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Abstract 

This 12-week research project aimed to discover how an intentional teaching approach in 

Mathematics might encourage adaptation in behaviours, cognition, and emotions of 19 Year 5 

boys when solving mathematical problems. The intentional design included: goal-setting, 

explicit teaching, practice, and self-regulation (metacognition). The objective was to challenge 

existing preconceptions and behaviours and to bring the boys to a level of mastery which 

would increase their motivation to persevere with mathematical challenges.  

Data collected revealed that by the conclusion of the project, the majority of boys had adapted 

behaviours and emotions in Mathematics through learning and using strategies to solve 

mental-maths questions and mathematical problems. As the boys developed self-regulation, 

their cognition became more adaptable too.  Additionally, team-teaching with a Mathematics 

expert further impacted the positive progress and adaptations of the boys’ behaviours and the 

teaching direction. 

Introduction  

The image that immediately came to mind upon hearing the IBSC Action Research topic, 

Adaptability in a changing world, was that of Japanese buildings designed to cope with seismic 

instability.  Japanese builders consider structural design, strategic choice of materials “flexible 

and shock-absorbent,” and the “ability to test and analyze the performance of a building” as 

crucial to ensuring the stability and adaptability of buildings during an earthquake (Cushman 

& Wakefield, 2017).  Likewise, I needed to develop specific structural designs to support my 

boys to be adaptable when mathematical learning situations seemed shaky.  I also needed to 

be able to test and analyse the effectiveness of the structures and use these data to direct 

further instruction. The significance of this approach was confirmed by Hattie, Fisher and Frey 

(2017) who write, “Mathematical instruction must be intentionally designed, carefully 

orchestrated and always focus on impacting student learning” (2017, p. 4). This prompted my 
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question: How might intentionally designed teaching strategies cultivate positive attitudes and 

flexible approaches to Mathematics in Year 5 boys?  

The parameters to investigate adaptability within Mathematics were guided by an article by 

Professor, Andrew Martin (2013) who identified three components of adaptability: 

behavioural, cognitive, and emotions.   

Once the project began, three main observations became apparent: the boys needed explicit 

instructions, opportunities to practise, and motivation to be risk-takers with their learning. 

Support was also required for three different groups: firstly, those boys who were less capable 

and overtly distressed; secondly, capable but silent and unsure boys; and lastly, very capable 

boys who needed extending. At all levels, the boys were encouraged to see mistakes and 

challenges as opportunities for growth. 

Glossary 

Visible Learning – Teachers and students being able to document and see evidence of 

progress toward learning goals; a means by which teachers understand their impact on 

student learning (Adapted from Visible Learning for Mathematics p.14). 

Growth Mindset - Believing that success is based on hard work, learning, training and 

perseverance – also known as "incremental" theory of intelligence (Concept devised by Dr 

Carol Dweck). 

Metacognition - Knowledge about oneself as a learner; awareness and understanding of one's 

own thought processes; higher-order thinking that enables understanding, analysis, and 

control of one’s cognitive processes, especially when engaged in learning. 

Explicit teaching – (Also known as direct instruction). A systematic approach to instruction 

that includes delivery and design procedures derived from research merged with behaviour 

analysis (Hall and Vue, 2004). 

 Literature Review 

“I was never good at maths. I don’t like maths.” These ubiquitous comments come from 

students and adults alike.  Several studies link these attitudes to misunderstandings and 

perceptions of Mathematics and oneself as a mathematician, as well as to lack of self-efficacy. 

(Boaler, 2016; Hattie et al., 2017; Marzano, Pickering, Arredondo, Blackburn, Brandt, Moffett, 

Paynter, Pollock, Whisler, 1997; McClure, 2013).  Many of my Year 5 boys exhibited these 

attitudes, perceptions, and lack of self-efficacy in Mathematics.  Consequently, I hoped to 

“instil the self-belief necessary to become adaptable (and) meet demands head-on with the 
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confidence that they can succeed,” (Sullivan, 2017, p. 1) through intentionally designed 

teaching practices. 

