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This paper reports on a study of the extent to wigoestion design affects the solution strategies
adopted by children when solving linear number grattgeneralisation tasks presented in pictorial and
numeric contexts. The research tool comprised es&f 22 pencil-and-paper exercises based onllinea
generalisation tasks set in both numeric and twoatisional pictorial contexts. The responses toethes
linear generalisation questions were classifiedniyans of stage descriptors as well as stage mmlifie
The method or strategy adopted was analysed arssifiled into one of seven categories. In additeon,
meta-analysis focused on the formula derived ferrthterm in conjunction with its justification. The
results of this study strongly support the notiloat tjuestion design can play a critical role inlirgncing
learners’ choice of strategy and level of attaintevhen solving pattern generalisation tasks. An
understanding of the importance of appropriate goesdesign has direct pedagogical application
within the context of the mathematics classroom.

Introduction and background 2003b). In the Intermediate Phase (grades 4-6) the
The connection between mathematics and |thmportance of number pattern activities is in
notion of pattern is prevalent at all levels [oflaying the foundation for the study of formal
mathematical endeavour. Goldin (2002: 197algebra in the Senior Phase while at the same time
describes mathematics as “the systempatieveloping important mathematical thinking skills”
description and study of pattern” while SandefuifDepartment of Education, 2003a: 37). Number
and Camp (2004: 211) suggest that patterns| grattern activities in the Senior Phase (grades 7-9)
“the very essence of mathematics, the languagedre essentially an extension of the Intermediate
which it is expressed.” Perhaps more generalis&thase. However, in grades 8 and 9 there is an
and all-encompassing, Steen (1988: 616) broaddxpectation that learners “use algebra and algebrai
defines mathematics as “the science of patterngfocesses in their description of these patterns”
Pattern, in a broad sense of the word, is by| (®epartment of Education, 2003a: 39). Within the
means restricted to numeric or pictorial patteqn&urther Education and Training (FET) band
although this is the usual context of the word fofgrades 10-12) learners will “solve problems
most school Mathematics syllabi. related to arithmetic, geometric and other
Working with number patterns or numbgrsequences and series” as well as “explore real-life
sequences in the classroom offers valugbdnd purely mathematical number patterns and
opportunities  for  recognising,  describingproblems which develop the ability to generalise,
extending and creating patterns (Hargreavesistify and prove” (Department of Education,
Threlfall, Frobisher & Shorrocks-Taylor, 1999:2003b: 12).
67). It has been suggested that these procgssed here are a variety of different number patterns
have considerable value as a precursor to fofmahich fall under the above framework, including:
algebra (English & Warren, 1998). Searching fdinear or arithmetic sequences, quadratic
patterns is also an Iimportant strategy fosequences, power sequences, geometric sequences,
mathematical problem-solving (Stacey, 1989: 147and Fibonacci-type sequences. While number
Furthermore, in their seminal paper on [apatterns can be explored purely numerically —
organising principle for Mathematics curriculanamely, in terms of patterns presented as a
Cuoco, Goldenberg and Mark (1996) identify theequence of numerical symbols — implicit in the
search for pattern as a critical habit of mind. requirement that learners be able to “provide
The study of pattern has become an integrakplanations and justifications and attempt to
component across all grades of the South Africgarove conjectures” (Department of Education,
school Mathematics curriculum (Department |0R003b: 18) is the condition that at least soméhef t
Education, 2002; Department of Educatign,
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pattern questions be set in non-numeric or pidtg
contexts.

There are numerous pictorial and practi
contexts in which pattern questions can be
among the most obvious being dot patterns, til
patterns, matchstick patterns as well as two-
three-dimensional building block patterns. Sy
pattern tasks wusually require some form
generalisation of the pattern, usually in terms
algebraic symbols. It can be argued that set
pattern questions within a pictorial context sho
allow for greater scope in terms of learn
problem-solving strategies, since a pictor

ripustification is seen to play a central role in
communication of mathematical understanding.
cdlearners’ justifications of their generalisationre a
sefeen to provide “...a window to view their
ingnderstanding of the general nature of their rules”
arfdannin, 2005: 251).

ch

dflethodology and data generation

ofhis paper focuses on more quantitative aspects
livgthin the broader study, which is based on a
uldualitative  investigation framed within an
eiterpretive paradigm. It attempts to interrogate
idlearners’ responses to various linear generalisatio

representation can readily be reduced to a purabsks from both a technical as well as strategic

numeric equivalent, provided the pictorial contg
has been meaningfully understood. Howey
although pattern problems presented in a pictd
and/or practical context have the potential to wig
the scope of solution strategies for some leariite
can be argued that for others this may well crg
additional complications. An understanding of h
guestion design of such pattern generalisatiorsts
is likely to influence the approach adopted

children would greatly assist teachers in termg
their choice of such activities. It is within th
context that this paper finds both impetus
import.

