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Mathematics disciplinary practices involve students practising mathematics
themselves,  and  thus  teachers  are  anticipated  to  support  students  in
developing these skills. In this work, we examine how teachers themselves
deal with open mathematical explorations - which expects them to engage in
mathematical processes of finding patterns, verifying them, and proving or
disproving them. For this, we analysed teachers’ assignments on a Learning
Unit of Vigyan Pratibha project called ‘Exploring patterns in square numbers’.
This  unit  was conducted virtually as a part  of  Vigyan Pratibha Discussion
Sessions  (VPDS)  and  the  participants  were  science  and  mathematics
teachers.

Vigyan Pratibha (VP) is a national programme for teacher capacity building
and  student  nurture,  under  the  leadership  of  Homi  Bhabha  Centre  for
Science  Education  (HBCSE).  VP  is  focused  on  secondary  level  science  &
mathematics,  primarily  grades  8th  to  10th,  and  has  developed  several
Learning Units  (LUs) which aim to provide rich pedagogic  engagement to
students  and  teachers.  VPDS  were  online  sessions  for  teachers,  started
during  the  pandemic  and  involved  discussions  on  many  LUs.  Each  VPDS
session  involved  2  virtual  meetings  where  teachers  participated  in
discussions  about  a  particular  LU  and  were  expected  to  complete  an
assignment based on that LU. As the sessions were being conducted, we also
hoped to reflect on the overall process and analyse some of the sessions for
mathematics education research. 

The LU ‘Exploring patterns in square numbers’ involved many opportunities for
open  mathematical  explorations.  Here  we  discuss  teachers’  ideas  of
mathematical proofs while they engage in an open exploration through an
analysis of their assignments. The assignment analysis is also useful to gain
insights  about  how  students  can  be  supported  during  such open
mathematical explorations. 

ABOUT THE EXPLORATION TASKS: 

This exploration has two different but connected tasks. In Task 1, a table of
natural numbers and their squares is given and the  teachers are asked to
observe patterns in the table. 



Figure 1: Snapshot of the table used in Task 1

In Task 2, the table given below is shown where natural numbers up to 400
are arranged in a 8-column table (Figure 2) and the all the square numbers
highlighted in the table. Teachers are expected to look for patterns.

Figure 2: Snapshot of the table used in Task 2

There was also a brief discussion on the processes of mathematics (Figure 3)
and the distinction between simply verifying a conjecture for special cases as
opposed to stating a concrete and general proof for the same.

After the two sessions, teachers were given
an  assignment  which  consisted  of  the
following two questions:

Q1. Look at this table (Figure 1) and find
out two patterns. Verify them 
and prove or disprove them.
Q2. Look at this table (Figure 2) and find
out two patterns. Verify them 
and prove or disprove them.

         Figure 3: Mathematical processes 

ABOUT THE ANALYSIS:

Here we will discuss some of the assignments submitted by teachers. We will
analyse some of the proofs or non-proofs given by them and compare their
answers to Q1. (based on Task 1) & Q2. (based on Task 2). The arrangement
of  numbers  used  in  Task  1  was  familiar  to  the  teachers  while  the
arrangement used in Task 2 was not. We categorised their responses into the
following four categories:



1) Not attempted - if teachers submitted the assignment but did not respond
to that particular question.

2) Observation -  when teachers just report  their  observations/conjectures,
which were neither verified or proved.

3)  Verification  -  Here  teachers  verified  their  conjectures  by  substituting
numbers, but did not prove their observed pattern.

4) Complete proof - when teachers correctly proved their conjectures, mostly
algebraically.

Examples of assignments received from teachers are shown below. The one
in figure 4a is categorised as ‘observation’ while the one in figure 4b is put
under ‘verification’.

Figure 4a (L) and 4b (R): Snapshot of teacher assignments.   

Our analysis indicates that in familiar scenarios (Task 1), teachers are likely
to  go  beyond just  observation  and verification  of  patterns,  and  invest  in

presenting  complete  proofs.  On  the
contrary,  in  unfamiliar  situations,  we
observed  a  greater  likelihood  of
teachers just reporting patterns.

What does the analysis inform in terms

of  pedagogic  practices?  While

students’  and  teachers’  participation

can’t  be  assumed  the  same,  or

compared  directly,  the  analysis

provides some idea about the response

to open  mathematical  explorations.

Based on this knowledge, we suggest,

when such tasks are done with students, teachers may need to be proactive

Figure 5: Analysis of teachers’ assignments



when  discussing  unfamiliar  scenarios  and  be  prepared  to  provide  extra

nudging to students to go beyond the observation stage.                        