I wanted the boys to know the value and benefits of adaptability. Martin’s (2013) three 

components of adaptability became my focus for goal-setting and lesson planning, and a 

measure of personal and academic growth (both my own and the boys). These three 

components are: behavioural adaptability - “adjusting one’s actions or behaviour in response 

to uncertainty,” cognitive adaptability - “adjusting one’s thinking,” and emotional adaptability 

- “adjusting one’s positive and negative emotions” (p. 2). Martin also encourages educators to 

help students focus on the things they can control, such as effort, strategy and attitude, while 

de Boehmler (2014) suggests that, “diminishing what can’t be controlled can also be a good 

way of helping them adapt to a situation” (2014, p. 1).  Additionally, I was encouraged by 

Gregory and Kaufeldt’s (2015) connection between behavioural, emotional and cognitive 

engagement to student motivation. 

Numerous bodies of research confirm that the path of intentional teaching that I was 

embarking on was based on sound, evidence-based, effective strategies. The research 

recognises adaptability-promoting factors such as: identifying mindsets, attitudes and 

perceptions, developing efficacy, setting and monitoring of goals, explicit instruction, 

acquisition of problem-solving strategies, and regulating thinking (that is, metacognition) 

(Boaler, 2016; Dweck, 2006; Fadel, Bialik & Trilling, 2015; Gregory & Kaufeldt, 2015; Hall & Vue, 

2004; Hattie et al, 2017; Marzano et al, 1997; McClure, 2013). 

 The research also suggests that motivation to extend ones’ learning comes about through the 

acquisition of domain-specific knowledge, skills, and efficacy (Hattie et al., 2017; Marzano et 

al., 1997; Zimmerman, 2002). In this case, the majority of boys needed to develop number 

sense, which many mathematical experts identify as fundamental to mathematical 

competence. Gersten and Chard (1999) equate the significance of number sense in 

mathematics to phonemic awareness in reading. As competence increases, so does motivation. 

Hattie et al., (2017) refer to goal setting as establishing “Learning Intentions” (p.39), asserting 

that achieving a target is more likely when the target is known. In addition to setting goals, 

the boys must also know what meeting those goals looks like.  Hattie (2012) calls this “success 

criteria” (p.56); what should be learned and how one knows if they’ve learned it. 

 Hall and Vue (2004) outline two key components of explicit teaching: “visible delivery” and 

“instructional design”; that is, the “content and strategies to be taught” (p. 2).  This correlates 

with Hattie’s model of visible learning: “direct instruction” and the “dialogic model” where 
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students “develop efficient problem-solving strategies and achieve fluency with these skills” (p. 

23). Hall and Vue’s explicit instruction and Hattie’s visible learning structures both use 

techniques which benefit students; that is, techniques of goal-setting, strategy instruction, 

feedback, practice, monitoring of responses, and the transference of knowledge and skills to 

persevere with novel tasks.   

 Charles Fadel (Fadel et al, 2015), founder of the Center for Curriculum Redesign (CCR), 

advocates for adaptation occurring through meta-learning (that is, metacognition and growth 

mindset). As students practise “reflection, (they) learn about their learning, internalize a 

growth mindset that encourages them to strive, and learn how to adapt their learning and 

behaviour based on their goals” (p.145).  

 Hattie et al. (2017), describe metacognition as “vital to the learning process” (p. 185). It 

involves being able to observe and monitor one’s learning and thinking processes through 

“self-questioning” and “self-reflection” (p. 187), allowing students to track their understanding 

and make any appropriate changes (adaptations) to their current course of action. Thus, 

metacognition, through self-regulation and self-reflection, reinforces learning, helping 

students to avoid repeating errors and ineffective strategies. Garofalo and Letser (as cited in 

Hattie et al., 2017) suggest that “mathematics instruction without metacognitive instruction is 

inadequate” (p. 185). 

 Teaching boys well requires an understanding of how boys learn best. Presenting information 

in a visual manner and using graphics has been noted to help boys “retain more information 

and get better grades on written work across the curriculum” (Gurian & Stevens, 2010, p.1).  

Additionally, “manipulative learning opportunities” (James, 2015, p. 45) notably assists boys to 

make sense of information. Hattie et al. (2017) recommend that teachers should have a 

“toolbox (which) includes a variety of representations such as, knowing about different 

manipulatives, visuals and problem-solving strategies” (p. 30). Furthermore, note Hattie and 

colleagues, not only do students need “a repertoire of tools but also the knowledge of which 

tools are best suited for the task” (p.30).  

