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Krzensk, Alexander, Influencing academic resilience and self-regulation in
students. An intervention in Mathematics
University of Oulu Graduate School; University of Oulu, Faculty of Education
Acta Univ. Oul. E 193, 2020
University of Oulu, P.O. Box 8000, FI-90014 University of Oulu, Finland

Abstract

An individual’s level of resilience and ability to self-regulate their learning has long been
correlated with success, however the development of these skills is considered innate. In the
modern high school setting, the development of these skills is impinged upon by the drive for
students to complete more content. Conversely, treating student self-regulation and academic
resilience as a trainable skillset has been shown to positively influence student learning. Education
is currently in the midst of a digital transformation; however, uptake and usage throughout the
industry remains poor. The primary issues stem from students’ digital ability and capacity to self-
regulate. Ultimately, successful learning in the 21st century is limited only by the capacity to use
the resources available.

This study aims to determine if the development of academic resilience and self-regulated
learning skills in the classroom statistically influence students’ exam results in a positive manner.
The study also aims to determine if said development in weaker students yields higher levels of
influence. Finally, this study seeks to identify effective techniques and strategies, digital or
otherwise.

To achieve this, student resilience and self-regulation skills were developed by dedicating
regular curriculum time in a Mathematics class for entire cohorts (~200) in a single-sex
independent Australian school. Over a school year, students practiced utilizing the self-regulated
learning cycle while addressing individual misconceptions supported by digital feedback. Results
from student Mathematics exams, four per year, were statistically compared to the control cohort
results.

The results indicated that the intervention had a significant positive influence on the criteria of
knowledge, but no impact on the problem-solving criteria. The positive influence increased over
the multiple iterations as the specific strategies were refined. The results also indicated that weaker
students saw greater levels of improvement. In conclusion, the study found that the integration of
academic resilience and self-regulated learning into the Mathematics curriculum had a positive
influence on student results as they were better able to take ownership of their learning. This study
recommends that explicit SRL opportunities be embedded into the curriculum in order to help
students leverage SRL effectively.

Keywords: academic resilience, digital education, digital pedagogy, feedback, self-
regulated learning, self-reporting





Krzensk, Alexander, Opiskelijoiden akateemiseen resilienssiin ja itsesäätelyyn
vaikuttaminen. Interventio matematiikkaan
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Tiivistelmä

Yksilön resilienssin ja oppimisen itsesäätelykyvyn on pitkään ajateltu korreloivan menestyksen
kanssa, mutta niitä on pidetty synnynnäisinä taitoina. Nyky-yläkoulussa ja -lukiossa näiden tai-
tojen kehittymistä haittaa pyrkimys suurempien sisältömäärien suorittamiseen. Sitä vastoin on
osoitettu, että suhtautuminen oppilaiden itsesäätelyyn ja akateemiseen resilienssiin opetettavina
taitoina vaikuttaa positiivisesti heidän oppimiseensa. Tällä hetkellä opetusala on keskellä digi-
taalista muutosta; sen omaksuminen ja hyödyntäminen alalla on kuitenkin heikkoa. Pääasialliset
ongelmat johtuvat oppilaiden digitaalisista ja itsesäätelykyvyistä. Loppujen lopuksi 21. vuosisa-
dan menestyksekästä oppimista rajoittaa vain kyky käyttää saatavilla olevia resursseja.

Tämän tutkimuksen tavoitteena on määrittää, onko akateemisen resilienssin ja oppimisen
itsesäätelyn kehittämisellä luokkahuoneessa positiivista tilastollista vaikutusta oppilaiden koetu-
loksiin.

Tutkimuksessa kehitettiin oppilaiden resilienssiä ja itsesäätelytaitoja niille omistetussa mate-
matiikan opetussuunnitelman osiossa, joka oli suunnattu koko ikäluokalle (noin 200) australia-
laisessa yhden sukupuolen yksityiskoulussa. Lukuvuoden aikana oppilaat harjoittelivat itsesääte-
lyn oppimissyklin hyödyntämistä ja samalla korjasivat yksilöllisiä väärinkäsityksiä digitaalisen
palautteen avulla. Oppilaiden saamia tuloksia neljä kertaa vuodessa pidetyistä matematiikan
kokeista verrattiin tilastollisesti kontrollikohortin tuloksiin.

Tulokset osoittivat, että interventiolla oli merkittävä positiivinen vaikutus, kun kriteerinä oli
tieto, mutta ei vaikutusta ongelmanratkaisukriteereihin. Positiivinen vaikutus lisääntyi useiden
kertausten aikana, kun erityisiä strategioita hiottiin. Tuloksista käy myös ilmi, että heikommin
menestyvät oppilaat paransivat tuloksiaan enemmän. Yhteenvetona voidaan todeta tutkimuksen
osoittavan, että akateemisen resilienssin ja oppimisen itsesäätelyn integroinnilla matematiikan
opetussuunnitelmaan oli positiivinen vaikutus oppilaiden tuloksiin, koska he pystyivät parem-
min ottamaan vastuuta omasta oppimisestaan. Tutkimus suosittelee selkeiden oppimisen itsesää-
telymahdollisuuksien sisällyttämistä opetussuunnitelmaan, jotta oppilaita voidaan auttaa tehok-
kaasti hyödyntämään oppimisen itsesäätelykykyä.

Asiasanat: akateeminen resilienssi, digitaalinen opetus, digitaalinen pedagogiikka,
itseraportointi, oppimisen itsesäätely, palaute
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1 Introduction 

Education today is heavily underpinned by delivering content and feedback by 

digital means (Digital Education Advisory Group, 2013; Gaffney, 2010). The 

explosion of digital technology over the past 10 years has resulted in almost the 

entirety of human knowledge becoming accessible for anyone with an internet 

connection, substantially reducing the previously essential requirement for 

education of being on campus (Digital Education Advisory Group, 2013). Largely 

driven by the tertiary education community, the changes to modern education are 

framed by the global classroom and 24-hour learning. Essentially, students can 

learn anything, at any time, and get accurate feedback almost instantaneously 

utilizing digital resources if they have the learning skills to do so (Sappey & Relf, 

2010). 

With respect to the global classroom and 24-hour learning, technology allows 

students to both connect with each other and explore content like never before. The 

fact that it is possible to live stream meeting on the other side of the globe is a 

reality that now exists, and it is the reality that is demanded by modern society 

(Adeel, Chin & Nuhfer-Halten, 2013). Additionally, when one has instantaneous 

access to the world’s knowledge, previously limiting factors on learning, such as 

geographical and time constraints, no longer exist. Further, in a world that is 

constantly connected, the ability to garner quality feedback through increasingly 

sophisticated feedback loops is also now ubiquitous to those who have the skills to 

effectively seek it. Thus, learning has become a 24-hour activity subject only to the 

individual. 

Critical knowledge is no longer the domain of the expert—rather, it is likely to 

deal with academic failures, misunderstandings, and criticisms, seeing them have 

its own domain somewhere on the internet. In contemporary education, the 

opportunity to garner quality feedback is no longer restricted to seeking the time of 

an expert. Online resources have the capacity to not only mark and grade work but 

also provide quality feedback on said work across a myriad of domains (Greenhow, 

Robella & Hughes, 2009). Moreover, expert human feedback is now attainable by 

simply posting to the right forum where the global community is more than willing 

to review and critique it. With effective googling skills, anything can be learned 

(Sappey & Relf, 2010). 

Given the relatively low cost of digitization, integration of technology into the 

classroom has been both swift and unrelenting, and with the volume of knowledge 

available online, it is logical to deduce that academic outcomes will improve as a 
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result (Beckman, Bennett & Lockyer, 2014). The digitization of education, however, 

has not resulted in the collective improvement of academic outcomes anticipated 

by educational governance. The Organisation for Economic Co-operation and 

Development (OECD) 2015 report Students, Computer and Learning found that 

there have been no significant gains in educational outcomes in countries that have 

heavily invested in technology (Organisation for Economic Co-operation and 

Development, 2015). 

While technological changes have the capacity to have an unprecedented 

positive impact on the educational landscape, the speed at which technology 

delivers information has resulted in a contemporary society where knowledge and 

understanding are almost considered a trivial commodity, particularly amongst 

school-aged students (Beckman et al., 2014; Gaffney, 2010). Adolescents in 

contemporary post-industrial economies such as Australia are quick to take up 

technology and engage with new applications, but they are not effective at 

persisting with any given app if it is not easy to use or immediately intuitive. Given 

that these adolescents have always had instantaneous access to knowledge, it is not 

hard to see why the pursuit of an easy solution to their problem, such as simply 

googling the answer, is the default strategy (Beckman et al., 2014). 

Before the digital age, a wrong answer meant reworking the question, re-

reading examples and possibly seeking the help of a teacher or peer. A trip to the 

library was associated with time and effort to find something of value. A research 

assignment meant digging through repositories of information (digital or otherwise) 

until key information was found. Seeking feedback required discussing issues with 

an expert who had the appropriate knowledge or skill set. In summary, successful 

learning was the final component of a process, a process that meant successful 

comprehension was earned, through a multitude of failures. In addition, this process 

was pertinent to the inherent development of critical learning skills, namely skills 

associated with self-regulated learning (SRL) and resilience. 

SRL refers to the ability of students to manage themselves effectively as they 

progress towards a learning outcome or goal (Zimmerman & Schunk, 2011). 

Effective SRL entails students working through stages of monitoring progress, 

utilizing feedback loops, and reflecting regularly. In essence, students who are 

effective at SRL are acutely aware of their learning and review their processes 

continually to best achieve their goal (Zimmerman, 2002). SRL skills are also 

critical for student success outside the classroom (Zimmerman, 2008). 

Academic resilience embodies a student’s ability to engage with the SRL 

process and objectively as opportunities to refine their learning. As learning often 
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entails adversity and failure, when interpreted as a part of the journey to success, 

dealing with failure underpins a student’s ability to learn effectively (Dweck, 2006; 

Sagor, 1996; Yeager & Dweck, 2012). 

In summary, while the majority of students have instantaneous and absolute 

access to every possible resource that they might require to succeed in an 

educational environment, they do not innately possess the psychological skill sets 

of a successful student—specifically, the skills associated with SRL and academic 

resilience. This majority is also expected to develop these skills as a natural part of 

their maturation. In a classroom environment, many students do not perceive 

struggling or failing as part of the learning process. Moreover, as they grapple to 

effectively deal with these adversities, there is a risk that they will judge themselves 

negatively and concede defeat rather than persist with the learning (Sagor, 1996). 

While technology undoubtedly has a positive impact on educational outcomes 

when utilized effectively, the negative impact on student SRL and resilience must 

be addressed, as the development of these skills is no longer a by-product of the 

normal education journey. It is no longer the case that resilience develops innately 

as students struggle with their learning, with the solution to a problem being the 

reward for their time and effort. Further, as students can bypass the struggle and 

immediately arrive at the solutions, the need for them to regulate their learning is 

also diminished. As such, the time saved by the effective use of technology, 

whereby the technology speeds up the learning process by providing individualized, 

immediate and meaningful feedback, needs to be utilized for the development of 

SRL and resilience in the classroom context. If anything, as technology becomes 

increasingly embedded into all aspects of life, the need to explicitly develop SRL 

and resilience will also increase. In addressing this shortcoming, there is a growing 

call for SRL to be taught explicitly, in all subject domains and across all levels of 

schooling. Research continues to show that SRL, in addition to being critical for 

student success, can be taught as a discrete skill set and should be treated as such 

(Schunk & Greene, 2018; Usher & Schunk, 2018). 

This dissertation focusses on quantifying the impact that the development of 

skills in SRL and resilience have in the context of cohort exam results specifically 

the criteria of knowledge and procedures (KAPS), and modelling and problem-

solving (MAPS) for Year 7 Mathematics in a single-sex (boys) independent 

secondary school in an Australian capital city. The research utilized a quantitative 

approach which will be detailed in Chapter 3. Given the complexity of this enquiry, 

five independent objectives contributed to the study. 
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The first objective was to identify issues that surround the development of skills 

associated with SRL and resilience in the Mathematics classroom. While SRL has 

been researched since the early 1980s, the actual process of SRL is yet to be 

definitively explained (Pintrich, 2004; Winne & Hadwin, 1998; Zimmerman, 1990). 

There are clear stages of the SRL process that are considered sequentially important; 

however, research has found that individuals who are effective at SRL engage 

stages both simultaneously and out of sequence (Winne & Hadwin, 1998; 

Zimmerman, 1990). In addition, student resilience in the context of learning has 

also been researched in great depth for nearly eighty years (Dweck, 2006; Grotberg, 

1995b; Sagor, 1996). Like SRL, resilience is well established as a critical student 

skill, but the process of acquiring the skills associated with resilience is not easily 

defined or taught. In the context of education, apart from being recognized as a 

critical part of the learning process, the place of SRL and resilience in the classroom 

is neither explicit taught nor consistently utilized (Angelkovski, 2016; Yeager & 

Dweck, 2012). 

The second objective was to develop and implement tangible strategies that 

support student development in SRL and resilience. While there is a myriad of 

teaching and learning strategies targeting SRL and resilience, teachers developing 

or in some cases redeveloping their own informed strategies was critical to ensure 

the effective deployment of SRL. In guiding the development of these strategies, 

primarily expert teachers within the faculty who possess a wealth of teaching 

knowledge and experience were engaged. Supporting their suggestions and input, 

SRL and resilience literature was consulted; thus the strategies deployed were 

informed by both teaching experience and educational research. 

The third objective was to develop strategies that effectively engage staff and 

result in the upskilling and integration of SRL and resilience into their teaching. 

While significant amounts of money are spent on ongoing teacher training and 

professional development (PD), most PD experiences tend to be isolated 

presentations or short-term projects (Jacobs, 2013). Accordingly, teachers stick to 

their teaching habits and default to what works based on their experience, as there 

is often no follow up or support to engage with the content more deeply (Tabassum 

& Malik, 2014). With respect to SRL and resilience, research has found that most 

teachers agree that there needs to be an explicit place for them in the classroom; 

however, they are not sure how to effectively embed it (Perry, Hutchinson & 

Thauberger, 2008). In addition, a lot of PD opportunities, particularly those of 

technological scope, tend to be delivered with a revolutionary and hyperbolic lens 

(“This will change the landscape of education!”). This rhetoric tends to undermine 
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teacher experience and imply that older teaching strategies are not as valuable. 

Experienced teachers tend to be guarded and reluctant to embrace the latest 

educational research largely due to them seeing them as fads and disconnected from 

their teaching (Redman & Snape, 2002). With this in mind, the success of the 

program is as much about voluntary and intrinsic pedagogical changes as it is about 

modifying learning behaviors; there is no value in the program if it is simply a 

specific set of teaching/learning strategies forced upon a teacher (Mevarech, 

Verschaffel & De Corte, 2018; Phillips, 2008). 

The fourth objective was to develop student ability to utilize technology to 

effectively support their SRL development. While it is clear that technology and the 

internet allow for unprecedented access to learning and feedback, the integration of 

educational technology into schools and learning in general is still considered poor 

due to the technology not being effectively integrated (Collins & Halverson, 2009; 

Organisation for Economic Co-operation and Development, 2016). A recent OECD 

report has found that countries which have invested significantly in educational 

technology have not achieved significant improvements from the use of technology 

alone (Organisation for Economic Co-operation and Development, 2015). In 

addition, the advent of the assumption that today’s schoolchildren are “digital 

natives” highlights two critical issues: first, the assumption that students will 

innately develop the skills required to utilize technology in their learning, and 

second, the assumption that teachers are competent at using technologies 

effectively in the classroom (Adeel et al., 2013; Bennett, Maton & Kervin, 2008). 

While there is some rhetoric to simply remove the technology (Bita, 2016) this does 

not solve the underlying skill shortage in both demographics (Organisation for 

Economic Co-operation and Development, 2015). Rather, students need to be 

explicitly taught the skills required to successfully leverage the technology to 

optimize their learning (Moos, 2018). 

Finally, the fifth objective was to provide quantitative feedback on the 

effectiveness of the intervention on the Year 7 Mathematics exam results of the 

participating cohorts compared to the control cohort. A quantitative analysis is 

required, as findings with respect to the impact on academic outcomes are critical 

as the ultimate focus of any educational institute is to provide the best possible 

outcomes for their students (Mora, 2011). Research indicates that the most common 

strategy to improve academic results is to increase the quantity of content rather 

than to develop the quality of learning (Day & Gu, 2014; Karabenick & Gonida, 

2018; Sun, Tsai, Finger, Chen & Yeh, 2008; Winne, 2018). 
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This dissertation aims to provide clarity around the contemporary issues 

regarding SRL and resilience, a reproduceable approach that can be used in nigh 

any educational context, a quantitative analysis of the interventions influence on 

student outcomes, and the developmental process of the program over time. 

Accordingly, Chapter 2 explores the theoretical background of SRL, and resilience 

and the challenges presented by educational technology. Chapter 3 details the 

intervention methodology and the analysis methods used. Chapter 3 also discusses 

the decisions that were made with a view to minimize subjectivity, enhance 

transparency, and ultimately maximize transferability of the intervention to other 

educational institutes or contexts. Chapter 4 provides the quantitative results of the 

entire study and specifically addresses the hypotheses posed. Finally, Chapter 5 

analyzes and discusses the results for each individual year of the intervention before 

making recommendations for the subsequent year. It is important to note here that 

while the analysis and recommendations structure repeats for the three (3) years of 

intervention, this was done deliberately so as provide a better indication of the 

process that was undertaken by the school over the long term. Thus, providing 

better scope for the time it took to implement such changes. Finally, the overall 

results of the intervention years are analyzed and discussed, giving an assessment 

of the impact of the project. 

This dissertation contributes to the body of research by assessing the impact of 

explicit SRL and resilience development across entire cohorts of students. In 

addition, the dissertation explores and highlights strategies that prompted and 

supported teachers in assimilating and integrating SRL and resilience strategies into 

their general teaching practice. 
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2 Theoretical framework 

Student engagement with the processes of learning is influenced by a range of 

school and non-school based factors that allow students to learn, relearn, 

understand, and retain the information being presented to them. Critical to the 

learning process is a student’s capacity to interpret and assimilate feedback, and the 

essential aspects of SRL and academic resilience underpin the effective 

incorporation of feedback. The process of utilizing SRL and academic resilience is 

quite complex, requiring the ongoing development of several skill sets, including 

students taking charge of their own learning and individually managing attributes 

such as motivation, focus, goals and planning (Schunk & Greene, 2018; 

Zimmerman, 1990, 2008). In addition, successful learners are able to monitor and 

evaluate their efforts as they progress, and therefore SRL makes reference to the 

cognitive processes by which individuals manage their behavior, monitor their 

progress, and refine their learning strategies to achieve their learning goals 

(Zimmerman & Schunk, 2011). 

Academic resilience also plays an important part in the learning cycle, 

particularly for students who are engaged in the SRL cycle. Monitoring of progress 

will undoubtedly mean that students will encounter negative feedback and failure, 

so the need for students to be able to engage with this feedback in a positive manner 

is critical in ensuring they do not become demotivated because they struggle with 

the current content; as such struggles are critical for learning (Duckworth & Gross, 

2014; Dweck, 2006). 

While SRL has been extensively researched and explored for nearly 40 years, 

there is no definitive model that is considered complete (Camahalan, 2006; De 

Corte, Verschaffel, Depaepe & Mason, 2011; Dignath & Büttner, 2008; Malmberg, 

2014). Furthermore, while the major models of the SRL are structured, cyclic 

processes, research indicates that students who are highly skilled at SRL 

continually monitor and refine strategies in a non-cyclic manner (Pintrich, 2004; 

Zimmerman, 2002). In addition, SRL is specific to each learning situation, as 

students are not easily able to transfer skills between domains, contexts or even 

tasks (Greene et al., 2015; Greeno, 2006). Accordingly, the development of 

transferable SRL skills and SRL-focused activities in the context of the 

Mathematics classroom is of value both for the purpose of this study and to the 

wider research field. Given that current research indicates a lack of transferability 

between SRL and different contexts (Malmberg, 2014), the exploration and 

development of SRL activities within the domain of Mathematics and the term-by-
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term contexts will be of significant value. Further, the development of strategies 

that students can transfer (partially or otherwise) between contexts, will provide a 

platform from which other SRL strategies can be derived. Moreover, the distillation 

of these strategies may provide the researcher with specific types of activities that 

can be recognized by students in other domains and stimulate student use of SRL. 

As SRL has been shown to be a trainable skill set with explicit development 

through co-regulated learning (CoRL) and the subsequent deliberate practice of 

SRL, the research focus of the SRL field is to determine the extent to which students 

develop and utilize SRL as they progress towards their learning goals (Zimmerman 

& Schunk, 2011). Research has found that, when afforded more opportunities to 

practice using SRL strategies, students are increasingly able to utilize them with 

increasing effectiveness (Hadwin, Winne, Stockley, Nesbit & Woszczyna, 2001; 

Mevarech et al., 2018). Research also indicates that the efficacy of SRL deployment 

is subject to student proficiency, as opposed to age (De Corte et al., 2011; Schunk 

& Greene, 2018). To clarify, skills in SRL are not innately developed with 

maturation, and nor are they inaccessible for younger adolescents or children 

(Alexander, Graham & Harris, 1998; Perry, Hutchinson & Yee, 2018). 

In summary, SRL is a critical skill set that can and should be developed 

explicitly over time. Furthermore, it is a skill set that should be fostered at an early 

age and not be delegated to other contexts nor assumed to be something that will 

simply develop as part of maturation (Schunk & Greene, 2018). Accordingly, these 

points form the basis on which this study is primarily focused: the explicit 

development of student SRL skills early in their secondary education. 

2.1 Self-regulated learning 

Researched extensively since the 1980s, SRL has been found to be a critical factor 

in student learning outcomes, underpinned by the concept of student ownership of 

learning. Research has found that effective self-regulators are proactive in goal-

setting (short- and long-term), planning, self-monitoring, selecting and 

implementing effective learning strategies, self-motivating, staying on 

task/managing their environment, and reflecting (Pintrich, 2004; Winne & Hadwin, 

1998; Zimmerman, 2002). It must be noted here that while originally perceived as 

an individual activity, modern SRL research has established that effective SRL 

incorporates shared knowledge construction and refinement (Hadwin, Miller & 

Järvelä, 2011). As such, regulated learning can be differentiated into three facets: 

SRL, CoRL and socially shared regulated learning (SSRL). It is important to 
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acknowledge that CoRL and SSRL are subject to an individual’s capacity to self-

regulate and that their development will support student capacity to self-regulate 

individually. 

There have been various models developed over the years (Pintrich, 2004; 

Winne & Hadwin, 1998; Zimmerman, 2002), with each approaching SRL from a 

different perspective. All are considered significant contributors to the standard 

SRL model (Malmberg, 2014). Each of the models has commonalities and a 

systematic approach to the SRL process utilizing three or four stages. Zimmerman’s 

(2017) cyclic model (see Figure 1) provides a basic visual representation of what 

effective self-regulators use to assess and reflect upon their work and processes. It 

must also be noted that multiple iterations of the SRL cycle are required for 

effective learning to take place, whether over the course of one or multiple sessions 

(Schunk & Zimmerman, 1997; Winne & Hadwin, 1998; Zimmerman, 1990). 

Furthermore, working through the stages in a linear fashion is not considered 

critical for effective SRL to occur—rather, adept students will reflect in-situ, return 

to the planning stage and adapt earlier goals based on their evaluation (Winne & 

Hadwin, 1998; Zimmerman, 2002). 

Zimmerman’s (2017) model is a three-stage cycle that incorporates a Plan it 

phase, a Practice it phase, and an Evaluate it phase. Specifically, students plan their 

goals based on prior performance and task requirements. They then engage with 

the Practice it phase by working towards their goals, but also self-observe their 

enacted process with “soft” self-evaluations, making minor adjustments or 

restarting the cycle if they find their goals are unattainable. Finally, students self-

evaluate in detail, assessing whether they have successfully achieved their goal, 

whether the strategy was an effective and efficient strategy, and essentially start 

planning for the next cycle by evaluating their progress towards their larger goals. 

Pintrich’s (2004) model also has the planning phase but breaks up the practice 

phase into Monitoring and Control. During Monitoring and Control, much greater 

attention is dedicated to assessing progress towards the designated goal, making 

adjustments to effort, and adjusting strategies. Finally, Pintrich’s fourth phase, 

Reaction and Reflection, is essentially the same as Zimmerman’s (2017) Evaluate 

it phase, whereby progress toward the goal is gauged, strategies reviewed, and key 

planning points established for the next cycle. 

Of particular note, Pintrich’s (2004) Monitoring and Control phases 

respectively provide valued additional scaffolding to the Practice phase, 

deconstructing a range of aspects involving cognition, motivation, behavior and 

context. Of critical importance, assessing the “need for help” is a key component 
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of Pintrich’s framework. This capacity, to accurately determine when help is 

required, as opposed to working harder and practicing more is a key trait for 

effective learning. 

The framework produced by Winne and Hadwin (1998) is based on four stages: 

Task definition, Goals and Planning, Enactment and Adaptions. Again, the 

framework reflects the phases seen in the other two; however, Stage one, Task 

Definition, requires students to determine what the task is, the constraints in place, 

and what resources are available. The planning that occurs in Stage two, Goals and 

Planning, is subsequently better informed to include extrinsic factors. Stage three 

is the Practice phase and Stage four is once again the Reflection phase. 

While newly refined models continue to be produced informed by additional 

research, Zimmerman’s (2017) model of Plan, Practice and Evaluate embodies the 

essentials of the SRL process (see Panadero, 2017). The additional detail afforded 

by Pintrich (2004) in the practice phase and the additional considerations of 

extrinsic factors defined by Winne and Hadwin (1998) better furnish the framework 

with effective scaffolding. Ultimately, the simplicity of Zimmerman’s model 

provides an appropriate starting point that can engage students and teachers alike 

while being molded around any specific classwork or exercise. Furthermore, as 

competence improves, greater levels of detail and understanding can be unpacked 

thus leading to the finer understanding of the nuanced differences explicitly defined 

by Pintrich’s, and Winne and Hadwin’s models. 

 Regardless of the model, the explicit recognition and teaching of each stage is 

a critical requirement for students to be able to effectively work through the cycle. 

Subsequently, as students develop their competence at using the cycle, they are 

better able to take ownership and start to engage the cycle in a non-linear manner. 

Zimmerman’s (2017) model, the model of choice for this study, consists of three 

stages: a planning stage, a practice stage, and an evaluation stage. Figure 1 shows 

the core aspects following Zimmerman’s model of SRL. 
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Fig. 1. Zimmerman’s self-regulated learning cyclic model (Zimmerman, 2017; reprinted 

with permission from Agile Mind). 

Stage 1 of Zimmerman's (2017) SRL is considered the planning/forethought stage. 

During this stage, students need to address two critical aspects, namely, task 

analysis and self-motivation. At this point, it is important to highlight the extensive 

and complex aspects that are required of students to complete this stage effectively. 

Specifically, students need to read and interpret the task effectively, and, taking into 

account prior knowledge and the time constraints of the task, set appropriate and 

achievable goals. Furthermore, student engagement at this stage is shaped by a 

range of personal characteristics such as intrinsic interest and motivation, self-

efficacy, and goal orientated gratification. Finally, students need to plan to provide 

themselves with checkpoints and opportunities to observe their own progress 

towards their previously developed goals (Pintrich, 2004; Winne & Hadwin, 1998; 

Zimmerman, 2002). Research has also found that student valuing of an 

achievement grade decreases as they progress through school (Wigfield, Tonks & 

Klauda, 2009). This is due to a combination of improved feedback interpretation 

(positive), increased peer comparisons (negative, as they pigeonhole themselves), 

and an increased focus on performance and evaluation (positive) (Wigfield et al., 

2009). Thus, the importance of establishing value in the process and critiquing tasks 

effectively should increase as students’ progress through school rather than 
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decreasing due to the perception of increased competence (Schunk & Greene, 

2018). The standard and complexity of evaluation should continually be increased 

as student competence increases. 