u

(e

Theoretical framework

While embracing the basic tenets of constru
ivism, central to the broader study is t
fundamental notion that constructivism is
descriptive rather than prescriptive philosophy
(Towers & Davis, 2002: 314). Built onto th
philosophy is the firm belief in the use of bog
language and notation systems/representation
important mediators in the process of knowleg
construction — both in terms of their contribution
the organisation of the thinking process itself,
well as the cyclical nature of reflection (Kapl
1991).

The role of visualisation is also a central fod
of the broader study. While generalisati
problems presented in a pictorial or practi
context have the potential to widen the scope
solution strategies for some learners, it
acknowledged that this may well create additio

complications for others (Orton, Orton & Rope

1999). The types of generalisation activiti
considered purposefully in this paper include th
presented in pictorial contexts, thus allowing &
possible connection to a referential context tlaest
the potential to aid and enhance the generalisg

pxtiewpoint. More specifically, the research question
eunder consideration is:

rial To what extent does question design

le influence (a) strategy choice, (b) stage

S, progress, (c) contextual connectivity —

ate the extent to which the justification of the

bw general term makes reference to the

ask pictorial context — and (d) the diversity of

by expressions for the general term?

of The essential character underpinning the data
sanalysis is the treatment of all responses,
\nplarticularly those that are unexpected or
idiosyncratic, with a genuine interest in under-
standing their character and origins — a firm
conviction that “the constructions of others ...
chave integrity and sensibility within another’s
héramework” (Confrey, 1990: 108).

a A case study methodological strategy was
adopted and an appropriate group of research
sparticipants was identified — the members of a
thmixed gender, high ability grade 9 class of 24
s learners at an independent school in Grahamstown,
gBouth Africa. Over a period of three months, the
24 research participants each completed a series of
a®2 pencil-and-paper exercises based on linear
itgeneralisation tasks set in both numeric and two-

process. Within the context of the broader stu
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dimensional pictorial contexts. For each patts
participants were required to provide numeri
values for the ‘next’, 0and 58' terms (Stages 1
2 and 3), as well as a written articulation of th
reasoning at each stage. Participants were
asked to provide an algebraic expression for the
term (Stage 4), and provide a justification forith
expression.

The structure of the six different questi
design formats was guided by insights gleat
from the literature review (see, for examp
Stacey, 1989; Orton, 1997). These six formats
summarised below, where the dependent varis
refers to the numerical value of the term itsg

rn, variable mentioned in the context of the picture.
cal Questions 11-13 Three consecutive purely
pictorial terms.

Eie Questions 14-16Three consecutive pictorial

alsoterms with numerical value of dependent
e N variable indicated.

£+ Questions 17-19 Three consecutive purely
numeric terms (dependent variable indicated).

PV Questions 20-22 Three consecutive purely
ned numeric terms in table format (dependent and
€, independent variables indicated).

are The responses to the various linear generalis-
ARi@onN guestions were classified by means of stage
Elf@Iescriptors as well as stage modifiers. The method

while the independent variable refers to g strategy adopted for determining each of the

position of the term in the sequence.

Questions 1-5A single pictorial term in which
the underlying structure is unambiguous. B
dependent and independent variable mentio
in the context of the picture.

Questions 6-10Two non-consecutive pictorig

‘next’, 10" and 56' terms was carefully analysed
and classified into one of seven categories. In
)taddition, a separate framework was used to
Neflaracterise each learner's justification of tffe n

terms. Both dependent and independ

term in terms of the extent to which the
| justification was linked to the pictorial context.
ent Numeric patterns were presented

as a simple sequence of numbers

ANRVAVANRVAVAVAN

(Figure 1) as well as in tabular form
(Figure 2). Pictorial patterns were
presented using three consecutive

terms (Figure 3), two non-consecutive
terms (Figure 4) or one single term

1 house 2 houses

3 houses

(Figure 5). The use of single terms
was restricted to cases where a single

Figure 3. Three consecutive terms

pictorial term provides an

unambiguous explanation of the

3 squares require 10 matches

7 squares require 22 matches

Figure 4. Two non-consecutive terms

The diagram shows a fence containing 5 upright poles and 12 horizontal rails

Figure 5. A single pictorial term
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underlying structure.