 Boys thrive on competition (Fuller, 2014; Gurian & Stevens, 2010; James, 2015; Kruger, 2015). 

James describes three types of competition: direct - one winner, indirect - self-improvement, 

and cooperative - working toward a common goal (p. 131). Of the three, indirect and 

cooperative competitions are considered the most effective (p. 131). 

 Incorporating movement, both that of the students and the teacher, when teaching boys is 

recommended by several authors (Fuller, 2014; Gurian & Stevens, 2010; Kruger, 2015; James, 
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2015). Further, it is suggested that teachers moving around their classrooms as they teach, 

increases boys’ focus and engagement. 

Another proposal was to provide a way for students to move in a manner that was quiet and 

unobtrusive and to be mindful that not every boy is equally active. Sensitivities to those boys 

who do not feel the need to be excessively active required equal consideration. (James, 2015). 

Gurian and Stevens (2010) suggest the inclusion of "brain breaks—quick, one-minute brain-

awakening activities” (p. 1) whilst in class. After working for a set period of time, the boys in 

my class would give a “high-five” to 10 different people or play thumb wars with a partner or 

go for a quick jog outside.  I also introduced a procedure called “60 seconds to say what stuck.” 

This gave the boys an opportunity to chat in small groups, consolidating their understanding 

of concepts. 

Research Context 

Prince Alfred College (PAC) was established by the Methodist Church in 1869 and is affiliated 

with the Uniting Church in Australia and the International Baccalaureate Organisation. It 

caters for Early Learning (Pre-school) to Year 12, including boarding and international 

students from Year Seven onwards. Most of the 1100 boys who attend PAC are from middle to 

high socio-economic backgrounds. 

 PAC prides itself on its strong academic, Christian, sporting, performing arts, music, and 

outdoor education. The school motto is: Fac fortia et patere – Do brave deeds and endure and 

the Preparatory School, especially, is guided by the values: Work Hard – Be Kind. 

 My research context was in the Preparatory school (Reception to Year 6), where I was 

teaching 19, Year 5 boys aged 10 and 11 years-old. It was advantageous to work with this group 

of boys as I had already been teaching them for 2 terms, had established a rapport with them, 

and had daily contact with them. PAC also has a Mathematics expert-in-residence, Mr 

Anthony Harradine, who provided guidance and on-going support and learning for both the 

boys and for me.  Anthony taught a series of six lessons, which focused on problem-solving 

and number, and which complemented the lessons I was doing with the boys. He was also a 

key participant in the development of my research project, from corroborating an initial plan, 

designing, adapting and implementing lessons, establishing the intentional teaching 

strategies, and was also a sounding board for my self-reflections.  

 A letter which outlined the purpose and context of my action research was sent to parents. A 

form signed by parents and students provided permission for the boys to participate in the 
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action research and for their photos and work samples to be used in any reports or 

presentations. Anonymity was maintained by ensuring no student was identified in photos, 

videos or work samples. 

The Action 

Having taught this Year 5 class for two terms prior to the project, I had already observed 

inflexible and discontented behaviours in Mathematics lessons.  The data I collected in the 

pre-intervention questionnaire confirmed this. 

 The initial plan for the project was to have the boys solve a series of maths problems using 

any combination of six different problem-solving strategies. To help the boys remember and 

visualise each strategy, I allocated a handy-man tool, such as a screwdriver, to represent each 

one (See Appendix A). 

 The first problem-solving task was one that I considered to be “low entry,” meaning all boys 

could access and complete the task. Consequently, I was surprised when it was met with a 

chorus of objections about its difficulty. The following week, I attempted to provide another 

simpler task, but was met with the same protests. My journal entries after these lessons 

recorded feeling exasperated and physically exhausted from the effort of attempting to work 

one-on-one with so many distressed boys who were unwilling to attempt or complete the task 

unaided. 

