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Setting the scene 

The second Main Maths and Science Community of Practice (CoP) of the year was held on the 23 

May 2017 and involved a diverse range of maths and science education stakeholders. At this 

meeting Sylvester Moepya of the Harambee Youth Employment Accelerator shared with the CoP 

high level findings from a research on developing proxies for mathematics.  Dave Ryan and the 

Royal Bafokeng Institute (RBI) maths teaching team explored the topic Technology in the 

Mathematics Classroom: Is this the visible learning of John Hattie?  

  

 

 

Overview of presentation 

i) Developing Proxies for Mathematics 

The first presentation highlighted Harambee’s work in exploring and developing solutions that can 

be proxies to passing core scientific mathematics. Over the past year Harambee has undertaken a 

number of experiments and investigations aimed at understanding the relationship between a 

school leaver’s readiness for functional problem solving in the workplace and the level and type of 

exposure to mathematics at school.  This has also involved understanding how employers use 

maths in employee selection processes, and based on this, the need to find proxies for maths. The 

results have thrown out a number of findings that have important implications for measuring 

potential in order to accelerate the inclusive employment of young people.   
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ii) Technology in the Mathematics Classroom: Is this the visible learning of John Hattie? 

 

The second presentation began with an introduction to John Hattie’s philosophy of “visible 

learning” which holds that to be effective, teaching and learning have to be open or visible to both 

teachers and learners.  Teachers should communicate the intended learning clearly, and use 

formative assessment, monitoring and feedback to make that learning visible to themselves and 

their learners.  They should make the criteria for success clear, know when learners are not 

progressing and provide them with strategies to help them improve.  Learners ‘own’ their learning 

– they know what to do and how, and understand how they are progressing. Teachers should use a 

wide variety of learning strategies to reach their  learners and make instructional choices based on 

matching the right tool with the kind of learning needed.   

 

John Hattie compiled a list of influences on learner learning and achievement (based on extensive 

collective research from around the world) into what works and what doesn’t, and how much 

impact (effect) each of these influences has. The item with the greatest impact (the most effect) 

was found to be teacher estimates of student achievement.    

 

The RBI maths teaching team has found this kind of thinking useful in its journey to optimal 

performance, and the institute shared the various ways in which they are implementing visible 

learning.   

 

Interactive session  

CoP members enjoyed this hands-on session on ways of using interactive programs, platforms and 

Apps for maths teaching and learning, together with ideas for using tablets, videos and 

smartphones as teaching tools to create and present lessons, encourage creative thinking and 

problem solving, and manage learner responses and feedback. The various ways of using 

technology all support aspects of Hattie’s “visible learning”. Tools and apps shared by the RBI team 

include: 

 

i) GeoGebra (an interactive mathematics software program) – CoP members were given 

tablets and invited to draw and manipulate a simple straight line graph. Instead of sketching 

many graphs on a whiteboard/ chalkboard, this software can be used effectively to illustrate 

the effects of changing graph values.   

ii) Video – RBI makes its own one-minute videos and sends them to the learners’ smartphones 

for uploading to tablets (so as not to waste data on downloading). Videos cover the whole 

grade 12 syllabus and use both seTswana, which is the home language and English (code 

switching). When preparing videos for teaching and learning, it is vital to state clear lesson 

objectives and clear learning goals. Teachers also make video recordings of lessons for later 

viewing and reflection, which helps teachers to improve their teaching and impact. 
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iii) Nearpod – this is useful for formative assessment and providing feedback. Nearpod has an 

app which allows teachers to create lessons and upload them, and learners to answer the 

questions and receive the results in real time.  Teachers are able to monitor learners’ 

answers to questions and to see which learners are struggling and with which concepts. This 

allows teachers to go directly to individual students to clear up misconceptions. When giving 

feedback, teachers can publish each learner’s responses and can then discuss the correct 

answers and how they were arrived at. Teachers can also send results to individual learners.  

iv) Abacus (see https://www.activelearnprimary.co.uk)  

This is a toolkit of resources for primary school maths.  It provides lesson plans setting out 

the main focus, the objectives, prior learning needed, a starter, the main teaching, and key 

questions the teacher has to ask.  

RBI has introduced this programme at Lebone College as well as the surrounding the rural 

schools.  

 

 

 

 

 

 

This programme has helped to achieve consistency between classes while allowing for 

differentiated learning, in that learners can be separated into groups doing different tasks at 

different levels on the same concept.  

 

v) WhatsApp – used to facilitate communication.  WhatsApp lets teachers stay in contact with 

learners outside of the classroom and allows learners to ask the teacher for assistance. 

Teachers can post problems and stimulate debate on the questions, before giving solutions. 

Used in this way, WhatsApp is a good learning tool. It is cost effective, and most students 

are familiar with it and have it on their phones.  