The time required to effectively complete and/or teach Stage one is something 

that has been historically neglected in the classroom (Connell, Campione & Brown, 

1988). Connell et al.’s work in the context of metacognition found that the 

prevalence of content and answer focused activities detracted from students 

developing their understandings of the concepts. As a result of the findings, Connell 

et al. proposed the use of a metacognition based approached that challenged 

students to develop and articulate the strategies they needed to complete the activity 

rather than just reporting the answers. These strategies proved successful. Nearly 

two decades later, Butler and Cartier’s (2004) research into the effect of effective 

task interpretation on learning outcomes also found a positive correlation between 

student task understanding and outcomes. Content pressures continue to be noted 

as significant hindrances to the development of SRL and learning skills in multiple 

recent research papers (Karabenick & Gonida, 2018; Winne, 2018). That is, some 

thirty years after Connell et al.’s work, research continues to highlight that the 

ability to develop these skills is consistently under threat from the pressure to teach 

more and more content (Winne, 2018). 

Another critical aspect of Stage one is the extent to which students’ engagement 

with learning tasks reflects their desire to earn high levels of academic achievement 

(Wigfield et al., 2009). This also shapes students’ planning and goal setting when 

undertaking academic tasks. The greater the value assigned to high levels of 

academic achievement, the greater their investment in the processes of SRL 

(Zimmerman & Schunk, 2011). As such, it is critical that a student both understands 

the “why” of a task and formulates their motivational reasoning so the investment 

in the forethought/planning phase is optimal. 

Stage Two of SRL, the enactment and monitoring stage, involves students 

using self-control as they work on the relevant task while also self-observing and 

monitoring their progress towards the goal(s). In terms of enactment, students work 

through the task following their planned process and chosen strategies, which may 

include rehearsal, reasoning, elaboration, self-instruction, summarizing, attention 

focusing and distraction removal (Pintrich, 2004; Winne & Hadwin, 1998). 

Simultaneously, students are self-observing, evaluating performance, critiquing 

their understanding, and critiquing the standard of the strategies in use. Students 

are then able to utilize these evaluations to make modifications, such as 

increasing/decreasing levels of effort, refining focal points, referring to their 
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motivational factors or recruiting additional help-seeking behavior (Karabenick & 

Gonida, 2018; Zimmerman, 2008). Critical to the successful deployment of the 

enactment and monitoring stage is the premise that students are able to set long-

term goals and delay gratification. 

Delay in gratification, the concept of prioritizing activities that have long-term 

rewards, such as study, versus immediately enjoyable activities, such as socializing 

or using digital entertainment, forms a significant component of Stage two (Pintrich, 

2004; Winne & Hadwin, 1998; Zimmerman, 2002). Notably, it links both self-

control and self-observation by providing students with continual feedback on their 

progress as they work towards their predetermined goal. Zimmerman’s (2011) 

summary of the research highlights several aspects of interest relative to SRL and 

its long-term value. First, delaying gratification has been found to be an increased 

orientation towards the future rather than decreased impulsivity (Steinberg et al., 

2009). Second, preschoolers can be taught delay in gratification via modelling of 

the distraction response. The likelihood of switching to a delayed reward increases 

when students are challenged to provide reasoning for their choice rather than just 

making a choice (Nisan & Koriat, 1984; Tobin & Graziano, 2010; Yates, Lippett & 

Yates, 1981). Third, skills associated with delayed gratification are also 

longitudinally associated with the abilities of students to cope with stress and 

exercise self-control, and also with improved external testing results (Shoda, 

Mischel & Peake, 1990). Conversely, immediate gratification has been associated 

with academic cheating in young adolescent boys (Mischel & Gilligan, 1964; 

Zimmerman & Schunk, 2011). 

When we consider delayed gratification within the context of contemporary 

western education, we can see that students are continually bombarded with 

competing demands for their attention. The modern student has constant access to 

socialization, and they are largely not required to be patient given the access to 

knowledge via a device (Azevedo & Aleven, 2013). When even the most fleeting 

of questions crosses their mind, they can often find the answer to it immediately. 

However, their capacity to effectively engage with the knowledge is not something 

that can be garnered from a mere answer (Digital Education Advisory Group, 2013; 

Lavin, Korte & Davies, 2009). For contemporary students, delaying gratification 

has become something of a minute-by-minute issue, due to the pervasive nature of 

personal connected devices. Recent studies show that students are increasingly 

distracted by the technologies available to them, that they are aware of this, and 

that they acknowledge the potential impact on their learning (Goundar, 2008; 

McCoy, 2016). Further, even as access to knowledge becomes faster and easier, 
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potentially making learning clarification easier, a review of student stress research 

indicated that student stress levels are on the rise (Robotham & Julian, 2006). The 

review does note, however, that most of the studies supporting this finding were 

analyzing narrow demographics of students over a relatively short time period. As 

such, the review concludes that while student stress is an increasingly prevalent 

issue, further research is required. 

While the Enactment/Practice phase has the most variation among the models 

analyzed, the ubiquitous emphasis on self-monitoring and self-observation is clear. 

All three models highlight the importance of students being actively engaged in 

what they are doing and reporting back to themselves continually, rather than 

simply going through the motions. This aspect, like Stage one, is something that 

has been researched extensively for decades, yet still is significantly lacking in 

education (Halm, 2015; Newmann, 1992; Taylor & Parsons, 2011; Valerio, 2012). 

In addition, there is evidence to suggest that, even with the advent of technology 

that supports students in self-reporting, the increased push towards standardized 

test results is driving general teaching practice further from student-centric practice 

(Mora, 2011; Polesel, Dulfer & Turnbull, 2012). 

Stage 3 of the SRL process is the Adaption/Reaction and Reflection phase, 

which Zimmerman and Schunk (2011) divides into the two processes of self-

judgment and self-reaction. Self-judgment is the ability to self-evaluate one’s 

performance against one’s goals, peer results and/or general standards. Effective 

self-judgment also incorporates causal attribution, whereby students analyze, 

reflect, and provide reasoning explaining why they achieved relative outcomes. For 

example, a negative attribution linked to a silly mistake, a repeated error, or a lack 

of effort, is indicative of thinking one can do better in the future. Alternately, 

students can also positively reason their outcomes, attributing the improvement to 

investment in more study time or improved help-seeking (Graham & Williams, 

2009; Mevarech et al., 2018; Zimmerman, 2002). 

Schunk (2008) points out that attributions of success or failure from previous 

iterations of the SRL cycle are critical in the formation of increasingly appropriate 

and attainable goals. At the same time, however, Zimmermann and Schunk (2011) 

highlights the potential damage that can occur when students attribute poor results 

to their fixed ability, and thus undermine their motivation for SRL. 

In the context of self-reaction, as students reflect upon their goals, they 

fundamentally decide if they are satisfied with the outcome or not. Subsequently, 

student satisfaction is linked to increases and decreases in motivation (Schunk, 

2001). Students will generally react in one of two ways: either defensively or 



27 

adaptively. A student who reacts defensively does so with the aim of protecting 

themselves from additional situations of failure, and tends to remove themselves 

from, or minimize their engagement with, related future learning opportunities 

(Zimmerman, 2002). Conversely, adaptive reactions exhibit effective SRL as 

students adjust their learning processes and discard ineffective strategies. 

Furthermore, by critiquing the skills used, students have already started the process 

of forethought/planning for their next SRL cycle. In essence, they effectively utilize 

their failures as a learning opportunity and calibrate their SRL cycle to maximize 

efficiency (Thiede & De Bruin, 2018; Zimmerman, 2002). 

In summary, effective SRL can be distilled into the following simultaneous and 

sequential processes: 

– Plan and set goals utilizing all available resources and experiences. 

– Execute the plan whilst monitoring progress and efficacy; modify to optimize 

as necessary. 

– Reflect, evaluate, and refine both the plan and execution for the next cycle; 

remove emotional responses to positive or negative feedback where possible. 

While the SRL process can be applied to practically all learning contexts, studies 

have found that skills in SRL are not necessarily transferred between learning 

instances, especially among students who struggle to discern when they should 

deploy SRL strategies to help them with new content (Hadwin et al., 2001; Schunk 

& Greene, 2018; Zimmerman, 1990). Moreover, students who are considered 

competent at using the SRL cycle have struggled to use it across different topics 

within the same subject. The difficulty of SRL skill transfer within subjects poses 

a key problem, as there is a general expectation from teachers, who, by default, 

would expect students to be able to recruit SRL skills that they have already learnt 

for other content. Furthermore, this expectation increases as students mature over 

the course of their education (Sinatra & Taasoobshirazi, 2018; Wigfield et al., 2009). 

With this in mind, the continued explicit and scaffolding deployment of SRL is 

critical to assist students’ broader SRL capacity. 

2.1.1 Social aspects of self-regulated learning 

CoRL is the prompting of learners by a teacher/mentor/parent to deploy SRL 

strategies to better grapple with and overcome the problem at hand. This can be 

done by modelling, joint construction or explicit prompting (Hadwin et al., 2011). 
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CoRL is the practice of SRL by the learner, guided by a mentor. While this is only 

an interim step towards SRL, the importance of CoRL in a student’s learning 

journey cannot be overstated. Without ongoing CoRL, teaching would simply be 

lecturing, which is well established as a poor teaching strategy (Hattie, 2009). 

Research into CoRL has found that the development of SRL skills can be 

mediated over time through CoRL experiences (Hadwin, Wozney & Pontin, 2005). 

This development of SRL skills has been differentiated into progressive stages, 

from teacher-directed regulation, teacher-indirect regulation (two stages whereby 

teachers prompt SRL deployment followed by students seeking support to 

effectively employ SRL), to student-indirect regulation and finally student-directed 

regulation (Hadwin et al., 2005). Of great importance to this study is that Hadwin 

et al. (2005) found that student SRL skills improve and develop over time with 

appropriate facilitation. Furthermore, Hadwin et al. found that, as they develop SRL 

and are prompted to regulate via CoRL, students gradually regulate themselves 

more effectively. Recent research continues to find that the ongoing and explicit 

development of SRL skills is both achievable and has an impact on student 

outcomes (Mevarech et al., 2018; Muis & Singh, 2018; Schunk & Greene, 2018). 

In the context of this study, the initial development of student SRL will be 

guided by teachers in a co-regulated manner as students are explicitly prompted by 

the teacher and trained in recognizing and using SRL skills. As already discussed, 

it is unreasonable to expect students to immediately be able to self-regulate—hence, 

as per any learning process, students need to be supported as they develop the skills 

and understanding required (Efklides, Schwartz & Brown, 2018; Hoyle & Dent, 

2018; Kramarski, 2018). 

In SSRL, groups of students share the regulation of the learning process, work 

together and co-construct knowledge. Within this process, group members actively 

monitor and evaluate their progress, prompt each other to clarify and justify their 

positions and strategies and subsequently refine their own individual knowledge as 

they analyze and discuss it from differing perspectives (Asterhan & Schwarz, 2007; 

Hadwin et al., 2011). The group also evaluate their collective performance and 

adjust as required; this evaluation is present at every appropriate juncture, in a way 

that is similar to SRL’s continual evaluation (Hadwin et al., 2011). 

In exploring the value SSRL plays in an individual’s development of SRL it is 

important to highlight the following key aspects of SSRL. First, effective SSRL is 

the process of joint problem-solving rather than cooperative work, which is better 

described as the dividing up of work between group members to be completed 

individually. Hadwin and Järvelä (2013) draw particular attention to this distinction 
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as there is occasional confusion in the literature. Further, it is relatively easy for 

students to confuse the two, particularly when cooperative work is the easier option 

(Hadwin et al., 2011). 

Second, the skill of effective collaboration is a critical one that does not simply 

manifest over time; it requires training through significant practice and 

experimentation (Ladd et al., 2013). Interestingly, research conducted by Kuhn 

(2015) found that effective collaboration is extremely important in adult day-to-day 

life and is an increasingly critical requirement for 21st century “readiness.” 

Third, the critical difference between CoRL and SSRL is that all members in 

an SSRL context are part of a team working towards a collective goal as opposed 

to there being a clear facilitator/mentor/teacher guiding the direction of the activity 

in CoRL. As noted, CoRL is a critical cog as it is the scaffolding that enables the 

refinement and development of student SRL skills before they are used in SSRL 

contexts (Järvelä & Järvenoja, 2011). 

Finally, SSRL engagement also provides the scope for social reinforcement 

from peers and teachers alike of the effective use of SRL skills. This positive 

reinforcement of their learning process and working as a collective has long been 

found to have a positive influence on student engagement and behavior 

management (Hall, Lund & Jackson, 1968). Recent studies continue to highlight 

the importance of positive relationships in the classroom and the value of being 

able to practice the associated skills in specific contexts (McGrath & Noble, 2010; 

Mevarech et al., 2018; Schunk, 2008; Schunk & Greene, 2018). Interestingly, 

students have also been found to better regulate themselves based on social 

contagion, whereby students choose environments which already contain other 

students who are regulating themselves independently, thus collectively reinforcing 

the behaviors that the students want to cultivate. An example of this is students who 

choose to study at a library where they can draw motivation from the visible 

presence of other students who are regulating themselves independently (Usher & 

Schunk, 2018). 

To summarize, CoRL and SSRL, while independent aspects of SRL research, 

are critical components of student SRL development. CoRL forms a critical 

steppingstone that facilitates student SRL progress both in terms of understanding 

and competence, and SSRL provides a suitable platform for competent students to 

refine and advance these skills. 
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2.1.2 Self-regulation and Mathematics 

While still debated extensively, the consensus among researchers is that 

Mathematics education should aim to develop students who are competent at using 

the techniques taught and also able to apply them adaptively to solve problems in 

unfamiliar scenarios (Australian Curriculum, Assessment and Reporting Authority, 

2016; De Corte et al., 2011). While somewhat convoluted, this description 

resonates with Mathematics teachers, as they frequently deal with students who 

struggle with the MAPS components of the Mathematics curriculum. The problem 

is that deriving a strategy, assessing its effectiveness, and then refining the strategy 

is beyond the scope of far too many students who are competent with the specific 

techniques required in a more familiar scenario. As such, when coupled with the 

individualization and compartmentation that Mathematics lends itself to, 

Mathematics fits the SRL cycle perfectly. In addressing the issue of mathematical 

problem-solving, students must be able to take control of their approaches to 

problem-solving, monitoring their progress and adapting strategies as they go. Thus, 

SRL is an important cognitive component for any competent student. Unfortunately, 

the majority of student learning and problem-solving in the Mathematics classroom 

tends to be teacher-regulated (De Corte et al., 2011). 

Research indicates that while SRL skills are not acquired spontaneously, they, 

as well as positive beliefs about Mathematics, are heavily influenced by classroom 

practices (Camahalan, 2006). Research has also found that teachers are not very 

effective at fostering an environment that promotes or facilitates effective SRL 

development (De Corte et al., 2011; Dignath & Büttner, 2008; Mevarech et al., 

2018). A contrasting argument points out that students are not necessarily mature 

enough to effectively engage with the process of SRL (Blair & Razza, 2007). As 

already noted, however, research has found that students as young as three are able 

to engage with and develop their skills in SRL, albeit with age-specific levels of 

sophistication (Blair & Razza, 2007; De Corte et al., 2011; Whitebread & Basilio, 

2012). In summary, research indicates that there is no cognitive or maturation 

argument against the provision of SRL opportunities in the classroom, and its 

development should be embedded in both primary and secondary educational 

settings (Mevarech et al., 2018; Pape, Bell & Yetkin, 2003; Perry et al., 2018). 

While acknowledging research that cites the effectiveness of SRL in 

Mathematics classrooms, it is also important to note a number of caveats 

surrounding this research. The majority of interventions specifically targeting 

Mathematics were small-scale and were completed over a relatively short time 
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period of 1–3 months. In addition, most these Mathematics focused studies had 

prepared activities for students to complete and assessed growth with pre-testing 

and post-testing that assessed the content just covered and/or the ability to self-

regulate. It must also be acknowledged that while there is a relatively small number 

of studies addressing SRL in Mathematics specifically, there are significant studies 

that do address SRL on a larger scale. Of note, Cheng (2011) surveyed over 6000 

students across 20 schools in Hong Kong addresses their development of SRL skills. 

Cheng’s study found that student learning motivation, goal setting, control and 

strategies had a significant influence on their learning outcomes. 

In summary, the majority of research explicitly addressing SRL in Mathematics 

classes supports the consensus of the literature (Abdullah, Ghani, Ahmad & Yahaya, 

2015; Camahalan, 2006; Darr & Fisher, 2004; De Boer, Donker-Bergstra & 

Kostons, 2012; Eliserio, 2012; Leidinger & Perels, 2012; Mevarech et al., 2018; 

Yildizli & Saban, 2016). Mevarech et al. (2018) outlined the need for both larger 

and longer studies of SRL interventions in the Mathematics classroom, both of 

which are key components of this study. 

As summarized by De Corte et al. (2011), intervention studies specific to 

Mathematics have found that the provision of modelling, guided practice, coaching, 

feedback, and opportunities for evaluation and reflection consistently produce 

positive results. Further, meta-analyzes completed by Dignath and Büttner (2008) 

established that in addition to being significant, the effect size on Mathematics 

(1.00) was also significantly higher than that on reading and writing (0.44) for 

primary school students. Interestingly, this relationship of effect sizes was found to 

be inverted for secondary students; 0.23 for Mathematics and 0.92 for reading and 

writing. Studies completed after Dignath and Büttner’s meta-analysis continue to 

find a positive link between SRL and improved scholastic attainment (Mevarech et 

al., 2018). 

De Corte et al. (2011) also highlights the fact that the effectiveness of an 

intervention is subject to the length of the intervention and the administrator’s 

engagement with the intervention. Moreover, De Corte et al. found that 

interventions completed by researchers as opposed to teachers were more effective 

(see also Dignath & Büttner, 2008). Mevarech et al. (2018) highlights the critical 

need for studies that look at SRL development in a “teacher run” classroom but also 

points out that the underlying issue is how to train teachers to deploy SRL strategies 

effectively. This is something that is not easily addressed, particularly for 

established and experienced practitioners, as it may disrupt their routines and their 

perceived most effective strategies. Furthermore, while PD targeting teacher 
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specific metacognition was found to have a positive impact on their metacognitive 

skills, these teachers have not been tracked and observed in the classroom 

(Kramarski, 2018). While longer interventions clearly have a greater impact on 

SRL development, the greater engagement of researchers versus the time they have 

spent as part of the intervention could also be a cause for the discrepancy between 

researcher led interventions and teacher led interventions. These studies conclude 

that teacher engagement in any SRL intervention and subsequent modification of 

practice is subject to a range of factors including the longevity of the intervention 

(McInerney & King, 2018; Mevarech et al., 2018). 

When exploring the specific strategies and practices that elicit the 

aforementioned effect sizes, De Corte et al. (2011) identified that strategies in 

cognition, metacognition and motivation should be developed explicitly. 

Furthermore, opportunities should be provided for the practice of these strategies, 

feedback given on strategy use, and opportunities for reflection 

stimulated/scaffolded as SRL skills are developing in students (De Corte et al., 

2011). 

While these factors are cornerstones of SRL, it is also important to note that 

explicit SRL development, regular prompting and the scaffolding of student 

reflection and self-evaluation have a direct positive impact on the actual academic 

outcomes of the students, student motivation and their beliefs pertaining to 

Mathematics, problem-solving, etc. (De Corte et al., 2011; Dignath & Büttner, 

2008). Some intervention studies have also found that the development of student 

motivation and student beliefs pertaining to Mathematics have a considerable 

influence on their ability to persevere and grapple with problems they find difficult. 

Moreover, students exposed to the intervention were found to have improved 

perceptions towards Mathematics and achieved better results in problem-solving 

(Mason & Scrivani, 2004; Panjares, 2006; Schunk & Greene, 2018; Tarmizi, 

Tarmizi & Mohd, 2010). 

While well established as a critical component of effective learning, student 

skills in SRL are not found ubiquitously across the majority of schools, and nor are 

they explicitly embedded as part of the education curriculum (Vrieling, Stijnen & 

Bastiaens, 2017). Given the significant impact that effective SRL has on academic 

attainment, most secondary and tertiary institutes have attempted to implement 

self-regulation in some way, and a Master of Education degree in SRL is offered as 

a tertiary course at the University of British Columbia (Buzza & Allinotte, 2013; 

Hattie, 2009; University of British Columbia, 2018; Vrieling et al., 2017). 

Unfortunately, as previously discussed, SRL usage tends to dissipate over time as 
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teachers revert to their standard content focused practice to meet the demands of 

content pressures. In addition, large-scale implementation of SRL, school-wide or 

beyond, would encounter significant difficulties given the wholesale changes 

required (De Corte et al., 2011; Mevarech et al., 2018). Furthermore, due to its 

complex and abstract nature, one’s ability to be able to self-regulate is not an 

explicit prerequisite for university, and nor is it part of standardized testing, despite 

the clear link between SRL and improved results in external testing. Ultimately, 

self-regulation in students will only improve when its development is factored into 

the curriculum consistently and across the many domains that make up schooling 

as a whole. Given the issues with respect to researcher versus teacher intervention 

efficacy, the upscaling of SRL development will only happen when teachers are 

afforded significant time and PD opportunities in order to fully develop their own 

understanding of SRL and assimilate it into their teaching practice (Mevarech et al., 

2018; Schunk & Greene, 2018). 

To conclude, there is no doubt that the development of SRL has a positive 

impact on academic outcomes, but there is a continued need to research SRL from 

differing perspectives. In particular, successfully developing teachers to both 

understand and incorporate SRL strategies into their daily teaching is critical if SRL 

is to become more widely practiced. 

2.2 Student resilience 

Resilience is the ability to bounce back from stress or adversity and adjust with 

relative ease to misfortune or change. In general, resilience is considered a trait all 

individuals have, and that is influenced by many factors; however, it is also a trait 

that is considered trainable (Bovier, Charmot & Perneger, 2004; Routledge, 2016; 

Sagor, 1996). There is a general misconception that people who are resilient have 

a tendency neither to feel negative emotions nor to be stressed about any given 

situation; however, this is not the case. Resilient individuals are simply better 

equipped to be able to deal with these adversities and to get on with whatever is 

required of them (Bovier et al., 2004; Sagor, 1996). 

Research conducted by Sagor (1996) identified that the most successful 

students had strong feelings of competence, belonging, usefulness, potency, and 

optimism. Competence in learning can be effectively developed through the 

provision of authentic feedback and evidence of academic improvement (Sagor 

1996). Subsequently, students can develop potency, defined as meaningful input to 

their current learning experience, and become more optimistic about their academic 
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outcomes. In addition, as students experience success and are better able to take 

ownership of their learning, they also develop a better sense of belonging and 

usefulness within their peer groups and classes (Pidgeon, Rowe, Stapleton, Magyar 

& Lo, 2014; Routledge, 2016; Sagor, 1996). It must be noted that students develop 

these behaviors over a significant period of time through feedback routines and 

consistently planned educational experiences (Angelkovski, 2016; Sagor, 1996). In 

reality, however, consistent development of feedback routines is not necessarily a 

part of regular school procedure, due to being overshadowed by the need to deliver 

content (Connell et al., 1988; Digital Education Advisory Group, 2013) even 

though these routines are critical factors in the development of resilience in an 

academic context (Downey, Mountstephen, Lloyd, Hansen & Stough, 2008; Sagor, 

1996). 

Yeager and Dweck (2012) found that the “incremental theory of intelligence” 

can have a profound effect on the academic outcomes of individuals. This theory is 

based on the idea that individuals can improve their academic outcomes based on 

their mindset and how they interpret feedback. Yeager and Dweck provided test 

subjects with information on how the brain works and how people learn. The 

framing of this information, however, was different for each group. The control 

group’s information was framed around one’s measured ability and intellectual 

capacity, whereas the tests group’s information, was the same information but 

presented in a manner that emphasized incremental growth and improvement. 

Subsequently, it was found that the test group had greater motivation and higher 

levels of academic resilience, which resulted in better course retention rates of 

students and improved academic outcomes. 

While studies have found that genetic makeup and personality are key 

indicators of academic intelligence, the actual upper limit of an individual’s 

academic intelligence is not clear (Dick, Aliev & Kramer, 2007; Duckworth & 

Gross, 2014). While the genetics of an individual cannot be modified, there are 

factors that can be nurtured, such as attitudes or mindsets towards academic work 

or one’s own ability (Rimfeld, Kovas, Dale & Plomin, 2016; Yeager & Dweck, 

2012). While academia is a competitive environment, scholastic achievement 

should be, and is, attainable by almost all students. As all education systems are 

based on well-informed standards, minimum standards of success should be 

attainable by all individuals within one standard deviation of the mean intelligence 

of the population (Australian Curriculum, Assessment and Reporting Authority, 

2015). While there will always be students with genuine cognitive impairments, a 

substantial proportion of underachievers are cognitively able to meet minimum 
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standards but lack both the skills and support to address their weaknesses (Masters, 

2016). 

An important aspect identified in Yeager and Dweck’s (2012) research is the 

greater retention of students who were part of the test group exposed to the 

incremental theory of intelligence. The Australian Bureau of Statistics, in their 2011 

study, found that students who finished Year 12 successfully were significantly 

more likely to be employed in a professional capacity and have a higher earning 

potential (Australian Bureau of Statistics, 2011). Conversely, the Australian Bureau 

of Statistics also found that students who did not finish Year 12 had a higher 

representation in the low or unskilled industries. This inverse relationship is to be 

expected; however, it provides some indication of the long-term implications of 

quality of life for said students. In addition to being in a better socio-economic 

demographic in later life, students who finish Year 12 are much more likely to go 

to university and engage with continuing education throughout their careers 

(Australian Bureau of Statistics, 2011). Linking back to Yeager and Dweck’s 

research, the correlation between a growth mindset and finishing school cannot be 

dismissed as an insignificant factor for the future success of the individual. 

At this point, it is also important to note that students will learn and understand 

concepts at different rates, and thus will complete different amounts of work to 

achieve skill mastery. It is critical that individuals recognize that reaching the 

standard is the goal, regardless of the pathway required (Efklides et al., 2018). 

Moreover, the fact that their pathway might require substantially more practice, 

questions or tutorials than other students is not a negative reflection of them or their 

capacities (Yeager & Dweck, 2012). If anything, those who must work harder to 

achieve their goals tend to have better career outcomes compared to those who are 

able to coast along. This concept of hard work trumping raw ability is a core finding 

of St John’s (2007) research into the traits of successful people (see also Lackey, 

2013). 

In drawing together a growth mindset and the importance of hard work 

trumping ability, Duckworth & Gross (2014) investigated the concepts of “grit” and 

self-control as predictors of academic achievement. Extensive research over the 

past decade has found that student levels of grit and self-control are directly 

correlated with both academic outcome and success in later life. The more grit and 

self-control an individual possesses, the better their outcomes in both the short- and 

long-term future (Duckworth & Gross, 2014). 

Another study from Duckworth and Gross (2015) looked at the effects of 

beneficial habit development and self-control. The research consisted of multiple 
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facets which tracked the healthy eating habits, homework habits, and motivational 

interferences of first-year university students. The study found that the 

development of these beneficial habits leads to improved levels of self-control and 

subsequent improvements in long-term outcomes. 