I shared with Anthony Harradine that these lessons were a disastrous failure but was 

reassured that this was a common and necessary part of the learning journey (both theirs and 

mine).  My confronting data and conversations with Anthony compelled me to reassess my 

initial proposal of jumping straight into problem-solving. I adapted my teaching plan so that it 

more effectively and sensitively catered for the learning needs and concerns of my boys and 

reminded them to focus on the things they can control: effort, strategy, and attitude. 

I believed that the boys needed to revisit the truths of a growth mindset that we had begun 

the year with and to value adaptability before embarking on this new teaching and learning 

path. We spent two weeks participating in activities, reading, watching videos, sharing stories, 

and creatively representing both adaptability and a growth mindset (See Appendix B). The 

parents of the boys were invited to share some of these experiences and they too discussed 

and recorded their responses to activities and videos on mathematical mindsets.  
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It was only after these experiences that I commenced the strategic and explicit mathematical 

instruction, with a specific focus to develop their number sense. The plan included goal-

setting, explicit teaching, practice, and self-regulation (metacognition).  

Employing open-ended and engaging tasks augmented confidence and competence. One such 

“co-operative competitive” task involved devising equations using the digit “4,” four times to 

make each of the numerals 1-20 (See Appendix C). This facilitated multiple entry points from: 

4 + 4 - 4 + 4 = 8 to one boy using “those numbers with an exclamation mark” … factorials. He 

then taught the class about factorials. Another student discovered he could use squared 

numbers or the square root of 4. The boys continued to share ideas and teach each other. The 

learning gains and engagement were obvious through their focused and enthusiastic 

participation. Their conversations were all maths-based, proving and disproving their own and 

each other’s equations. The next day, the boys asked to work with factorials and square 

numbers again. The Four-4’s task was sent home to be done with families. Responses from the 

boys’ families were positive regarding both this particular task and the project in general (See 

Appendix D). 

In each lesson, the boys set goals for themselves based on the learning intentions for that day. 

The series of ensuing lessons included: explicit teaching of strategies, practice, a cyclical 

revisiting of strategies, and opportunities to develop self-regulation. The latter was done by 

checking in and reflecting on their participation and completion of the tasks. The boys also 

recorded their feelings, both during and after the tasks on a given reflection page, thus 

monitoring their emotional and cognitive adaptation. 

Data Collection 

Stringer (2014) advocates collecting the perspectives and “realities” of participants to ascertain 

their “experiences, views and beliefs” (p. 217). Once these “realities” were revealed, all 

stakeholders (the boys, parents, colleagues and I) could collaboratively use our time and 

energy “toward a viable solution” (p. 218). 

I collected the boys’ perspectives and experiences via questionnaires, which were given at the 

commencement and conclusion of the project, to ensure validity of the project. These were 

compared to see whether the project had been effective in meeting its objective. The 

questionnaires recorded the boys’ attitudes and mindset toward Mathematics and their 

strategy use. 

In writing the questionnaires I was conscious to avoid leading questions so that my own 

perspective didn’t “taint the research process” (Stringer, 2014, p.220).  To gain a broader view, I 
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used a variety of questions: General grand tour questions, where the boys described their 

experiences and feelings toward Maths; typical questions, where problem-solving strategies 

were identified, and specific questions that focused on difficulties previously experienced in 

Mathematics lessons (Stringer, 2014, p. 228). 

 Observation, conferencing, and field-note writing continued throughout the project. This 

continuous “look, think and act” process as recommended by Stringer (2014) meant I could 

adapt my thinking and actions to be continuously advancing toward the objective of the 

project. 

 Photographs and video were used as “a means of presenting images relevant to the issue 

under investigation ... [and to] provide a useful ongoing record” (p. 238). They also effectively 

documented the tasks and the boys’ engagement with them. 

 Work samples were a powerful means of data collection and outlined the boys’ strategies and 

processes, recording methods, accuracy and errors in calculation, and the amount of work 

completed in lessons. This informed and prompted further action on my part. Self-regulation 

checklists, modeled on Schraw’s Regulatory Checklist (1998, p. 121), also provided a window 

into the boys’ emotions and metacognitive reflections on what worked well, what didn’t, and 

what they’d change next time. 

