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Overview of secondary outcome measures 

The baseline views of all participating teachers (n=304) and students (n=5951) 

in treatment and control groups are presented in the following figures. 

Teacher professional identity and self-efficacy  

The views of teachers’ professional identity and self-efficacy were gauged through seven items. 

Teachers were asked to what extent they could do various tasks when teaching maths. The 

percentage of responses for each task at baseline is presented in Figure A1, sorted from most to least 

positive. Three-quarters of teachers (76%) reported that they could help students to believe they can 

do well in maths, while half (51%) thought that they could help students to think critically at least 

quite a bit. 

Figure A1. Teacher professional identity and self-efficacy – baseline views 
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Teacher pedagogical and content knowledge  

The views of teachers’ pedagogical and content knowledge were gauged through 10 items. Teachers 

were asked how confident they were in a number of areas. The percentage of responses for each 

area at baseline is presented in Figure A2, sorted from most to least positive. Two-thirds of teachers 

(67%) were quite confident about designing learning with the Australian Curriculum mathematics 

content. Teachers were less confident about using questioning to diagnose students' conceptual 

misunderstandings (45%), or knowing the mathematics developmental learning progression across 

Years 6 and 9 (24% were quite or very confident). 

Figure A2. Teacher pedagogical and content knowledge – baseline views 
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Teacher beliefs about mathematics learning  

Teachers’ beliefs about mathematics learning were gauged through three items. Teachers were asked 

to what extent they agreed or disagreed. The percentage of responses for each item at baseline is 

presented in Figure A3, sorted from most to least positive. Most teachers (95%) deeply believed that 

everyone can learn maths. One in ten teachers (10%) agreed or strongly agreed that some students 

are probably never going to be good at maths, and 5% of teachers agreed that, you are either good at 

maths or you’re not. These two negatively worded items, as reflected by the greater majority of 

teachers who disagreed to the items, were reverse scored prior to scale construction, such that a 

higher rating reflected more positive beliefs, in keeping with the other measures. 

Figure A3. Teacher beliefs about mathematics learning – baseline views 
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Students’ learning through effective teaching practice  

Rather than teachers assessing their own effective teaching practices, a set of 16 items were rated by 

students about their mathematics teacher. The percentage of responses for each task at baseline is 

presented in Figure A4, sorted from most to least positive. Three-quarters of students (74%) reported 

that their teacher gives extra help when students need it in many or almost every lesson. Students 

were less likely, on a regular basis, to work in groups to come up with joint solutions to a problem 

(32%) or have their teacher tell them how well they are doing in maths class (30%). 

Figure A4. Students’ learning through effective teaching practice – baseline views 

 

  



 

Addendum to the Evaluation Report | Thinking Maths September 2018 10  

Students’ mathematics anxiety and low self-concept  

Students’ mathematics anxiety and low self-concept were assessed by 10 items using a mix of 

positively and negatively worded statements. Prior to scale construction, the positively worded items 

were reverse scored so that a high score on the derived variable indicated high mathematics anxiety 

and poor self-concept. The percentage of responses for each item at baseline is presented in 

Figure A5, sorted from most to least positive. Almost 60% students believed that they usually do well 

in maths, while 15% of students felt that they were just not good at maths. 

Figure A5. Students’ mathematics anxiety and low self-concept – baseline views 

 

* items were reverse scored prior to scale construction 

  



 

Addendum to the Evaluation Report | Thinking Maths September 2018 11  

Students’ cognitive engagement  

Five items assessed students’ cognitive engagement in mathematics. The percentage of responses at 

baseline is presented in Figure A6, sorted from most to least positive. Most students (85%) agreed or 

strongly agreed that their teacher believed all students can be good at maths, and 64% of students 

were interested in what their teacher said. 

Figure A6. Students’ cognitive engagement – baseline views 

 

Students’ metacognitive strategies  

Students’ metacognitive strategies were assessed by five items. The percentage of responses for 

each strategy at baseline is presented in Figure A7, sorted from most to least positive. Over two-thirds 

of students (68%) agreed or strongly agreed that when they became confused about something in 

maths, they went back and tried to figure it out. A quarter of students (26%) made up their own maths 

problems to test their understanding. 

Figure A7. Students’ metacognitive strategies – baseline views 
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HLM model specifications 

The following tables present the results of the basic specifications, with prior 

attainment and the intention to treat (ITT) indicator as the main explanatory variables, 

together with school-level clustering to account for students nested in schools. 

