no statistically significant difference in
performance o f learners in the two groups at posttest. Descriptive statistics however shows that
performance o f learners in the experimental group was better than that o f those in the control
group. These results were discussed, implications for instructional practice, fo r teacher training
and development were provided.

Introduction
Inculcating m athem atical reasoning
in learners is a m ajor goal o f reform
curriculum
around
the
globe.
M athem atical reasoning develops in
learner ability to form ulate, test and
ju stify
conjecture;
and
then
com m unicate
results
to
others
(B rodie, 2002). She argues that these
skills have to be developed in
learners for them to be proficient in
m athem atics. It is no gainsaying that
their developm ent are afforded or
constrained
by
classroom
experiences. C lassroom experiences

are to a large extent, determ ined by,
arid dependent on, the tasks that were
im plem ented
during
instruction.
“The kinds o f tasks that students are
asked to perform set the foundation
for the system o f instruction that is
created. D ifferent kinds o f tasks lead
to different system s o f instruction”
(H iebert et al, 1997 p.7). Thus, the
im portance o f tasks in m athem atics
classroom s
cannot
be
overem phasized. The tasks with
which students engage
in the
classroom are central to, and largely
determ ine the experiences to which
students
are
exposed
in
the
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classroom
1991).

(Sullivan

and

Clarke,

#»■

Som e
m athem atics
education
researchers have focused on the
design and use o f questions (Crespo.
2003; Sullivan and Clarke, 1991;
Sullivan and Leder. 1990; Gall,
1984); and tasks set up and
im plem entation in the classroom
(Stein et al. 1996; Stein et al, 2000).
In their different fram ew orks, the
researchers identify features o f tasks,
procedures for students' engagem ent
and levels o f cognitive dem ands o f
tasks as im portant considerations in
the use o f tasks in m athem atics
classroom s.
For
instance,
the
fram ew ork presented in Stein et al
(1996)
provides
categories
for
analysing tasks that are set up and
im plem ented in classroom s using
two dim ensions: task features and
cognitive dem and. The researcher
has earlier proposed an additional
phase to the fram ew ork, that is task
selection (See Sanni, 2005). This is
because for N igerian teachers, it is
m ore relevant to study task selection
and im plem entation practices in the
classroom . In spite o f the im portance
o f tasks in m athem atics classroom s
and associated teachers’ practices,
w here, w hen and how teachers com e
to learn and im prove their taskrelated practices are not very clear.
C respo (2003) suggests that it should
be part o f teacher preparation
program m es. But it could also be

focused at in-service training and
perform ance
im provem ent
w orkshops.
To achieve reform instructional
objectives (or assessm ent standards),
appropriate
tasks
have
to
be
im plem ented, to enrich learners’
m athem atical
know ledge
and
im prove
their
m athem atical
reasoning. K ilpatrick et al (2001)
suggest five interw oven strands of
proficiency.
which
include
conceptual
understanding,
procedural
fluency,
strategic
com petence, adaptive reasoning and
productive
disposition.
These
strands add reasoning, connections
and com m unication practices to the
conventional
construal
of
m athem atics learning as procedural
and
conceptual.
M athem atics
researchers converge on the nurture
o f these skills in class, to prom ote
m athem atical
reasoning.
The
researcher’s argum ent is that to
nurture these skills is to select and
im plem ent
tasks
that
afford
developm ent o f the skill.
In this paper, the researcher attem pt
to
establish
em pirically,
the
relationship betw een variety o f tasks
and achievem ent o f learners in the
area o f surface area and volum e o f
solid shapes.
Thus, the m ajor
research question in focus is: will
there be any statistically significant
difference betw een the m ean score o f
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M ethodology

A lso their regular teachers are of the
sam e academ ic and professional
qualification and com parable length
o f experience. A nother im portant
thing in term s o f context is the
m athem atical concepts o f interest.
D uring the period o f the study,
which was conducted during regular
school hours, and according to the
schem e (In Lagos State, schem es are
centrally prepared by the M inistry,
and handed to schools and teachers
to im plem ent during the term) o f
work, the concepts o f surface area
and volum e o f solid shapes were the
focus.

