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Abstract 

The introduction of Curriculum 2005 marks a shift away from the present school 
curriculum in South Africa towards an Outcomes-Based Curriculum. This shift has 
implications for teacher education. As the facilitators of an intervention programme 
for teachers’ of primary school mathematics, we are concerned with the teachers 
understanding of mathematics concepts and how these concepts relate to classroom 
practice. 

As more and more attention and funding is being directed towards the upgrading of 
teachers, so the alignment between course goals and teacher assessment becomes 
critical. The purpose of this paper is to describe our research on assessment tasks 
(we call them Insight Tasks), that have been developed to promote the professional 
growth of teachers and at the same time are aligned to the goals and principles 
advocated in the OBE curriculum. 

Background 

In response to a perceived need the Rhodes University Mathematics Education Project 
(RUMEP) delivers a programme of teacher professional development aimed at improving 
the quality of mathematics teaching at the primary school level. To attain this goal teachers 
from disadvantaged schools of the Eastern Cape are selected to become ‘key’ or leader 
teachers. The notion of a key teacher can be described as one who has the ability to 
conduct workshops and facilitate group discussions, create professional development 
activities for colleagues in the school whilst acknowledging the school’s context and culture. 
The key teacher intervention programme is a part-time accredited course run over two years 
at Rhodes University. 

The RUMEP intervention programme concentrates on the professional development of key 
teachers who take responsibility for networking with other teachers of mathematics in the 
school to form a school-based support group for the ultimate benefit of all the learners in the 
school. Key teachers serve as an immediate resource to schools by demonstrating 
knowledge, competence and leadership in mathematics education. They should have an 
understanding of the principles and methods advocated in a revised national curriculum 
known as Curriculum 2005. 

A guiding principle of the approach is that lasting understanding develops when the learner 
is the active agent in the learning process (Piaget, 1972). Thus the settings in which we 
place the participants on the course will provide opportunities for interactive engagement to 
take place, and for a greater repertoire of ways to represent mathematical solutions, leading 
eventually to a deeper understanding of the mathematical structure. A focus of the 
programme is to stimulate informed inquiry, building on what participants already know. By 
inquiry I mean posing questions, making conjectures, testing alternatives and revising 

in the light of new insights, leading to reformed classroom practice. Clearly, the intervention 
is based in socio-constructivist principles. In a constructivist view the learners engage by 
actively interpreting new information from a teacher or experience, and make sense of it by 



reviewing their existing understanding and ideas. New or changed understanding is 
constructed in a process of social negotiation. The implication is that learning experiences 
must not only present learners (in this case RUMEP teachers) with logical arguments, but 
must also encompass social interaction in a process of negotiating mathematical meaning. 
These social interactions relate not only to group work but more to the socio-political 
(cultural) environment in which the learning takes place (Bell & Gilbert, 1996). 

To be compatible with a socio-constructivist model of teaching and learning, assessment 
strategies also required fundamental change. The most obvious reform was to move away 
from the sole use of traditional tests, and to devise more open-ended performance tasks that 
enable students ( RUMEP teachers) to reason mathematically, to solve problems and to 
apply their knowledge to real-world contexts. As one of the aims of the intervention is to 
develop metacognitive abilities and to socialise the students into mathematics discourses 
and practices, it became essential that the corresponding assessment tasks reflect these 
goals as well. 

The argument advanced so far is in support of a socio-constructivist learning approach and 
the need for imaginative forms of assessment aligned to the aims of the intervention 
programme. Just one such assessment strategy is the assessment task, or Insight Task, as 
we call it. The purpose of this paper is to describe the development of the Insight Tasks. 

Aligned Assessment 

The introduction of Curriculum 2005 denotes a shift away from the present school curriculum 
towards a learner-centred, inquiry-based approach. Once we as an intervention project 
embarked on making deep changes in the style of instruction we also had to reconsider our 
style of assessment. Our focus was the "alignment" between two major elements of the 
intervention, namely the expectations of what students should know about mathematics 
and what they should be able to do with that knowledge, and the assessment that gauges 
what students do in mathematics, and indicate whether expectations are being achieved. 
Alignment refers to how well elements in a system work together. 

