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Bridge Maths and Science Learner Support Programmes Community for Effective Practice  

Record of the Monitoring and Evaluation Focus Group’s Colloquium 

VIP Boardroom, Sci-Bono Discovery Centre, Newtown, Johannesburg 

18 June 2012 

12h00 – 14h30 

Dear Community Member 

The Monitoring and Evaluation focus group met to consider “An inclusive assessment model; a 

powerful tool for teaching and learning.” Barbara Dale-Jones facilitated this conversation with 

assistance from Carlene Gonzo. The following members of the focus group were also present: 

Alexandra Education Committee   Carol Wyeth  

Braingain    Thembeka Xipu  

Home Language Project   Margie Owen-Smith 

Institute for Balanced Living   Jenny Dry 

RMB Fund     Yvette Nowell  

SAQA      Edcent Williams  

Sasol Inzalo Foundation   Cynthia Malinga  

Sci-Bono     David Kramer  

Sci-Bono     Hemant Waghmarae 

Sci-Bono     Michael Peter 

University of Pretoria    Caroline Long 

 

The colloquium was led by Dr Caroline Long, who is a former mathematics teacher and currently a 

senior researcher at the Centre for Evaluation and Assessment at the University of Pretoria. She 

presented a rationale for a change in systemic assessment. This rationale is based on attention to 

the processes of learning and teaching mathematics which assessment must carry out for the 

ultimate benefit of the learner.  

 

A model for assessment 

 

 Dr Long shared two presentations, the first of which focused on an assessment model related to her 

PhD thesis. She prefaced her talk by mentioning the well-documented nature of South Africa’s 

education crisis.  Dr Long went on to link education to the tenets of democracy, quoting Pieter Dirk 

Uys’ assessment that “Democracy is achieved when each child is the most important person in the 

country.” This introduction also tabled two contrasting aims of education: 

 

1. Meeting the more urgent political and economic needs; and 

2. The emancipation of the individual. 

 

Dr Long believes it is important that assessment be viewed within a wider context. Historically, 

assessment has been used for discrimination and selection purposes. More recently, assessments 
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have evolved into tools for developing each individual. Despite this evolution, Dr Long cautioned 

that many assessment tools are “blunt instruments” that produce a single number with limited 

value. At the same time, systemic assessment tools are not always clear for teachers to understand 

and may produce classifications of learners that parents cannot relate to. There is a need for 

assessment methods which reflect sound scientific practice while providing teachers with 

contextually-relevant information which they can use in the classroom.  

 

In an effort to fulfil these conflicting demands,  Dr Long suggests an overlapping model of 

assessment which has three features; firstly, a formative aspect which allows teachers to explore 

safely within the classroom; secondly, an aspect of accountability; and, thirdly, a professional 

development element which links the first two. The model enables the professional development of 

the educator by exposing him or her to deep, domain-specific knowledge and expert input on 

challenging areas identified by assessment work. The formative assessment comes to life when 

teachers develop, experiment and reflect on the appropriateness of the current assessment tools to 

the knowledge domain in question. A way in which formative development can take place is through 

professional learning communities.  

 

Question analysis and what it can tell us about learner ability 

An illustration of knowledge domain-specific investigation was shared. By way of example, the main 

mathematics concept described by Dr Long was ratio. In an instance where a primary concept is 

investigated, a number of related concepts can be applied to the items or questions. In the case of 

ratio, these could be fraction and proportion. The set of problem situations which requires an 

understanding of these concepts by the learner for their solution are plotted on a scale according to 

their increasing levels of difficulty. A person-item map is prepared showing the learners and 

question items on one scale that links a learner’s probability of success when faced with problems of 

increasing difficulty. Both sets of data are linked to ability levels that are demarcated in bands; these 

are aligned with the Rasch model (see below).  Items at each level of the scale are included to give 

examples of the level of difficulty they relate to. An analysis of the actual items included in an 

assessment questionnaire can also be carried. One axis shows the difficulty level of the items while 

various analytical categories listed on another axis. A summary of the categories includes: 

 

 Description – the item types under discussion and the elements that make up questions at 

each level; 

 Context – a description of general social circumstance in which the item occurs, such as a 

birthday party;  

 Mathematical Situation – the question’s link to a basic maths concept, for example ratio 

elements are incorporated in questions on proportion and sharing at various levels;  

 Notation used in the items at a given level, such as fractions, decimals or natural numbers; 

 Range of numbers the question will operate in, be it zero to ten or anything up to 100 000; 

 Mathematical Structure – relates to the way the subject of a question is arranged; and  

 Response process – the basic thought process a leaner should apply to solve a problem.  

 

 All these analytical categories are fundamental resources for planning the development for each 

learner. An analysis of each item or question is also possible.  
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All the analytic work is condensed into a composite summary where the mathematical demands of 

each level are plotted against the type challenges learners in each quartile of ability will face. A 

section for the most productive teaching and learning focus can be identified for members of 

learning cohort once this composite summary is reviewed.  

 

Systemic Assessments  

In a second illustration, Dr Long showed the focus group how assessments may be used to make 

comparisons between schools and classes and in order to give feedback about teaching and learning 

in a cluster of schools. For each school and class assessed, the percentage of correct responses to 

each question type is noted. The percentages are colour-coded to ease comparison. A review of the 

analysis sheet enables the identification of outliers, marked differences in performance within one 

school and between schools, and skill gaps for further teaching and learning.  

 

Understanding the Rasch Model  

The Rasch model has contributed to Dr Long’s philosophy to a great extent. In her second 

presentation,  Dr Long offered a detailed presentation on the evolution of the model over time. The 

Rasch model takes into account the probability of success when tackling an item along with ability of 

the learner and level of difficulty of the item. It offers a way of allocating invariant values to objects 

in the social science arena.  

Meeting community for effective practice objectives 

In this colloquium Dr Caroline Long contributed to the maximising of resources by the community by 

sharing the synthesis of her PhD work in the mathematics assessment arena; this is an area of great 

interest to the members of the Maths and Science learner support community. The focus group 

came together to review this assessment approach in a positive and constructive environment which 

relates well to the ongoing fostering of trust, peer support and common purpose among 

stakeholders.  

We look forward to your participation in the next Monitoring and Evaluation colloquium.  

Best wishes 

 

The BRIDGE team 

August 2012 