Extensive research conducted by Carol Dweck (2006) has found that when 

positive language and feedback is framed in a way that does not praise intelligence 

or ability, but rather supports an individual’s efforts to keep working at a problem, 

to persevere and not give up, it improves individuals’ outcomes (see also Dweck & 

Dwyer, 2012). Specifically, this is referred to as “process praise” as opposed to 

“personal praise” (Dweck, 2006). Students who are praised for their capabilities 

tend to pigeonhole themselves as being capable or incapable, tending to avoid 

attempting more complex problems if they are unable to immediately see a solution 

or pathway (Dweck, 2006; Sagor, 1996). This process continually demonstrates to 

the student, each time they encounter a hard problem, that they are not good enough 

and thus that they should not try (Dweck, 2006). Personal praise has also been 

found to amplify students interpreting their intellect as a critical indicator of their 

worth. Thus, not only are these students fearful of failure, they are less able to 

perceive failure or criticism as opportunities for improvement or to use it to work 

towards greater success (Dweck & Dwyer, 2012). 

Also critical to effective learning is the ability of students to determine when 

they should seek help and the degree of help they require. Researched heavily since 

the 1980s, the concept of help-seeking continues to be regarded as critical for 

student success; however, a recent review conducted by Karabenick and Gonida 

(2018) indicates a substantial need to better develop this skill explicitly in the 

classroom, and to test the effectiveness of interventions already in place. 

Karabenick and Gonida notes that with the rapid growth of education technologies, 

the seeking of feedback is becoming substantially easier; however, students need 

to master many skills to use feedback appropriately, the lack of which may detract 

from their efforts. In linking with resilience and a growth mindset, Karabenick and 

Gonida’s review also found that help-seeking avoidance tends to occur among 

students who are ability orientated and perceive the seeking of help as a show of 

weakness. Finally, Karabenick and Gonida notes that students who are the most 

resistant to seeking help tend to need the help the most, both in terms of content 

and learning skill development (see also Hoyle & Dent, 2018). Karabenick and 

Gonida’s recommendations for future research highlight the need for the 

development of help-seeking skills (i.e., the development of student emotional 
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strength to better seek help) and the development of better intervention strategies 

that support students to leverage digital feedback more efficiently. 

Grotberg’s (1995) work in the International Resilience Project sums up the 

positive mindset and positive feedback literature perfectly with the phrase, “I have, 

I am, I can.” In the context of scholastic attainment, students who believe they have 

the capacity to succeed, believe they are good enough and intelligent enough, and 

believe they will achieve success with perseverance have been found to achieve 

better outcomes in the long term (Grotberg, 1995; Stewart & Sun, 2007). 

In summary, extensive research has identified a positive correlation between 

student resilience and scholastic attainment. Further, research has identified traits 

of a resilient student, which are based on a positive growth mindset and the ability 

to seek external feedback when required. Moreover, the resilient student uses 

failures, feedback, and criticism as opportunities to better refine and improve their 

skills. The development of these skills requires explicit reinforcement from all 

stakeholders in the form of process praise, and this should be done in a proactive 

and consistent manner (Dweck & Dwyer, 2012; Karabenick & Gonida, 2018; Sagor, 

1996; Yeager & Dweck, 2012). 

2.2.1 Academic resilience 

As can be seen from the literature discussed above regarding resilience, self-

regulation and growth mindset, the concept of academic resilience encompasses all 

three, with a focus on the ability to bounce back and persevere even when met with 

academic failure or adversity. Further, the value of being academically resilient 

applies across the spectrum of students as both Sagor (1996), and Yeager and 

Dweck (2012) have noted that avoidance or a negative response towards failure has 

been tracked in both low performing students and high performers who have an 

ability/talent orientated mindset. Further supporting this concept, Jowkar, Kojuri, 

Kohoulat and Hayat (2013), and Wang, Haertel and Walberg (1995) highlight 

academic resilience as being the ability to recruit positive learning strategies when 

it matters most to the learner. 

When referencing academic resilience, this study defines it as the ability to 

respond to negative stimuli, (feedback, poor results, lack of understanding or 

criticism) as opportunities to further learning, to seek clarity and generally improve 

understanding using a variety of self-regulation skills. 

Academically resilient students are defined as being able to articulate their 

deployment of skills including:  
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– Resilience orientated behavior 

– Seeking and rectifying rather than dismissing mistakes 

– Not fearing failure 

– Recognizing opportunities for improvement 

– Self-regulation 

– Setting goals 

– Evaluating 

– Refining 

– Growth mindset 

– Seeing feedback as part of progress 

– Focusing on improving understanding through practice and mastery 

Explicitly defining the separate components of academic resilience is an important 

process for students, particularly in-situ, as they are challenged to be increasingly 

resilient and better self-regulators. Furthermore, the process of defining the 

components provides explicit elements that students can both observe and model 

to their peers in a classroom context (Locke & Latham, 2006; Martin, 2006; Wang 

et al., 1995). 

2.2.2 Digital resilience 

While embedded into the concept of broader academic resilience, digital resilience 

has its own unique footprint. A modern phenomenon, digital resilience is 

underpinned by a broad range of troubleshooting skills that allow an individual to 

maintain a device, at a basic level. A standard range of expectations would include 

the likes of utilizing anti-virus software, finding and installing device or software 

updates, changing search criteria to navigate effectively, discern between bloatware, 

dangerous software and legitimate software, and be able to use forums when 

seeking feedback on specific issues. The digitally resilient student can maintain a 

device in addition to being digitally literate, or able to effectively use a device to 

complete tasks and use standard software. The digitally resilient student is also 

adept at effectively traversing the internet, gaining understanding and skills along 

the way, and does not simply give up and blame the device when something is not 

working perfectly (Garista & Pocetta, 2014). 
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To clarify, the digitally literate are competent at using devices and software 

within the scope of the task. They may not, however, be comfortable at using the 

higher functionality that exists or at dealing with low-level device issues. The 

digitally resilient are able to competently operate the device, troubleshoot minor 

issues, explore the higher functionality of their device, and upskill, as they seek 

solutions and optimization strategies for their work. 

In contemporary society, a digital native is often wrongly considered to be 

digitally resilient, as the word “native” implies that these skills develop innately in 

the younger generations. In reality, this association contributes significantly to poor 

uptake of technology in education as students are not explicitly taught the skills 

required (Goundar, 2008). Research continues to find that digital skills are not 

innately developed and that digital natives are equipped only with the skills that 

they have developed while using technology for entertainment and socializing 

(Margaryan, Littlejohn & Vojt, 2010; McCoy, 2016). In addition to teachers 

assuming that students have the skills they need, the teachers themselves are not 

challenged to learn and understand the skills so they can teach them effectively 

(McCoy, 2016). The term “digital native” tends to be used and cited by those who, 

by their own admission, would generally not be considered digitally resilient or 

particularly adept with technology (Bennett et al., 2008; Margaryan et al., 2010). 

In the context of education in post-industrial capitalist economies, digital 

resilience is a critical skill set as it allows students to better utilize the resources 

available online to assist with their learning (Bennett et al., 2008; Tabassum & 

Malik, 2014). A digitally resilient student is a more efficient learner who is 

increasingly able to utilize the tools available to them (Koutropoulos, 2011). 

Students who are digitally resilient are also adept at avoiding digital distraction, are 

effective at skimming and searching, and are able to differentiate their choice of 

resources to best suit their needs. Essentially, technology is used to optimize the 

learning process. In a society that is increasingly connected, digital resilience is an 

essential requirement for success, for both students and the general populace 

(Moseley & Higgins, 1999). 

Contemporary students are expected to be able to be proficient in the skills 

associated with digital resilience but are not given explicit instruction, nor are they 

praised when they demonstrate part or all the concepts required (Bauer & Jeffrey, 

2005). Given the ubiquity of technology, the concept of “technology embedded in 

practice” has largely taken over from the explicit teaching of digital skills (Lei, 

2014). Moreover, embedded technology has become an excuse to deflect from 

either teacher incompetence or the lack of digital skills teaching (Lei, 2014; McCoy, 
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2016), as assuming the competence of others hides the incompetence of the 

individual (Bauer & Jeffrey, 2005). 

The Australian Curriculum Assessment and Reporting Authority deploys the 

National Assessment Program – ICT Literacy, which assesses the ICT literacy of 

students in Year 6 and 10 every four years. The 2014 ICT Literacy report found a 

significant decline in ICT literacy compared to 2011. While it is an analysis of data 

and does not investigate the reasons, the report does suggest that the advent of 

mobile technology, the decrease of explicit ICT teaching and the fact that students 

continually use ICT but in a limited way (specifically to socialize and for 

entertainment), are probable reasons for the decline (Australian Curriculum, 

Assessment and Reporting Authority, 2015). Illustrating this point, typing as a 

taught skill set is no longer part of most curriculums as students are already familiar 

with keyboards and typing; however, typing skills in modern students have waned 

(Trubek, 2011). 

A 2015 UK study found that access to and use of digital technologies have a 

profound effect on academic levels of academic achievement in the General 

Certificate of Secondary Education (Nugent, Shannon, McNamee & Molyneaux, 

2015). Specifically, Nugent et al. (2015) found that students who have no access to 

digital technology and the internet achieve the worst relative to their ability when 

compared to groups that have some degree of access. In addition, the study found 

that students who used technology for less than an hour a day or students who used 

technology for more than three hours a day for entertainment were the worst 

performing groups. Nugent et al. also found that students who used technology for 

around three hours a day to complete academic-related tasks perform best. While it 

might be expected that those who spend more time completing academic tasks will 

generally perform better, the significant drop in achievement noted when students 

use technology for more three hours is of interest. 

Nugent et al.’s (2015) study recommended that schools consider increasing the 

amount of ICT orientated homework allocated on a regular basis to increase the 

time on computers used to complete academic tasks. The increase of academic 

opportunities to use technology was considered the vital influence but only when 

students were able to effectively differentiate between when technology is to be 

used as an academic tool and when it is to be used for entertainment or social 

communications. In supporting the development of digital resilience, appropriate 

environments also need to be provided, where students can learn these skills and 

be supported effectively. 
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It must be noted that while there is clear distinction between resilience, 

academic resilience and digital resilience, the overlap that exists between them in 

the context of learning is not so distinct. As such the term resilience used throughout 

this paper is in reference to a blending of the aforementioned. 

2.3 Digital learning technologies 

Digital learning technologies and their associated developments have been around 

for at least 25 years; however, it is only in the past decade that learning technologies 

have been able to individualize and differentiate learning experiences in a 

meaningful manner (Karabenick & Gonida, 2018). To effectively address how far 

digital learning has come, there are four key elements that need to be addressed: 

contemporary education, digital feedback and individualization, digital resilience 

and the digital classroom. Before discussing these in detail, it is important to point 

out that technological innovation has reached its goal when its operation is barely 

noticed but essential to what is considered normal function; for example, the use of 

emails and the internet in an individual’s day to day functionality. Alternately, 

technology that mimics or mirrors cognitive function is substantially harder to 

develop and embed into day to day functions; for example, the ability to mimic a 

teacher’s feedback, troubleshooting or specific explanations (Barden, 2014; Moos, 

2018). 

It must be noted that the scope of digital learning for this study is deliberately 

narrow and focused on online feedback mechanisms. Depending on the definition 

of learning used, there are any numbers of digital resources that are available to 

assist in learning. For instance, the standard scientific calculator, emulated or 

otherwise is a critical tool that will aid in the learning of Mathematics, however, on 

its own, it does not specifically prompt the reflection and consideration of one's 

learning. Similarly, the use of spreadsheets and other computational software are 

essential in the teaching and learning of contemporary Mathematics, however, they 

also are not providing explicit feedback to assist SRL without deliberate teacher 

scaffolding. Interestingly, research into the effective usage of such tools in 

Mathematics education highlights the prolific role that the teacher has in the 

effective use of such digital technologies in learning (Drijvers & Weigand, 2010), 

and the extensive time required for students to develop proficiency with the 

technology in conjunction with the learning of the Mathematics (Drijvers & 

Trouche, 2008). 
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Another contemporary aspect of digital learning that needs to be considered is 

that of a digitally enhance flipped classroom. As a basic concept, the flipped 

classroom expects students to start their learning process in their own time before 

further expanding their understanding during specific class time (Cevikbas & 

Argun, 2017). With constantly improving communication speed, the flipped 

classroom has become particularly popular as lectures/lessons/content are posted 

for students before the lesson. While flipped classrooms are underpinned by student 

skills in SRL, there is still a focus on the content and “homework” being done as 

directed by the teacher, albeit before the lesson. Studies indicate that there is a 

positive correlation between flipped classrooms and learning outcomes (Cevikbas 

& Argun, 2017). 

While the internet provides near limitless opportunities to develop and 

distribute learning resources, with and without adaptive feedback, it must also be 

noted that it has also resulted in a significant increase in the commercialization of 

education (Hogan & Thompson, 2017). While hardly a new phenomenon, it is 

important to recognize that a proportion of digital resources are behind a paywall. 

Accordingly, the quality of education is still determined by financial status still 

exists in education (Kumar, 2014). As the internet becomes increasingly available 

to the global population, educational philanthropy is better able to provide reusable 

resources as they do not consume resources nor require logistics to distribute. 

Furthermore, in addition to the large educational not for profits and non-profit 

institutes, individuals are also able to contribute their expertise to the pool of freely 

available resources, the only requirement being their time to produce and distribute 

said resources. 

2.3.1 Contemporary education 

Digital knowledge allows anyone the opportunity to learn almost anything, at any 

time, and in a highly individualized manner (Collins & Halverson, 2009). Moreover, 

feedback can be sought online almost instantaneously from professionals, experts, 

hobbyists or students who, in addition to providing feedback, will critique and 

verify each other’s solutions and feedback. Experts are no longer the gatekeepers 

of knowledge or the only resource for critical and highly individualized feedback 

(Barden, 2014; Collins & Halverson, 2009). 

It is, therefore, interesting to consider how little technology is currently 

integrated into secondary education. Effective integration of technology is when it 

is used as part of a lesson as opposed to becoming the entirety of the lesson (Prescott, 
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2014), and is used in conjunction with, and/or in support of, good teaching. Most 

areas of education are slow to adapt, which is an increasingly problematic 

characteristic given the speed of technological advancement (Poitras & Lajoie, 

2018). Technology will not replace teachers, and nor will it replace the interactions 

of schooling in a traditional sense—the modelling, mentoring and global support 

provided by teachers are critical to the development of adolescents. Technologies 

can, however, be more effectively used as tools that support good teaching and 

good learning, and improve the efficiency of both (Greenhow et al., 2009). 

An issue that exists for the contemporary student is that, as almost limitless 

knowledge is digitally accessible, their ability to self-regulate efficiently, be 

resilient with their studies, and persevere when faced with adversity, is dwindling 

(Beckman et al., 2014; Bovier et al., 2004; Day & Gu, 2014; Duckworth & Gross, 

2014). Students accustomed to almost instantaneous fulfilment and answers to any 

are not skilled in dedicating the time and effort required to learn and master skills. 

This lack of skill serves to highlight that they, the student, are the limiting factor in 

their learning as access and feedback restrictions are no longer an issue. 

2.3.2 The digital classroom 

In conjunction with the digital expectations of students and their digital resilience, 

how these skills transpire in a digital classroom is also critical to academic success. 

It is important to explicitly note that digital classrooms supplement and support 

good teaching and support students to achieve success, regardless of their learning 

juncture or capacity. Furthermore, the digital classroom does not aim to completely 

digitize the classroom itself (Sutherland, Clark-Wilson & Oldknow, 2011). 

The digital classroom is focused on skill-based goals as opposed to task-based 

goals, with minimal emphasis on an individual rate of completion. Accordingly, 

digital classrooms prioritize mastery and responding to or interpreting feedback, 

whether digital or not. As individualized feedback is available at any time, student 

ownership of learning is increased; student success is increasingly governed by the 

participation and efforts of the student (Sutherland et al., 2011). Essentially, 

students are less able to use the lack of teacher availability and/or lack of 

understanding or feedback as an excuse to cease persevering with the work (Sun et 

al., 2008). 

Research has identified that when the perceptions and attitudes of both the 

teacher and student are positive toward the technologies in use, both parties are 

increasingly willing to take risks associated with enhanced learning. Furthermore, 
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when working with a peer, students prompted by technology are better able to peer-

mentor each other, collaborate in their learning, and persevere with the problem at 

hand (Hattie, 2009; Sun et al., 2008). 

While it is easy to envisage a digital classroom as the perfect learning 

environment, this is unrealistic. There are a number of advantages and 

disadvantages of digital classrooms that have been identified in the literature. The 

disadvantages include technological multitasking, dealing with distraction and the 

increasing technological divide. The analysis of the negative impact of technology 

on teaching and learning is a critical component to discuss in order to best inform 

this project. 

The first issue to discuss is technological multitasking, whereby individuals are 

engaged in entertainment, social media and learning at the same time. Research has 

found that the multitasking use of technology does have a negative impact on 

retention when compared to pen and paper or word-processing notetaking (Wood 

et al., 2012). In addition, students who used pen and paper for notetaking 

outperformed students who diligently took notes but used a word processor. Wood 

et al. argues that these findings support the bottleneck theory (see also Welford, 

1967), that complete and undivided attention has the best results for retention of 

the information provided. Wood et al.’s study also found that the compliance level 

of the word processing group to complete tasks was extremely low compared to the 

pen and paper group, and argued that this was in fact caused by the availability of 

distraction as opposed to the word processing strategy itself. 

In their research on laptop multitasking, Sana, Weston and Cepeda (2013) 

found that, in addition to stifling the learning of the user, it also had a negative 

impact on other students who were in proximity of the multitasking peer and could 

see their screen. The capacity for laptop usage to interfere with the learning of 

others should be considered a significant issue in classrooms where almost every 

student has a device, the critical issue being a student’s ability to self-regulate and 

remain on task in the face of distraction. The magnification of distraction 

opportunities exposes the shortcomings of the student, rather than the technology 

being the primary cause. Students being distracted by a device is no different from 

students daydreaming, doodling on a notepad, or spinning a pen, as they are 

cognitively disengaged (Adeel et al., 2013). While the removal of the distraction is 

an easy strategy to solve the problem, which has led many to argue for removing 

devices from education, this would not address the problem, which is the ability of 

students to self-regulate effectively and focus on the task at hand (Adeel et al., 2013; 

Lavin et al., 2009). 
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The OECD has reported in recent years on two critical aspects of technology 

in education and its impact on educational outcomes. First, the 2015 OECD report 

found that reading and writing is required more than ever today, as the consumption 

of digital media requires both reading and digital navigation skills, but there has 

not been a significant improvement in these skills with the advent of one-one 

(devices for each student) technologies in the classroom (Organisation for 

Economic Co-operation and Development, 2015). The report goes on to state that 

while technology is effective at mitigating economic disadvantage and access to 

resources, technologies in the classroom also amplifies disadvantage when the 

quality of education leveraging these resources is lacking. These findings are 

relevant to Nugent et al.’s (2015) position that increasing access does not provide 

an academic boost regardless of context, as excessive recreational use has a 

negative impact. In essence, students will be left behind in terms of learning if they 

do not have the skills to use technology effectively, underpinned by self-regulation 

skills. 

Compounding this problem, the OECD reports also found that educational 

technology is a support mechanism for teaching and while it has the capacity to 

amplify and improve the efficiency of strong teaching processes, it also had the 

capacity to conversely amplify poor teaching processes (Organisation for 

Economic Co-operation and Development, 2015, 2016a, 2016b). Over the past two 

decades, the implementation of educational technology has not seamlessly become 

part of the landscape (Bauer & Jeffrey, 2005; Lei, 2014; McCoy, 2016). Moreover, 

whether through instability, inaccessibility, lack of appropriate IT support, lack of 

controllable systems or lack of suitable training, negative experiences have 

increased as assumptions around the digital literacy of teachers and students alike 

have become more prevalent (Organisation for Economic Co-operation and 

Development, 2015; 2016a). 

As well as amplifying potentially poor teaching, a lack of teacher expertise 

with technology could also expose relatively good teaching to a completely new 

range of issues that undermine it. Thus, technology may be shunned by poor and 

effective practitioners alike as they focus on their strengths. In essence, when 

schools, teachers and students are not adequately skilled to effectively leverage the 

potential of technology in the classroom its impact on student learning will be 

negligible or negative (Organisation for Economic Co-operation and Development, 

2015). 

To summarize, the digital classroom needs to be recognized as an enhanced 

space that can improve the efficiency of teaching and learning. Further, this 
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improvement must be understood as neither innate nor implicit and teachers and 

students alike must engage with and develop the relevant skills to increase their 

ability to leverage available technology. An effective digital classroom only works 

when all parties have the skills required to exploit the amplification that the 

technology can provide—skills that are underpinned by strong digital resilience in 

students and teachers alike. 

2.4 Digital feedback 

Feedback is a major element linked to academic success and improvement. 

Traditionally, expert feedback is available from only one person, the teacher, and 

they are restricted to providing broad class-based feedback or individual feedback 

at any given moment (Hattie, 2009). Peer feedback and group feedback are also 

significant, but peers are not considered experts; accordingly, the limitations of 

expert feedback mechanisms remain. Digital feedback, however, provides a 

significant opportunity for feedback to be provided to the individual at the precise 

moment it is required. 

Significant research has been conducted addressing the use of metacognition 

and learning technologies; however, given the speed of technological development, 

it is far from complete or up to date (Azevedo & Aleven, 2013). Recent efforts have 

been made to collate the research in The Handbook of Metacognition and Learning 

Technologies, and the editors, Azevedo and Aleven (2013) point out the essential 

need for clarity around the models, descriptions and definitions within the field. 

They also point out that efforts need to be made to improve accessibility for 

stakeholders, because, while the research is ground-breaking, greater consideration 

to real-world deployment is needed for it to have a widespread impact in the 

education industry. There are several studies of particular interest to this thesis. 

Greene, Dellinger, Tuysuzoglu and Costa (2013) found that, as the feedback 

interface and the feedback itself becomes more complicated, students are required 

to leverage more SRL and resilience to garner the desired outcomes. Moreover, 

they identified a correlation between students who had poor SRL and resilience 

skills and students who struggled with the technology. Bull and Kay (2013) 

investigated the use of open learner models and their impact on metacognition, and 

noted that students find the open nature of open learner models difficult to manage 

as it required them to continually regulate themselves and work through 

individualized content tailored specifically for them. 
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As Bull and Kay’s (2013), and Greene et al.’s (2013) research looks at an 

extremely broad range of digital learning technologies, it is important to discern 

and clarify the specific range of digital resources/tools that will be utilized as part 

of this study. Because the development of technology skills, SRL skills and the 

learning of core content will require significant effort on behalf of the students, 

appropriate scaffolding in the form of digital resources of varying degrees of 

complexity. The digital feedback loops used were categorized as coarse, mid-range 

and specific feedback tools (open learner models). 

2.4.1 Coarse feedback loops 

Coarse feedback loops allow students to produce resources specific to the skill that 

they are practicing and do so at differing “levels” as defined by the individual 

websites. Student answers are marked and provided in real time, thus providing 

students with feedback on correct or incorrect answers. Students are able to utilize 

this feedback and differentiate the degree of difficulty of the tasks accordingly. It 

is also interesting to note that these types of resources provide opportunities for 

teachers to reframe set work as “mastery challenges,” given the infinite nature of 

possible questions, as opposed to an allocated set of questions. This reframing also 

reduces students perceiving the set questions as a goal to be reached in as short a 

time as possible. Coarse feedback tools also provide an opportunity for students to 

develop their resilience, as persevering until you succeed is an important 

differentiation that students struggle with, given that success is now dependent on 

them evaluating themselves rather than simply completing the task. Figures 2 and 

3 show coarse feedback resources. 
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Fig. 2. Coarse feedback loop: Worksheet generator with correct/incorrect feedback 

(StudyMaths, 2016; reprinted with permission from StudyMaths). 
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Fig. 3. Coarse feedback loop: Worksheet generator with the student-directed level 

selection and answers provision available (Active Maths Limited, n.d.; reprinted with 

permission from Active Maths Limited). 
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2.4.2 Mid-range feedback loops 

Mid-range feedback loops provide increased levels of skills differentiation, time 

constraints and feedback via worked solutions. Further, some resources provide 

sequential prompts towards a solution to coax students towards the next step, as a 

teacher would, in a process focused manner. These types of resources do not simply 

have questions and answers but also require the selection of the correct answer and 

a step-by-step solution review before the student can progress. Student competency 

in the use of these resources does require some explicit training. Once have they 

mastered the necessary skills, students are able to differentiate the standard of 

questions used to suit their competency and continue to engage and deal with low-

level pressure, stimulated by a time- or a score-based measure. Teacher use of mid-

range loops can be presented to students with a skill competency focus rather than 

from a completion perspective. The major benefit of mid-range resources is that 

they can be used to identify process errors by the students in-situ, rather than simply 

identifying whether the answer was correct or incorrect. Figures 4 and 5 provide 

examples of mid-range feedback loops across multiple domains of Mathematics. 

Fig. 4. Mid-range feedback loop: Feedback on answers provided, student directed 

differentiation for specific skills, skill level and time constraints (Thatquiz.org, 2016; 

reprinted with permission from Thatquiz). 
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Fig. 5. Mid-range feedback loop: Worked solutions, core concept review (IXL Learning, 

2017; reprinted with permission from IXL Learning). 

2.4.3 Specific feedback loops 

Specific feedback loops are the Open Learning Models. They provide automatically 

differentiated questions based on previous answers and have layers of support for 

each student depending on their progress or lack thereof. These layers of support 

provide a multitude of explanations and approaches to best support the learning of 

the skill. In addition, motivation to continue and the promotion of success is 

embedded as part of individual profiles highlighted by achievements and prompts 

to learn more. Points, levels, and progress are all motivational for students and 

continually draw them back to the resources as they strive to achieve. In addition, 

the student profiles also provide teachers with quantitative feedback to review 

student progress and identify highlighted weaknesses. The development of 
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individual profiles, avatars, achievements, goals, profile levels, etc., represents the 

“gamification” of education, as developers mimic and leverage the platforms and 

strategies that exist in the digital gaming industry (Dichev & Dicheva, 2017; Sun 

et al., 2008; Takahashi, 2016). 

The use of gamification in education continues to be developed at an 

astounding rate. A 2017 review of gamification in education research found there 

is conflicting evidence and a lack of reproducible significance in findings, both 

positive and negative, when measuring scholastic attainment (Dichev & Dicheva, 

2017). The review concludes that the technological capabilities are progressing and 

changing so quickly that they are outstripping researcher understanding of the 

mechanisms involved. 

These types of high-end resources have been available since the early 2000s, 

but they have only really gained traction in recent years, as students with individual 

devices have become the norm (Dichev & Dicheva, 2017). The developmental shift 

away from “education as a game” towards the “gamification of education” has 

resulted in products that can be more effectively integrated into classrooms, as well 

as being an individual study tool. With respect to teacher input, these tools, in 

addition to being continual feedback loops, are best used to prompt students to self-

report and assess their levels of understanding (Azevedo & Aleven, 2013). 

Furthermore, students can develop their ability to assess their strengths and 

weaknesses and subsequently self-differentiate as they identify which of their skills 

require additional practice. In addition, the resource’s elements of competitiveness 

and the goal setting of reaching the next level help maintain interest and investment 

by the student (Dichev & Dicheva, 2017; Papastergiou, 2009). 

In addition to providing specific process feedback, praise and positive feedback 

are also easily addressed by specific feedback loops (McGaghie, Issenberg, Petrusa 

& Scalese, 2010; Shute, Ventura & Ke, 2015), which is particularly useful, as praise 

and positive reinforcement from a teacher are easily lost in the busyness of a full 

classroom. While digital feedback will never replace genuine teacher praise, a new 

achievement, or successful completion of skills, still provides students with 

positive feedback. Figure 6 provides a snapshot of the KhanAcademy open learner 

model. 
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Fig. 6. Specific feedback loops: Step by step feedback provided, multi-modal learning 

resources, recording and intrinsic goal/score-based motivation (Khan Academy, 2016; 

reprinted with permission from Khan Academy). 