 An on-line survey concluded the project, utilising a variety of questions as recommended by 

Stringer (2014): Open response, fixed response, dual response and rating response. This 

provided a representation of the boys’ cognitive, behavioural and emotional adaptations and 

responses to the mathematics experiences of the previous 12 weeks. 

 My personal journal, which recorded my experiences throughout the project, was invaluable 

in analysing my own actions and perceptions and was the instigator of adaptive behaviours in 

my own teaching.  

Data Analysis 

The data collected indicated that there were three main mindsets represented in the class: 

“Maths is boring and hard,” “I know (maths) is not my best subject but I don’t really know how 

to make it my best,” and “I like maths. I know I’m good at it.” (Quotes taken from 

questionnaires). In summary, I can’t, I’m not sure, and I can. 

Consequently, the majority of the boys’ responses to problem-solving became more strategic 

and mathematically articulate. The mental maths and problem-solving of all boys 

demonstrated an increase in mathematical understanding and increase in confidence to 
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answer the questions successfully. Metacognitive reflections showed that almost all of the 

boys could identify helpful or hindering behaviours in lessons and also revealed an escalation 

in positive emotions and feelings of success. This was evidenced by their increased 

engagement and motivation to solve maths problems, enhanced strategy use, reduction of 

complaints and helpless behaviours, and improved self-regulation. 

 Work samples and observations suggested a lack of confidence and competence with number 

and basic mental maths strategies. This prompted a systematic and intentional approach to 

teaching mental maths and problem-solving strategies. The benefits of this approach were 

manifested in improved mental maths scores, increased confidence to attempt tasks, and a 

diversity in strategy use when problem-solving (this was the case for all but one boy).  

 Additionally, written assessments, as well as exit questionnaires and surveys, ascertained the 

boys’ academic growth and revealed adaptations in behaviour, cognition and emotion in 

Mathematics. They also drew attention to areas requiring further development. 

Discussion of Results 

To attain the desired results (adaptation behaviours, cognition and emotion in Mathematics), 

the boys needed to able to “see” their own learning and experience success.  I believed this 

would also increase their motivation.  As their teacher, adaptability would be evident in my 

commitment to changing the course of action as necessary to meet the needs of the boys and 

continue to work toward achieving my objectives. 

The process of analysing my data involved categorising the information and, by using a coding 

system, three main themes emerged. 

-       Mindset and Valuing Adaptability (Mindsets) 

-       Competence and Confidence (Mastery/Motivation) 

-       Self-Regulation and Reflection (Metacognition) 

Mindset and Valuing Adaptability 

Out of 17 pre-research questionnaire responses regarding feelings toward Mathematics, seven 

boys indicated feeling “happy and excited,” six boys used adjectives such as, “bored, annoyed, 

stressed and bad,” and three boys had mixed emotions. For example, “I’m not super happy 

about it (maths) but I don’t get annoyed about (it) or frustrated because I think I’m fairly good 

with it,” and another boy stated that he found maths “A bit hard but still fun.” 
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 Analysis of these pre-research questionnaires revealed that adaptation of mindsets was 

necessary on 3 levels: From negative to positive; unsure to confident, and confident to 

appreciating challenges. 

 Lessons on mindsets and adaptability resulted in the boys being more conscious of growing 

their capabilities through hard work and being willing to fail. One of the biggest indications of 

adapted mindset was the absence of whining when a new task was introduced, as well as 

seeing the boys attempting tasks independently without expecting help from the outset and 

for every subsequent step, nor giving up in the first few minutes. The “I don’t get it” comments 

were significantly reduced, and the boys were able to identify how adapting strategies 

according to the task was beneficial.  Furthermore, those previously silent, yet capable, 

students spoke up to share their knowledge in almost every lesson, recording that it made 

them “feel good” to do so. Boy P demonstrated adaptation of cognition when he described 

maths as “hard” at the beginning of the semester and an “exciting challenge” at the end.  

 In the post-questionnaire, all but two boys recorded an increase in their rating of how much 

they personally value maths and reported more positive feelings, further demonstrating a 

change in mindset. Boy B wrote, “I now enjoy it more than before,” and Boy L wrote, “I feel 

excited about maths. Before I came to PAC I hated maths.” Another boy who initially said 

maths made him feel “annoyed and stressed,” recorded that he agreed it was good to struggle 

in maths “because you learn new things and feel different about maths.” 