Estimates for the main covariates are reported. 

Table A1. Intention-to-treat HLM analysis of primary outcomes - basic specifications, 

including those used for effect size calculations 

Primary outcome Model 
coefficient 

Stand. 
error 

Residual SD: 
𝜎𝑖 , 𝜎𝑠 

95% CI p 

Main analysis: Students’ mathematics achievement (PATM17) 

Thinking Maths treatment 0.38 0.44 7.10, 2.41 1.29 [-0.91 – 1.67] 0.38 

Intercept 128.42 0.45  1.31 [127.11 – 129.73] 0.00 

PATM16 (prior achievement) 124.77 0.43  1.29 [123.48 – 126.06] 0.00 

Subgroup analysis: Primary Years 5-7 

Thinking Maths treatment 1.02 0.53 7.06, 2.59 1.43 [-0.41 – 2.45] 0.06 

Intercept 127.29 0.54  1.45 [125.85 – 128.74] 0.00 

PATM16 (prior achievement) 123.31 0.49  1.38 [121.93 – 124.68] 0.00 

Subgroup analysis: Secondary Years 8-10 

Thinking Maths treatment -1.18 0.59 7.10, 1.96 1.50 [-2.68 – 0.32] 0.05 

Intercept 131.00 0.65  1.58 [129.42 – 132.57] 0.00 

PATM16 (prior achievement) 128.39 0.64  1.57 [126.82 – 129.96] 0.00 

Subgroup analysis: School Card holders 

Thinking Maths treatment 0.83 0.65 7.08, 1.65 1.59 [-0.76 – 2.41] 0.21 

Intercept 125.89 0.64  1.56 [124.33 – 127.46] 0.00 

PATM16 (prior achievement) 122.02 0.60  1.52 [120.50 – 123.54] 0.00 
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Table A2. Intention-to-treat HLM analysis of secondary outcomes - basic specifications, 

including those used for effect size calculations 

Secondary outcomes Model 
coefficient 

Stand.  
error 

Residual SD: 
𝜎𝑖 , 𝜎𝑠 

95% CI p 

Teachers’ professional identity and self-efficacy (TPID) 

Thinking Maths treatment 0.33 0.07 0.52, 0.16 0.50 [-0.17 – 0.84] 0.00 

Intercept 3.85 0.03  0.35 [3.50 – 4.21] 0.00 

Teachers’ pedagogical and content knowledge (TPCK) 

Thinking Maths treatment 0.37 0.06 0.48, 0.22 0.49 [-0.11 – 0.86] 0.00 

Intercept 3.79 0.03  0.35 [3.44 – 4.15] 0.00 

Teachers’ beliefs about mathematics learning (TBEL) 

Thinking Maths treatment 0.01 0.08 0.55, 0.28 0.55 [-0.53 – 0.56] 0.87 

Intercept 4.25 0.04  0.39 [3.87 – 4.64] 0.00 

Students’ learning through effective teaching practice (SETL) 

Thinking Maths treatment 0.12 0.04 0.67, 0.21 0.39 [-0.27 – 0.50] 0.01 

Intercept 3.47 0.02  0.27 [3.20 – 3.74] 0.00 

Students’ mathematics anxiety and low self-concept (SASE) 

Thinking Maths treatment 0.07 0.03 0.78, 0.16 0.36 [-0.29 – 0.43] 0.04 

Intercept 2.74 0.02  0.25 [2.49 – 2.99] 0.00 

Students’ cognitive engagement (SCOG) 

Thinking Maths treatment 0.05 0.04 0.68, 0.23 0.40 [-0.36 – 0.45] 0.26 

Intercept 3.86 0.02  0.28 [3.58 – 4.14] 0.00 

Students’ metacognitive strategies (SMET) 

Thinking Maths treatment -0.02 0.03 0.67, 0.18 0.36 [-0.38 – 0.35] 0.63 

Intercept 3.43 0.02  0.25 [3.18 – 3.68] 0.00 
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Table A3. Intention-to-treat HLM analysis of secondary outcomes – subgroup specifications, 

including those used for effect size calculations 

Secondary outcomes Model 
coefficient 

Stand. 
error 

Residual SD: 
𝜎𝑖 , 𝜎𝑠 

95% CI p 

Teachers’ professional identity and self-efficacy (TPID) 

Treatment effect in Primary Years 5-7 0.44 0.08 0.53, 0.16 0.55 [-0.11 – 0.99] 0.00 