In conclusion, digital feedback loops are able to effectively mimic classroom 

feedback to provide a classroom of students the support they need exactly when it 

is required. When used in conjunction with effective teaching, these resources free 

up a teacher to better provide feedback to individuals and the class. By promoting 

and providing opportunities for students to be praised for their successes, supported 

in their failures and generally rewarded for their perseverance, effective digital 

feedback promotes a classroom where skill sets are the primary goal and where 

teachers are better able to challenge students to reflect and self-report on progress. 

The optimal use of feedback loops is in conjunction with effective teaching; digital 

feedback loops are a tool to be utilized as part of good teaching, not replace it. 

2.5 Teachers: Resilience and self-regulation 

While the intervention is primarily focused on developing student skills in utilizing 

SRL and digital feedback loops, the development of such skills is very much 

governed by the teachers who guide and facilitate the learning in each classroom 
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(Li & Wen, 2017). The development of resilience in students has been attributed to 

the support and modelling of resilience behavior by their teachers, however, the 

importance and development of teacher resilience have not been given the credence 

they deserve in the current teaching environment (Day & Gu, 2014). Day and Gu 

correlated levels of teacher resilience with the quality of teaching and found that 

teacher resilience is a skill set that needs to be nurtured and supported over the 

duration of the teachers’ career. 

Day and Gu’s (2014) research investigates the apparent lack of importance or 

emphasis placed on teacher resilience as compared to managing teacher stress and 

burnout. While stress and burnout are legitimate issues of the teaching profession, 

given the association between teacher resilience and teaching quality, these authors 

suggest that a more proactive approach to develop teacher resilience would better 

serve all stakeholders. Importantly, this research considers resilience to be a 

trainable, variable skill set that can be influenced by appropriate PD. At the same 

time, however, there is a lack of clear strategies that positively influence the 

resilience in the teaching fraternity (see Day & Gu, 2014). Furthermore, Li and 

Wen (2017) identified that the lack of explicit teacher training with resilience and 

self-regulation is an issue and a contributing factor to the significantly high attrition 

rate of new teachers. 

2.5.1 Resilience and self-regulation: Influencing teacher engagement 

and practice 

During the implementation of this intervention through 2015 and 2016, it became 

clear that teacher effectiveness and engagement would be a critical aspect of the 

intervention. Moreover, given the significant variation in the experience of the 

teachers involved (from first-year teachers to thirty-plus year veterans), teacher 

opinions and experiences varied dramatically. While teacher thoughts and opinions 

on what constituted “effective practice” sparked significant discussion and 

highlighted differences in pedagogy, no teacher involved expressed any opposition 

to developing student resilience and/or self-regulation skills. Indeed, dialogue 

among and between these teachers tended to oscillate between the idea of balancing 

knowledge expertise and critical inquiry skills without any dialogue about student 

learning skills. These narratives were also relevant to Jacobs’s (2013) research 

which found that the 21st century push for problem-solving skills resulted in an 

overemphasis on problem-solving and a lack of core knowledge. Jacobs also found 

that while there are two distinct camps—expertise versus critical inquiry—
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continued conversation, ongoing meetings and subsequent meta-reflection resulted 

in both sides interpreting the alternative opinions and rebalancing their teaching 

practice. With respect to this study’s intervention, irrespective of the teachers’ 

positions and teaching pedagogy, they were all engaged in the conversation and 

consensus was reached. It was concluded by the teachers involved that resilience 

and SRL skills were as critical to student success as the components of knowledge 

expertise and critical inquiry. As such, all teachers were willing to integrate the 

intervention into their teaching without perceiving it as a dismissal of their teaching 

practice or experience. Of note, more experienced teachers tended to think that SRL 

and resilience were lacking compared to cohorts of the 1990s and early 2000s. 

2.5.2 Traditional professional development problems in education 

As a critical component of the intervention, the PD and practice of teachers were 

of paramount importance. While it would be ideal for every classroom to have 

excellent, well-established professionals, the reality is that with an ever-growing 

need for additional teachers, there will always be significant variation between the 

teachers involved. Accordingly, this sub-chapter reviews relevant PD research. 

PD in education assists teachers to be prompted to continually review and 

refine their practice. However, given the ever-increasing demands in modern 

education, teachers are citing busyness, poorly presented PD, and irrelevant PD as 

reasons for negative teacher attitudes to PD (Dabrowski, 2016; Ingersoll, 2001; 

Phillips, 2008). Teacher PD also tends to be one-off lecture style seminars 

completed in one or two PD days and is governed by the upper administrators of 

the school. 

With a target demographic of educators whose daily routine involves 

formulating student-centric activities and revisiting skills/concepts continually 

over the long term, a considerable proportion of teachers immediately dismiss PD 

presented in a lecture format. With this in mind, it is not surprising that research is 

finding the effectiveness of good PD is subject to ongoing opportunities for 

teachers to consistently engage with the PD and subsequently incorporate it into 

their standard practice (Tabassum & Malik, 2014). 

Redman and Snape’s (2002) research determined that there is a lack of 

acknowledgement of teacher expertise, particularly the expertise of teachers who 

are over the age of fifty (50). Redman and Snape clarify that this refers to teachers 

who have taught for a significant period, fifteen years plus, and not those who are 

mature age educators who happen to be over 50. While teaching practice has 
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developed substantially over the past 30 years, the shift in education towards 

problem-solving/critical thinking has become the overriding focus of the 2000s 

(Jacobs, 2013), usually framed as the constructivist approach. While student-

centric teaching is vital, it is hardly a revelation in the majority of classrooms. These 

classrooms are managed and taught by expert teachers, who in most cases have 

honed and improved their skills over many years of practice and refinement. 

Expert teachers are separate and distinct from content experts. The distinction 

between the two cannot be overstated, as the ability and expertise to motivate, 

manage, modify, differentiate, and contextualize is a far cry from simply retaining 

vast volumes of knowledge. Unfortunately, content expertise and expert content 

delivery are too easily conflated (Redman & Snape, 2002). With this in mind, the 

ubiquitous spread of the internet has largely rendered content experts obsolete and 

the radical transformation of information availability has also undermined the 

learning experiences that expert teachers create for their students, as the easiest 

solution is to google the answer (Redman & Snape, 2002). 

Further undermining experienced teachers is the spread of one-to-one 

technology in the classroom, the related supposition that it will be embedded, and 

the assumption that both the students and teachers have the relevant knowledge 

(Collins & Halverson, 2009). While experienced teachers do not engage with 

technology as much in their day to day lives, the majority of them are willing to 

learn how to effectively use it to support their teaching, embodying the life-long 

learner virtue that they foster in their students (Howard & Mozejko, 2015). The 

issue lies in the notion “embedded,” as effective teacher training with technology 

requires significant investment from schools both for the teacher(s) and in terms of 

infrastructure (Stosic, 2015). 

In summary, good, experienced teachers who tend to be older, face difficulties 

regarding justifying their professional status within the technological context of 

schools for at least two reasons. Their knowledge of expert teaching practice is 

wrongly conflated with expert content knowledge, something which is no longer 

critical, and there is an assumption and expectation that they can continue to teach 

effectively while simultaneously assimilating into a technology-rich environment 

without ongoing training or appropriate support. 

2.6 Summary 

In drawing together all the key components, it is important to first point out that the 

complexity of education precludes itself from being an easily solved issue. The 
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aforementioned components represent a tiny piece of the educational puzzle, 

however, they all are critical in attempting to provide a realistic yet suitably well-

considered intervention. Of particular note, the careful consideration and 

subsequent engagement of the teachers, both in terms of their resilience and SRL, 

and, their capacity to appropriately engage with said skills in a teaching capacity, 

is by far one of the most important components as ultimately, they are in charge of 

their classrooms. Hence, as already noted, if they do not see the value of the 

intervention, they will neither assimilate the strategies nor deploy them as part of 

the intervention, rather they will revert to what they deem is best practice. Finally, 

Figure 7 provides visual clarity of the connection between the critical components. 

Fig. 7. Visualization of critical components underpinned by teacher engagement and 

explicit teaching. 

2.7 Aims and hypotheses 

This study assesses if an SRL focused intervention influences students’ 

Mathematics exam results in the criteria of KAPS and MAPS. The first aim of the 
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study was to quantitatively determine if the intervention had a measurable and 

significant influence on students’ Mathematics exam results and if the significance 

represented a positive or negative influence on the results achieved. The second 

aim was to determine whether student exam results statistically improved over the 

course of a school year. The third aim was to determine whether the intervention 

had a greater impact on the weaker students as determined by their exam results. 

The specific aims and hypotheses were as follows: 

1. Determine if student’s exam results statistically improved in the intervention 

years for each exam (Term 1–4) in either the KAPS or the MAPS sections when 

compared to the pre-intervention cohort results. 

– Hypothesis: (1a) exam results are expected to improve in the KAPS section, 

and (1b) improve in the MAPS section compared to the control cohort 

results. 

2. Determine if student exam results statistically improve over the course of the 

year in either KAPS or MAPS during the intervention years when compared to 

the control year. 

– Hypothesis: Exam results are expected to improve over the year during the 

intervention compared to the control year for (2a) KAPS sections and (2b) 

MAPS sections. 

3. Determine if the results achieved by weaker students, specifically quartiles one 

and two, improved by a larger margin than the entire cohort during the 

intervention years in either the KAPS section or the MAPS section when 

compared to the control cohort quartile one and two results. 

– Hypothesis: The exam results of quartiles one and two are expected to 

show a greater margin of improvement in the (3a) KAPS section and (3b) 

the MAPS section when compared to the respective quartiles of the control 

cohort. 

In addition, the following research questions were addressed as they represent the 

fundamental strategies of the intervention and reasoning behind the progression 

decisions and modifications: 

a) How did teachers and students perceive the development of skills 

associated with SRL and resilience? 
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b) How did the development of implicit and explicit strategies, designed to 

enhance student SRL and resilience, improve perceived student learning? 

c) How did teachers perceive the development of student skills in utilizing 

digital technologies to enhance student SRL and resilience skills? 

d) How did teachers engage with the intervention and subsequently 

incorporate SRL and resilience into their teaching practice? 
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3 Methodology 

While the ever developing methodologies used in educational research continue to 

bring new opportunities and subsequent insight to the field, the variability that 

exists between every student, teacher, and school makes it extremely difficult to 

measure against absolute controls. With this in mind, the methodology of this study 

aimed to minimize changes of the normal institution processes apart and thus 

maximize the validity of the intervention. 

3.1 Methodological strategies 

The methodology used for this study was a combination of an intervention study 

and an action research strategy (Adelman, 2006). Specifically, the intervention 

component was applied to the student body while the action research component 

was undertaken by the teachers involved in deploying the intervention. 

This study explored the effect of a specific intervention on a specific sample 

group. The group was randomly distributed into two groups: the control group 

(2014 Year 7 cohort), which received no intervention, and the test groups (2015, 

2016 and 2017 Year 7 cohorts), which receives the intervention (Schulte, Goldenhar 

& Connally, 1996). 

In this study, the intervention is the introduction and development of student 

understanding of SRL and resilience, as well as the ongoing development and 

student usage of resilience and SRL strategies via explicit instruction and practice 

during Mathematics class over the school year. The intervention introduction and 

repeated resilience lesson cycle are clarified in the Sub-chapter 3.3.3. 

An action research study is a study that involves groups of individuals 

reflecting on practice with a view to improve and refine their teaching (Adelman, 

2006; Sagor, 2000). The primary value of action research is that it directly involves 

the practitioners who are actioning the direct goals of the study, and, in the case of 

this study, the deployment of the intervention. Also, as influencers of the study, the 

practitioners are challenged to reflect upon and refine their own practice while also 

critiquing and refining the study (Sagor, 2000). Ultimately, action research in the 

context of education provides a direct opportunity for practitioners to engage in 

studies/projects that aim to improve the outcomes of students- the number one 

objective of all teachers. In doing so, they are almost forced to review their own 

pedagogical approaches and make changes to their “best practice” as part of the 

process (McNiff & Whitehead, 2005; Sagor, 2000). 
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With respect to this study, teachers involved in the intervention were required 

to provide feedback on the strategies deployed and reflect on their administration 

and use of the strategies. In addition, teachers were invited to develop and present 

other strategies to target deficiencies and optimize the SRL process within their 

resilience lessons. Feedback was sought through faculty meetings, semi-regular 

intervention meetings, individually meetings and via email forums regarding the 

successes and failures of the different strategies. In turn, this ongoing dialogue 

ensured that involved teachers reflected on their own practice and implementing 

changes to address issues related to SRL and resilience. The Action Research 

component of the study is clarified in the Sub-chapter 3.3.3. 

Both strategies were used due to their respective relevance in unpacking, 

understanding, and evaluating the components of the program. It is pertinent to 

mention that, while it is expected that SRL and resilience development will have a 

positive effect, the long-term success of the intervention is subject to the entire team 

of teachers incorporating the strategies into their teaching practice. 

The primary assessment instrument results used to analyze the influence of the 

intervention were the summative Mathematics exam results that are completed each 

term of the school year—four exams in total. The core content of the exams and 

the structure of all the exams used were identical. To ensure that the subsequent 

analysis was a valid comparison of exam results, the assessment instruments were 

independently assessed and assigned a degree of difficulty rating. The exams’ 

“degree of difficulty” were scored on a 5-point scale across the two criteria of 

KAPS and MAPS. To clarify the difference between a KAPS style question and 

MAPS style question, the MAPS questions usually requires the decoding of an 

unfamiliar and/or worded scenario as opposed to a straightforward calculation, see 

examples in Figure 8. 
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Fig. 8. Examples of KAPS and MAPS questions. 

As seen in Table 1, the assessor determined that the exams were consistently three 

out of five in term of difficulty with minor variation across all exams and all 

intervention years. Table 1 shows the degree of difficulty for each exam as 

determined by the assessor (see also Appendix 2). 

Table 1. Independent assessment of exam degree of difficulty for KAPS and MAPS. 

Year Term 1 Term 2 Term 3 Term 4 

KAPS     

2014 3 3 3 3 

2015 3 3 3 3 

2016 3- 3+ 3 3+ 

2017 3 3+ 3 3+ 
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Year Term 1 Term 2 Term 3 Term 4 

MAPS     

2014 3 3 3 3 

2015 3 3 4 3 

2016 3 3 4 3 

2017 3 3 4 3 

Comments provided by the independent assessor noted that the exams were 

balanced and not significantly different across the interventions. The assessor 

determined that the assessments were consistent and suitable for statistical 

comparison. 

The research context is a large school (>1800 students) in the city of Brisbane, 

Australia. This is a non-selective boys’ school that is independently run under the 

ownership of the Anglican Church. The school is a “high-fee” school and the 

average student who attends the school has an Index of Community Socio-

Educational Advantage (ICSEA) score of 1168; significantly above the Australian 

average of 1000. As the primary researcher was a teacher at the school, it allowed 

for such an intervention/action research study to take place and be managed over 

the long term in-situ. 

The participants are multiple cohorts of Year 7, 2014–2017 students in their 

first year of high-school. Students vary in age from 11–13 years. The 2014 cohort, 

155 students, was used as the control during which no intervention or pre-

interventions took place. The intervention years were 2015, 2016 and 2017, with 

203, 202 and 219 students respectively. Table 2 shows the cohort numbers for each 

year involved in the study. Class sizes varied from 20–30 students (average of 25). 

Table 2. Cohort sizes of year 7 (2014–2017). 

Year Number of students 

2014 155 

2015 203 

2016 202 

2017 219 

Teachers involved in the program consisted of the normal allocation of Year 7 

Mathematics teachers which included specialist Mathematics teachers, 

Science/Mathematics teachers and middle school specialists. Teacher experience 

varied from two years through to 25+ years of experience. Teachers were 
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predominately male and reflected the 80% to 20% distribution of male to female 

teachers in the school (average of 7 different teachers per year). 

Teachers allocated for Year 7 were not selected or influenced by the study or 

the primary researcher in any manner. Their allocation was based purely on the 

timetabling needs of the school. In addition, the retention of teachers over the four-

year duration of the study and subsequent data collection was also subject to the 

normal teacher allocation of the school. 

Parents of those students involved were required to engage with the reflection 

sheets, formative and summative assessment as part of the reflection process 

utilized by the students. Parents were also required to sign their child’s assessment 

items as required by the process. 

Finally, the primary researcher was a teacher of Mathematics and the Head of 

Faculty Year 7–9 Mathematics. This capacity enabled the intervention to take place, 

and permission to carry out the research was sought and granted by the principal of 

the school in 2014 (see Appendix 1). This permission was given as part of the 

Teacher Fellowship grant in which the intervention was successfully presented as 

part of the grant application process. 

3.2 Research design and intervention 

This study utilized four independent datasets collected from the control year, 2014, 

and the three subsequent intervention years 2015, 2016 and 2017 (See Figure 9). 

Each year of data collection includes four sets of exam results completed at the end 

of each school term. Figure 9 represents a rudimentary flow chart of the research 

design showing the interaction between the intervention, students, teachers, and 

assessment. 



66 

Fig. 9. Flowchart of the intervention’s sequencing and connections between the 

independent aspects. 

As seen in Figure 9, there are three distinct components of the intervention, all of 

which contribute to the overarching goal of developing student SRL and resilience. 

The student component of the intervention was solely focused on improving 

student SRL and resilience and providing regular opportunities for students to 

develop the associated skills. Supporting the development of these skills, the 

consistent provision of feedback to students, explicitly and implicitly in the 

resilience lessons, allowed students to practice utilizing feedback and dealing with 

the emotions that are associated with negative feedback. 
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The teacher component of the intervention firstly requires that teachers have 

been educated and upskilled in their understanding of SRL and resilience. Teachers 

were first engaged in conversations that seek to draw upon their teaching 

experiences and elicit effective SRL strategies they already used. These 

conversations resulted in SRL orientated strategies being at the forefront of teacher 

thinking. Secondly, curriculum time was dedicated to the development of SRL and 

resilience which, in addition to following up a conversation with tangible classroom 

action, highlighted and reinforced the commitment that the school considered the 

engagement and development of SRL and resilience. Finally, as teachers started to 

deploy the intervention strategies, they were supported with additional meetings, 

team teaching or joint lessons to ensure they were adequately prepared to engage 

with students and guide their SRL and resilience development. 

The assessment component served as the independent measure that was 

utilized to quantitatively assess if the intervention was having a significant impact 

on students’ Mathematics results and to address the study’s aims. Further, the 

assessment items used were summative Mathematics exams that were not explicitly 

linked to SRL or resilience, and this ensures that the results of the analysis are free 

of bias towards these factors. 

Figure 10 represents a more detailed flowchart of the intervention, highlighting 

both the student and teacher pathways and connections in more detail. Of note is 

the number of different opportunities that supported the development of SRL and 

resilience. In addition, each strategy also fed back to the teachers and prompted 

them to consider the efficiency of their deployment of the strategies. 
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Fig. 10. Flowchart of the program’s sequencing and connections between the 

independent aspects. 

Figure 10 gives more detail concerning two of the components—the teacher 

pathway prior to the intervention, and the addition of explicit scaffolding activities 
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to the student pathway. The addition of these was informed by each successive year 

of intervention, analysis of which led to critical adjustments to the program. 

Regarding the teacher pathway, the additions were teacher adjustments, meta 

language refinement and genuine teacher investment. First, it was noted that as the 

dialogue around SRL and resilience increased, teachers intrinsically made 

adjustments to their teaching that reflected their perception of best practice, 

including SRL and resilience. Second, teachers were challenged to started to 

incorporate the specific vernacular associated with SRL and resilience to students. 

Finally, as teachers became increasingly informed about SRL and resilience within 

the explicit context of the Mathematics classroom, there were increased levels of 

genuine teacher investment, as reported by the teachers themselves. While intrinsic 

teacher adjustments and genuine investment are not methods per se, they do 

provide evidence that the introduction and PD dialogue regarding SRL and 

resilience are being considered and assimilated by the teachers prior to the 

intervention and thus form a crucial component of the program. 

With respect to the student pathway, the additional aspects were an introduction 

to the intervention, student documentation of SRL/resilience behaviors, self-

regulation in the context of Mathematics, peer modelling, and adjustments, 

strategies, and goals. All these represent explicit reflective activities that were 

derived for students to better scaffold their understanding and recruitment of SRL 

and academic resilience. Again, these specific strategies were built into the program 

as refinements and implemented in each successive year. 

In summary, when the three components of the intervention were combined, 

the result was expected to be a positive feedback loop. More specifically, as 

teachers dedicated time to develop student SRL skills and resilience, the student 

results were expected to improve, further reinforcing the motivation for teachers to 

embed and/or refine SRL and resilience activities into their pedagogy. 

In the interests of repeatability, the entire process can be simplified: for 

teachers, allocate significant time to discuss and assimilate SRL and resilience into 

classroom/pedagogy; for students, dedicate curriculum time and explicitly develop 

SRL and resilience strategies within the context of their studies. Finally, determine 

if there was a measurable influence on academic results by statistically analyzing 

cohort results for conserved independent assessment items. 
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3.3 Data collection 

The data collected was modified over the course of the program to maximize the 

accuracy of the analysis. The modifications made over the program iterations are 

outlined in the Sub-chapter 3.3.2. In particular, the original analysis of the 

communication criterion and the reasoning for its omission are discussed in detail. 

As a large amount of data was collected from a variety of sources, it is 

important to articulate where the data was gathered and by what means. The 

primary analysis used quantitative data which underpins the study’s results. In 

support of the primary analysis, feedback was collected informally as part of the 

ongoing day-to-day practice of the teachers and students involved. These data, 

predominately notes from faculty meeting discussions, staff surveys and student 

exam reflection sheets, contextualize the primary findings and define the 

refinements that were integrated into the program. Table 3 shows each set of data 

and the method of collection for each respective operational research question. 

Table 3. Data types, collection methods and research questions addressed. 

Data Collection method Aims (1–3)/ Research 

questions (a–d) addressed  

External aptitude data Archived in database Preliminary comparability 

Quantitative exam results  Archived in database 1,2,3, a 

Feedback on strategies Teacher feedback at faculty 

meetings (see Appendix 6) 

a,b,c 

Feedback on strategies Faculty discussion about in-situ 

student feedback on preferential 

strategies (see Appendix 6) 

b,c 

Feedback on teacher engagement 

and deployment of the program 

Teacher survey with Likert scale 

(see Appendix 7) 

b,d 

In-situ feedback on student exam 

reflections (resources/SRL 

processes) 

Assessment reflection sheet (see 

Appendix 5) 

b 

3.3.1 Method and instruments 

The primary database used for analysis included the Mathematics exams results 

completed by the students at the end of each term. As the exams are based on the 

Australian Curriculum content recommendations, they represent age and school 

juncture appropriate content. Each exam was completed in 80 minutes with five 

minutes perusal time and includes two (2) sections: KAPS and MAPS. Students 
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were awarded grades on a 15-point scale (A+ to E-), reflecting their percentage 

achievements in each of these criteria. In addition, students were awarded a grade 

for their communication skills when answering each of the questions. 

The KAPS sections represent content that is both taught and practiced in class 

over the duration of the term. The knowledge exam sections do not contain any 

unseen content and require students to replicate the skills learned. More complex 

procedures are considered more difficult, but have been taught and practiced during 

class time. 

The MAPS section of each exam consists of questions that require students to 

select appropriate KAPS skills and solve problems that are usually worded, 

unfamiliar and unpracticed by students. For more difficult MAPS questions, the 

selection and use of multiple KAPS skills and their order of use are required to 

successfully complete the question. In the context of this study, problem-solving 

questions are practiced, explored, and discussed regularly in all classes; it is only 

the specific context of the exam problem-solving questions that has not been 

previously taught or practiced explicitly. In addition, the MAPS exam sections 

contain unseen content and require students to extrapolate their KAPS knowledge 

to integrate the new knowledge. For example, students who have learned about 

volume and are equipped with the knowledge to calculate the volume of a square-

based prism may be given the volume formula for a cylinder and are subsequently 

asked to calculate its volume. 

Students completed these examinations either in sites suited to catering for 

large numbers of students-for example, the school assembly hall, the school library, 

or in individual classrooms. In all cases, staff supervised the exams and appropriate 

codes of conduct were strictly enforced. 

Student responses in each of these criteria were collected four times over the 

course of the school year from four exams at the end of each school term (Term 1–

Term 4). Each criterion was grouped and analyzed separately, each having, across 

the four years of the study, 16 unique data collection junctures, totaling 

approximately 9000 individual data points per dataset. Table 4 shows each 

individual dataset and the junctures at which data was collected. Note: The 

communication criterion was omitted from the analysis in 2016. 
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Table 4. Distinction of datasets collected. 

Terms Dataset 1 

KAPS 

Dataset 2 

MAPS 

Dataset 3 

Communication 

Term 1 ’14, ’15, ’16, ‘17 ’14, ’15, ’16, ‘17 ’14, ’15, ’16  

Term 2 ’14, ’15, ’16, ‘17 ’14, ’15, ’16, ‘17 ’14, ’15, ’16 

Term 3 ’14, ’15, ’16, ‘17 ’14, ’15, ’16, ‘17 ’14, ’15, ’16 

Term 4 ’14, ’15, ’16, ‘17 ’14, ’15, ’16, ‘17 ’14, ’15, ’16 

The metric used for the analysis was the percentage of correct answers achieved by 

each student in the two criteria for each exam. Microsoft Excel was used as the 

primary interrogation platform and the statistical analysis was completed using the 

Real Statistics add-on suite (Freeware available at real-statistics.com). 

3.3.2 Data collection and analysis modifications 

Originally, six assessment items were to be used as part of the analysis, the two 

omitted assessments being assignments, both of which were used from 2014–2017. 

As one item was a group assignment and the other a multimodal interactive 

presentation, the grades achieved by students did not reflect their average 

achievement, as they were open-book assessments. Due to the fact that these two 

items were of a different assessment genre and the resulting criteria were not 

comparable with the exam results, the two assignments were omitted from the 

analysis. 

The 2015 data was originally analyzed as the grade achieved by each student 

in each criterion for each assessment. These grades ranged from A+ to E- on a 

standard 15-point scale. As the grades were awarded based on percentage cut-offs 

for each grade, there was an inherent rounding issue that could influence the 

analysis. Specifically, results very close to the percentage cut-off at one end of a 

grade were weighted the same as a result at the other end of grade, even though the 

difference between the two results could be up to 10%. To mitigate this issue, the 

study was altered to utilize the percentage of correct answers achieved by the 

student rather than the grade. 

The communication criterion is graded based on the number of questions 

wherein the standard of communication is graded “Good, Satisfactory or Poor.” 

The total number of Goods, Satisfactorys and Poors (G, S, P) result in a graded 

being awarded. For example, in an assessment item with 10 communication 

questions, 6G, 3S and 1P would be graded a B as per the lookup table used. 
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In terms of allocating Goods, Satisfactorys and Poors, there are specific 

Mathematical communication components that are marked to assess the standard. 

Examples of these components include the labelling of the axes on a Cartesian 

plane question, ensuring that the equals signs are ordered down the page for each 

line of working in an algebraic question, or ensuring that a concluding statement is 

written when applicable. Figure 11 illustrates an example of the communication 

criteria. 

Fig. 11. A year 8 question with the communication mark guide provided in red. 

Since 2013, the communication criteria for each question have been prescriptive, 

detailed, and consistent. Prior to 2013 the communication grade allocated was at 

the discretion of the teacher and loosely assigned to a rubric. The re-writing of the 

communication criteria ensured that the grading was more consistent and less 

subjective to individuals’ interpretations or expectations. 