The expectations, at a general level, are based on the critical outcomes as expressed in 
Curriculum 2005 policy documents. The expectations, at a more specific level, are stated as 
vision statements for the professional development of key teachers, and as precise 
indicators of expected performance for key teachers. A lack of alignment between learners’ 
expectations and the nature of the assessment will be a hindrance to the reform process, 
asserts Webb (1997), and that assessment procedures that are aligned to reform initiatives 
can, in fact, drive the reform process. 

A major focus of the intervention is the professional development of key teachers. The 
concept of a key teacher in mathematics is someone who has the enthusiasm, skill and 
ability to organise and manage mathematics activities for fellow teachers. A further function 
of the key teacher is to provide school-based support for fellow teachers in order to facilitate 
improvement in mathematics understanding in the classroom. With the expectations of the 
role of the key teacher firmly in mind we set out to design assessment tasks that could 
contribute to the ongoing professional development of the key teachers. Teaching that 
responds to cultural diversity and aims for cognitive flexibility requires a range of teaching 
strategies which need to be aligned to an appropriate assessment strategy. The 
development of the Insight Tasks intended to prepare the key teachers for these challenges. 

 

 



Insight Tasks 

The Insight Tasks started out as a collection of examples of children’s work taken from their 
school notebooks. Many of the solution strategies provided in the samples show errors in 
student working whilst others include alternative methods of working out. The Insight Task 
asks the teacher to analyse the learner’s solution strategy, and then to make suggestions 
how to assist the learner in refining a mathematical procedure. Such assessment seeks to 
get the teacher to act as a professional, to give professional advice, and to see the writings 
of the learner through the eyes of a competent professional practitioner. 

The Insight Tasks aim to provide a close approximation of what teachers will see in their 
professional capacity in their classrooms. Darling-Hammond & Snyder (2000:527) describe 
this approach as authentic assessment when they say "Assessments sample the actual 
knowledge, skills and dispositions desired of teachers as they are used in teaching and 
learning contexts, rather than relying on more remote proxies". Although the specific context 
for assessment found in the Insight Tasks may be a step removed from the actual classroom 
they do require, nonetheless, the application of professional knowledge as required in the 
classroom. The term Insight Task was selected as an appropriate title for the skills required 
from our key teachers, i.e. the professional insights required of a teacher in a newly 
transformed mathematics classroom. 

Darling-Hammond & Snyder (2000:527) also argue that "assessments require the integration 
of different kinds of knowledge and skills as they are used in the classroom". They maintain 
that the incorporation of such assessment into the curriculum of teacher preparation, may 
increase the chance of knowledge and skills being better integrated and applied in the 
classroom. The Insight Tasks aim to integrate knowledge and skills of key teachers through 
analysis and synthesis of learner’s varied solution strategies as illustrated in the sample 
questions below. 

The first three sample questions taken from the Insight Tasks (questions 7, 4 and 13) give 
an indication, firstly, of the analysis required by the key teachers to determine the solution 
strategy of the learner. The second part of the question in each case require considerable 
professional knowledge on the part of the key teacher if meaningful guidance is to be 
afforded the learner. 

The further three questions (questions 5, 6 and 1) provide sample responses by the key 
teachers themselves, exactly as they wrote them. 