Another example of an adaptation in mindset was shown by one of the two very capable boys. 

He acknowledged that he was good at maths and found it fun but did not like it to be too 

challenging. He recorded that he did not like to have to struggle in maths because he would 

find it “depressing” and it would make him “panicky.” He also stated that the only time he did 

not like maths was “when I get stuck on something for a few hours.”  However, by the end of 

the semester he was asking for more complex and challenging tasks to complete and happily 

participated in tasks that took days to complete. 

By working through a maths challenge over several weeks, the boys learned that solving a 

maths problem need not be rushed and that thinking deeply will foster new maths discoveries. 

As one boy wrote, “It’s fun to learn all the interesting strategies and patterns and their 

connections. I agree (that it’s good to struggle in maths) because you can learn a lot when you 

finally understand.”  
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Competence and Confidence 

Nothing is more motivating than a sense of competence. (John Hattie) 

Confidence to complete any task is often connected to perceived self-efficacy and successful 

experiences. At the beginning of the project, approximately two thirds of the boys did not 

demonstrate confidence in their maths ability, almost a third showed aptitude but lacked 

confidence in themselves, and two highly able students needed the confidence to attempt new 

lengthy challenges where mistakes were inevitable and encouraged.  

I found that explicit teaching of the number concepts and problem-solving strategies, together 

with plentiful practice, enabled most of the less capable boys to experience success. This 

bolstered their confidence and subsequently changed their perceptions of themselves as 

mathematicians (adaptation of cognition and emotion). One boy showed this in one of his 

post-task reflection: “I realised I am smarter than I expected.”  

 In the pre-project questionnaire, almost all boys expressed a need to learn new strategies. Boy 

A, however, was not interested in learning new strategies, openly confessed to hating maths 

and refusing to use any other strategy except “guess and check,” even when this proved to be 

inefficient.  

By mid-project, 17 of the 19 boys had increased their repertoire of strategies, both in mental 

maths and in problem-solving, evidenced by using one strategy to solve a problem and 

another to confirm the answer.  Boy L wrote that his change in feelings toward maths was due 

to “learning new and different strategies that I could use for the suited question.”  Boy B said, 

“I still didn’t enjoy maths in semester 2 but I did find that I had more strategies that I could 

use to help me with my maths and that made it easier.” 

By the end of the project, confidence in number-sense and problem-solving strategies was 

substantiated for most boys through successfully producing independently completed work 

with reduced whining and increased enthusiasm. One boy reflected, “[I]felt like I would not be 

able to do this, and it would be too hard,” but at the end of the task he noted, “[I] felt good 

because I got it after and felt good.” 

Anthony Harradine observed that there were boys who were competent, but who seemed to 

be in a self-imposed state of “stay quiet.” Providing opportunities to develop and share their 

knowledge was strategic in helping these boys cultivate the confidence to express their 

mathematical ideas, conjectures, and wonderings. Video footage and photos captured several 
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occasions when this occurred. One boy reflected that coming up with his own strategy and 

sharing it with the class “made me feel very positive about it.”  

 Self-Regulation and Reflection (Metacognition)  

A “self-regulation” checklist accompanied each mathematical task. The boys set goals and 

identified their strategy choice for the task. Mid-way through the task, the boys would “check 

in” to see whether any changes needed to be made to their current behaviours and strategies. 

When asked about the benefits of “checking in,” nine out of eleven respondents said that it 

“helped me to see whether I was staying on task and helped me to know whether I needed to 

make any changes to what I am doing during the lesson.” 

A written reflection concluded the tasks. These were initially brief, but became more 

articulate, detailed, and honest as the project proceeded. In reflecting on the behaviours which 

helped or hindered their learning, the boys became more discerning and mindful, making 

comments such as, “I should have been more focused,” or “Guess and check was not effective.” 

Comments similar to, “At first I was confused but then excited to learn a tricky task” became 

more common. One boy’s reflection articulated that, “Next time I would work in a neat table, 

unlike today. I screwed up a lot and now I don’t want to redo the question ‘cause I spent so 

long failing on it, and I learned to work systematically for bigger questions.”  