The grades students were awarded for the communication criterion were based 

on the ratio between the number of Gs & Ss versus the number of Ps; however, 

because blank questions were automatically given a Poor, and a Satisfactory was 

awarded for any genuine and appropriate attempt, the statistical strength of the data 

was considered weak and it was removed from the analysis. 



74 

3.3.3 Procedure 

The specific procedure used for the intervention varies between teachers and was 

adjusted over each of the intervention years. While this variation was fairly 

pronounced among some teachers, they all adhered to the core structure of 

deploying a resilience/SRL lesson on a regular basis and engaged in faculty meeting 

dialogue regarding the intervention. The overarching procedure has four (4) 

components: teacher selection, class selection, teacher training and intervention 

procedure, and student training and intervention procedure. 

Teacher selection 

First, the teachers selected to participate in the intervention were selected as per the 

normal timetabling process of the school. Accordingly, the group of teachers 

selected year to year contained a spread of experiences, specialties, and different 

levels of exposure to the intervention subject to their retrospective class allocations. 

As timetabling changes and teacher turnover is a normal part of school 

administration, ensuring that the intervention was not dependent on specific 

teachers was a critical validity and ethical issue. Teacher retention between each 

intervention was approximately 55% with fourteen (14) teachers be used 

throughout the entire study. Appendix 12 shows the specific breakdown of teacher 

retention over the duration of the study. 

Class selection 

Secondly, the intervention occurred in the allocated Mathematics curriculum time; 

the resilience lessons were not included as additional time or taken from other 

lessons. Accordingly, there was a decrease in what could be interpreted as “explicit 

teaching time.” The expectation of the inclusion of resilience lessons was for 1.5 

lessons in a 9-lesson fortnight; however, this was not mandated. Teachers’ 

incorporation of resilience lessons was expected but remained flexible to suit their 

teaching style. 

Teacher training and action research procedure 

In terms of introducing and engaging teachers with the intervention, there were 

several progressive aspects that were conducted over time. First, during the PD day 
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at the beginning of the year, resilience and SRL were introduced to the teachers 

who would be involved in this initiative. In doing so, research and data were used 

to form the basis for promoting faculty conversation about resilience and SRL in 

students. This conversation aimed to prompt teachers to consider how they address 

resilience and SRL in their classrooms and to articulate them for the entire faculty 

to consider. As a result of this dialogue, the importance of resilience and SRL was 

established by the teaching group and a commitment was made to deploy the 

intervention. 

Once the introduction was completed, the faculty agreed that the development 

of resilience and SRL skills would be formally written into the curriculum. This 

provided ongoing prompts for teachers to remember to complete a resilience lesson 

and serve as a reminder of the conversation and commitment previously made. 

Furthermore, it provided a visual guarantee that the intervention was not going to 

interfere with normal content while also highlighting the value placed on SRL and 

resilience by the school, with skills taking precedence over the content. 

Teachers introduced resilience and SRL to students in the introductory lesson 

which entailed a PowerPoint (see Appendix 3) and some conversation prompts with 

the students. Some teachers decided to combine classes with more experienced 

teachers. Thereafter, teachers provided an explicit resilience lesson approximately 

1.5 times a fortnight. During these lessons, teachers prompted and reminded 

students what resilience and SRL look like in the classroom before challenging 

them to find their weaknesses and target them. Teachers also individualized and 

supported student development of resilience and SRL by pushing students to 

research and solve their own issues using the resources available, or by providing 

additional process orientated scaffolding. The overarching goal of the resilience 

lessons was for students to improve upon self-determined weaknesses by 

effectively regulating themselves in a resilient manner. 

Implicit measures were also part of the program and they included the use of 

formative mid-term exams (termly), assessment reflection sheets, practice exams 

during the revision cycle and solution sets to calibrate student understanding of 

expectations. 

Finally, teachers were required to meet once or twice a term, six times a year 

on average, to discuss the program and provide feedback. These meetings were an 

opportunity to seek group feedback on the numbers of lessons that were being 

implemented, general feedback on the implicit measures in use and the progress of 

the intervention as a whole. In addition, these meetings provided a chance for 
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teachers to share individual experiences and provide insight into their specific 

practice for the less experienced teachers. 

Intervention introduction: 

– Resilience, SRL and intervention introduced and discussed with Year 7 

Mathematics teachers during PD days at the beginning of the year. 

– Preliminary strategies for the year/term discussed and considered with the 

teachers involved. Refinements, additional strategies and/or feedback from 

previous iterations discussed, considered, and implemented as per the 

preference of the group. 

– Introduction materials refined and review by teachers involved before 

deployment across the cohort. 

Note: The introduction process was as much about challenging them to consider 

the value of SRL and resilience and reflect on their pedagogy as it was about 

introducing them to the intervention. A critical component was the explicit asking 

of teachers if they saw the value of SRL and resilience in the classroom and 

subsequently if they were willing and happy to engage with the intervention. As a 

discussion amongst professional peers, no teacher ever indicated that they did not 

see the value nor would not engage with the intervention. The Action Research 

approach in this respect was considered crucial. 

Repeated review, reflect and refinement process: 

– Semi-regular meetings to reflect upon resource/strategy 

efficiency/effectiveness/value-add. Teachers involved provide feedback on the 

aforementioned strategies, their engagement with the intervention and 

suggestions/feedback moving forward. 

– Summary meeting at the end of each term considering how the intervention is 

progressing, updates to strategies/resources in use, the impact/changes 

noticed/implemented by individual teachers, and the overall engagement of the 

intervention. 

Note: as part of the Action Research model, these regular meetings provided the 

prompt for pedagogy reflection and refined as a collective and as individuals. In 

addition, as exam results and analysis (the primary data analyzed) became available 

they further informed discussion and reflection amongst the teachers. 
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Student training and intervention procedure 

Student involvement in this intervention consisted of being introduced to the 

concepts of resilience and SRL and being prompted to identify and target 

weaknesses. Thereafter, students were reminded and prompted to engage with these 

elements as they completed the implicit measures, such as the mid-term exams, 

assessment reflection sheets and the summative assessment. It is important to note 

that, for Year 7 students, resilience and SRL are abstract concepts; hence, the more 

tangible “identify and target weaknesses” provides a suitable level of scaffolding 

and a way into the SRL cycle for students. 

During specified resilience lessons, students were challenged to identify skill-

specific misconceptions and weaknesses regarding their Mathematical 

understanding by analyzing their competencies using a variety of resources, 

including digital feedback loops, see specific examples below. Once 

misconceptions were identified, students were encouraged to target them, using any 

or all of the tools available, i.e., whiteboards, writable surfaces, books, tablets or 

digital resources. Students were encouraged to use the digital feedback loops to 

garner feedback more efficiently, particularly when practicing a specific skill for 

mastery. Finally, students were required to document their work to ensure that they 

could show their efforts and progress on the specific skill. This was important for 

accountability and it also helped students see their own progress. This also 

explicitly showed them that what they had achieved as a direct consequence of 

following the SRL process as instructed by their teacher, the practice of which was 

the ultimate goal. 

Revision checklist with links to digital resources (coarse) 

The provision of a revision checklist linking to specific coarse level worksheets for 

each skill being tested proved to be useful for students engaging in the SRL process. 

This strategy is an explicit strategy and required students to engage with SRL to 

use the resources properly. In addition, the digital delivery of instantaneous 

individual feedback enabled students to optimize the time they spent targeting and 

refining weaknesses. Figure 12 is an example of the template used for the revision 

each term. 
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Fig. 12. Termly revision checklist housed in student OneNote. 

“Myprogress” reflection spreadsheet added to OneNote 

The “Myprogress” reflection spreadsheet similar to the revision checklist, provided 

an approach for students to review the work that was completed and self-assess 

their level of competency for each exercise/skill set. Students were presented with 

a simple spreadsheet table that had a breakdown of the exercises completed each 

week. Below each exercise, a conditionally formatted cell allowed students to rate 

their level of understanding on a three-point scale, one being poor understanding to 

three being good understanding, and the cell highlighted red, yellow or green. 

Students were required to go back over the exercises and their notes to determine 

this level of competency as the exercise was referenced only, e.g., “Exercise 5f”, 

and no description of the skills is given. This forces students to revisit concepts 

they have learned, recall, and remember the skills and re-engage with questions, 

completed or otherwise, to determine their understanding. Figure 13 shows an 

example of the “Myprogress” reflection spreadsheet in use. 
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Fig. 13. “Myprogress” reflection spreadsheet with which students use simple traffic 

light conditional formatting to reflect on their competencies and highlight weaknesses. 

“What to know for the exam” study guides added to revision portal 

The “What to know for the exam” study guides are a collation of the skills and their 

associated exercises that students will be required to know for their upcoming exam 

(see Figure 14). These study guides are only produced for summative exams and 

are made available to students approximately two (2) weeks before their exam. 

While met with considerable enthusiasm by the students, each concept and exercise 

noted directs students to the resources and exercises that are used to teach the 

concepts. All the resources used by teachers are available to students, and the 

OneNote containing each term’s exercises is used by both teachers and students. 
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Fig. 14. A “What to know for the exam” resource provided as part of the revision folder 

two weeks before the summative exam for the term. 
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Resilience lesson page added to OneNote at appropriate intervals 

The resilience lesson template (see Figure 15) consisted of a prompt, “Today I am 

focusing on … ,” followed by a table, “Documentation of my practice,” and finally 

another prompt, “I was successful today because … .” 

Fig. 15. Generic resilience lesson template embedded into students Mathematics 

OneNote. 

Assessment reflection sheets 

The assessment reflection sheet (see Appendix 5) required students to predict their 

marks/grades and give three reasons for these predictions. This was to be completed 

immediately after the exam. This process was then repeated when students received 

their graded exams, and students were required to reflect on their predictions versus 

their actual results to refine and calibrate their concept of performance and outcome. 
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Thereafter, they would review their exam in detail and identify three strengths and 

three weaknesses. Figure 16 shows the generic reflection template used. 

Fig. 16. Reflection sheet provided after every assessment item, section one completed 

immediately after completing the assessment and section two completed after receiving 

and reflecting upon the marked and graded assessment. 
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Digital equation solver resource added to available resources: Symbolab 

Symbolab, is a computational Mathematics solver, which provided no scaffolding 

at all. What made Symbolab valuable for students was the fact that in addition to 

producing the answer to the set questions, it provided a step by step breakdown of 

the manner in which these answers were achieved. Thus, it allowed students to 

dissect their own specific questions and assess and reflect on their process. Those 

students who took advantage of this facility could be perceived as being better 

prepared to undertake SRL than their peers. These students excelled at refining their 

understanding as Symbolab was giving them the differentiated feedback they 

needed in place of the teachers. Unfortunately, for many students, the answer still 

remained the priority, and once attained, the rest of the solution was dismissed. 

Figure 17 shows the level of detail provided by Symbolab. 
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Fig. 17. Symbolab solver with stepwise detail provided (Symbolab.com; reprinted with 

permission from Symbolab). 

Intervention introduction: 

– Students are introduced to the concept of SRL and resilience through a 

presentation conducted by their teacher. 

– Students are introduced to the resilience lesson documentation structure (see 

Appendix 4) and guided through its use. 

– Students are guided through using a specific digital resource to determine some 

strengths and weaknesses with respect to their current Mathematics 

course/understanding. 
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– Students are guided through a reflection of their efforts and its correlation to 

the Zimmerman Model, (plan, practice, evaluate). 

Intervention repeating resilience lesson: 

– Students are informed they will have a resilience lesson and a brief review of 

“What is resilience/SRL?” guided class discussion is had. 

– Students are instructed to identify a(some) weakness(es) utilized one(some) of 

feedback mechanisms they have provided with/practiced (e.g., mid-term, 

coarse/medium/fine feedback-loop, “Myprogress” reflection spreadsheet). 

– Students then utilize a(some) preferred resource to relearn/practice weakness 

identified. 

– Student review their progress utilized a feedback mechanism and evaluate their 

understanding and competency. 

– Students decide/adjust their SRL cycle based on their evaluate and either refine 

and continue or move onto a new weakness. 

Note: the development of student competency with specific resources is at the 

discretion of the teacher, hence Steps 3 and 4 are repeated as required. 

3.3.4 Validity and reliability 

Validity and reliability are critical aspects that need to be considered when 

determining the consistency and quality of a study (Bryman, 2012), thus, to best 

assess the quality of this study, the attributes of validity and reliability will be 

carefully assessed. 

In evaluating the validity and reliability of this study, triangulation methods 

were used. Triangulation is the use of multiple observers, sources of data, 

theoretical perspectives, and methodologies to study social phenomenon (Bryman, 

2012). The study incorporated multiple data and feedback sources including, 

external aptitude testing (comparability of cohorts), independent exam audit 

(comparability of assessment items), term exams (primary data for statistical 

comparison of results) and staff dialogue focused on experiences and 

resources/strategies review. While the entirety of the statistical analyzes is based 

on the quantitative data, the in-situ action research component was the primary 

source utilized to inform the subsequent meta-inferences. 

Validity represents the accuracy of conclusions reached subject to the measures 

used (Bryman, 2012). Validity can be further broken into construct validity, are the 
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inferences being made based on the measure being used appropriate (Heale & 

Twycross, 2015), internal validity, is it fair to assume a causal relationship between 

variables, external validity, which questions whether these findings could be 

generalized beyond the test group, and ecological validity that questions whether 

the findings are reflective of natural settings or are they subject to artificial 

circumstance (Bryman, 2012). Finally, conclusion validity, in conjunction with 

construct validity and internal validity, is a statistical consideration with respect to 

the strength of the conclusions reached (Messick, 1998). 

With respect to the confidentiality of data, all term exam results of students 

were deidentified once their results were cross referenced and errors removed. Staff 

feedback confidentiality was also maintained as survey participation was 

anonymous. 

To gain construct validity in this study, given that the SRL literature 

consistently indicates a positive correlation between SRL skills development and 

academic outcomes (Schunk & Greene, 2018), deducing that the intervention 

cohorts would have improved results compared to the control cohort is suitably 

reflective of the literature. To ensure that the cohorts and their results were 

comparable, several measures were utilized. Firstly, the aptitude of all cohorts 

involved was assessed, achieved by the use of an independent third party, and it 

was statistically determined that all cohorts were of comparable Mathematical 

aptitude. Second, all course content and assessment items were conserved over the 

duration of the study, thus ensuring that statistically significant variations in results 

achieved were not reflective of differing content. Third, the quantitative 

instruments used for each term were assessed by an independent expert who 

determined to be appropriate and fair with respect to the Mathematics curriculum. 

Hence, with the determination that the cohorts were of comparable aptitude and the 

assessment items also being comparable, it was deduced that the intervention 

strategy represented the key factor of difference between the control and 

intervention cohorts. 

Internal validity was achieved through the triangulation of the professional 

feedback from faculty colleagues on the strategies deployed in the intervention, the 

anonymous staff surveys with respect to the influence of the intervention and the, 

teacher feedback on the quantitative results and incremental improvements as 

strategies were refined and/or added over the course of the interventions. The 

professional feedback, in particular, ensured that any inferences of causality were 

carefully considered and reviewed with respect to the influence of the intervention 

in alignment with the theory. 
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External validity was achieved as the test group consisted of the entire cohorts 

of students with the normal spread of intellectual aptitude as determined by the 

external aptitude testing. Further, as the intervention was repeated over three 

cohorts with similar results, while the demographic of students is selective, the 

generalization of the results achieved is reasonable. Finally, the spread of teachers 

utilized in the intervention varied significantly and randomly, further evidencing 

that generalization of the results achieved. 

Ecological validity was achieved as the intervention included the entire cohort 

and the normal timetabling machinations of the school for both teachers and 

students. That is to say that for each intervention cohort, the selection of students 

and teachers was as per the normal requirements of the school with no bias being 

introduced through artificial means. In addition, as the intervention was embedded 

as part of the Mathematics classroom/curriculum, the deployment of the 

intervention strategies became a regular occurrence for students and part of the 

learning toolkit. 

In relation to conclusion validity, the sizes of each cohort were suitably large 

to ensure a high level of statistical power (n = 155, 203, 202, 219). Furthermore, 

as the data collection was carefully managed, and each dataset preliminarily 

assessed against statistical testing assumptions, the analysis was determined to be 

valid. Finally, as the intervention program was considered the primary variation 

between the control year (2014) and the intervention years (2015–2017), the risk 

of type one errors was considered low. 

Reliability is the capacity to replicate results consistently utilizing the same 

specific procedures and measures (Bryman, 2012; Messick, 1998). Reliability is 

underpinned by several components including stability, internal reliability, and 

inter-observer consistency (Bryman, 2012). Stability refers to the measure 

producing consistent results, that is to say, that if the measure was re-administered 

to the same group, the results would be the same (Bryman, 2012). Internal 

reliability refers to the consistency of respondents scores across multiple indicators 

and thus the consistency of the indicators being used (Bryman, 2012; Heale & 

Twycross, 2015). Finally, inter-observer consistency refers to the subjective 

observations and decisions that may occur between observers or indicators 

(Bryman, 2012). 

Each cohort used in this analysis (control and intervention cohorts) consisted 

of all students enrolled for Year 7 for the given calendar year and thus, provides a 

reliable sample of the conditions provided. 
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To achieve stability in this study a triangulation of data was used. Firstly, all 

assessment instruments were conserved throughout the study and reused for the 

control and intervention cohorts with some minor modifications. Second, all 

assessment items were independently reviewed (see appendix 2) and deemed 

comparable and appropriate with respect to the exam construct and curriculum 

requirements. Thirdly staff involved in the interventions continually provided edits 

and critical and professional feedback for each assessment instrument ensuring that 

the assessment instruments were appropriate to the curriculum. 

In terms of internal reliability, the assessment instruments followed a consist 

structure that allowed respondents to effectively demonstrate their conceptual 

understanding and knowledge. This construct has a consistent number of questions 

(16) and a consistent distribution of one to three stars standard questions reflecting 

the question degree of difficulty (four 1-star, four 2-star, two 3-star). The length of 

each assessment instrument was also consistent (80 minutes) and the deployment 

of assessment was within the same one-week exam block window during the 

second last week of each term. This assessment construct was informed and refined 

by the faculty dialogue prior to the study taking place, hence, a high level of 

consistency regarding the assessment instruments was the established norm. In 

addition, all assessment instruments were disseminated to staff at least a month in 

advance of use and opportunity provided for staff to offer feedback. This ensured 

that the assessment items continued to meet the assessment aforementioned 

assessment construct guidelines. 

Regarding inter-observer reliability, the marking process of the assessment is 

subjective to the individual teachers of the classes, however, several mandatory 

processes were deployed to ensure that results achieved by students were fair and 

consistent. Firstly, all teachers are also provided with a prescriptive marking-

scheme for each assessment instrument which is also provided well in advance of 

use. Teachers were afforded the opportunity to provide feedback and engage in 

professional dialogue regarding the distribution of marks. Second, once marked as 

per the mark-scheme, teachers moderated their marking by cross-marking samples 

from other classes. Also, teachers were encouraged to confer with one another and 

the Head of Faculty regarding acceptable solution variations for individual 

questions. Finally, once data was collated, the spread of results for each class would 

be compared and anomalous distributions would prompt further moderation to 

ensure that individual classes were neither being advantaged nor disadvantages 

through individual marking nuances. 
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With respect to observations made and the correlation drawn between the 

intervention and the influence on academic results (as per internal validity), the 

professional dialogue had within the teaching team (intervention) and wider faculty 

over the three (3) intervention years, providing a broad spectrum of feedback 

informed by their experiences with the intervention strategies in their own classes. 

Essentially, this dialogue helped ensure that the deductions made, with respect to 

the impact of the intervention strategies, were measured and consistently agreed 

upon across the teaching team(s) of each intervention. Further, these deductions 

were supported by the staff surveys results and the theoretical expectations of such 

and intervention. 

With regards to the reliability of the staff surveys as a point of anonymized 

feedback, the survey questions used were conserved and a 5-point Likert scale 

maintained across the three (3) intervention years. Further, the survey was deployed 

consistently at the end of the school year. 

3.3.5 Ethical issues in the study 

The implementation of this program raised a number of ethical issues that required 

careful consideration. Further, some aspects specific to the student and teaching 

bodies needed minor modification. These aspects will be discussed individually. 

First, the capacity to selectively pick teachers to participate/not participate in 

the study, for any reason, would void the validity of the study with respect to being 

a real-world intervention. While the normal timetabling process for any school has 

been addressed previously, the potential for skewing teacher selection, consciously 

or unconsciously, is a significant risk. Accordingly, the study engaged the 

Mathematics teachers that were allocated to the Year 7 cohort as per the school’s 

requirements. This resulted in some teachers being part of the program for all three 

intervention years and others being involved for only one. Also, while the primary 

researcher was the Head of Faculty, Years 7–9 Mathematics, the scope of this 

position had no capacity in the timetabling of teachers. 

Given the anticipated positive influence that the development of student 

resilience and SRL would have on academic outcomes, it would be unethical to 

engage only part of a cohort, given the goal of any educational institute to provide 

the best possible education for all students. In addition, the running of a control 

group simultaneously to the intervention group would have only been a relatively 

small sample compared to a control cohort. The large sizes of all cohorts involved 

ensured that the data analysis was robust. Finally, the use of entire cohorts without 
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the sub-selection of a control group ensures no skewing of the data due to specific 

student selection/exclusion or randomized skewing. 

Given that an entire cohort was used as the control, it was critical to ensure that 

all cohorts were comparable based on their aptitude prior to entry. Accordingly, 

external aptitude test scores were used to statistically assess if the cohorts were 

comparable in the first place. This testing was completed by an external body 

employed by the school to complete aptitude testing independent of the study. 

In a similar vein, running the control simultaneously to the intervention runs 

the risk of implicitly encouraging some teachers to devote more time to those 

classes being researched. While teachers will make their own pedagogical 

adjustments as influenced by their experiences and PD opportunities, they could 

interpret these adjustments as directly correlated to the resilience program, and 

hence, possibly resist these adjustments for the control groups. 

Student intervention: Ethics, controls, and considerations 

The intervention strategy was proactive rather than reactive as students were 

proactively seeking and amending weaknesses well in advance of assessment, and 

it systematically tied together the elements of resilience, self-regulation, and 

technology. Furthermore, the intervention lessons were integrated in a consistent 

manner over the course of the school year as per the commitment of the teachers 

involved and the expectation of 1.5 resilience lessons per 9 lesson cycle outlined in 

the procedure. The intervention analyzed the results of all students who were part 

of the cohort, including students with verified/unverified learning issues. The 

reasoning for this is based on multiple validity and ethical issues. 

First, the use of the entire cohort for each intervention year minimizes the 

skewing of data that could occur from the subjective selection or omission of 

students. Second, Year 7 is the major intake year for high school in Australia, and 

thus there is significant randomization, given the wide variety of feeder schools. 

While the student demographics of an independent high fee all-boys private school 

is already selective, the spread of students that attend is significant within that 

demographic. Therefore, the concern that one particular cohort could skew the data 

is negated. The potential for cohort skewing is further reduced given that the 

intervention cohorts are on average 200 students; a suitably large n. Third, the 

rollout of any effective intervention program is subject to the standard practice of 

the school, bound by changing staff and timetabling constraints. Thus, in addition 

to eliminating any teacher bias, teachers who taught Mathematics over the course 
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of 2015–2017 were allocated as per the school’s timetabling procedure. Measuring 

the program’s influence while incorporating teacher variability is critical to 

providing data that reflects a reality common to all schools. Finally, the control 

group was the entire 2014 cohort of 155 students. Given that there was no 

intervention in place in 2014, there were no concerns regarding the contamination 

or preconditioning of the cohort. However, the cohort was subject to best practice 

by all Year 7 teachers, based on their individual teaching experience, style, 

philosophy of teaching, school focus, and PD experiences. All teachers would have 

encountered and probably used some of the strategies suggested; however, none of 

the student cohort or relevant teachers had been involved in a specifically focused 

program prioritizing the narratives of resilience and SRL. 

The aforementioned points serve to highlight that the database used was 

suitable and focused on the methods being used. 

Teacher development/action research: Ethics, engagement, controls, and 

considerations 

The majority of teachers involved in this research were already aware of resilience, 

self-regulation and technology usage in a classroom context. They did not, however, 

necessarily prioritize the development of these skills, and their individual efficacy 

in using technology in their teaching varied significantly. With this in mind, the 

action research strategy was critical as it engaged and allowed teachers to be active 

participants in the development of the intervention and their personal upskilling so 

they could implement the program effectively. To successfully integrate the 

program into the teaching and learning process, a number of independent aspects 

related to pedagogy and staff relations needed to be considered, including ongoing 

reflective dialogue, the dedication of curriculum time and the deliberate focus of 

the intervention being the students. 

First, the dialogue in faculty meetings around self-regulation, resilience, and 

their role with respect to technology proved to be extremely powerful in getting the 

faculty to acknowledge both the importance of and deficiencies in these skills. 

While every teacher had their own teaching philosophy, strategies and views, no 

teacher had a specific issue with resilience or self-regulation development. In 

addition, as the discussions were inclusive and not a mandated directive, teachers 

did not perceive it as a threat to their own teaching and/or teaching competence. 

Staff were aware that the curriculum time allocated to the development of 

resilience and self-regulation, and that the school administration highlighted these 
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skills as a priority. Further, while most PD is expected to be assimilated by teachers 

and integrated at the time and expense of the class, the time dedication of the 

program did not require excessive amounts of extra effort from the teachers. 

As teachers were modifying their teaching practice based on the PD associated 

with the intervention, it would be unethical to ask teachers to “de-modify” their 

practice if they were teaching a control group. As most teachers prioritize students 

and teach accordingly, asking teachers to stifle or be overly conscious of new 

factors that they integrate into their pedagogy would be an unrealistic request as 

they would be undermining the learning of their students. 

As the intervention is skill specific and not content driven, it can flexibly fit 

any juncture of a teaching cycle. This flexibility helps teachers take ownership and 

utilize the time allocation as it suits them. More importantly, this flexible 

integration deliberately does not dismiss their teaching experiences and style no 

matter how extensive or limited. For early career teachers, this provides some 

scaffolding for them to consider, develop and integrate into their teaching practice. 

Further, the intervention served as a valuable reminder to all teachers not to over-

scaffold work and to allow their student opportunities to fail as they develop skills. 

Teacher reflection and feedback on the intervention were essential components 

of the evaluation processes and were garnered through faculty meetings, individual 

meetings, impromptu dialogue, and teacher surveys. On average, faculty meetings 

occurred several times a term, comprising of a total of 42 meetings over the three 

(3) intervention years. Individual and impromptu meetings occurred on a 

fortnightly basis between the primary researcher and different teachers involved, 

subject to their experience and competencies with the intervention—i.e., teachers 

who were new to the intervention were met with more regularly. These meetings 

helped prompt ongoing dialogue and reflections regarding the nature and 

implementation of the program. Teachers’ participation in these meetings was 

facilitated by the manner in which their feedback was utilized in reflecting on and 

refining the program. Teacher “ownership” of the program was apparent. 

3.3.6 In-situ feedback and contextualization 

Although the primary analysis is based on the quantitative data, in-situ feedback 

was used to contextualize the quantitative findings and gather further insight into 

the intervention. Feedback was gathered by means of surveys, staff meeting 

dialogue, informal dialogue between staff and the primary researcher, and student 

dialogue prompted by the teachers involved. Student dialogue with teachers was 
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ongoing, given their daily interactions, and accordingly, the collective class 

perceptions of different SRL/resilience orientated resources and activities were 

regularly provided to the entire teaching team for consideration. 