The literature review undertaken to inform t
broader study suggested that linear seque
would be most appropriate in terms of elicitingri
data at all levels of the pattern generalisat
process. Accordingly, 22 linear/arithmef
sequences of the typex +c (c #0) were chosen

The choice of sequences with non-zero cons
terms was a purposeful attempt at ensuring

choice of an inappropriate strategy would 1
produce a spurious yet numerically correct ansy
The 22 sequences were split between pictorial
non-pictorial contexts.

Data analysis

(a) Stage classification
For each of the 22 questions, participants w
asked to provide numeric values for the ‘next™ 1]
and 58 terms, as well as an algebra
representation for the "n term. Using the
nomenclature of Stacey (1989: 150), thd' Hhd
50" terms represent “near generalisation” and *

description of the level of attainment of each

nearticipant for each pattern generalisation task.

nces

o (b) Strategy classification

ohhe method or strategy adopted for determining

iceach of the ‘next’, 10and 58 terms was carefully
analysed and classified into one of seven

tagtegories, namely: counting, chunking, difference

thagoduct, explicit, whole-object uncorrected, whole-

wgpbject corrected, and the nature of numerical

derms.

and The counting method (or method of successive
addition) represents a recursive approach whereby
subsequent terms are determined by successively
adding the identified constant difference to
previous terms. The explicit method refers to a

ecfdrategy where a general formula is first derived f

othe " term and the desired term is then calculated
icdirectly from the general formula by using the
independent variable, namely, the position of the
term. Provided the general term has been correctly

fdprmulated, the explicit method will yield any

ngumber of algebraically equivalent expressions for

generalisation” tasks respectively. Determin-ing

the 1" term thus represents a task which can
accomplished by means of step-by-step countin
drawing, while determining the %0 term
represents a task which goes beyond reasor

gae " term.
J or —— e
(c) Justification classification
alle€ach question, learners were asked to justify

practical limits of such a step-by-step approacfheir general formula, that is, to explain why thei

The ri" term denotes an algebraic generalisatior]
the pattern.

Stage descriptors and stage modifiers were |
to classify the responses to the various lin
generalisation questions. A similar model was u

to that employed by Orton and Orton (1996; 1999%

The various stage descriptors can be summar
as follows:

Stage 0: no progress

Stage 1: ‘next’ term correctly provided

Stage 2: ‘next and 10 terms correctly
provided

Stage 3: ‘next’, 19 and 58 terms correctly
provided

Stage 4: ‘next, 16, 50" and ' terms
correctively provided.

The above scheme is not intended ag
hierarchical classification system, but rather a
gualitative framewaork for analysis. Thus, sincisit
possible for a learner to correctly determine
50" term despite having incorrectly determined 1

10" term (for example), stage modifiers were use

germula for the M term works. An important
aspect of the justification process was an analysis
safjthe extent to which learners used the pictorial
egeenario as a referential context for the use of a
s&eneric examplén their justification of the general
oterm. To this end, responses were rated in terms of
iswhether or not the justification was specifically
linked to the pictorial — rather than numerical —
context, using a contextual connectivity rating
(CCR). Only those questions that had a pictorial
element (Questions 1-16) were rated. Scores of 1,
% or 0 were awarded depending on the extent to
which the pictorial context featured in the
justification.

Results, analysis and discussion

Each of the 22 pattern generalisation tasks used in

tAe broader study fell into one of the six diffaren
uestion design formats. Analysis of the influence

thof guestion design on (a) strategy choice, (b)estag
parogress, (c) contextual connectivity, and (d) the

iversity of expressions for the general term is
' ~discussed in detail below.

5

to cover all possibilities. The use of both stgge

descriptors as well as stage modifiers thus allo

ved

for both a quantitative as well as qualitati
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Stage
. Next 10" 50"
Questions (Stage 1) | (Stage 2) | (Stage 3) Total
1-5: Single pictorial term; dependent
and independent variable mentioned. 36.7% 25% 0.0% 13.1%
6—10: Two non-consecutive pictorial
terms; dependent and independent 17.5% 0.0% 0.0% 5.8%
variable mentioned.
11-13: Three consecutive purely
pictorial terms. 38.9% 2.8 % 0.0 % 13.9%
14-16: Three consecutive pictorial
terms; numerical value of dependent 47.2 % 2.8% 0.0% 16.6 %
variable indicated.
17-19: Three consecutive purely
numeric terms; dependent variable 51.4% 8.3% 0.0 % 19.9 %
indicated.
20-22: Three consecutive purely
numeric terms in table format;
dependent and independent variables 40.3 % 14 % 0.0% 13.9%
indicated.