Design, context and sample

Instrum entation

students that w ere exposed to variety
o f tasks during instructions and those
that were not? The study attem pts an
analysis of the relationship between
tasks and learners’ achievem ent. The
researcher provides support to the
teacher in the experim ental group.
The support was heavily in form of
selection o f tasks during lesson
planning and assistance (A ssistance
was in form o f supervising group and
individual
work
and
providing
written feedback on learners’ work)
during and after teaching.

B ecause o f the difficulty o f random
assignm ent
of
learners
into
experim ental and control groups, the
quasi experim ental research designed
was used in the study. The design
term ed nonequivalent groups pretestposttest design
(M cM illan and
Scum acher, 2001) was adopted in
this study.
Tw o intact
classes
designated as experim ental and
control
groups
w ere
involved.
H ow ever, conscious attem pts were
m ade at reducing the group variance,
by involving SSI students
in the
science classes, in two governm ent
schools w ithin B adagry zone of
Lagos State Education D istrict V.
Both classes were m ixed with male
and fem ale students, with 63 students
in one and 64 students in the other.

Tw o tests-the pretest and posttestwere adm inistered at appropriate
tim es o f the study. On the one hand,
the pretest consisted o f 50 m ultiple
choice item s that were collected
from past S S C E ^ JSC E and a few
from JM E past questions. The post
test on the other hand consisted o f 30
m ultiple choice item s and 3 three
essay-type questions. The form at
was adopted to allow a wide
coverage o f content on the one hand,
with the m ultiple choice items; and
to provide an opportunity o f getting
to see and follow learners’ procedure
in engagem ent with the tasks, on the
other, with the essay type item s
(Sanni, 2002). Q uestions were also
selected from past exam inations
papers above as well as from past
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m athem atics O lym piad questions.
A lso, a few o f the questions were
tegcher-researcher designed.

Validity
and
instruments

reliability

of

V alidity refers to the degree to which
a m ethod, “a test or research tool
actually m easures w hat it was
supposed to m easure” (Opie, 2004).
R eliability on the other hand,
describes “ the extent to which the
results are sim ilar over different
form s o f the sam e instrum ent or
occasions
of
data
collection”
(M cM illan
and
Scum acher,
2001:244). Thus, both validity and
reliability are concerned with the
“appropriateness,
m eaningfulness,
and usefulness o f the influences a
researcher m akes” (Fraenkel and
W allen, 1996: 152). N otw ithstanding
the fact that these items were
selected
from
standardized
exam inations
that
have
passed
through
various
validity
and
reliability verification stages, the two
instrum ents w ere validated and had
their reliability tested. This was
m ainly because they w ere m eant for
different
purpose (research) and
different group o f learners- SSI
students, who have ju st written the
JSC E . at the end o f JSS3, and two
years aw ay from the SSC E and JM E.
Specifically, on the one hand, face
and content validity w ere afforded
by the involvem ent o f m athem atics

teachers in the two classes in
selection and com pilation o f the
item s. They specifically advised on
readability, understandability, and
w hether the contents were w ithin the
level o f their respective learners.
A lso, the researcher independently
conducted an opinion poll o f learners
outside the sam ple, but w ithin the
sam e level (SS 1) on the readability,
understandability
and
level
of
difficulty o f the items. Suggestions
and advices at these two levels were
all
discussed
and
necessary
am endm ents were made. On the
other hand, reliability o f the tests
w as also established. An r -v a lu e o f
0.67 and 0.61 were observed for the
pretest and posttest respectively. In
both cases, the split half m ethod o f
establishing reliability was used.
H ow ever, the test-retest m ethod was
used for the essay part o f the
posttest.
An r-v a lu e o f 0.59 was
observed for the essay part. For
testing the reliability o f the tw o tests,
learners in S S I (science class) in
another school w ithin the sam e
locality
with the sam pled schools
w ere involved.

Treatm ent and data collection
The regular teacher in the control
class continued to teach the concepts
o f interest-surface area and volum e
o f solid shapes-in his class, w hile the
researcher provided som e technical
supports
for the teacher in
the
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experim ental class. The support was
specifically in two areas: preparation
and im plem entation o f lessons. On
the one hand, in the area of
preparation, selection o f tasks and
w hat to do with the selected tasks in
class and how, were the m ain focus.
The researcher and the teacher
planned all lessons together, during
which tasks were selected with
justification for the inclusion of
som e tasks and not som e others. On
the other hand, during lesson
im plem entation, the teacher w as in
control; but the researcher provided
teaching assistance, especially during
learners’ engagem ent w ith tasks in
groups or individually. N otable
features o f the treatm ent, which
lasted tw o weeks (8 periods o f 40
m inutes each), were:
©