While the analysis is quantitative, the value of the feedback in informing the 

direction of the intervention was of critical importance. The intent of the 

intervention was to alter learning and teaching routines, something that could not 

be achieved effectively with purely quantitative analyzes. Informal dialogue, while 

not analyzed specifically, formed an integral component of the intervention as 

students and teachers alike were reflecting and evaluating their respective learning 

and teaching practices. Research conducted by Martinussen, Højbjerg and Tamborg 

(2018) highlights the value of this process as it allows the research to be better 

informed by the student perspectives as key stakeholders. Similarly, Clapham and 

Vickers (2018) highlight that the informal and unstructured manner of dialogue 

with teachers allowed for the provision of “highly nuanced” insights and feedback, 

which informed the refinements that occurred with each round of intervention. 

Student dialogue 

Student dialogue occurred as a part of the intervention as teachers continually 

prompted students to reflect on and evaluate their performances. With respect to an 

explicit process, teachers reported that they invited students to have a class 

discussion and questioned them on the strengths and weaknesses of a specific 

digital tool or strategy that had been taught and/or directed to be used as part of 

their lesson(s). Specific to resilience lessons, students were prompted to articulate 

what resources they were using and how it was helping them with their learning. 

Other tools that proved invaluable for teachers included the explicit prompting of 

students to articulate strengths and weaknesses during lessons not restricted to 

resilience lessons, rating their own level of understanding, discussing future 

focusses and discussions with parents about revised assessment. This dialogue 

provided opportunities to identify students who needed additional support, to 

reinforce and sustain awareness of resilient behaviors and SRL, and to normalize 

the integration of these processes into student learning. Student feedback was also 

garnered through class feedback on the different strategies, such as the mid-term 

exams, practice exams, “Myprogress” reflection spreadsheets, etc. The collective 

feedback provided information as to whether strategies were to be kept, discarded, 

or approached from a different angle. 
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Teacher dialogue 

The informal conversations had with teachers were critical as they provided the 

majority of information indicating teacher sentiment towards the intervention. 

Furthermore, they also informed the degree to which teachers were embedding 

regular resilience and SRL strategies into their teaching pedagogy. During faculty 

meetings, time was dedicated to discussing the program with all teachers involved. 

These meetings were consistent in seeking feedback on the interventions’ 

implementation, student engagement, and general feedback. They were extremely 

productive, as all teachers were happy to engage in conversation and provide 

genuine feedback. 

In addition to the faculty meetings, conversations between the primary 

investigator and individual teachers occurred regularly. These conversations sought 

feedback on implementation, student engagement and general feedback. Teachers 

were also asked for any suggestions to modify the program or if they had any 

additional ideas. The program, while written into the Mathematics program and 

agreed to by all staff, was not something that could be monitored explicitly across 

the entire intervention. The agreement to implement the program by the staff was 

voluntary, with the belief that SRL and resilience are important attributes that 

should be developed in students. Accordingly, conversations with respect to the 

intervention were not influenced by the potential of negative ramifications for 

teachers on account of their level of implementation. 

Student self-regulation surveys 

Students were given a self-regulation survey at three intervals over the course of 

the school year, specifically at the beginning of Term 1, the beginning of Term 3 

and at the end of Term 4. The surveys were completed online through the school’s 

intranet and boys were provided opportunities to complete it during pastoral care, 

Mathematics class or at home. These surveys were not analyzed and were used 

purely to serve as another prompt for students to reflect upon their own self-

regulation skills. 

Teacher engagement surveys and feedback 

Teachers were provided with a survey at the end of each teaching year concerning 

their implementation of the program, the consistency of its implementation and 
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whether they anecdotally saw changes in student levels of resilience and self-

regulation. The survey was completed on the school intranet and the data collected 

served to support the quantitative findings and assess the consistency of 

implementation. 

In summary, while the analysis was quantitative, the aim of the study could 

only be achieved by developing resilience and SRL skills in students to support the 

learning and understanding. Thus, the need for all participants to be actively aware 

of and engaged in the intervention and the SRL process was critical. Moreover, as 

the intervention was continually refined to support this focus, the seeking of 

feedback from participants was critical in shaping these refinements and sustaining 

their engagement, as the intent of the intervention was for this process to become 

normal best practice. 

3.4 Data analysis 

The data gathered from the exams were analyzed using the Analysis of Variance 

test with a p-value of 0.05 used to determine if dataset differences were statistically 

significant. Subject to the ANOVA test determining there to be a significant 

difference between groups, pairwise T-Tests were completed to determine between 

which groups the significant difference lay. To ensure the statistical validity of 

significant differences identified, Bonferroni corrections were incorporated into the 

analyzes and Tukey HSD testing was performed for each analysis to further ensure 

validity. No values were determined to be false positives. 

As outlined in Chapter 1, the data analysis was focused on using a quantitative 

approach as educational institutes are governed and judged on quantified academic 

achievements (Mora, 2011). Accordingly, schools continue to target improved 

academic outcomes, but research shows the default strategy continues to be 

increasing the hours and core content delivered (Day & Gu, 2014; Karabenick & 

Gonida, 2018; Sun et al., 2008; Winne, 2018). As such, the quantitative analysis 

aims to show whether the development of SRL and resilience, which are inherently 

not subject content, has a statistically significant impact on academic achievements. 

The results of the exams undertaken each term served as independent measures of 

comparison. The measures were analyzed inter-term, comparing each assessment 

to the same assessment from earlier iterations of the intervention and the pre-

intervention control, and also intra-term, assessing internal improvements over the 

duration of the intervention (one school year). 
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An inter-term analysis was conducted to measure whether there was a 

significant difference between the assessment completed each term in the control 

and intervention years. For example, Term 1 2014, was compared with Term 1 of 

2015, Term 1 of 2016 and Term 1 of 2017. This comparison compares the exams 

completed for the same content at the same point in the school year. Box-plot 

visualizations were used to determine if any statistical significance found was an 

indication of improved outcomes between the different iterations of the program. 

The intra-term analysis compared the results achieved in each criterion with 

the same criterion as the other exams, during the same year, i.e., Term 1 2014 was 

compared to Term 2–4 2014, Term 2 was also compared with Terms 3–4. The aim 

was to assess whether there was a significant difference between each term, 

negating content, and determine if students’ results improved over the course of the 

year. While the content varied from term to term, the raw marks available were 

comparable, KAPS containing on average 47 marks plus or minus 10% and MAPS 

containing on average 23 marks plus or minus 10%. 

The aforementioned analyzes were also conducted on quartiles 1 and 2, purely 

to garner if any determined influence was more pronounced in these specific 

quartiles. The rationale for this specific analysis was that the bottom 50% of 

students had the most to gain from developing SRL and resilience skills. While 

students in the top 50% will still gain from the intervention, it was assumed that 

they already possessed some skills in SRL and resilience. Furthermore, as the 

students at the top refined and improved their skills, improving their grades 

required careful refinement of specific skills, bringing into play their mathematical 

aptitude. even when students successfully refined and achieved higher grades, 

given the smaller margin of movement available the difference was less 

pronounced from a statistical perspective. 

Box-plot visualizations for each year were utilized to highlight both the relative 

impact of outliers and trends over the course of the school year, the latter of which 

helped identify whether statistical significance was of a positive or negative 

influence. 

To assess the viability of comparing the results of each cohort in the study, each 

cohort’s Mathematics ability (Non-Verbal Reasoning [NVR]) was calculated by an 

independent external assessment. These results were normalized against the 

population average and allocated a stanine of 1–9, with stanine 5 representing the 

average NVR rating of the population. The measure of NVR is an indicator of 

Mathematical ability (Academic Assessment Services, 2015). A preliminary 

analysis determined that there was no statistically significant difference between 
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groups as determined by one-way ANOVA (F(3,761) = 0.263, p = .851). Table 5 

provides a summary of the data collected and the analysis used. 

Table 5. Data collected and analysis method. 

Data Analysis method 

External aptitude data ANOVA 

KAPS exam results (Inter-year)  ANOVA, T-Test 

KAPS exam results (Inter-year) (Quartiles 1 & 2 only) ANOVA, T-Test 

MAPS exam results (Inter-year)  ANOVA, T-Test 

MAPS exam results (Inter-year) (Quartiles 1 & 2 only) ANOVA, T-Test 

KAPS exam results (Intra-year)  Descriptive statistics 

KAPS exam results (Intra-year) (Quartiles 1 & 2 only) Descriptive statistics 

MAPS exam results (Intra-year)  Descriptive statistics 

MAPS exam results (Intra-year) (Quartiles 1 & 2 only) Descriptive statistics 
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4 Results 

In addressing the aims and associated hypotheses, the results pertaining to each aim 

are individually considered and reported on. This approach has been used so as to 

best determine the outcome of each hypotheses with objective clarity. 

4.1 Aim 1 

Determine if students’ exam results statistically improved in the intervention years 

for each exam (Term 1–4) in either the KAPS or the MAPS sections when 

compared to the pre-intervention cohort results. 

4.1.1 Inter-term analysis KAPS: Hypothesis 1a 

Table 6 shows that there was a significant difference within clusters of specific 

exams completed each term, specifically Term 1–3 (KAPS), 2014–2017. That is to 

say that the results achieved in the Term 1–3 exams were statistically significantly 

greater than the control results at the same junctures. The Term 4 results achieved 

in each intervention were not statistically significantly different from the results 

achieved in the control. Table 7 indicates between which assessment items 

significant differences lay when compared to the control. Statistically significant 

differences were found between the control in each of the assessment items except 

for the Term 4 exam. Furthermore, the number of significant differences increases 

progressively with each intervention year. Figure 18 shows the spread of the results 

across the four years of the study for each assessment item, 2014 (control) being 

the leftmost box in each cluster of results, progressing to 2017 being the rightmost 

box. 

Table 6. One-way analysis of variance of KAPS exam results (Term 1–4) (cohorts). 

Terms SS df MS F p 

Term 1 
     

Between Groups 1.40 3 0.47 9.99 <0.01 

Within Groups 36.05 774 0.05 
  

Total 37.45 777 0.05 
  

Term 2 
     

Between Groups 0.76 3 0.25 7.04 <0.01 

Within Groups 27.87 772 0.04 
  

Total 28.63 775 0.04 
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Terms SS df MS F p 

Term 3 
     

Between Groups 0.91 3 0.30 10.26 <0.01 

Within Groups 22.95 775 0.03 
  

Total 23.86 778 0.03 
  

Term 4 
     

Between Groups 0.12 3 0.04 1.27 0.28 

Within Groups 24.06 770 0.03 
  

Total 24.18 773 0.03 
  

Table 7. Pairwise t-tests, (p-value), 2014 (control) termly (Term 1–4) exam results versus 

2015–2017 (intervention) termly (Term 1–4) exam results. 

Entire cohorts Term 1 Term 2 Term 3 Term 4 

2014 (Control) 
    

2015 (intervention 1) 0.41 0.47 0.02 0.13 

2016 (Intervention 2) <0.01 0.15 <0.01 0.50 

2017 (Intervention 3) <0.01 <0.01 <0.01 0.12 

 

Fig. 18. KAPS exams results clustered by term, Term 1–Term 4, 2014 (control)–2017. 

Figure 18 illustrates the significant differences already identified and shows a clear 

trend of improved exam results over the course of the three (3) interventions. Figure 

18 also indicates that quartiles one and two have the greatest amount of 

improvement. This was where the greatest improvement was expected, given that 

the demographics of students achieving in the bottom 50% of the cohort were 
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considered less equipped with skills in SRL and resilience and thus had the most to 

gain. These results support hypothesis 1a. 

4.1.2 Inter-term analysis MAPS: Hypothesis 1b 

The results for the inter-term analysis of the MAPS exam results are shown in Table 

8. Significant differences were found between the control and all termly exams. 

Pairwise T-testing, however, showed no clear pattern between intervention 

iterations and the control (see Table 9). Figure 19 shows the inconsistency of results 

across all years analyzed and indicates that there is no appreciable trend for the 

inter-year results. In summary, the analysis of the MAPS data found that there were 

statistically significant differences within the inter-term data; however, these 

significant differences followed no discernible positive or negative trends. 

Table 8. One-way analysis of variance of MAPS exam results (cohorts). 

Terms SS df MS F p 

Term 1 
     

Between Groups 2.50 3 0.83 16.00 <0.01 

Within Groups 40.15 772 0.05 
  

Total 42.64 775 0.06 
  

Term 2 
     

Between Groups 1.00 3 0.33 5.02 <0.01 

Within Groups 51.07 769 0.07 
  

Total 52.07 772 0.07 
  

Term 3 
     

Between Groups 0.91 3 0.30 10.26 <0.01 

Within Groups 22.95 775 0.03 
  

Total 23.86 778 0.03 
  

Term 4 
     

Between Groups 0.11 3 0.04 0.63 <0.01 

Within Groups 42.99 768 0.06 
  

Total 43.10 771 0.06 
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Table 9. Pairwise t-tests, (p-value), MAPS 2014 (control) termly (Term 1–4) exam results 

versus 2015–2017 (intervention) termly (Term 1–4) exam results. 

Entire cohorts Term 1 Term 2 Term 3 Term 4 

2014 (Control) 
    

2015 (intervention 1) <0.01 <0.01 <0.01 0.66 

2016 (Intervention 2) 0.18 0.64 0.05 0.24 

2017 (Intervention 3) 0.02 0.22 0.03 0.28 

 

Fig. 19. MAPS exam results clustered by term, Term 1–Term 4, 2014 (control)–2017. 

Due to the large amount of variation found between both the assessment items and 

intervention years, the influence of the intervention was concluded to be negligible 

on the MAPS section of the exam. Accordingly, these results indicate that 

hypothesis 1b should be rejected. 

4.2 Aim 2 

Determine if the results achieved by weaker students, specifically quartiles one and 

two, improved by a larger margin than the entire cohort during the intervention 

years in either the KAPS section or the MAPS section when compared to the 

control cohort quartile one and two results. 
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4.2.1 Inter-term analysis KAPS, quartiles one and two: Hypothesis 2a 

Table 10 shows that there was a significant difference within clusters of specific 

exams completed each term for quartiles one and two only. Specifically, 

Intervention 1 (2015) achieved statistically significant results for the exams 

completed in Term 1, 3 and 4, Intervention 2 (2016) achieved statistically 

significant results for the exams completed in Term 1 and 3, and Intervention 3 

(2017) achieved statistically significant results for the exam completed in Terms 1–

4. Table 11 indicates between which assessment items significant differences lay 

when compared to the control. Statistically significant differences were found 

between the control and each of the assessment items with significant differences 

found between each assessment completed in 2017 (intervention 3) and the control. 

Figure 20 shows the spread of the results across the four years of the study for each 

assessment item for quartiles one and two only, 2014 (control) being the leftmost 

box in each cluster of results progressing to 2017 being the rightmost box. 

Table 10. One-way analysis of variance of KAPS exam results, quartiles one and two, 

Term 1–4. 

Terms SS df MS F p 

Term 1 
     

Between Groups 1.16 3 0.39 16.45 <0.01 

Within Groups 9.00 383 0.02 
  

Total 10.16 386 0.03 
  

Term 2 
     

Between Groups 0.52 3 0.17 10.34 <0.01 

Within Groups 6.44 381 0.02 
  

Total 6.96 384 0.02 
  

Term 3 
     

Between Groups 0.87 3 0.29 17.53 <0.01 

Within Groups 6.34 382 0.02 
  

Total 7.22 385 0.02 
  

Term 4 
     

Between Groups 0.21 3 0.07 4.64 <0.01 

Within Groups 5.76 380 0.02 
  

Total 5.97 383 0.02 
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Table 11. Pairwise t-tests, quartiles one and two, 2014 (control) termly (Term 1–4) exam 

results versus 2015–2017 (intervention) termly (Term 1–4) exam results. 

Quartiles one & two only Term 1  Term 2 Term 3 Term 4 

2014 (Control) 
    

2015 (Intervention 1) 0.02 0.94 0.01 <0.01 

2016 (Intervention 2) <0.01 0.24 <0.01 0.13 

2017 (Intervention 3) <0.01 <0.01 <0.01 0.01 

 

Fig. 20. KAPS exam results clustered by term, Term 1–Term 4, 2014 (control)–2017, 

quartiles one and two. 

As seen in Table 11, statistically significant differences were found within each 

exam cluster when the control (2014) was compared to the interventions (2015–

2017). When coupled with the positive trends evident in Figure 20, these 

differences represent a positive shift in the results achieved for each successive 

intervention. 

The inter-term KAPS analysis found that the results achieved in the 

intervention years (2015–2017) are statistically different from the results achieved 

in the control year (2014) and that these differences favor the intervention years in 

terms of improved exam results. Moreover, the difference between the control year 
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results and the intervention years results increased over the course of the three 

interventions. In addition, the analysis comparing the results of quartiles one and 

two found an increased number of statistically significant differences favoring the 

intervention years. The third year of the intervention (2017) achieved statistically 

improved results across all exams when compared to the control year’s data (2014). 

These results support hypothesis 2a. 

The improving results over the intervention iterations were determined to be 

on account of refinements to the interventions. Specifically, the development of 

SRL and resilience strategies, further refinements to existing strategies and the 

improved assimilation of the intervention by teachers. Specific intervention 

strategies, refinements and adjustments will be discussed in detail in Chapter 5. 

4.2.2 Inter-term analysis MAPS, quartiles one and two: Hypothesis 

2b 

Similar to the findings in 4.1.2, the inter-term analysis of the MAPS exam results 

for quartiles one and two only determined that there was no correlation between 

the intervention and results. Accordingly, hypothesis 2b was rejected. 

4.3 Aim 3 

Determine if students’ exam results statistically improve over the course of the year 

in either KAPS or MAPS during the intervention years when compared to the 

control (Hypothesis 3a and 3b). 

Table 12 shows the descriptive statistics of the exam results for KAPS and 

MAPS across each year of the study. As the mean scores across the four exams for 

each year, 2014–2017, vary in both the positive and negative, there are no 

consistent trends within a specific year. Figures 21 and 22 highlight these variations 

within each year for the KAPS sections of the exams and the MAPS sections 

respectively. These results indicate that the individual exams had a greater 

influence on the variation in results than the intervention. As such, it was concluded 

that the SRL and resilience intervention did not measurably influence the KAPS or 

MAPS results achieved progressively from Term 1–Term 4 in any given year and 

hypotheses 3a and 3b were rejected. 
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Table 12. Descriptive statistics of the study's exam results, 2014–2017. 

Exam results 2014 2015 2016 2017 

KAPS     

Term 1     

Mean 0.66 0.68 0.74 0.77 

SD 0.24 0.21 0.22 0.20 

Term 2     

Mean 0.67 0.65 0.70 0.73 

SD 0.20 0.19 0.20 0.18 

Term 3     

Mean 0.69 0.74 0.77 0.78 

SD 0.20 0.18 0.15 0.15 

Term 4     

Mean 0.71 0.74 0.72 0.74 

SD 0.20 0.16 0.18 0.17 

MAPS         

Term 1     

Mean 0.69 0.60 0.72 0.74 

SD 0.20 0.26 0.24 0.20 

Term 2     

Mean 0.51 0.61 0.53 0.55 

SD 0.26 0.21 0.30 0.25 

Term 3     

Mean 0.71 0.62 0.66 0.66 

SD 0.20 0.22 0.23 0.23 

Term 4     

Mean 0.62 0.61 0.59 0.59 

SD 0.24 0.24 0.24 0.23 
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Fig. 21. Average exam percentage achieved, Term 1–4 exams, KAPS exam sections, 

2014 (control)–2017. 

Fig. 22. Average exam percentage achieved, Term 1–4 exams, MAPS exam sections, 

2014 (control)–2017. 

While there are incremental increases in the degree of difficulty in the assessment 

items, the distinct variations, positive and negative, indicate that students were not 

able to easily recruit and utilize the SRL skills they had used previously. This clear 

lack of effective translation highlights the need for SRL opportunities to be 
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embedded in the classroom regularly and across many domains. The development 

of SRL and resilience in the differing subjects would best support students to 

develop a broad range of strategies that enable them to engage with SRL and 

resilience effectively. 

4.4 Action research data: Staff surveys 

Staff surveys conducted at the end of each intervention year represented an 

opportunity for teachers to reflect on the program and its influence on their 

pedagogy. As a key reflection of the action research component, that is the ongoing 

refinement and adjustment of individual teaching practice, the results provide an 

important summary of perception as opposed the collective feedback provided at 

each meeting juncture. 

4.4.1 Staff surveys (2015) 

At the end of 2015, the staff involved in the intervention completed a survey that 

asked them to assess their implementation of the program, whether or not they had 

observed changes in their students’ awareness of SRL and resilience and the extent 

to which these changes enhanced students’ engagements with their learning. Staff 

responses to these questions are presented in Figures 23–25. It is noted that five (5) 

of the nine (9) staff involved in the program completed the survey: three staff were 

either absent or on leave and one staff member was not aware that the survey was 

being conducted and subsequently did not complete it. The collective feedback in 

the survey indicates that staff did notice some change and valued the intervention. 
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Fig. 23. Teacher survey responses on their implementation of the program 2015: 

“Question 1: On a scale of 0 to 10; 0 being not at all and 10 being consistent.” 



110 

Fig. 24. Teacher survey responses of student skills relating to SRL and resilience 2015. 
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Fig. 25. Teacher opinion on the impact of the intervention on their classroom 2015. 

The survey results indicate that the general sentiment towards the program was 

positive. The fact that teachers believed that students were better able to identify 

and manage weaknesses, and that it was having a positive impact on the class, 

indicates that teachers were modifying their pedagogy as informed by the enhanced 

engagements they saw from their students. In summary, the survey supports the 

point that the regular discussions about the program were having the desired effect 

in keeping it at the forefront of the teacher’s mind. 

One teacher observed that, with the completion of external testing in Term 2 

(National Assessment Program – Literacy and Numeracy [NAPLAN]), the 

program was much more effective in Term 3, due to there being less assessment 

and pressure on the students; students were better able to focus on and target their 

content weaknesses for the work they were completing in that specific term. The 

potential to further investigate this claim is noted, but outside of the terms of 

reference for this research. 

4.4.2 Staff surveys (2016) 

All staff involved were asked to complete a survey asking about their 

implementation of the intervention during 2016. They were to reflect on the 
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changes they saw in student awareness and practice of SRL and resilience and 

provide feedback on the extent to which they perceived the program as positively 

re-shaping their pedagogy. Figures 26 to 29 are a summary of the feedback 

provided. Note, seven out of the nine teachers involved in the program completed 

the survey in 2016. 

Fig. 26. Teacher survey responses on the impact of the intervention on their classroom 

2016. “Question 1: On a scale of 0 to 10; 0 being not at all and 10 being consistent.” 
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Fig. 27. Teacher survey responses of student skills relating to SRL and resilience 2016. 

Fig. 28. Teacher reflection on their implementation of the program 2016. 
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Fig. 29. Teacher survey comments 2016. 

The staff survey results support the feedback provided by the teachers over the 

course of the year, namely that more resilience lessons and related 

concepts/processes were conducted over 2016 than had been the case in 2015. 

Further, specifically in that resilience lessons were provided more consistently than 

in 2015, and the concepts of resilience were highlighted and reiterated regularly. 

Figure 26 indicates that teachers rated their implementation higher than the 2015 

group. Figures 27 and 28 show that teachers continued to see the value of SRL and 

resilience, thus continuing to value it as part of their pedagogy. The comments in 

Figure 29, constitute feedback that was integrated into the 2017 program and also 

evidence the ongoing investment in the program by relevant staff. 

The 2016 iteration was a consolidation year, with an expectation that teachers 

would continue to run the intervention and integrate SRL and resilience into their 

standard teaching routines. The survey responses indicated that this was the case, 

and teachers had reverted back to their pre-intervention teaching strategies. 

4.4.3 Staff surveys (2017) 

All staff involved in the 2017 program were asked to complete a survey asking 

whether or not they saw value in the program and the impact of the program on 

their teaching and students’ engagements with learning. These staff also completed 

a teacher reflection survey (see Figures 30–32) which allowed them the opportunity 

to reflect on changes to their pedagogy as well any changes in student behavior 

which were linked to their participation in the program. 



115 

Fig. 30. Teacher survey responses on the impact of the intervention on their classroom 

2017: “Question 1: On a scale of 0 to 10; 0 being not at all and 10 being consistent.” 
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Fig. 31. Teacher survey responses of student skills relating to SRL and resilience 2017. 
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Fig. 32. Teacher reflection on their implementation of the program 2017. 

Teacher survey responses from 2017 indicate improvement in the consistency of 

the delivery of resilience lessons (see Figure 30). Figure 31 indicates that teachers 

continued to see the benefit of developing SRL and resilience, the majority of 

teachers seeing “some” or “significant” change in student awareness of SRL and 

resilience. Figure 32 shows that teachers also see the value of the intervention, with 

almost all of them “agreeing” or “strongly agreeing” that the intervention has had 

a positive impact on the students. Finally, While there will always be room for 

improvement, the fact that the control cohort was taught in 2014, a significant 

period of time ago, it is thought that teacher expectations of students’ competencies 

regarding SRL and resilience are higher, reflecting increasing staff familiarity with 

these skills/processes and increasing confidence in their ability (staff ability) to 

facilitate the development of these skills. 

One survey comment stated that “they can see the value of the program, but 

thinks it needs to be administered more regularly.” This poses an interesting 

scenario: while the replacement of content with SRL activities was thought by the 

primary researcher to be the biggest hurdle in the initial phase of the intervention, 

as it would potentially be perceived as reducing “teaching time,” it now needs to 

be considered whether enough SRL opportunities are being presented to students. 
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5 Discussion and conclusions 

The focus of this study was to determine whether the in-situ development of SRL 

and resilience skills/capabilities of Year 7 students resulted in statistically 

significant improved exam results relative to the control cohort results. Given that 

several decades of research (Connell et al., 1988; Dweck, 2006; Sagor, 1996; 

Yeager & Dweck, 2012; Zimmerman, 1990) suggest that the development of SRL 

and resilience will have a net positive influence on achievement, it was 

hypothesized that a statistically significant difference would be found favoring the 

intervention. 

The analysis was completed separately for the two criteria of KAPS and MAPS. 

The analysis determined that there is a significant difference between the control 

and intervention years for the KAPS criteria and that this difference positively 

favored the intervention cohorts. Most notably, the 2017 analysis of the quartiles 

one and two data indicated significant difference favoring the intervention for all 

exams completed in 2017 compared to the control results in 2014. These results are 

in alignment with Dignath and Büttner’s (2008) meta-analysis which similarly 

found that SRL interventions had a positive impact on Mathematics learning 

outcomes. Furthermore, this increase in statistically significant differences 

highlights that the refinements and adjustments made year to year were having a 

positive impact on the academic outcomes achieved by students, which also 

indicated that teachers were refining their practice over time. 

The KAPS data also indicated that the transference of SRL skills is not easily 

achieved by students across the different units of work completed. This was 

inferred based on the fact that the results across the four exams in each individual 

year of intervention did not progressively or consistently improve from Term 1 to 

Term 4. This inference supports previous research findings which note that students 

find it difficult to transfer SRL skills across subjects and within subjects as they 

struggle not to associate the SRL skills with the specific content with which it was 

previously used (Malmberg, 2014; Mevarech et al., 2018). The analysis also 

determined that there was no significant difference between the control and the 

intervention years for the MAPS criteria. Significant differences were identified 

between some assessment data points; however, no trend or correlation could be 

established. 

These findings indicated that the in-situ development of SRL and resilience 

skills had a significant and positive influence on students’ KAPS outcomes; hence 

hypotheses 1a and 2a were accepted. Conversely, the findings also indicated that 
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there was no influence on students’ MAPS outcomes; hence hypotheses 1b and 2b 

were rejected. Finally, the findings also indicated that there was no influence on 

students’ progressive results over the course of a school year; hence hypotheses 3a 

and 3b were rejected. 

While it is easy to critique the association of the net gains being specifically 

linked with the intervention, as previously discussed all accessible variables were 

controlled for. Of note: 

– The normal practice of the school was adhered to in terms of timetabling and 

teacher allocation. 