 All but one boy in the class wrote increasingly positive post-lesson reflections.  Boy A 

however, maintained his opinion of maths as boring from the beginning of the year to the end 

and consistently included scant detail in his checklist reflections. 

Conclusions and Implications for Future Practice 

I had hoped to see all of the boys exhibiting adaptability, mastery, and altered perceptions in 

Mathematics by the end of the project. For most of the boys, this was indeed beginning to be 

the case (See Appendix E). However, since “students do not become motivated and reflective 

learners overnight” (Hattie et al., 2017, pp. 67-68), bringing about solutions to the 

mathematical challenges will require ongoing commitment and adaptability from subsequent 

teachers to produce long-term, positive change. 

Significant lessons for the future that arose from the project included:  Listen to the boys, be 

patient with individual progress or lack thereof, take advantage of opportunities for team 

teaching, continue to research best practice, and don’t be disheartened when changes or 

results don’t occur at the pace you hoped for, or if a student refuses to change. Also, just 

because the cantankerous voices are loudest, does not mean they represent the majority, nor 
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does it mean the teacher is a failure. It is important to remember that at some point the boys 

must take up their own baton of learning and choose to run with it. 

The implications for my future teaching included knowing that the rewards of stepping away 

from and adapting the best-laid plans far outweighs the inconvenience of making such 

changes. However, deliberate, supportive structures must be utilised to ensure growth and 

adaptability in our students. Goal-setting, explicit instruction, deliberate practice, and 

metacognition are those supporting structures. These effective teaching strategies are now a 

fundamental component of my teaching practice and I hope I can encourage my colleagues to 

do likewise. Something I would pay more attention to next time would be to help the boys set 

SMART goals (Minute Movement, n.d.)  as these are more specific than what they were setting 

in this project. Also, I cannot overstate the benefits of having a colleague and mentor with 

whom to share this arduous and yet extraordinarily rewarding experience. My gratitude for 

Anthony Harradine’s patience, mathematical knowledge, and support is immeasurable. 

(Appendix F shows a summary of our journey). 

Reflection 

The most appropriate metaphor for my action research experience is a rollercoaster; 

beginning with nervous anticipation, excitement and eager energy, shared by fellow “action” 

seekers, new global colleagues, embarking in solidarity, on this mutual, novel experience. The 

gradual ascent, a slow, measured process of questioning, searching, hypothesising, examining 

... anticipating the impending rush and change-induced thrill. The ride begins.  The energy is 

palpable.  

Regrettably, the “high” is short lived and the rapid descent surges me toward an even more 

challenging section of the ride. The dips make me question my ability, my chosen course, my 

capacity to cope and adapt to the seemingly ever pervasive challenges. The gravitational pull 

of self-doubt and uncertainty is formidable. 

 Nevertheless, just like the boys in whom I want to inspire change, I too am learning to adapt.  

As I change course, I see that this new track is even more exhilarating than the last and I 

bound along, buoyed by the prospect of tangible, authentic and enduring progress.  

As the ride comes to an end, I realise that most of the learning has been mine. I’ve learned that 

it’s OK to feel unsure about the unknown, it’s OK to loop back over the same track, it’s OK to 

just go with the flow, that highs and lows are part of the journey, that the experience is 

enriched when it is shared, that sometimes, just continuing to move forward is all it takes to 

inspire others, and that this is reward in itself, and that at some point the ride will come to an 
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end, and that’s OK too. I’ve learned to trust my instincts, trust my colleagues, trust the 

research, and trust the process. I’ve learned that the choice to respond or react to each part of 

the experience is mine alone. It is a memorable journey from which one does not return the 

same, but rather a more cognisant and discerning person for having been a part of it.  

I am in awe of where I’ve been and what has been accomplished. My practice is changed. My 

boys are changed. I am changed. Like a new mother who has promptly forgotten the pain of 

child birth, I’m overcome with wonder at the results of my labour. And I can’t help but say, 

“What a journey! Yes, it was absolutely, unquestionably, worth it! 
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Appendix B 

Some responses from lesson on adaptability and growth mindset 
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Appendix C 

Four-4’s Activity 
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Appendix D 

Email from a parent re: Four 4’s task 

We did this activity straight after dinner last night and we all enjoyed it immensely. 