©

there
w ere
lots
o f tasks
im plem ented in class. Tasks
w ith different features and
varying levels o f cognitive
dem ands
w ere
consciously
selected;
tasks w ere engaged som etim es
individually,
som etim es
in
groups (W orking in groups was
very strange to learners. M any
o f them openly said they never
thought they could sit and
discuss with their friends during
m aths lessons);

•

tasks were selected from a
variety o f textbooks and other
sources;
® the
researcher
prepared
activities that were selected for
each lesson
in w orksheets
(W here there exists a correct
answ er to tasks, learners do not
have prior know ledge o f what it
was. This
m ade them
to
concentrate m ore on working,
than ju st having to check
answ ers at the back o f textbook
and w ork tow ards getting it)
form at, after both the teacher
and
researcher have
made
selection;
o enough copies o f w orksheet for
the learners w ere m ade by the
researcher;
© two
‘teachers’-the
regular
teacher, w ho is in control during
lesson and the research, who
provides teaching assistance in
class and in control outside o f
the class-w ere involved in
teaching; and
© learners get regular feedback on
their work.

Data collection
The pretest was given to the learners
before treatm ent in experim ental and
control groups. A t the end o f the
treatm ent,
the
posttest
was
adm inistered in the two groups. In
both cases, supervision was done by
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from tw o independent m arkers, for
the section. These two scores were
correlated and an r-v a lu e o f 0.74
was observed. This translates to
about 86% agreem ent betw een the
two m akers o f each learner’s scripts.
For the section A o f the paper and
the pretest, this was not necessary,
because o f the objective (m ultiple
choice) nature o f the items.

the researcher and the respective
teacher in each school. Scoring was
done by a group o f volunteered
postgraduate
diplom a
students.
These
PG
students
were
all
experienced m athem atics teachers
and are not likely to know the
learners in the sam ple. This is
because only their initials and roll
num bers in class, w ere written on
their scripts. In the presence o f the
teachers, we discussed the m arking
guide
before
m arking
could
com m ence.

Data analysis and results
Data
analysis
statistics)

T o ensure reliable scores, learners’
response to item s in section B (the
theory part) o f the posttest was
duplicated, by photocopy. So each
learner had two scores, em anating

(Descriptive

Table 1 below shows a sum m ary of
the pretest and posttest scores in the
two groups.

Table 1: Distribution o f learners scores in pretest and posttest
Posttest

Pretest
Score

Exp. group
30-39
40-49
50-59
60-69
70-79
80-89
No. of learners

Frequency

Frequency

10(15.9% )
15 (23.8% )
16 (25.4% )
14 (22.2% )
8 (12.7% )
0 (0%)
63 (100% )

Con.group

Exp.group

Con. Group

4 (6.3%)
9(14.1% )
15 (23.4%)
18 (28.1%)
14(21.9% )
4 (6.3%)
64(100% )

1 (1.6%)
11 (17.5% )
15 (23.8% )
20 (31.7% )
13 (20.6%-)
3 (4.8%)
63 (100%)

3 (4.7%)
11 (17.2%)
16(25.0% )
19 (29.7%)
12(18.8% )
3 (4.7%)
64 (100% )

posttest.
W hile
25
students
(representing 39.7% ) and 13 students
(representing
20.3% )
in
the
experim ental and control groups
respectively, scored below 50% in
pretest; 14 students (representing

As evident in Table 1 above, while
learners
in
the control
group
perform ed better than learners in the
experim ental group in the pretest;
learners in the experim ental group
physically
perform ed
better
in
129
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23.4%
of
learners
In
tine
experimental and control groups
respectively, scored above 70% In
posttesL As shown In Table 2 below,
descriptive statistics show that the
group mean Is greater and the
standard deviation Is smaller.

22.2%) and 14 students (representing
21.9%) In the experimental and
control groups respectively, scored
below 50% In posttest. In a similar
trend. 12.7% and 28.1% o f learners
in the experimental and control
groups respectively, scored above
70% In pretest, while 25.4% and
Table 2:
Index
Mean
SD
Highest score
Least score
Range
C oefficient o f variation

ffteffitesA

fftetest
Exp. G rp
53.74
12.54
79
31
48
0.2333

C oo. Grp.
60.95
12.5
85
38
47
0.011©

Exp. grp
61.89
11.17
S3
39
44
0.RS95

C on-G rp58.97
12.28
86
37
49
0.2082

than their counterparts in the control
group.