Treatment effect in Secondary Yeas 8-10 0.06 0.10 0.50, 0.08 0.63 [-0.56 – 0.69] 0.54 

Teachers’ pedagogical and content knowledge (TPCK) 

Treatment effect in Primary Years 5-7 0.46 0.08 0.45, 0.28 0.54 [-0.08 – 1.00] 0.00 

Treatment effect in Secondary Years 8-10 0.19 0.10 0.51, 0.03 0.63 [-0.44 – 0.82] 0.07 

Teachers’ beliefs about mathematics learning (TBEL) 

Treatment effect in Primary Years 5-7 -0.04 0.09 0.52, 0.26 0.58 [-0.63 – 0.54] 0.62 

Treatment effect in Secondary Years 8-10 0.13 0.15 0.63, 0.28 0.75 [-0.62 – 0.88] 0.37 

Students’ learning through effective teaching practice (SETL) 

Treatment effect in Primary Years 5-7 0.12 0.05 0.65, 0.21 0.42 [-0.29 – 0.54] 0.01 

Treatment effect in Secondary Years 8-10 0.07 0.08 0.69, 0.24 0.56 [-0.49 – 0.63] 0.42 

Treatment effect in School Card holders -0.03 0.07 0.67, 0.19 0.54 [-0.56 – 0.51] 0.72 

Students’ mathematics anxiety and low self-concept (SASE) 

Treatment effect in Primary Years 5-7 0.05 0.04 0.79, 0.14 0.37 [-0.32 – 0.43] 0.14 

Treatment effect in Secondary Years 8-10 0.15 0.06 0.73, 0.12 0.46 [-0.31 – 0.61] 0.01 

Treatment effect in School Card holders 0.07 0.06 0.74, 0.03 0.49 [-0.42 – 0.56] 0.26 

Students’ cognitive engagement (SCOG) 

Treatment effect in Primary Years 5-7 0.06 0.05 0.66, 0.22 0.43 [-0.36 – 0.49] 0.20 

Treatment effect in Secondary Years 8-10 -0.01 0.09 0.70, 0.28 0.59 [-0.60 – 0.57] 0.90 

Treatment effect in School Card holders -0.03 0.08 0.69, 0.24 0.55 [-0.58 – 0.52] 0.73 

Students’ metacognitive strategies (SMET) 

Treatment effect in Primary Years 5-7 -0.02 0.04 0.68, 0.17 0.39 [-0.41 – 0.36] 0.58 

Treatment effect in Secondary Years 8-10 -0.02 0.05 0.63, 0.11 0.43 [-0.45 – 0.42] 0.72 

Treatment effect in School Card holders -0.03 0.06 0.64, 0.15 0.49 [-0.53 – 0.46] 0.61 
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Overview of process measures 

Results from the teacher Thinking Maths PL Feedback form  

are presented in the following figures. 

Professional learning days 

Figure A8 presents the averaged response of teachers to the five items that assessed the quality of 

delivery on each of the five PL days. As typical with anything new, teachers gave high praise on the 

first day and then provided a more measured assessment thereafter. The results suggest that the high 

quality of delivery was maintained over the five days. 

Figure A8. Quality of delivery over the five professional learning days 
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An additional seven probing questions were asked to gauge the quality and impact of the program 

more broadly. Figure A9 presents the averaged response of teachers to the seven items that 

assessed the quality of the Thinking Maths program on each of the five PL days. The results suggest 

that the high regard for the program improved over the five PL days, particularly with regard to raising 

confidence and understanding in teaching mathematics. Paired t-tests of Day 1 and Day 5 responses 

found statistically significant (p<0.05) improvements in confidence (d=0.34) and understanding 

(d=0.26), equivalent to a small practical effect. 

Figure A9. Professional learning engagement and impact 

 

  



 

Addendum to the Evaluation Report | Thinking Maths September 2018 17  

Activities and resources 

Figure A10 presents the averaged response of teachers to the items that assessed their engagement 

with the Thinking Maths activities and resources prior to and in the periods between each of the five 

PL days. Not surprisingly, teachers’ reports in the lead up to Day 1, show lower engagement with the 

activities with 16% of teachers reporting not to have engaged with Thinking Maths activities yet. The 

results suggest that a good level of engagement and participation across the eight month intervention 

was maintained. 