Question 7 

Look at the following strategy used by a grade 2 learner 

46-28 = 9 

0000000000 

0000000000 

0000000000 

0000000000 

000000 46-28 = 18 



  

1. What advice would you give the learner about the strategy used? 

Question 4 

A grade 3 learner did the following division calculation like this: 

96 ¸ 6 = � 

 

  

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / 

4.1 What has the learner done? (2) 

4.2 What suggestions would you give the child to refine the strategy? (3) 

Question 13 

A grade 6 learner does the following fraction sum like this : 

1 1 

5 + 3 = 1 

6 5 

2 1 

13.1 What has the learner done? 

13.2 How are you the teacher, going to help the learner? 

 



Question 5 

Look at the following pattern: 

2 x 2 = 4 

2 x 2 x 2 = 8 

2 x 2 x 2 x 2 = 16 

2 x 2 x 2 x 2 x 2 = 32 

If the pattern continues could 375 be one of the products in the pattern? 

The following are the learners’ explanations. 

Learner One says : ‘yes, because enough twos make 375' 

Learner Two says: ‘no, 2 is even and even times even equals even’ 

Learner Three says: ‘no, because 375 is not divisible by 2' 

5.1 What would you say to each learner? 

This is the answer provided to the question above by Thomas, one of our key teachers: 

5.1 To learner one I will ask to add three more rows to the pattern to make 
him see that his answer will always be an even number. 

I will ask learner 2 to multiply a few even numbers to prove 
her/his point that an 

even number multiplied by an even number equals an even 
number. 

I would ask learner 3 to prove her point by using multiples of two (doubling 
the multiple etc) to prove her point. 

1 x 2 10 x 2 = 20 100 x 2 = 200 

2 x 2 20 x 2 = 40 200 x 2 = 400 

3 x 2 30 x 2 = 60 300 x 2 = 600 

Double 6 = 12 (6 x 2 = 12) etc. 

Question 6 

Bulelani, a grade 5 learner did the following division calculation like this: 

8027 ÷ 7 = 9 



7000 ÷ 7 = 1000 

700 ÷ 7 = 100 

70 ÷ 7 = 10 

70 ÷ 7 = 10 

70 ÷ 7 = 10 

21 ÷ 7 = 3 

21 ÷ 7 = 3 

5 ÷ 7 = 0 r 5 

8027 ÷ 7 = 1126 r 5 

6.1 Comment fully on this strategy. 

6.2 How would you help to refine it? 

 

This is the response given by Theodorah: 

6.1 The number sense of Bulelani is well developed especially in multiples. 
He did not just write the dividend of any multiples but he used multiples of the 
divisor to make division more simple. Bulelani accidentally forgot 70 on the 
left hand side. The method he used is too long therefore it condones 
somebody to make mistakes. He also made a mistake in addition by 
forgetting one ten which led to the wrong answer. 

Refine: 

7000 ÷ 7 = 1000 OR 7777 ÷ 7 = 1111 

700 ÷ 7 = 100 210 ÷ 7 = 30 

280 ÷ 7 = 40 35 ÷ 7 = 5 

42 ÷ 7 = 6 5 ÷ 7 = 0 r 5 

5 ÷ 7 = 0r5 8027 ÷ 7 = 1146 r 5 

8027 ÷ 7 = 1146 r5 

Question 1 

Fikile, a grade 4 learner did his multiplication like this : 

46 x 28 = 9 



46 x 10 = 460 

46 x 20 = 920 

46 x 30 = 1380 

46 x 2 = 92 

1288 

1.1 Describe what the learner has done. 

1.2 Comment on the learner’s number sense development. 

The following is Romay’s response : 

  

1. The learner has rounded off 28 to the nearest 10, which is 30. He then 
decomposed 30 into 10 and 20 which are easier numbers to work with. He 
took 46 and multiplied by 10 to get 460. He knows that 20 is doubled and 
because 46 x 10 is 460, he doubles 460 to get the answer for 46 x 20, which 
is 920. He added 460 and 920 to get 1330, which is the answer for the sum 
460 x 30. In order to get back to the sum of 46 x 28 (and because he knew 
that 28 is less than 30)he multiplied 46 by 2 to get 92 and subtracted the 92 
from 1380 to get the solution for the sum 45 x 28, which is 1288. 