The whole house did it including our outgoing au-pair from Scotland and our new au-pair 

from Canada. The Canadian au-pair even rang her dad back in Canada to share activity with 

him as she thought he might enjoy it too! 

What a brilliant idea! 

Though we couldn't have done it with(out) Matthew explaining what 4! was before we 

began. (Is that true? Is it possible without this?) Everyone in the house over 18 had 

completely forgotten about this concept (actually we couldn't remember ever learning it but 

presumed at some point in our school lives we must have learnt it???) 

 

Responses to the project from two parents 

The Stanford youtube videos were really interesting and definitely open your mind, in fact change 

your mindset about how we (parents) learnt maths at school when we were children and how we 

now need to change our mindset about how our children perceive learning maths. More 

importantly we must ensure we do not pass onto our children our past closed mindsets about 

learning maths. That Maths can indeed be creative and that there are many ways to solve the 

same problem! If Maths was introduced to me like this when I was a child I think I definitely would 

have understood Maths better and enjoyed it! rather than believing I just was not good at maths. I 

used to think that side of my brain just did not work like my creative side. I preferred art class 

over maths! 

I also mentioned to you that we loved working together as a family, solving that number equation 

exercise and that we told so many other parents to watch the videos as it was a real eye opener, 
and that Maths really can be creative and fun. 

______________________________ 

Thanks very much for your great effort in ensuring A’s academic progress during the year. He 

appreciated a lot, especially the introduction of the 'growth mind set', the influence in him will go 

for a long way. 
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Appendix E 

 

Appendix F 

Email from Anthony Harradine to the school leadership at the conclusion of our time working 

together. 

Hi folks, 

Here is a summary of the main thing we did with Deb's class in the time we had available. 

It has been an interesting journey. 

I say a big thank you to Deb for being so open in discussing her ideas and not spitting at me when I 

did not agree :) and to the nippers who really have knuckled down (a process that was interesting in 

itself), and I think even enjoyed the journey - especially as they started to appreciate the feeling of 

success. 

Focus - building resilience through problem solving (mathematics) - the focus of Deb's action 

research 

1. Discussion phase. 

A lot of discussion took place before anything much was done with the students. 
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2. "Failure" phase. 

The first couple of problems the students were exposed to did not go so well. More discussion 

followed. There are various important things to share about this - but not in this email. Deb might 

like to elaborate. 

3. What happened then? 

For all of my career, the holy grail has been to figure out how to engage the currently "ordinary" 

students with problems - having them work on solving problems without fear, without doubt, …. 

There has been nothing significant discovered, of which I am aware, that has helped the 'ordinary' 

student improve in this area. Outside of providing weak problems that are not actually problems 

(IMHO). 

Just because of the way timing had to work (and in part because of the "failures") - we embarked on 

one problem with the boys (can stacking) and took it on for a series of 1 hour periods spaced out 

over a period of 4 or 5 weeks. 

Each week, we would start with a short check to see what they recalled from the week before, 

before moving on to the next step of the problem. Their ability to look at an abstract representation 

and tell us what it was representing in reality was very pleasing. 

Obviously, the problem must be of a certain type to be managed in this way - there were clear 

'steps' to be climbed - so we took one a week, or so. 

This seemed to have allowed the boys the time they needed to get to know the problem and grow in 

their confidence of engaging with the problem. 

It accentuated the notion that it is not a race - problem solving takes time. It also allowed them to 

see they needed to apply different ideas as the weeks unfolded. 

It seems to have worked very well - well, much better than trying to squish the process into a lesson 

or two, over two days - such a model is flawed (at least for 'ordinary' students). 

During the other lesson time, Deb was busy working on other things - she can elaborate on what she 

has been doing to support the process. 

For me at least, I think this approach to problem solving for the 'ordinary' students is something 

seriously worth looking more carefully at in 2018. I think it can lead to less ordinary students. If we 

pursue this further - then the 'other lesson time' is ideal to be devoted to, among other things, the 

mastering of the 'simple' stuff, curriculum content that is process based and needs to be practised to 

be mastered, so that future problems can be attacked more easily. AH. 
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