Figure A10. Engagement with Thinking Maths activities 
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Professional learning community 

Figure A11 presents the averaged response of teachers to the items that assessed their participation 

in the online community prior to and in the periods between each of the five PL days. Not surprisingly, 

teachers’ reports in the lead up to Day 1, show low engagement with over half of the teachers (53%) 

reporting not to have participated in the Thinking Maths Moodle yet. However, there continued to be a 

group of teachers (13%) who did not engage by Days 3, 4 or 5. 

Figure A11. Engagement in online professional learning community 
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Support  

Figure A12 presents the averaged response of teachers to the items that gauged the extent of support 

by the program and within their school prior to and in the periods between each of the five PL days. 

Not surprisingly, teachers’ reports in the lead up to Day 1, show lower support and suggest that 

teachers were feeling supported to some extent. The extent of the level of support felt by teachers 

increased throughout the program, particularly with regard to the support provided by the Thinking 

Maths facilitators. 

Figure A12. Support for implementation 
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Student Survey 
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Teacher Survey 
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Professional Learning Feedback Form 
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Thinking Maths 
Professional Learning Session, Day 1 

Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

8.30 am 

registration 

9am start 

15 min 

Whole class: Patterning and Generalisations 

(pp101) Introductions and Welcome to Country. 

Overview of Thinking Maths and learning 

objectives. 

Presenters - Welcome. Distribute participant 

folder and Van DeWalle reference text Student 

Centred Learning. Between PL days participants will be directed to read and trail 

some of the activities in the chapter pertaining to the area of mathematics focussed 

on in the next PL day. Explain how the Edmodo community will be used to distribute 

relevant reading provide copies of tasks and is a forum for teacher questions and 

sharing. All participants are expected to contribute one idea before next PL day. Show 

the Leading Learning website. Show the animated video ‘What is Mathematics For?’ If 

group have not viewed it. Call for people to share ‘one thing that stood out for you’. 

9.15am Group work: Teachers grouped 5 or 6 to a table, do the Cooperative logic activity. 

Open ended activity, working together, lots of discussion and engagement. 

Presenters circulating around tables asking questions, modelling good inquiry, 

extending understanding. 

Presenters - Introduce ‘Cooperative logic’ activity (pp) using very explicit instruction. 

This activity supports students to work together democratically and focusses on 

reasoning, communication, in particular, mathematical language. There is also a 

possibility of an alternative solution depending on interpretation and this encourages 

negotiation, suggestions for more clarity in the clues. An extension is to get students 

to develop their own sets of clues for their mystery tower (personalising their learning 

and creating their own knowledge). 
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Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

9.30 Whole class: Presenters – Discussion about:  

• Definitions and speaking the same language. Intention of the activity, content, 

process, teamwork, collaboration, mirror/reflection/rotation/visualisation. 

• Creating a culture – explaining right or wrong, creating a less threatening 

environment, asking lots of questions, modelling good pedagogy (e.g. Was there 

only one way to do it? Where might this go?). Asking questions that provide 

intellectual stretch (e.g. What are you going to do now? Record it, design their 

own, describe the clues yourself is challenging). 

• Lesson approach – warm up activity (valuing the class), body of lesson, tying it all 

together by sharing at end. Warm up activity can be ambiguous. It doesn’t need to 

be perfect and in fact if it isn’t, it provides an important chance to discuss how it 

could be improved, which shifts the ‘expert’ away from the teacher.  

9.40 Whole class: Presenters – Discussion about GOALS of this course (pp) 

This is a personal and collaborative journey. 

Reflect on your practice, your classroom, 

your students. What do you do well and 

don’t want to lose? What frustrates or 

worries you in relation to student learning? 

What do you want to change? Make it 

context relevant. ‘We are not the experts’ so 

it’s very important to share your professional 

knowledge with others on your table. 

9.45 Individual work: How do I feel about Maths? (pp) 

Attitudes, beliefs and dispositions affect the learning environment that we create when 

learning mathematics/ What experiences have forged your attitudes and dispositions 

towards mathematics? What about your students? Consider, in particular those 

learners who are upmost in your mind as the ones who need more support and those 

who need more challenge? 
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Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

Teachers complete the following form, as a pre-assessment of their views 

about maths. 

 

9.50 Whole class discussion: When do you reward 

the classroom? 

Trying not to focus just on when they get it right. 

Think deeply about when you reward and what 

messages you are sending.  

The Free Online course is a short accessible 

experience for all teachers and many have used 

these provocations with their students tochallenge their beliefs about themselves as 

mathematicians. The section that Jo Boaler presents on Brain Plasticity has a huge 

impact on the majority of participants because it challenges the widely held belief that 

you either can or can’t do Maths and it is a fixed ability. 