 

vi) Google classroom – this is a useful way of keeping contact with groups (e.g. the Olympiad 

group) around particular issues in an interactive way.  It allows the teacher to set problems, 

learners to post solutions and feedback to be exchanged.  

 

 

 

“The beauty of this amazing programme is that it has scripted lessons. When we 

introduced it the teachers in the primary schools were very insecure about their 

lessons and teaching maths. Having detailed lesson plans has given the teachers 

confidence. They are now in their second year of using it and now feel freer to move 

away from the scripts.” Dave Ryan. 

“Part of good teaching is providing tools that give access to the power of 

technology and the wealth of knowledge it brings us.” 

 

“For every weakness in technology for teaching and learning, there is a 

corresponding.” 

 

https://www.activelearnprimary.co.uk/
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Discussion   

After the presentation, participants were asked to reflect on what we must be wary of when using 

technology in Maths and Science teaching; and promises and pitfalls of technology. Some points of 

discussion raised by the group following the engagement are highlighted below. 

 

 CoP members recognised that technology does not replace teaching. While good teaching 

practice leads to technology  being used in ways that enhance teaching and learning, bad 

teaching practice will continue to be bad with technology (e.g. if teachers stop teaching and 

start facilitating).  In addition, teachers still have to apply all the principles of good teaching, and 

to make the learning visible through discussions, activities, gestures and emotions which help 

learners to form associations. Kinetic learning involving physical movement is particularly 

relevant for boys. 

 It was noted that technology is a tool to be used with other tools, and teachers have to 

strategize how best to use each tool. In maths, 

technology is good for showing the dynamics and 

helping learners to visualise what is going on overall. It 

can be very motivating and has great potential for 

practice, drill, engagement, formative assessment and 

quick starter tests.   

 Technology can potentially be misused or have negative effects, so there is a need for control. 

For example learners could become caught up in procedural aspects and miss out conceptual 

We must not forget the alternatives 

to technology – we need to know 

how to use other methods so that 

we are not reliant on technology.  
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aspects, could fail to develop memorising skills because technology provides instant feedback, 

could be distracted by the amount of information at their fingertips, or could become ‘lazy’ 

from just having to pick out responses. 

 We can’t be sure (e.g. when using Geogebra) that learners are translating from manipulating 

elements online to actually developing a 

conceptual understanding. Participants observed 

that teachers need to use a blended learning 

approach that positions technology as a useful aid 

to education, rather than as a catch-all solution on 

its own.   

 It was highlighted that technology can speed up processes but this could have limitations for 

learners who are struggling.   We need to bear in mind that not all learners perform tasks at the 

same rate and that we need to accommodate slower learners, for e.g. by using programmes 

that enable them to work at their own pace or repeat tasks until they gain confidence.  Children 

in a class will also use technology at different levels and teachers have to manage this. Maths 

anxiety could be worse if there is added anxiety about the device; on the other hand technology 

can also reduce anxiety by allowing responses to be easily repeated.   

 Technology can be distracting for children with learning barriers, but it could also benefit them 

(for e.g., because of the visual element, and because it allows repetition and individual 

practice). The teacher’s management of the process is of major importance.  

 Some CoP members felt that many teachers resist technology, partly because of concerns about 

negative effects on learners, but also because they are afraid or have not bought into the idea. 

It is important to train teachers properly and, especially in the case of older teachers, to take 

them by the hand and help them to understand the value of technology. Despite resistance by 

many, technology can provide opportunities for younger teachers to take the lead, for e.g. in 

setting up and co-ordinating WhatsApp groups for teaching and learning. 

 CoP members were reminded that programmes and materials downloaded from the internet 

should be CAPS compliant and should conform to the policies of the department. 

 Finally, technology has to be implemented in ways that are sustainable.  If technology use in a 

school is driven by/ dependent on individuals, there is a risk of everything stopping if they leave.  

 

Facilitator’s reflections on the CoP  
 

In his concluding remarks, the Facilitator encouraged CoP members to continue thinking about the 

concept of visible learning and how technology can provide ways of making the teaching and 

learning that is happening in our classrooms more visible to both the teacher and the learners.  

It is important to include practical 

activities and discussions centrally 

within the use of the technology.  
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There is also value in recognising which factors and features have the greatest potential to impact 

on teaching and learning, and how we can use these insights to make the way we use technology 

more effective.  

The Facilitator also started to engage the CoP members on the possibility of working in a more 

focussed collaborative way to produce knowledge in the form of position papers and circulatory notes. A 

possible area of discussion going forward is the drop off after grade 9 in learners taking maths and 

science, what sort of work we should be doing at grades 8 and 9 to encourage learners to keep on, 

and how technology could feed into this.  
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