2. His number sense development is well developed because he has confidence 
in using various strategies when doing this sum. He uses the knowledge of 
number sense to make numbers easier to work with to get to the solution of 
the sum. He is able to round off to the nearest 10, uses doubling and is also 
able to decompose numbers into smaller, easier numbers to work with. 

  

A shortcoming perceived in the sample questions above is that they tend only 
to focus on the content area of number and number operations. We realised 
the need to broaden the content areas to include algebra, geometry and data 
handling. We also concluded that to assess and develop mathematical 
understanding we needed to include questions requiring higher levels of 
mathematical thinking as described by Verhage & de Lange, (1997) who 
represent the levels of understanding in the form of a pyramid shown below. 

  

  

  



 

  

  

i) The lower level (reproduction) concerns knowledge of basic facts, applying 
standard algorithms, and developing technical skills. 

ii) The second level requires making connections, relating two or more 
procedures, and solving problems that have different strategies for solving. 

iii) The third level (reasoning) has to do with more complex matters like 
mathematical thinking and reasoning, communication, reflection, developing 
own models, and generalising. 

To meet this concern we are currently establishing a database of questions that cover the 
four content areas that make up the pyramid. We are also gradually building in questions 
that require higher levels of mathematical reasoning. A sample of such a question is 
provided by Ridgway (1998:5) in the Skeleton Tower. 

 

 

 

 

 



Skeleton Tower 

  

 

  

1. How many cubes are needed to build this tower? 

2. How many cubes are needed to build a tower like this, but 12 cubes high? 

3. Explain how you worked out your answer to part 2. 

4. How would you calculate the number of cubes needed for a tower n cubes high? 

  

What does the Skeleton Tower assess? Every key teacher who successfully completes the 
task must show abilities to generalise and to explain mathematical ideas. There are a 
number of different solution strategies. They include : 

  

i. They add up the blocks in each wing by counting (1+2+3+....) and then multiply by 4, 
and add on the central column. 

ii) They could consider the tower as a set of horizontal slices, and count the blocks in 
each layer (1+5+9+....) 

iii) They could rearrange the wings which they turn upside down to make a rectangle 

To calculate the number of cubes needed for a tower "n" cubes high require the 
teacher to be able to generalise from a pattern, which denotes a high level of 
understanding in the pyramid diagram. More of this type of question will appear in the 
Insight Tasks in future, so that the teachers’ reasoning skills will be stretched. 
Personal feedback is provided for every question on the Insight Task to each of the 
key teachers. 

  

 

 



Methodology 

The sample is made up of 30 key teachers who have been selected from previously 
disadvantaged schools to become key teachers. The cohort of 30 key teachers 
attend a part-time accredited course run over two years, made up of contact and 
distance components. During the two-year period they complete four Insight Tasks, 
two in each year. A final Insight Task is set as their terminal examination, making up 
one module out of five different assessment modules. The five assessment modules 
comprise : 

i. Insight Tasks 
ii. Key Teacher Portfolios 
iii. Classroom-based action research paper (How I Teach ....) 
iv. Classroom-based INSET activities for colleagues 
v. Managing curriculum transformation in schools (context-based cases). 

The multiple sources of evidence provide a variety of sources of thinking in a variety of 
differing professional contexts. A further source of evidence with regard to the Insight Tasks 
was provided via a questionnaire from the key teachers themselves. We needed to know 
their feelings towards the use of Insight Tasks instead of the traditional mathematics 
content-based examination. 

Key Teachers’ Views 

The following responses arose from this question on Insight Tasks: 

Tom has given you Insight Tasks to do instead of using traditional mathematical tests. Give 
your comments on the use of Insight Tasks as you see them. 

Theodorah Zililo wrote: 

Learners use their own strategies. Most of the strategies display 
mathematical understanding although there are mistakes along the way. The 
role of the teacher is to refine the strategies by giving suggestions on 
corrective measures the learners may use. Strategies of different learners 
helped me to improve my own strategies. . . Insight Tasks promote 
intellectual thinking because at times it is difficult to find the error, therefore 
one has to think and try to employ a lot of mathematical knowledge and skills. 