You-tube clips: growth mindset and brain plasticity : 

http://learnteachlead.ca/projects/jo-

boaler/?video=0&active=0:http://www.youcubed.org/brain-science/ 

What messages are kids getting (e.g. parent wasn’t good at maths; sent to the floor 

for support because ‘you’re’ not good at maths). Promote a ‘mind growth’ headset. 

Kids do think that they are rubbish and you have to overcome their negative thinking 

and beliefs. Are we offering the same opportunities and experiences for success to 

all kids? 

http://learnteachlead.ca/projects/jo-boaler/?video=0&active=0
http://learnteachlead.ca/projects/jo-boaler/?video=0&active=0
http://www.youcubed.org/brain-science/


 

Addendum to the Evaluation Report | Thinking Maths September 2018 33  

Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

10.00 Whole class: Our learning intention is to build on 

your existing good practice for effective teaching 

and learning of Mathematics (pp). 

Not setting these tasks to see what you can or 

cannot do nor how fast you can do it. You need 

to keep two students in your mind at all times.  

Would this activity have an appropriate entry point and exit point for both these very 

different learners. 

Teachers have 2 roles – 1) the student; 2) the reflective practitioner (pp). 

Presenters - Observe the way we have 

asked questions, how we model good 

teaching behaviour. 

Participants are challenged to wear 2 hats. 

One as a learner as they tackle the tasks 

(metacognition). Also their feelings and 

emotions- putting them in the place of the 

learners in their class. The other as the reflective practitioner who is noticing the 

presenter’s learning design, questioning, responsiveness and how that impacts the 

learners in this task. 

10.10 Whole group: “shoulders of giants” – sets the scene. 

Presenters - The focus for today is Patterning and algebraAlgebra. 

Discussion – evidence of good maths thinking - it is important for teachers, in 

particularly secondary, to reconceptualise algebra as more ‘algebraic thinking’ rather 

than abstract representations and rules.  

Repeated patterns activity (pp) – 1 minute. 
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Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

10.20 Group work: Linear patterns. (pp1) There are a number of quantities varying in this 

pattern. The number of hexagons, the number of vertices (corners), the area of the 

train, the perimeter, the number of vertical sides, the number of oblique sides (on an 

angle). We are going to explore two of these, the number of hexagons and the 

perimeter of the shape. 

(pp2) In this example a physical model is used to identify a linear pattern. Students 

can link a numerical pattern to a spatial concrete model. They can identify and 

describe the pattern in words and generalise it to a longer train. The goal of this 

learning is NOT ‘to find the formula’. 

  

11.00 Morning break 

11.20 Whole group discussion: In the discussion about the activity, encourage participants 

to think about how algebraic thinking develops. The most important thing is to 

discourage the “quest” for a formula. Require all students to describe their pattern in 

words before they attempt an abstract algedraic expression if in fact they ever do. 

They can generalise without doing this. Reward good thinking, reward early. Identify 

what the learning intention might be that you want all learners to achieve.  

Accept and in fact encourage that everyone will 

have a different experiences and hence different 

learning outcomes that are meaningful to them. 

Discussion on trying to change culture about 

‘algebraic thinking’ – numbers and patterns. 

“I use to be good at maths until they mixed in 

the alphabet”. 

12.00 Whole group: Equivalent expressions – independent and dependent bariables – be 

explicit and link to real world examples (science). 

How do these expressions connect to 1. a verbal explanation of the pattern2. the 

geometrical construction of train eg. 4n plus 2 . The 2 are the first vertical side and the 

last. The lots of 4 refer to the two top and two bottom sides in a v formation for each 

hexagon. Can you explain how the other students saw the pattern developing? This 

exercises also demonstrates to students that algebraic expressions can look very 

different but still give the same value (answer) for every train.  
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Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

There is a need to be able to simplify different algebraic expressions to get them into 

a simpler form and also to be able to see which ones are effectively the same. 

   

  

  

Graphing is a great way to visually represent 

a linear pattern. Here the Term (or the No. 

of hexagons) is the independent variable 

because we are controlling this by increasing 

the train by adding on hexagon each time. 