– The assessment items used in the analysis were conserved throughout the study 

and independently verified as statistically comparable. 

– External aptitude test data found that the cohorts in the study were statistically 

equivalent. 

As such, the intervention was the only sustained difference compared to the control, 

and thus it was determined to be the primary influencing factor with respect to the 

statistically significant differences found. 

In addition to the quantitative analysis, this dissertation also sought to address 

the research questions which critically review the implementation of the 

intervention and contextualize the quantitative findings with the feedback provided 

by teachers and students. Specifically, these research questions address the 

perceived influence of the intervention with respect to student results achieved, the 

specific strategies developed and the use of digital technologies to enhance SRL 

and resilience. In addition, the most important aspect of the study was to explore 

how teachers engaged with the intervention and subsequently incorporated SRL 

and resilience into their teaching practice. 

As action research, the progressive refinements and modification to the 

program were essential to the study. Year-by-year findings are presented and 

discussed in detail to paint an incremental picture, an aspect critical to any who 

might wish to replicate and/or introduce a similar methodology. The development 

of SRL and resilience understanding, in teachers and students alike, was achieved 

over the long-term; hence, to dismiss the process and report only on the final 

strategies and results would be misleading. Accordingly, the overall findings of 

each operational research question will be summarized before the progressive 

findings and refinements of each iteration are discussed. 
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5.1 Research questions: Findings and refinements (2015–2017) 

As the development of each intervention underpins the progressive changes 

implemented over the iterations, each will be addressed individually. Each 

intervention year, 2015 (intervention cohort 1), to 2017 (intervention cohort 3) is 

discussed from the perspective of the study’s operational research questions, 

exploring the aspects of the intervention that were developed and refined each year. 

In addition, feedback, inter-year recommendations and meta-inferences (Teddlie & 

Tashakkori, 2009) are also discussed in detail. Finally, as each strategy 

implemented is discussed, all subsequent refinements to that specific strategy are 

addressed. 

A number of refinements and improvements have been made to the 

intervention over the course of this three-year research project, reflecting the 

experiences of the different teachers involved. Further, the refinements and 

improvements are a feature of the collaboration and reflections that underpinned 

the framing and implementation of the intervention. As teachers came in and out of 

the Year 7 teaching team, their input was been broad and varied, drawing upon their 

careers, their additional subject areas, and their general life experience. 

It is important to note that these refinements and modifications have been 

continually subjected to scrutiny by a collective of teachers, rather than the research 

and interpretations of one individual. Furthermore, as the refinements forum 

encouraged and required a genuine contribution, it also exposed teachers to the vast 

array of potential strategies they could use during the dedicated resilience lessons. 

Teachers noted that these opportunities to reflect, refine and receive feedback are 

otherwise rare. Accordingly, the differences between the nature and conduct of the 

intervention in 2018 as compared to 2015 are indicative of the highly refined and 

carefully planned strategies that represent a culmination of the work previously 

completed. Hence the latest iteration represents best practice according to all the 

teachers who were and continue to be involved in the intervention. 

5.1.1 Intervention cohort 1 (2015) 

This section addressed the research questions for the first year of the intervention, 

2015. As the first year of the intervention, all teachers were new to the program and 

developing their pedagogical integration and usage of the strategies as they went. 

Moreover, as strategies were used, the efficacy of these strategies informed they 
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continued usage and subsequently informed integration for future intervention 

years. 

How did teachers and students perceive the development of skills 

associated with SRL and resilience? 

The intervention commenced in 2015, at which time the introduction and 

implementation of resilience lessons were new to all teachers. With a view to 

familiarizing participating teachers, the primary researcher presented an 

introductory PowerPoint (see Appendix 3), to all classes and assisted teachers to 

run the first few resilience lessons. Originally there were rigid and specific 

structures attached to each resilience lesson; however, it quickly became clear that 

students could grasp the concepts required with greater flexibility. Accordingly, an 

open resilience lesson, where students were individually identifying and targeting 

weaknesses quickly became the regular construct. Multiple staff observed that 

students who were struggling during these lessons were floundering with the start 

of the process; the identification of their specific weaknesses based on their own 

reflection. These students were easily identified given they were unable to 

articulate specific skills that they were aiming to improve as part of the resilience 

lesson. Subsequently, teachers co-regulated the identification process. Teachers 

reported that in dealing with these students they would ask them to go back to 

content previously covered and rate their understanding of the skill. If students 

could not gauge their understanding of content from memory alone, they were 

prompted to reread the concepts, rework some questions, and then assess their 

understanding as either a strength or weakness. Subsequently, these students were 

able to engage with the SRL cycle by repeating the process for other skills. 

Teachers also reported during faculty meeting dialogue that significant 

numbers of students quickly forgot what the resilience lessons signified and how 

to engage in the SRL process. This is to say, week to week, teachers were not able 

to simply state that the lesson was a resilience lesson and students would conduct 

themselves appropriately. Subsequent discussion between teachers once again 

highlighted the need to be explicit and allow students to develop their 

understanding and skills over time. Accordingly, teachers prompted students and 

revisited the entire construct at the beginning of each resilience lesson which had 

the desired effect, and students once again engaged in the SRL process. These 

student experiences served to highlight the importance of lesson introductions and 

plenaries (Hattie, 2009; Marzano, 2007) enabling students to regularly discuss the 
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critical aspects of SRL and resilience and embed the lesson as an ongoing 

occurrence. 

A critical aspect of the resilience lessons was the requirement for students to 

document their work. Students did this utilizing a range of digital and non-digital 

forms and this formed the base with which students could show their progress and 

justify their efforts during the resilience lesson. This also helped teachers identify 

which students needed additional support and promoted accountability for the 

students conduct. Furthermore, it was important to highlight to students that the 

quality of their work was of significant value to their learning and not the volume 

of work completed. The tendency of many adolescent students to seek affirmation 

and positive acknowledgement from their teachers was manifest in a number of 

classrooms but tended to be by students more concerned with the quantity rather 

than the quality of the work they completed. In these cases, students may not have 

been enhancing their resilience by engaging with personal academic weaknesses; 

they were not targeting their weaknesses for fear of failure or for fear of the 

perceived lack of effort in completing a small amount of work. In dealing with this 

type of issue, teachers found that it became a valuable lesson for these students to 

engage with the quality over quantity. 

This type of affirmation seeking behavior also highlighted to teachers those 

students who were aware of peer perceptions of their competence and who were 

thus uncomfortable in a collaborative and openly reflective classroom environment. 

As resilience lessons are self-directed by students, teachers reported that they were 

better able to identify, understand and collaborate with those students who were 

fearful of critique by their peers. This role of supporting students to be open to peer 

dialogue and harmonizing their interactions was found to be as important as 

monitoring the engagement with resilience and SRL. 

While teachers indicated that most students could effectively engage with the 

concepts of SRL and resilience, they also indicated a need for resources that 

students could use to better highlight their strengths and weaknesses and inform 

their decision making. These resources, which included the mid-term exam, 

“Myprogress” reflection spreadsheets, resilience lesson OneNote pages and 

assessment reflection sheets. In the first year and first semester of the intervention, 

faculty dialogue suggested by experienced teachers resulted in specific strategies 

being rolled out in Semester 2. Teacher feedback indicated that these strategies had 

a significant effect on student capacity to assess their degree of competence with 

different skills. Furthermore, teachers indicated that these strategies also provided 

insight and conversation starters for them in discussions with the students and also 
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parents. This was particularly powerful when student and/or parent perception of 

competence was grossly inaccurate. 

Finally, during Semester 2 of 2015, when specific resources were deployed, it 

was noted that student dialogue when receiving and reviewing the completed 

assessment changed significantly. Whereas many students who achieved a 

disappointing academic result prior to the intervention tended to express dismay, 

brood quietly or articulate their lack of aptitude for Mathematics, students who had 

been involved in the intervention were able to critically review their achievement 

and engagement with a view to enhancing their results in a future assessment. 

How did the development of implicit and explicit strategies, designed to 

enhance student SRL and resilience, improve perceived student learning? 

The following represent the strategies specifically developed and deployed during 

this intervention year. Each strategy discussed addresses both the reasoning and the 

perceived value-add. In addition, each strategy is reviewed with respect to its use 

across all intervention years. 

Exam review lessons explicitly led and directed 

The first successful strategy that was trialed before being embedded into practice 

was the dedication of lessons to review completed exams in detail. While essential 

in any education setting, it was noted by most teachers that students were poor at 

analyzing and reviewing their exams. Moreover, students tended to be focused on 

the grades awarded and saw assessment as the culmination of a unit of learning 

rather than an opportunity to engage with further learning. In terms of accessibility 

and tangibility, students were capable of effectively using this strategy as it 

incorporated the most recent summative assessment, but a surprisingly large 

proportion of students, who were not as resilient as their peers, struggled to 

effectively engage with the process if they were surprised by their results. The 

academic resilience of these students when first confronted by this strategy was 

found to be very poor across all iterations of the intervention. The shock of 

receiving an unexpectedly poor grade resulted in the emotional dismissal of the 

assessment. In some cases, students essentially refused to review and rework their 

exam because of their dismay at the result. The collective weakness of students’ 

abilities to review and reflect effectively highlighted both their lack of resilience 

and the importance of the development of an appropriate reflection process. In 



125 

considering these findings, applicable discussions during faculty meetings also 

highlighted the need for staff to not assume that students were able to review their 

assessment effectively. Accordingly, as part of the intervention, teachers spent class 

time developing students’ skills with regards to reflecting on and reworking their 

responses to examination questions. 

This strategy, embedded as part of the normal review process, proved to be one 

of the most valuable, as it became part of an improved culture of learning and was 

perceived as being as important as completing the exam. The teachers involved 

reported that this process needed to be teacher-led and a taken-for-granted 

component of students’ engagements with all assessment formats. Another 

interesting point is that, via individual conversations, the emphasis on review and 

reflection was significantly more pronounced in teachers who had been teaching 

for a decade or more. These teachers indicated that they would expect students to 

pick apart the exam, reflect on their performance, their exam conduct, and their 

preparations. Furthermore, some teachers expected students to rework each 

question that was not completed correctly and establish if there was a mechanical 

error or a conceptual misunderstanding. For some teachers, specific targeting, and 

goal setting for the next round of assessment was also expected. By contrast, those 

teachers who had been teaching for less than five years were not as well-suited to 

prompting and overseeing students’ reflections regarding their exams until they 

critically considered it as part of the ongoing faculty dialogue. 

Effective review of and reflection on assessment are well established as critical 

to effective learning; however, the assumption that students can and will do it is 

problematic. A second-year teacher indicated as much in one of the faculty 

meetings, highlighting his surprise when students, even after perusing their marked 

exam, could not articulate the concepts they had struggled with. 

Assessment reflection sheets 

The process of using the reflection sheets at both junctures was generally met with 

poor engagement by students and all teachers reported that the setting of clear 

expectations, particularly with respect to strengths and weaknesses, was required 

almost every time they were used. Furthermore, it was noted by several teachers of 

the high ability classes that their students were also reluctant to engage with the 

reflection sheets and struggled to see that careful reflection and subsequent 

refinement could make the difference between an A and an A-. 
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While emotional maturity and resilience was a factor in the quality of reflection, 

particularly for students who achieved poor results, most students did engage in the 

process when guided, and saw value in the reflection sheet. While most students 

initially only highlighted specific concepts as strengths or weaknesses, such as 

fractions or percentages, over time they started to associate positive and negative 

behaviors with performance. For example, students started to indicate that they 

were confident in their capacity to achieve in exams because they had been 

attending peer-tutoring, while others would attribute a poor prediction to not 

working hard enough in class or not doing their homework consistently. These are 

rudimentary reflections; however, for 11- to 13-year-olds, these associations 

represent an important element of their learning and the impacts of their efforts. 

Discussions during faculty meetings have suggested several reasons for the 

trouble that students had engaging with the reflection sheets. 

First, it was noted that some students were predicting significantly inflated 

marks that were substantially different from the achieved grade. Teachers reported 

that these students found the discrepancy a jarring reality, which was hard to deal 

with, particularly when the prediction could not be dismissed, given that it was their 

own prediction. Avoidance tended to be the coping strategy of choice with these 

students. They were also noted to provide poor reasoning for this predicted 

achievement, struggling to highlight strengths and weaknesses effectively. The 

students’ engagement may be largely explained by their lack of experience with or 

skill at personal reflection. Teacher observations noted that these students were 

struggling to objectively review their work and were unable to see beyond the grade 

they achieved, thus missing the review and reflection learning opportunity. 

Interestingly, most students who predicted poor results tended to be more accurate 

and tended to have clear reasonings, such as, “I didn’t study properly” or “I didn’t 

understand some of the work.” 

Secondly, student perceptions of their learning capacities, either growth or 

fixed (Yeager & Dweck, 2012), quickly differentiated between those students who 

would readily engage or struggle with the reflection process. Many teachers over 

all iterations indicated that they had regular conversations with students who 

believed they achieved what they could and could not improve any further. These 

students eventually, however, completed the activity properly with significant 

teacher guidance. 

Finally, the most prevalent reason teachers attributed to student avoidance of 

reflection sheets was simply that they lacked the skills to effectively critique their 

work, found the task quite difficult, and/or found the task cognitively draining. For 
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any given reflection activity, students were challenged to draw upon a large number 

of specific skills. At a basic level, students were required to assess their overall 

performance, analyze incorrect responses, and compare and contrast their exam 

with the model solution-set exam. Subsequently, students were also taught to 

determine if errors were conceptual or mechanical, determine if there was 

consistency in their errors, and assess if there was an underpinning concept that 

they particularly struggled with. 

Given the depth and breadth of effective reflection, and when coupled with the 

previous two points, it is easy to see why students would indeed struggle with the 

process. 

From a teacher administration perspective, while the reflection sheet is 

deployed with every assessment, “the immediate reflection after assessment” part 

of the reflection sheet was occasionally overlooked when time constraints came 

into play. This sporadically happened at the end of the term subject to timetabling 

interruptions such as exam blocking, end of term assemblies, etc. To ensure that the 

value of the pre- and post-assessment reflection is maintained, the 2018 iteration 

will have the reflection sheet presented to students shortly in advance of the exam 

as part of their final revision. Teachers expect that integrating it as part of a 

dedicated pre- and post-exam lesson will raise both its quality and usage. 

In summary, the reflection sheets were invaluable in providing students with 

personal reflections and strategies to assess and amend their conceptual weaknesses. 

They also provided teachers with significant insight into students’ perceptions of 

Mathematics, their perceived ability, and their mindset. Additionally, as the 

reflection sheets were sent to parents with the assessment item for perusal and 

review, they provide parents with additional feedback and conversation starters 

with respect to the assessment. 

Formative mid-term exams completed in exam conditions in class 

Formative mid-term exams were suggested early in Semester 2 of the 2015 

intervention, as participating teachers wanted to gauge how their students were 

progressing and adjust their teaching as they were approaching their revision cycle. 

When the mid-term exam resources were discussed at a faculty meeting, it was 

pointed out that apart from the end of term assessment, students had no formalized 

feedback on their conceptual understanding of the classroom content other than that 

provided by their teacher. Most teachers articulated different strategies they used to 

gauge student understanding, including quick quizzes, worked examples with 
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teacher-led questioning, etc. However, it was still concluded that there was no 

feedback provided to students that covered all the concepts learned to date. 

It was also brought up in the faculty discussion that while the teachers expected 

students to perform in exams once a term, there was no provision of opportunities 

for students to practice exam conditions or explicitly develop the required skills or 

aspects of resilience required—specifically, skills such as time management, 

dealing with exam pressure and anxiety, question management, error checking, 

question interpretation and effective perusal. Question management alone includes 

aspects such as allocating time per question and time per mark, and whether to skip 

a question based on the degree of difficulty and level of understanding. It was 

concluded that teachers should be conscious in supporting students to develop skills 

to effectively perform under exam conditions and not assume that they would 

innately develop. 

Accordingly, it was decided that mid-term exams were to be written into the 

curriculum and the learning of exam skills to be addressed explicitly. Students 

would cross-mark each other’s exams guided by the teachers and receive immediate 

feedback on their understanding of content completed so far that term. In addition, 

teachers would have a definitive measure to gauge if individual students were 

lagging significantly or if the class required concepts to be retaught. 

The mid-term exams thus provided both feedback on content understanding 

and also an important opportunity for students to practice and target aspects of 

exam technique. Teachers reported that they explicitly taught exam strategies and 

asked students to reflect on their own levels of exam competency. Student feedback 

indicated that they perceived the mid-term exams as providing them with important 

insights with regards to content competence and exam skills. Some students also 

indicated that they worked through the mid-term exams with their parents and/or 

tutors, using them as a start to the exam revision. Parental feedback found the mid-

term exams a valuable measure of their child’s progress and they noted that it gave 

them a means to proactively assist with revision and revision organization well in 

advance of the exam. Students were required to take mid-term exams home after 

they have been completed and marked in class for their parent(s) to peruse and 

review. Parents regularly request permission to copy or keep the mid-terms for an 

additional few days, so they can fully review the content with their child. 

The mid-term exams provide tangible data that enables all invested parties to 

make informed decisions regarding the progress of understanding, study habits and 

support interventions. Teachers garner individual feedback, and in the cases of 

students doing quite poorly, start remediation processes a month in advance of what 
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was previously possible, with the capacity to also engage the Head of Faculty, Head 

of Learning Support and/or Housemasters if warranted. 

Another valuable aspect of the mid-term exams was for teachers dealing with 

parents who did not have an accurate understanding of their son’s academic 

standing or level of achievement. This manifested at times in parents preferring to 

explain their son’s disappointing academic results through reference to a range of 

broader contextual factors such as the academic quality of the relevant class or 

school rather than his academic preparedness. In these cases, the mid-terms 

provided formative evidence to parents of their son’s level of understanding well 

in advance of summative assessment, thus highlighting knowledge gaps well in 

advance of summative assessment. 

Finally, the need to write additional assessment has afforded teachers 

opportunities to practice writing and reviewing formative assessment and to review 

the effectiveness of the assessment after it has been completed, e.g., the 

effectiveness in terms of the accessibility of questions, the completion rate within 

the timeframe and the applicability of the content. As these assessments were 

written early in the term, a low-stress period, and were low stakes due to their 

formative nature, teachers who were inexperienced in writing assessments were 

primarily given these opportunities. In addition, these formative assessments also 

provided opportunities to experiment with novel types of questions. Teachers noted 

during faculty meetings that by writing assessments more often, they were better 

able to develop the question comprehension skills in their classes. 

To conclude, the mid-term exams represented a simple, logical strategy which 

provided quality feedback to students and teachers alike (Azevedo & Aleven, 2013; 

Hattie, 2009). Parents, teachers, and students involved reported they found them to 

be useful and supportive of the learning process. While effective teaching will 

always incorporate some form of ongoing formative feedback (Hattie, 2009; 

Marzano, 2007), the difference in this case has been the mandating of the 

completion of formative assessment and the dedication of curriculum time to doing 

so. In addition, the importance placed on the mid-terms as critical learning 

opportunities also strengthened the amount of quality learning leveraged. As one of 

the first strategies added to the program in 2015, the mid-term exams are now part 

of the Mathematics landscape and have been rolled out through year levels 7–10 in 

an official capacity. 
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Revision checklist with links to digital resources (coarse) 

These links have already been made available during the duration of the term and 

students may have been directed to them previously by teachers as part of their 

classwork or even in previous resilience lessons. The standard of questions 

produced represents the basic standard of one-two-star standard KAPS questions. 

The simplicity of the resources, including the green/red right/wrong feedback, 

contributes to students’ SRL capacities by providing them with tangible ways to 

gauge their understanding of a skill (planning), complete the skill (practice) and 

self-assess their understanding and process (evaluate), before restarting the process 

(Zimmerman, 2002). Students indicated that while they used the resource as a 

revision tool, they tended to position it as such rather than as a specific component 

of SRL. In a literal sense, SRL is an advanced revision cycle; however, developing 

students to critically reflect on and evaluate their revision is the key to developing 

their broader understanding of SRL. 

From a teaching perspective, it has been noted that students used the revision 

checklist as a guide in the resilience lesson, well in advance of the termly exam. 

That is to say that they were developing their capacity to plan and evaluate their 

strengths and weaknesses guided by the content links provided. Student feedback 

indicated that they saw the guide as a simple way to assess their basic knowledge 

and a means to proactively familiarize themselves with future content. Teachers 

have also reported that students perceived it as an easy resource that fundamentally 

satisfied the requirements of a resilience lesson—i.e., to find and target weaknesses. 

While some students tended to complete revision links that they were already 

comfortable with (i.e., they completed an easy task), they still found flaws in their 

understanding and innately adjusted to target these flaws. Teachers reported that 

even as students were actively seeking to “reduce the amount of work” they had to 

do, they were still engaging with the SRL process and were practicing it effectively. 

In faculty staff meetings, teachers took responsibility for not realizing the 

potential that revision checklists offered for developing or enhancing students’ SRL 

skills. Teachers reported that neither they nor their students regularly used these 

checklists. In part, this reflected these teachers’ preference to utilize revision 

checklists and accompanying schedules they had prepared for their students. In 

addition, those teachers who were not skilled at using the relevant technology and 

digital resources provided in a OneNote facility tended not to use these resources. 

It is not surprising, therefore, that the priority accorded to developing teachers’ 

technological skills since the commencement of the research in 2015 resulted in an 
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increase in the use of the revision checklist. Over the course of research undertaken 

in 2018, the checklist was more specifically linked by teachers with the 

development of SRL in students and used in the place of individually prepared 

revisions resources. 

“Myprogress” reflection spreadsheet added to OneNote 

In addition to prompting students to reflect on the competencies, the fact that it is 

an editable document allows students to engage with the SRL process using the 

spread to guide them as they aim to achieve an entirely green spreadsheet. The ease 

with which this text allows students to identify their weaknesses and plan and 

record appropriate responses was recognized and valued by most students. Teachers 

also reported the user-friendly nature of these spreadsheets, which allow students 

to identify and understand those exercises with which they had the most difficulty. 

Both the “Myprogress” reflection spreadsheet and the revision checklist 

provided scaffolding SRL opportunities for students to reflect on their learning. 

Some teachers instructed students in its use and integrated it within their pedagogy. 

Other teachers, however, did not use it as a regular part of their pedagogy, but 

produced their own review content and prompted students to engage in an almost 

identical process. Furthermore, some teachers simply ignored its existence as they 

saw it as potentially consuming curriculum time. 

In assessing and addressing why teachers’ utilization of the spreadsheet fell 

short of expectations, the underpinning issue was identified as being, in a similar 

way to the revision checklist, due to teacher comfort and competence with 

technology. Their preference was to use more traditional methods of review and 

reflection. In dealing with these issues, there will be a significant emphasis is the 

use of this strategy in 2018 with the focus of the familiarization and upskilling of 

teachers to be increasingly comfortable in its use. 

This will be a critical refinement for the fourth iteration as the “Myprogress” 

reflection spreadsheets are used in Years 8 and 9 in addition to the Year 7 

intervention. In targeting its use, first the spreadsheet will be again presented and 

discussed at a faculty meeting to reinforce its status as a valued SRL tool, and draw 

attention to the fact that it has been written explicitly into the termly lesson 

overview. Second, the explicit incorporation of the spreadsheet will be during a 

prescribed resilience lesson in the week leading up to the two (2) week revision 

cycle. Furthermore, support to run this lesson will be provided in the form of joint 
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lessons or even the running of the lesson by a teacher who is comfortable in doing 

so. 

In summary, the “Myprogress” reflection spreadsheet received regular positive 

feedback from the teachers who used it regularly and from those teachers who do 

not—the issue with the latter being their comfort rather than the resource itself. 

Ultimately, faculty discussions concluded that the value lies in the ease with which 

connections can be made between the spreadsheet activity, SRL, resilience and 

growth mindset as part of student SRL development. 

How did teachers perceive the development of student skills in utilizing 

digital technologies on student SRL and resilience skills? 

The development of student technological skills involves two (2) separate 

components: their general digital skills development and their ability to use 

technology to support the SRL. In addition, this aim was also dependent on the 

capacities, willingness and development of the teachers involved in the program. 

The use of technology in both the school and the Mathematics department is prolific 

and robust. The one-to-one program has been in place for over a decade and there 

have been many innovations over the years that have been recognized by differing 

technological and educational institutes. However, there remains a pronounced 

contrast between faculties and individual teachers in terms of their integration of 

technology into the classroom. Accordingly, the underpinning influences that 

teacher digital skills have on the development of student digital skills will also be 

addressed and discussed in this sub-chapter. 

Students’ general digital skills were developed from 2015 when they were 

introduced to their device and guided by the teacher in terms of its basic set up and 

operation. Specifically, the basics included setting up of subject folders, OneNote 

notebooks, email, the use of the school learning management system and the 

creation and usage of a Khan Academy account. To effectively cover all these skills, 

there was an initial intensive introduction and setting up of their devices followed 

by regular use of the skills. Subsequently, teachers introduced students to the 

different digital aspects at appropriate junctures. Examples include the navigation 

and use of the Khan Academy website when it complemented the learning in class, 

the completion of the “Myprogress” reflection spreadsheet at an appropriate 

reflection junction and the use of the websites listed on the revision checklist when 

the class reached their revision cycle. 
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In the first year of the intervention, the development of student digital 

competencies was found to be inconsistent and poor. After many discussions, at 

faculty meetings and informally, it was concluded that this was subject exclusively 

to teacher competence and the value they place on the specific resources. Moreover, 

it was identified that a teacher’s competence with technology was directly 

proportional to their willingness to engage with the devices and subsequently 

develop the skill sets within their students. 

Over the three iterations completed, the use of technology by teachers has 

increased; however, it has been a gradual process. While there was a consistent 

spread of experience across the teachers involved in the program, dialogue found 

that the more experienced teachers utilized the technology the least. Further 

discussions identified that they were not so much resistant to change, but rather 

resistant to upskilling themselves to the point where they could see the value of 

using the technology over their traditional methods. Direct teaching and the 

minimization of distractions are effective strategies in ensuring content is delivered 

and behavior is managed effectively; however, this strategy leaves no scope for the 

development of SRL or digital literacies, digital discipline, or digital resilience that 

students need to have to function effectively in the future. 

Several strategies were utilized to support teachers and better engage them with 

the technology from 2015–2017. Staff were introduced to the resources and faculty 

discussions with respect to their benefits for students and differentiation. Teachers 

were also encouraged to use them in class using a buddy system with another 

teacher and class when they did not feel comfortable. Teachers were also invited to 

observe and/or engage with other classes that were using the resources. The explicit 

use of resources and technologies was not mandated, so as to not dismiss individual 

teaching experience or highlight potential technological shortcomings. 

Teacher feedback on these strategies was generally positive, with many staff 

buddying up with others to actively develop their classes and upskill themselves 

with the specific strategy. Some staff, however, reverted to prior methods and gave 

a range of reasons for their decision in this regard, including that the students were 

distracted too often, they could teach more/better with less technology or the 

student devices had continual issues and it was ineffective/inefficient to continue. 

These responses showed that the teachers themselves lacked the foresight to see 

that the students need the opportunities to manage themselves more effectively, 

specifically learning how to ignore the distractions and learn how to maintain their 

device effectively. While frustrating at times and seemingly an inefficient use of 

class time, all teachers, both prior to and during the intervention, acknowledged 
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that the provision of these lessons developed student SRL and resilience, which 

ultimately supported their long-term learning outcomes. The teachers who were 

frustrated to the point of removing the use of a device did continually re-engage 

with the technology alongside refining their technology management in addition to 

the strategies already noted such as the mid-terms, revision checklists etc. 