Mthumzi Matomela wrote: 

The Insight Tasks have developed me as far as mathematics teaching and 
learning is concerned. The Insight Tasks required you to have a deep 
mathematical understanding of what you are doing. These tasks require you 
to research about different strategies and to apply these. They also need 
learners to explore these different strategies. These tasks enable you to be 
able to identify learners misunderstandings and to develop strategies 
(activities) to refine or correct these misunderstandings. 

Alde Meyer gave the following comment: 

It stimulated my interest because it forced me to look at how knowledge was 
constructed within the learners and how I can augment that process. I really 



had to dig deep in my own resources and understanding to provide the 
correct guidance after the analysis on the strategies. The refinement of 
strategies had a big influence on me because one needs to put it into proper 
perspective ie whether it is too elementary or too intricate. One other 
interesting aspect of the insight tasks was the fact that one really gained 
insight into the way learners made sense of knowledge! 

The final comment is by Romay Louw. She wrote: 

...the tasks have made me move away from the idea that only one method 
(and that is usually the educator’s method) can be used and therefore any 
other method that I should come across would be wrong. The tasks have also 
made me aware of taking more of what learners do, why, and how they do 
something - to actually look into it and ask them questions to understand their 
thinking, their understanding and what meaning they have developed through 
what they have done. The insight tasks have made me improve and develop 
my thinking skills and refine my problem-solving strategies - and I know this 
could be improved (and should be)even more. What I have experienced with 
the insight tasks I have also experienced with my learners in that learners 
come up with different ideas and strategies and I have had to work with these 
as the learners had done them or guide learners to help them improve their 
own strategies. Fortunately the insight tasks have prepared me well for this 
and I am able to guide and encourage my learners confidently. My learners 
also feel pleased that their ideas and methods are listened to and ‘accepted’ 
and therefore are prepared to try out other ideas and suggestions. 

An analysis of all the key teachers’ comments indicate that the Insight Tasks have caused 
them to look closely at learners’ solution strategies and has required them to give careful 
consideration to the advice given to the learner. In many instances it has sensitised the 
teacher to the thinking and reasoning of the learner. It has made them aware that learners 
are striving to make sense of their own mathematics and not simply following a procedure 
laid down by the teacher The questionnaire revealed that none of the key teachers wanted a 
return to the traditional mathematics examination because they felt that Insight Tasks helped 
them more in the classroom. The more able students welcomed the inclusion of 
mathematically challenging tasks of the Skeleton Tower kind, but all stated that it was an 
appropriate assessment method for the aims and expectations of the intervention. 

Discussion 

Within the context of a University environment it was a bold step to include Insight Tasks as 
part of the overall assessment procedures. The question that is constantly raised is that of 
quality control. Apart from having student scripts externally examined (the final paper 
particularly), we argue that by incorporating Insight Tasks into the curriculum as an ongoing 
component, it can help broaden and deepen the professional knowledge of the teachers. 
The Insight Tasks are not treated as add-ons at the end of a course but as an integral part of 
the two year intervention. This condition helps to ensure opportunities for learning are 
present. In our view context does matter and assessment should provide our key teachers 
with opportunities to show their abilities in different situations. By drawing on learner solution 
strategies as a basis for asking questions of our key teachers we are demanding cognitive 
thinking with a professional focus. Darling-Hammond & Snyder (2000:528) make the point 
when they say: "If teacher education is professional education, it should prepare candidates 
to take into account the different needs of students and demands of subject matter and other 
context variables when making decisions". By aligning the intervention expectations with 
mathematics assessment tasks in the form of Insight Tasks, we have endeavoured to 



integrate learning and assessment and have tried to stimulate a new expectation for the 
purpose of assessment, and that is to develop professional competence and not just 
measure results. 
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