The Dependent variable id the Perimeter 

because the perimeter depends on the no. 

of hexagons in the train. Why is the graph 

useful? We can see the linear pattern but really we should not join the points with a 

line as, in this case, the no. of hexagons can’t be a fraction. Mathematicians use a 

dotted line in this case. The line can be continued to predict perimeters of trains we 

have not built. We could also look at perimeters on the vertical axis and read across 

and down to find out how many hexagons we would need. This also introduces to the 

idea of ‘slope’ of a line. Every hexagon we add increases the perimeter by 4 and this 

is constant for a linear pattern. 
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Session 

Map  

Thinking Maths PL Day 1: 

Patterning and Generalisations | Differentiating Learning 

A short clip explains this process it has been recorded using free software called Jing 

and it can be viewed using Medialite (free download). It shows how Excel can be used 

to check if algebraic expressions give the same answers. It does not prove it as you 

can’t check every possible number but it does verify that it is working for some. 

Students are introduced to using formulae and graphing using Excel. They can pause 

and review. They can also easily make their own Jings to demonstrate their 

understanding of other using the technology and representing patterns graphically 

using technology. 

  

12.15 Group task: How would your students solve… 

Secondary teachers will solve this problem 

using an inverse operations algorithm with 

almost identical setting out. Primary teachers 

often use more conceptual methods similar to 

the very visual Singaporean Bar method. This 

activity highlights the different approaches taken 

by the 2 sectors of schooling. The Primary 

method has a strong conceptual basis and is 

good mathematical thinking. It is not necessarily 

a method that is transferable to more complex 

equations (non-linear). The secondary method 

is highly abstract and can be performed as an 

algorithm with limited understanding. Inverse 

operations is transferable to more complex 

equations and it conforms with written mathematical protocols. While both methods 

have benefits the concern is that the connections and contrasts may not discussed 

part of the student learning. Secondary teachers may not be recognising and building 

on prior learning. Primary teachers may not be exposing their learners to the formal 

written language of mathematics. 

National Library of Virtual Manipulatives: have digital objects which support both the 

concrete and abstract methods of solving linear equations. 

http://nlvm.usu.edu/en/nav/category_g_3_t_2.html 

1.00 Lunch break 

http://nlvm.usu.edu/en/nav/category_g_3_t_2.html
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1.35 Whole group: Mind reading activity (pp103) – to engage and get them on board. 

Mind reading. Use an accomplice to change the power point grid when students are 

not watching. 

Get a student to come to the white board 

and perform the calculation for a 2 digit 

number. Give them a set of cards with the 

symbols on them and you also hold a set. 

Think of a 2 digit number. Add the 2 digits 

and subtract the result from the original 

number. Select the card with the symbol 

to the right of this number in the table.  

Before you ask the student to hold up the 

card with the symbol on give your card with the symbol which is next to the multiples 

of 9 on this particular grid to a student near you. 

Ask both students to hold up their cards. 

1.50 Individual task: Our body – area and perimeter (pp 103). 

  

Estimate the area of your foot. Tables contain a range of materials – grid paper, 

string, scissors, pencils, etc. 

  

Estimation is very valuable in getting students thinking about what would be a 

reasonable answer. It also stimulates student thinking in a safe environment where 

everyone can have a guess. Allow students to change their estimate with reasons, 

once they have more information but always keeping a record of their thinking.  
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For some learners, it is counter-intuitive that shapes with the same perimeter have 

different areas. The foot perimeter & area data confronts learners with this 

misconception and their first response is often that an error has been made. A 

demonstration of a loop of string formed into square slowly reshaped into a very long 

thin rectangle. Finally into a line with zero area, further challenges that misconception.  

  

The square has the maximum area for a shape drawn on grid paper but a circle would 

be the shape with overall maximum area. In 3D a bubble forms into a spherical shape 

to maximise volume and minimise surface area. 

How would this fit into your curriculum? 

Where and how would you use it? Reference this activity to the TfEL Learning Area 

Explorer for Year 7 and Year 8. See how the concepts develop over time. Note that 

the task covers more than one area of mathematics and more than one substrand. 

Check also, the 4 Proficiencies and the Achievement Standards. It is also important to 

check the General Capability Continua, in particular those of Numeracy and the 

Critical and Creative Thinking (CCT). Teachers often find it difficult to develop 

students in CCT. The continuum for this capability can be used to determine the level 

of student thinking in the task design and also in students’ work. 

2.50 Whole group: Reading reflection chapter 19. Developing in and between unit work 

measurement concepts. 

• Commitment to action - do something in the next 24 hrs that you have learnt from 

today. 

• Something you have tried – bring something to share.  

• Next date – do reading for discussion at start of next session. 

• What worked well? What could be improved? Sticky notes completed by teachers 

as they leave. 

3pm Finish 

 