Using mean, standard deviation and
indeed, coefficient o f variation,
learners in the control group showed
a better achievement in the pretest.
However, although the highest score
in each o f the tests was from the
control group, group comparison,
using descriptive statistics above,
shows
that
learners
in
the
experimental group performed better

Iffiafa

asaaiy*

(Inferential

s ta tis tic s )

Table 3 below shows the result o f ttest analyses o f both pretest and
poshest scores o f learners In the two
groups.
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Table 3:_____ t-test analysis of pretest and posttest scores
Ind ex

Mean
V ariance (unequal)

P osttest

P retest
E x p erim en ta l

C ontrol

E x p erim en ta l

C on trol

53.4
157.29

61.5
156.30

62
124.91

59.1
150.86

D egree o f freedom

125

t-value

-3.24

125
1.43

Pr > |t|

0.0015

0.1538

Com parison

P value (0.0015) < 0.05

P value (0.1538) > 0 .0 5

Decision

Statistically significant

Not statistically significant

From Table 3 above, t-test analyses
show that a statistically significant
difference
exists
between
experim ental group perform ance in
pretest, in favour o f the control
group. O n the contrary however,
difference in group perform ance in
posttest is not o f any statistical
significance. Recall from Tables 1
and
2
that
observed
group
differences favour control group in
pretest and experim ental group in
posttest.

Discussion of findings
C ontrary to the observed pretest
results, which shows a statistically
significant difference in favour o f the
control group, the posttest results
show
that
learners
in
the
experim ental group have an edge
(Table 2). but not o f any statistical
significance (Table 3). A lthough the
t-test statistics show that there is no
statistically significant difference
betw een the two groups, descriptive

statistics show that there is a physical
difference betw een the two groups,
in favour o f experim ental group.
This is because the experim ental
group mean is greater and the
standard deviation is smaller. The
observed better perform ance at
pretest, in favour of the control
group is not surprising because
although, it is publicly ow ned, the
school is better resourced (All
boarding school, and with better
resources) and with learners from
m edium and high socio-econom icclass in the society. On the other
hand, the observed difference in
favour o f experim ental group at the
posttest could be associated with the
treatm ent.
How ever, w ithout prejudice to other
intervening
variables
that
can
possibly
im pact
on
learners’
achievem ent, the fact that the control
group had an edge in the pretest
while the experim ental group was
better in the posttest suggests a link
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betw een
the treatm ent
and
achievem ent. This position is also
strengthened by the fact that while
teachers’
qualification
and
experience are com parable, learners
in the control have an edge, in terms
of
resource
level.
learners'
background, school rating, etc. With
all these characteristics, one can
safely
relate the
observed
achievem ent o f learners in the
experim ental group to the treatm ent.

Conclusion
The study reported in this paper was
concerned
with
the effect
of
im plem enting variety o f tasks-w ith
different features and levels of
cognitive dem ands-in m athem atics
lessons on learners’ m athem atical
achievem ent. Specifically, it focused
on the concepts o f surface area and
volum e o f solid shapes in SS 1. A
random ized pretest-posttest control
group (experim ental research) design
w as used and data was collected with
valid and reliable pretest and posttest
instrum ents. Both descriptive and
inferential statistics were used in
data analysis. The results show that
the technical support that was
available to the teacher in the
experim ental
group.
im pacted
positively
on
the
learners'
achievem ent. Providing technical
support and assistance for teachers
will go a long way in im proving their
teaching effectiveness. T eaching in

reform ways puts a lot o f dem ands
on teachers. These new dem ands and
responsibilities need to be learnt if
teachers
are
to
be
effective:
otherw ise, the effect is for them to
im plem ent only the part o f reform
with which they are com fortable. My
classroom
observations
and
interview with teachers on the larger
study show that m ost m athem atics
teachers teach exactly the way they
were taught many years ago. Thus
such technical supports that em body
innovative approaches to various
teaching practices are not only likely
to im prove learners’ achievem ent,
but also likely to im prove their level
o f m athem atical
reasoning and
proficiency.
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