Table 1.

(a) Influence of question design on strategy
MacGregor and Stacey (1993) cite one of the nf
causes of difficulty in formulating algebraic rulg
as being learners’ tendency to focus on
recursive patterns of one variable rather than
relationship linking the two variables. Simil

Percentage of total responses using counting as sole strategy.

pictorial term. There could be two possible reasons
afor this. Firstly, a single pictorial term may g a

pssufficient scaffold to enable some learners to
theerive a general expression. A second diagram,
tiphysically drawn by the learner, may have been
necessary in order to see the general structure

r
observations have been made by other researchenm;ierlying the pictorial context. Thus, using a

for example, Orton (1997). This part of t
analysis focuses on the extent to which ques
design either attracts or discourages a recur,
approach.

The counting strategy (recursive approach)
used in one of two different modes, either (a)ten
own as sole strategy, or (b) in combination with
explicit strategy. Table 1 shows the percentagd
total responses using a counting strategys(is
strategy) for Stages 1, 2 and 3. The value unde
“Total” column indicates the number of respong
using the counting strategy as a percentage of
total responses (using any strategy) for Stag@s
and 3 combined. The rationale behind conside
only those responses that used counting asdlee
strategy was the fact that when counting 4
explicit strategies were used in combination,
counting strategy was used simply to check
answer derived from the explicit strategy, and
thus not critical to a correct response at thajesta

Table 1 reveals some interesting trends. THh
is a dramatic drop in the number of learners ug
the counting strategy when two non-consecul

ecounting strategy at Stage 1 may have been a
liorecessary prerequisite to moving to an explicit

Sisategy at Stage 2. Secondly, questions that
incorporated two non-consecutive pictorial terms

vdended to have slightly bigger physical structures

icompared to the single term scenario, and drawing
athe next diagram in such a case may have been
b obnsidered impractical by some learners.

There is a dramatic increase in the number of
tlearners using the counting strategy when three
besonsecutive purely pictorial terms are used instead
tbk two non-consecutive pictorial terms. This
lincrease is even more pronounced when the three
irgpnsecutive terms are accompanied by an

indication of the dependent variable. The initial
ndcrease could be a result of two possibilities.
[hEirstly, the fact that the three consecutive piedor
tterms are the first three terms in the sequeneg, th
vgshysical structures of the pictorial representation

are a little less complex than in the case of e t
emdn-consecutive terms. This may have encouraged
ingarners simply to draw the next term rather than
iMeoking for an explicit strategy. Secondly, because

pictorial terms are used instead of one sin

gkbhe three consecutive terms give a physical

a7
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representation of growth, learners may have be&niedlander, Hadas and Resnick (2002), that the
drawn to the recursive nature of the pattern armesentation of consecutive terms encourages
simply added the common difference to the thirdecursion, while terms presented non-consecutively
term in order to obtain a numerical value for théend to encourage generalisation by means of the

next term. This seemed to be slightly more of
the case than simply drawing the next term
counting the number of elements.

The even greater increase when the th
consecutive terms are accompanied by
indication of the dependent variable can
explained in terms of the common differen
having been made somewhat more explicit by
inclusion of the dependent variable. Learners w
thus drawn particularly towards a recursi
strategy.

teimdependent variable. Hershkowitgt al (ibid.)

aredlso found that the use of a pictorial context,
particularly if non-consecutive terms were

rggesented, tends to encourage explicit generalis-
ations.

be

ce (b) Influence of question design on stage

the progress

efieable 2 shows the average Total Stage Attainment

vé¢TSA) values for each of the six different question

designs. The average TSA values are indicative of

The simple presentation of three consecufivihe level of attainment/progress made by the

purely numeric terms resulted in the high
proportion of learners opting for the recursi
strategy. Just over 51% of all responses at Sta
made use of the counting strategy in the th
guestions (17-19) presented in this form
Furthermore, just over 8% of the responses
Stage 2 also made use of the counting strategy
more than in any other question design. O
again, the common difference becom
immediately clear from the given terms, a
learners seem to have been drawn towards this
used a recursive approach as a result.

Interestingly, when the three consecuti
numeric terms are put into table format, whi
necessarily includes the independent variableettk
is a slight drop in the tendency to pattg
recursively. One can only surmise that the expl
presence of both dependent and indepen
variables assisted some learners in seeing a de
relation between the two and hence being m
inclined to use an explicit strategy over a reaarg
approach.

The above observations lend support to

findings of Hershkowitz, Dreyfus, Ben-Zv
Questions Average TSA

1-5 8.91

6-10 8.98
11-13 7.97
14 -16 8.68
17-19 8.75
20-22 9.32

pgesearch participants as a whole. The TSA value
vavas calculated for each individual question by
pevarding 1 point for a correct Stage 1 response, 2
rgmints for a correct Stage 2 response, 3 pointa for
atorrect Stage 3 response, and 4 points for a dorrec
8tage 4 response. The highest obtainable score for
, Basingle question is thus 10 (1+2+3+4) for a learne
nagho correctly answered all four stages.
es Although the majority of the average TSA
ndalues lie fairly close to one another, of intelst
ahd highest and lowest values, which are well
distanced from the rest of the cluster. The highes
véevel of attainment (average TSA = 9.32) was
clachieved on those questions presented purely
natumerically, in tabular format. The explicit
rpresence of both the dependent and independent
icitariable, along with the fact that the terms were
Jexdnsecutive and hence made the common
neliference easier to recognise, all seem to have
oedlowed for greater overall attainment. This finds
i resonance with a study by English and Warren
(1998) where students found it easier to genetalise
theoth verbally and symbolically, when patterns
, were presented in tabular form as opposed to
pictorial form.

The lowest level of attainment (average TSA =
7.97) was achieved on those questions presented as
three consecutive purely pictorial terms. In these
guestions, no mention was made of either the
dependent or independent variable. This is an
interesting observation when taken in conjunction
with the adopted strategy. Question designs that
make use of (a) three consecutive purely pictorial
terms (Questions 11-13), and (b) three consecutive
purely numeric terms in tabular format (Questions
20-22) show almost identical values for the
percentage oftotal responses using an explicit

Table 2. Average TSA per question type.
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Questions Average CCR
1-5 0.86
6-10 0.80
11-13 0.64
14 - 16 0.40
17 -19 -
20-22 -

Table 3. Average CCR per question
type.

marked difference in level of attainment in theg
two question types (7.97 for the former, 9.32

] Average number of
Questions correct T, variations
1-5 3.6
6-10 6.2
11-13 4.7
14-16 6.0
17 - 19 2.7
20 - 22 2.3

Table 4. Average number of T, variations
per question type.

skkely explanation for this observation is that
fogonsecutive terms attract attention to the common

the latter). This adds weight to the notion that @ifference, hence away from the underlying

pictorial representation is only of benefit if th
underlying structure can be clearly seen. Des
the fact that learners made almost equal use g@

ggeneral structure inherent in the pictorial context
higdd thus to a more numeric approach to extracting

f @nd justifying the general formula fay, .

explicit strategy in the two question types, the There is also a slight decrease in the average

lower level of success in the purely pictor
context would seem to suggest the use of exp
strategies based on misinterpretation of the gén
structure inherent in the pictorial context. Th
while a purely pictorial context may be useful
some learners, to others it may well cre
complications. A contextualised indication of bd
the dependent and independent variable

example: for 2 squares you will need
matchsticks), in conjunction with the pictori
representation (Questions 1-5 and 6-10) seemg
be most successful in alleviating this problem.

(c) Influence of question design on contextual

connectivity
Table 3 shows the average Context
Connectivity Rating (CCR) for each of the fo
different question designs that were based o
pictorial context (Questions 1-16). The CCR
indicative of the extent to which the justificatioh
the general term makes reference to the pictg
context.

The results shown in Table 3 reveal
fascinating trend. The effect of presenti
consecutive terms (Questions 11-13 and 14-
seems to have a big influence on moving learn
T, justifications away from the referential conte

(the pictorial representation) toward a md
numerically based argument. This effect is e

aCCR value when moving from questions involving
icit single pictorial term (Questions 1-5) to those
€fAaking use of two non-consecutive pictorial terms
IQuestions 6-10). It is worth keeping in mind that
thoth these question types make contextualised
Ateeference to both the dependent and independent
tlvariables. Thus, the slight decrease can probably
fele ascribed to the presence of more numeric points
I7of reference.
!
2d (@) I nfluence of question design on diversity of
expressionsfor T,
Table 4 shows the average numbef pfvariations
per question type. This gives an indication of the
| &liversity of responses in formulating a general
algebraic expression for thd' term. Only correct
nSdage 4 (i.eT,) responses have been considered.

IS The dramatic drop in the number of corragt

.vrflriations for those questions incorporating purely
ria . ;

numeric terms is both  expected and
understandable, since the lack of a referential
pictorial) context severely limits the scope of
i8adily identifiable variations inT,. Without a

preictorial frame of reference, expressions Torcan

Xbnly be derived from purely numeric
réonsiderations, the resulting expressions usually
etaking the forma+(n-1)d or dn+(a-d), or

-

more pronounced in those questions (14-16)

the pictorial context is presented in conjunctioapproach.

with values for the dependent variable. The

V:Fﬂhbse deriving fortuitously from a guess-and-check

ost
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The increase in the number of corre¢t

variations when moving from questions involvin
a single pictorial term (Questions 1-5) to thcs§
m

making use of two non-consecutive pictorial ter
(Questions 6-10) can probably be ascribed
learners’ enhanced appreciation of the underly
general structure inherent in the pictorial contex
a result of the additional term. The same argum
could be applied when moving from two pictori
terms (Questions 6-10) to three pictorial ter
(Questions 11-13 and 14-16). The value of
(Questions 11-13) is thus somewhat anomal
and is probably a result of the specific questi
chosen for that particular design type. Resporese
Stage 4 in Question 13 gave rise to seven diffe
T, variations, while Question 11 and Question

had only 4 and 3 respectively. It is worth bearl
in mind that some pictorial designs yield few
accessible (easily identifiable) expressions Tor

and this is likely to have been the case in {
situation.

Comparing the number of corre€} variations

per question type with average CCR values shq
be treated with extreme caution. There is
reason to assume that a high CCR value impli¢
high diversity of T, variations. The CCR valu

relates to the contextualisation of the justifioati
for the " term, but the justification itself is ng
necessarily an indication of the approach useg
derive the algebraic expression foy. It is thus

hardly surprising that there is little correlatig
between the average CCR values per question
and the average number df variations per

guestion type.

Conclusion
This paper is based on a broader study in whig
case study approach was adopted as
methodological strategy. Although the emphasig
a case study is to optimise understanding of
specific case under scrutiny rather th
generalisation beyond that case, a case study
nonetheless be a useful small step towards a Ig
generalisation, or an increasingly refin
generalisation (Stake, 1994 & 1995; Cohen
Manion, 1994). Thus, although any general tre
or patterns observed are only relevant to the gn
of 24 research participants who took part in
study, such “generalisations” could be broade
or increasingly refined by future research involyi

akach individual learner.
mdegree of interconnectedness, and correlations
4etween different aspects should be treated with
budle circumspection.

bns The emphasis of the National Curriculum
rs3tatement (NCS) on investigation as a pedagogical
resgpproach to number pattern generalisation tasks, as

Learners’ responses gave evidence of the
gcomplex interplay between the number pattern
itself, the nature of the question design and the
pecificnumeric/pictorial context chosen. Choice
g strategy, level of stage progression, contextual
incd)nnectivity, and the diversity of  expressions

are a manifestation of this interwoven complexity
eim conjunction with the diverse cognitive skills of
There is thus a high

1well as its requirement that learners be able to
investigate number patterns and hence “make
onjectures and generalisations” as well as
“provide explanations and justifications and
attempt to prove conjectures” (Department of
h'E'ducation, 2003b: 18), has important pedagogical
implications for classroom practitioners. An under-
standing of how question design of such pattern
ubgneralisation tasks is likely to influence the
napproach adopted by children would greatly assist
rdeachers in terms of their choice of such actisitie
b It is within this pedagogical context that this pap
finds practical significance.
t The results highlighted in this paper give strong
| $iipport to the notion that question design can play
a key role in influencing which strategies are
adopted by learners when solving pattern
Ngeneralisation tasks, in both pictorial and purely
Vid@meric contexts. This observation is central & th
theme of the broader study, and the notion that
different contexts — numeric versus pictorial - wil
resonate differently with different learners. Wtdle
pictorial context may be helpful to some learners,
hfegr others it may simply create additional
camplications.
of It would be interesting to repeat this study with
tiggher high ability groups of learners, possiblyhwit
aANn augmented selection of patterning questions.
ddris would serve to broaden and/or increasingly
rgefine any localised “generalisations” identified i
bdhis paper. In addition, it would add further insig
anto the complex interplay between the number
hgeattern, the nature of the question design and the
ogpecificnumeric/pictorial context chosen.
the
hddeferences
n Cohen, L. & Manion, L. (1994Research Methods

n
e

further samples from the larger population.
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