In dealing with the issues outlined above, additional strategies were deployed 

with the focus on supporting teachers. This support included an IT services member 

being available to go to individual classes and discretely troubleshoot student issues, 

the Head of Faculty proactively dealing with students who were choosing to use 

their device inappropriately as flagged by the teacher, and, if teachers suspected 

inappropriate usage of a device, the Head of Faculty would seek student device logs 

from IT and follow up. In supporting teachers, it was important that the increased 

use of digital resources was not consuming more preparation time, particularly as 

their focus should have been on the effective integration of the digital resource. 

In addition to the aforementioned strategies remaining in place for 2018, the 

focus on the value-add of the digital resources to student learning and the repeated 

highlighting of the resources at the appropriate junctures is being deployed 

explicitly. Specifically, the use of the revision checklist and the “Myprogress” 

reflection spreadsheet will be prompted across all classes at appropriate points each 

term. 

In terms of using technology to support SRL explicitly, during the first year of 

the intervention, student use of specific feedback loops (from the Khan Academy), 

was time-consuming, and students struggled to engage. This was due to many 

factors, the first of which was the fact that students were extremely reluctant to read 

and engage with the text presented on the website as they perceived it as 

unnecessary reading. When prompted to go to a specific page and then navigate 

their way to a specific exercise, students would select the wrong link, go to the 

wrong page, and then stop and wait for help. Compounding this issue was the fact 

that teachers once again assumed that students would be able to navigate the page 

appropriately. Given that they were new resources for the students and time was 

needed to read and interpret the information presented, the students capacity to 

read/scan the webpage effectively was found to be another skill that required 

careful development. 

Another issue noticed by teachers was when students submitted a wrong 

answer, some students would state that the resource was incorrect. When prompted 

to rework the question and find their mistake, students who were unable to find 
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their error would again state that the resource was wrong. This finding has been 

consistently noted in all iterations of the intervention. 

This specific issue of students assuming that the digital resource was wrong, 

and the fact that it has been consistently observed from 2015–2017 highlights 

several aspects discussed in the literature. First, the dismissal of the resource by the 

students as being incorrect, without further exploration or consideration that they 

themselves may in fact be incorrect, indicates that learning in the digital world is 

not something that is valued highly (Lavin et al., 2009). In addition, it further 

highlights that the instant gratification that adolescents are accustomed to is 

something that is expected. Just as they are used to switching between apps, 

students will chop and change until they find one that does exactly what is required 

in an immediate and intuitive manner—hence the dismissal of resources that inform 

them they are wrong. When confronted with an app or website that requires 

cognitive effort, there is resistance from some students, as this is not something 

they associate with web browsing (Azevedo & Aleven, 2013). 

With respect to the high ability classes, it became evident that the navigation 

posed less of an issue to these students on account of their capacity to listen to and 

follow instructions more carefully. However, students struggled to admit 

misunderstanding a question or not being confident about their understanding of a 

concept. When this was discussed at faculty meetings, teachers identified two 

aspects that occurred in all iterations and which aligned with the literature: peer 

perception and class status, and a fixed mindset. 

In terms of peer perceptions, some students were acutely aware of their position 

within the class in terms of ranking based on exam results. Class rankings are not 

published to students in any form, however, students discuss and review results 

amongst themselves to ultimately formulate a ranking. These students also 

regularly provided answers to class questions, were active in class conversations, 

and were students who appeared to want to please their teachers and impress their 

peers. Unfortunately, this also meant that they falsely perceived that if they made a 

mistake or answered incorrectly, they would be ridiculed and/or lose status. When 

engaging with the SRL process and reviewing weaknesses, these students tended 

to review work that they were evidently comfortable with, and, even when 

prompted, were reluctant to work through more challenging problems; they simply 

did not want to be seen as not in control. This is an issue specific to the digital 

resources, as most of them increase in difficulty and retain variety by testing other 

knowledge sporadically; this meant that the students lost control of the content by 

default. Accordingly, this sub-culture of students became frustrated very quickly 
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and increasingly fixated on being right (Dweck & Dwyer, 2012; Sagor, 1996). In 

dealing with such issues, teachers were extremely effective in promoting and 

prompting a recalibration in these students by focusing on achieving their own 

goals, and, in conjunction with parent support, continually challenging them to not 

compare and contrast their achievements with those of other students. Over the 

three interventions completed, there were a total of two students who required 

further support from the Head of Faculty to manage their result based 

competitiveness and frustrations, where intervention meetings with students and 

parents were instigated and follow up meetings continued over the course of the 

school year. 

The other type of student who struggled to engage with and use digital 

resources effectively were those who tended to have a fixed mindset (Yeager & 

Dweck, 2012). These students tended to be extremely high performers and entered 

Year 7 with a reputation for high performance. Year 7, as the first year of high 

school, represents the first juncture for many students where they are academically 

streamed according to their previous results. In addition, it is also their first official 

exposure to pure algebra in detail and they are potentially extended well beyond 

their years by teachers who are suitably skilled and trained to connect their work to 

senior Mathematics concepts. 

When these students with a fixed mindset encountered increasingly abstract 

content they are unfamiliar with or cannot grasp immediately, they tended not to 

engage with the relevant classwork, dismissing it as either being too hard or 

irrelevant (Dweck, 2006; Yeager & Dweck, 2012). Given that most of these 

students have intuitively understood mathematical concepts in primary school, the 

notion of working towards an understanding as opposed to understanding at the 

first explanation was genuinely new and difficult for them. Moreover, the concept 

of seeking assistance, via additional tutorials or their teacher, was perceived to be 

an admission of weakness. This was further compounded by their perceived 

reputation and expectations placed on them. In the context of using the digital 

resources effectively, as soon as these students became uncomfortable with the 

concept or got a question wrong, rather than working through the solution and 

learning through practice, they tended to articulate that they “don’t get it” or to 

dismiss it. 

Ultimately, the fixed mindset of these students was much harder to break, as 

their aptitude was reinforced by their peers, parents, and, in most cases, their ease 

of conceptual understanding in primary school. Teachers reported mixed success in 

dealing with these students; strategies usually included intervention meetings with 
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students and parents resulting in the provision of extension resources that required 

research and significant effort from the students. This effort was subsequently 

lauded, and the process highlighted by the teacher to the student. Parents were also 

encouraged to do the same and highlight the child’s effort and perseverance in 

learning unfamiliar content. 

As a final point, teachers noticed that during the technological development 

components of the resilience lessons, the wide range of resources available resulted 

in students changing regularly between them. Accordingly, the amount of effective 

learning was minimal. Teachers found that directing students to limit themselves to 

a small number of resources (i.e., specific websites, not specific skills), made it 

easier for these students to address the gaps in their technological skills. 

In summary, students’ skills in accessing and utilizing technology are an 

important component of their SRL. The development of these skills, in part, reflects 

not only teachers’ skills in commensurate areas but also the ability of teachers to 

frame pedagogy which adds value to students’ skills. Given the assumptions and 

subsequent issues highlighted, student use of digital resources to support student 

SRL was deemed to be sporadic and subject to the teacher in 2015. While some 

students did derive value from the resources, they were largely already equipped 

with the digital skills required. 

How did teachers engage and actively participate in the intervention and 

subsequently adjust their teaching practice to incorporate SRL and 

resilience strategies? 

When first introduced to teachers during a faculty meeting early in 2015, the 

program was presented with the goal of improving student levels of resilience and 

skills in SRL. The conversation that followed started with teachers expressing 

views relating to current cohorts, past experiences, and opinions about the current 

levels of cohort resilience and SRL. In essence, teachers were given opportunities 

to consider and give voice to their opinions on these matters. All teachers involved 

with the Year 7 cohort did so. It was broadly agreed amongst these teachers that 

resilience and self-regulation were indeed important factors that were lacking, as 

well as being skills that could be developed more explicitly. 

In introducing the intervention, it was acknowledged that effective teaching 

already provided opportunities to succeed, fail and reflect, and that the intervention 

did not require a change to one’s teaching style; however, there needed to be more 

opportunities for students to practice the skills of SRL and resilience. It was 
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important that this element was brought up in the conversation as it is often the case 

that pedagogical PD approaches are presented as “the new and only way to teach.” 

At the same time, it appears that this recognition of the importance of students 

practicing these skills may not have been sensitive to the need for some students’ 

technological skills to be enhanced as a precursor to this practice. 

Teachers agreed that resilience and SRL were important assets of an effective 

learner; however, the concept of digital resilience, and the idea that when used 

properly, technology can provide greater opportunities for learning, was not as 

universally embraced. As expected, the older, more established teachers were the 

demographic that found this to be problematic, and primarily argued that 

technology tended to have a negative impact on the effectiveness of their teaching 

as it increased the distractions accessible to their students and they could do 

activities, worksheets, etc., more efficiently without it—a point which, in their 

classrooms, is true. To this end, the discussion around the development of and 

differentiation between using the technology as a tool versus a communication 

device versus a gaming device proved to be the decisive point. It was agreed that 

technology had the capacity to be a significant distraction, but when utilized 

effectively for education it enables more efficient learning. Further, it was 

acknowledged that there was a critical need to train students to be suitably 

disciplined and resilient to use the technology appropriately in the context of the 

classroom. 

In the early stages of the program’s implementation, it was fully expected that 

staff would take time to assimilate the information and formulate opinions. 

Resistance regarding the technology was less pronounced than anticipated, and for 

those teachers who were resistant, their resistance was based on their ideas about 

their own shortcomings rather than on anything about their students, with the prime 

motivation being a desire to achieve the best possible outcomes for them. 

Distractions and inefficiency are counter to this goal. 

Over the course of the intervention, it became clear that experienced teachers 

were very adept at promoting and supporting SRL and resilience development. The 

provision of appropriate prompting and expertly guided questions highlighted just 

how skilled these teachers were. The intervention in this respect afforded them time 

to refocus these skills. 

It is worth noting that two teachers asked to not use the tablet technology in 

class. As the intervention was student-focused, this was permitted. Several weeks 

later, however, the tablets were back being used in their classrooms, as the digital 

feedback loops were found to provide faster and more efficient individualized 
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feedback around revision time. Additionally, these teachers ended up sharing digital 

resources they found to be particularly valuable. 

Throughout 2015, ongoing teacher feedback was sought on their 

implementation of the intervention, their successes, and failures and whether 

additional support was required. This was completed formally through faculty 

meetings and informally via impromptu chats around the workplace. The consistent 

conversations and openness to positive and negative feedback eventually resulted 

in teachers proactively making requests for resources and support and the sharing 

of resources. Of significant importance, the teacher engagement was supported 

over the long term, rather than disseminated over one or two days of PD. 

Accordingly, teacher engagement was increased and sustained, which, in turn, 

resulted in significant teacher development; the less experienced teachers 

developed their pedagogy and cache of teaching strategies, and the more 

experienced teachers developed their digital skills and competency at delivering 

quality activities with digital functionality. This cultural shift amongst the 

participating staff represented both a recognition of the value that the effective use 

of the technology could provide and the willingness of staff to actively upskill. 

In addition to its impact on cultures of interaction among and between staff, 

the program also emphasized the importance of time allocation. The school allowed 

the program to run without any specific restrictions. The intervention only required 

1.5 lessons out of 9 Mathematics lessons per fortnight on average—the use of a 

resilience lesson being more easily implemented when more content had been 

taught. This allocation of time, in a crowded school schedule clearly demonstrated 

the commitment of the school’s administration to this program’s initiatives towards 

improving students’ resilience and SRL. This commitment was acknowledged by 

participating staff in the program. Furthermore, the student-centric focus and 

ongoing teacher support ensured that this commitment was reiterated over the 

course of the entire program. 

Meta-inferences, recommendations, and summary (2015) 

It is important to clarify the distinction between metainference and meta-inference. 

Metainference refers to the Bayesian inference method utilized in statistically 

analysis. This research utilizes Tashakkori and Teddlie’s (2009) definition of a 

meta-inference, which they define as a conclusion, explanation or understanding 

developed through an integration of inferences obtained from the in-situ feedback 

and quantitative strands of a mixed method study. Specifically, the meta-inferences 
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drawn represent the conclusions made, incorporating all applicable data, and their 

reasoning as part of the ongoing action research component of the study. This sub-

chapter will outline the meta-inferences reasoned based on the first year of 

intervention in 2015. 

Meta-inferences 

First, the sustained implementation of the resilience lessons across the entire school 

year was enabled and supported by regular formal and informal discussions with 

individual teachers about their participation in and readings of the nature and 

progression of the intervention. These discussions highlighted the difficulty that 

some of the staff were having in integrating the resilience lessons and engaging 

with SRL regularly. As more structured support strategies were put into place and 

teachers became increasingly familiar with the conceptual framework, the 

struggling teachers found it easier to integrate. Despite their struggles with 

integrating the program, particularly in terms of technology, these teachers were 

engaged with and supportive of initiatives directed toward enhancing students’ 

resilience and SRL. Feedback indicated that the struggles they encountered were 

never with respect to SRL or resilience as concepts, but rather the efficiency of the 

lesson to best support their students learning; they did not want to waste lesson time. 

When the intervention was discussed by teachers in Term 4, all of them articulated 

that they were cognizant of providing appropriate SRL opportunities and all 

teachers continued to agree that SRL and resilience were important skills to develop. 

The staff surveys completed at the end of year support this feedback. 

The second meta-inference is that, because the intervention was focused on 

addressing students’ skills and not focused on changing pedagogy, teacher 

engagement with the program and willingness to integrate SRL and resilience into 

their pedagogy was high. 

As a result of the intervention focus on student skills, all teachers engaged with 

SRL and resilience openly made adjustments to their teaching. While their 

engagement and assimilation timeframes varied, every teacher contributed to the 

conversions and provided feedback at some stage, as they wanted the best for their 

classes and therefore tailored their teaching accordingly (Marzano, 2007). However, 

teachers will not change their tried and tested teaching strategies if they do not see 

the value in the teaching adjustment, regardless of who presents it to them or how 

definitive the findings. 
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The third meta-inference is that the time allowances afforded by the school to 

the intervention added significant value and credibility among the teachers to 

student SRL and resilience development. 

PD for teachers takes a variety of forms. While most PD for teachers is 

presented in isolation with minimal opportunities for subsequent reflective 

dialogue, this intervention focused on the ongoing development of teachers. 

Furthermore, as the teachers involved were agents of the intervention, providing 

feedback and strategies for discussion, the long-term engagement and evident 

adjustments to teaching practice were pronounced. Teachers regularly articulated 

changes they had made to their pedagogy and the benefits they had seen. 

The intervention further enhanced teacher engagement and also supported 

pedagogical development implicitly. This was found as inexperienced teachers 

were active in seeking strategies that supported SRL from experienced teachers, 

and, conversely, the leveraging of technological expertise from younger teachers. 

This was a result of bringing together teachers to discuss the pedagogy, technology 

and strategies of the intervention. 

During these meetings, feedback on the strategies reflected staff experiences 

and allowed for the construction of full and free dialogue among the teachers 

involved. This ultimately played a role in developing a culture of critical 

collaboration not limited by any tendencies that staff may have had in not giving 

voice to strategies they implemented that did not work and could be improved. 

Furthermore, teachers regularly indicated contrasts between what they would have 

previously done versus now; to quote a third-year teacher, “I let them struggle with 

it more now; previously I would have stepped in and shown him how to do it.” The 

success of this long-term approach in influencing teacher pedagogy has significant 

implications for the broader scope of teacher development and PD. 

The final inference is that the non-threatening and inclusive approach of the 

program resulted in the improvement of teacher digital literacies. Underpinned by 

the previous meta-inferences, when teachers are valued as professionals and are 

agents in their pedagogical development, their willingness and motivation to 

participate increases. The single largest issue that most teachers encountered as part 

of the intervention (whether they were experienced or newer teachers) were 

technological, and, as they saw the value of each of the digital resources, they were 

proactive in upskilling. This was evidenced as all teachers involved in the 

intervention sought help or collaboratively developed their skills in using the digital 

resources that were collectively determined as critical for students. In reflecting 

upon the development and integration of digital literacy, an experienced teacher 
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presented the Windows Ink Workspace rule and protractor tools to the group and 

stated that he had been simply playing with the different inking functionality, 

something that I would have never done in the past. 

Inter-year recommendations (2015 to 2016) 

The changes recommended for the 2016 intervention were derived from the 

feedback provided during faculty meetings and individual conversations. The 

recommendations also incorporated the quantitative data analysis from 2015. 

– Teachers to remove all assumptions about students’ skills related to effective 

learning, SRL, resilience and effective technology usage. 

– Mid-term exams to be written for all four terms of schooling. 

– Mid-terms to be completed and cross-marked in class. 

– Mid-terms to be conducted by all classes on the same day and normal exam 

conditions adhered to. 

– Assessment reflection sheets to be used across all assessment items. 

– Reflections sheets to be sent home for parent perusal and signing along with 

the mid-term exams. 

– Reflection sheet process to be guided by teachers and emphasized 

appropriately. 

– “Resilience lesson” template page to be added to generic OneNote as a prompt 

for teachers. 

– Digital links for the specific skills and concepts to be added to OneNote pages 

that contain the specific skill or concept exercise (resource optimization). 

– Technology and digital resource support to be more readily provided for 

teachers, i.e., small presentations for each resource available provided during 

faculty meetings. 

– Prepared activities for resilience lessons to be removed, except for the student 

introduction presentation. 

Summary (2015) 

The first iteration of the program, (2015), brought many aspects to light, none more 

important than the need for teachers to explicitly develop the skills they expected 

in students. Moreover, this skill development needed to be presented explicitly, and 
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teachers needed to be conscious of not bringing predetermined assumptions of 

students’ skills to their classes. 

Teacher engagement in the intervention in 2015 was robust, evidenced 

primarily from the regular discussions held during faculty meetings. Staff survey 

feedback and regular informal meetings reinforced staff recognition of the 

importance of their students’ SRL and resilience skills being enhanced, and staff 

support for the manner in which the intervention enhanced these skills. Finally, the 

teachers suggested strategies, and their subsequent incorporation into the 

curriculum by all teachers also indicated positive engagement in the program. 

5.1.2 Intervention cohort 2 (2016) 

This section addressed the research questions for the second year of intervention, 

2016. While some teachers were retained from the first year of the intervention, 

some teachers were new to the program. In saying that, the strategies deemed 

valuable were already embedded into the program from the previous intervention 

year. Further, those teachers who were part of the intervention in 2015 were able to 

support and integrate the new staff with ease. 

How did teachers and students perceive the development of skills 

associated with SRL and resilience? 

In accordance with the format established in 2015, the 2016 cohort students were 

engaged in resilience lessons immediately after they had worked through the 

introduction presentation with their teacher. The concepts of SRL and resilience 

were revisited at the beginning of each successive resilience lesson. It was reported 

by teachers that in 2016 there was considerable improvement in the conduct of the 

students, since, as informed by the 2015 iteration, explicit instructions and 

clarification were provided at the beginning of the lesson. 

Teacher feedback highlighted that the explicit approach, clear expectations, 

and the directed use of specific resources ensured that students were less likely to 

flounder or continually change between resources. Teachers gradually increased the 

number of resources available to students, teaching them how to use them as they 

went. Teachers also reported that for some groups of students, reducing the number 

of skills available to target in any given resilience lesson also helped students focus 

on the process of SRL. Several teachers had noticed that some students struggled 

consistently when presented with the freedom to target any skills. Boundaries and 
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pathways were created for these students and guidance regularly provided. These 

adjustments reflected the lessons learned by the teachers in the 2015 iteration and 

both their willingness to share and collaboratively refine the processes in place in 

2016. 

Teachers also noted that co-regulation again formed part of the process towards 

explicitly and effectively developing SRL skills. If teachers were not happy with 

the conduct of a class in terms of their engagement with the resilience lesson, they 

would provide some additional scaffolding and actively co-regulate individuals or 

small groups of students. In subsequent reflections, teachers highlighted that the 

SRL process was still the focus and self-evaluation was critical; however, students 

needed some additional guidance to engage with the SRL process effectively. 

Students and teachers reported that the embedded resilience page assisted in 

prompting their completion of relevant lessons by the due date. Students also 

reported that they found the basic skeleton of the resilience lesson page easy to use 

and a simple reminder of the process and what they were expected to do. This 

familiar resilience lesson template helped students to recall how and what they were 

required to do and prompted them to recall the results of their previous efforts. As 

discussed in Chapter 2, the transference of SRL skills across differing topics is not 

easily achieved (Malmberg, 2014); thus, the student connection to process, as 

opposed to content, was considered extremely valuable for their SRL development. 

Some teachers, particularly around exam time, reported that students would remind 

them or request a resilience lesson, citing the forthcoming exam and the timely 

nature of such a lesson. 

As the reflection sheets and mid-term exams were utilized from Term 1 in 2016, 

as opposed to Term 3 in 2015, they were perceived by students and their parents as 

part of the normal learning process and expectations of Mathematics. Accordingly, 

all stakeholders engaged significantly better than in 2015. With some additional 

informative coaxing, parents also engaged more deeply and effectively in terms of 

supporting the parental sighting and signing process. Parental notes on the returned 

assessment increased in number and all teachers reported that parents would email 

and inform teachers that they were working through weaknesses identified. The 

primary value of this increase in engagement was the fact that this was the third 

juncture at which students were reviewing, reflecting on, and discussing their 

results. Additionally, when papers were returned, signed, to class, teachers 

continued the conversation, seeking clarity from students as to the feedback parents 

had provided and the student's conclusions thereafter. This level of reflection and 

refinement was underpinned by the collaborative efforts of teachers, students, and 
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parents—an important aspect that further emphasized and highlighted the 

importance of seeking feedback through multiple means. 

When utilized properly, students were implicitly directed to review each 

formative assessment four times and reflect on all aspects of the efforts. It was 

noted by parents that for students who struggled to articulate strengths and 

weaknesses or failed to provide sufficient feedback on their understanding, the 

reflection sheets in particular provided excellent insight and conversation points to 

restart the process. Furthermore, students who engaged poorly with the reflection 

sheet were easily able to be coaxed into completing the reflection sheet properly 

with the support of their parents. In summary, the significant value placed on 

students manifesting resilience when identifying and engaging with their 

weaknesses was reinforced by their teachers, peers, and parents. 

When the reflection review process was discussed during faculty meetings, 

teachers highlighted the fact that with all the requirements now built around the 

assessment items, formative and summative, students were continuing to learn well 

after the grade had been received for each specific item and their focus was 

increasing throughout the process, as opposed to simply with the result. 

Teacher reflections highlighted that the mid-terms and reflection sheets became 

a critical tool in developing student understanding of what SRL and resilience 

entailed in a literal sense. These tangible resources proved to be an important link 

for students to forge the connections between the abstract concepts of academic 

resilience and what it looked like in their learning. Conversations with students 

regarding what their resilience looked like were regularly informed by their 

reflection sheets as they would frame the targeting of noted weaknesses as a display 

of resilient behavior. In addition to noting weaknesses, students were challenged to 

consider and record the specific deficiencies and/or reasons why they struggled 

with identified skills. This greater analysis and reflection further underpinned the 

development of the SRL process and academic resilience, as, by identifying the 

issues with the processes, students were inadvertently highlighting the aspects that 

needed to be practiced. 

Observations of explicit resilience lessons and normal classes over the course 

of the year noted that when teachers highlighted the value of providing and 

justifying feedback to each other as a learning tool, the students who did so reported 

that their learning was enhanced. This was particularly evident when students who 

had developed SRL and resilience skills were working with and providing feedback 

to their peers who had not mastered these skills. Importantly, the developed 

students reported their understanding had improved as they were justifying their 
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strategies to their peers. While there is overlap between SSRL and this study, the 

latter is not addressing this narrative. Whether under the umbrella of peer learning, 

teaching as a form of learning or simply group-work, it was noted by teachers that 

the joint pursuit of learning did happen regularly during resilience lessons. 

With respect to some of the issues seen by teachers in 2015, specifically student 

inability to leverage learning from failure, it was found that some students 

continued to struggle to engage SRL and resilience effectively when they received 

poor results. Interestingly, these students tended to be significantly above average 

or significantly below average, based on external aptitude testing. In addressing 

this trend, a fixed mindset and/or social perceptions were thought to account for 

those students who were above average. The lack of ability of the lower achieving 

students to better anticipate and accept their results, however, were surprising. 

While it was always possible that these students would overestimate their 

understanding, it was concerning that they overestimated their outcomes even after 

receiving feedback from a variety of intervention strategies and resources. Upon 

further discussion and investigation, it was concluded that elements of the 

Dunning-Kruger effect were in play (Kruger & Dunning, 1999), i.e., that these 

students were too incompetent in a particular skill to realize how incompetent they 

were. With respect to dealing with these types of students, teachers reported that 

over the year, they managed to get through to most of the students using a variety 

of co-regulated strategies subject to the individual. 

Conversely, as raised by the high-ability class teachers, and similarly to 2015, 

a lot of the students in these classes continued to struggle to see weaknesses in their 

mathematics and would dismiss the mistakes as trivial, regardless of their nature 

(i.e., conceptual or mechanical). This was attributed to the aforementioned 

attachment to being perceived as innately intelligent rather than hardworking. 

Subsequently, these students struggled to gain value from the resilience lessons. As 

in 2015, the teachers continually reinforced the value of the resilience lessons with 

various approaches, such as the pursuit of knowledge, the competitive difference at 

the elite end of the spectrum, and with the adage of “the more we learn the less we 

know.” While effective in most instances, the high-ability class teachers felt that 

the value needed to be reiterated in detail before every resilience lesson for the 

students to garner effective learning. 

Overall, all avenues of feedback, including the quantitative data, indicated that 

the traits of SRL and resilience were better developed in 2016 than in 2015. 

Teachers reported a greater understanding of both the goals of the intervention and 

the strategies to achieve them. Moreover, teachers found students increasingly able 
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to identify and target weakness effectively as the year progressed and were 

increasingly competent at using the resources and strategies developed. 

Additionally, most students indicated a better understanding of the concepts of SRL 

and academic resilience and were specifically able to associate explicit processes 

that they used to target their weaknesses. With respect to the low-achieving students 

previously noted, their perceptions of SRL and resilience mirrored the overall 

perceptions, albeit at a lower standard. 

How did the development of implicit and explicit strategies, designed to 

enhance student SRL and resilience, enhance perceived student 

learning? 

The following represent the strategies specifically developed and deployed during 

this intervention year. Each strategy discussed addresses both the reasoning and the 

perceived value-add. In addition, each strategy is reviewed with respect to its use 

across all intervention years. 

The mandating of exams and reflection sheets to be sent home for 

parental perusal, review and signing before being returned 

Sending exams and reflection sheets home was a surprisingly difficult task, 

particularly in getting parents, teachers, and students to take advantage of the 

learning opportunities of reflective dialogue and additional SRL orientated reviews. 

While it may be a clear opportunity, as previously noted, the dedication of time to 

the task was considered a waste and/or was not prioritized by many. As there were 

several components from each type stakeholder that resulted in the difficulties 

encountered, teachers, parents, and students will be addressed individually in this 

discussion. 

Teachers were initially reluctant to send any assessment home, citing many 

concerns, including students adjusting grades, papers not being returned, papers not 

being discussed with parents, parental signatures being forged, assessment needing 

to be rewritten in the future and the administration of monitoring the return of all 

assessment detracting from curriculum time. Ultimately, it was determined that the 

reluctance was mainly due to the long-established habit of not sending assessment 

home. This aspect alone was deemed to be a major issue in the development of SRL 

and academic resilience. Given the fact that SRL and academic resilience are 

underpinned by efforts to review and reflect on one’s work and target identified 
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weaknesses, the fact that students were not presented with any meaningful 

opportunity to do so was extremely problematic. Furthermore, as those few 

opportunities were both fleeting and presented as an administration task, as there 

was curriculum content to move on with, it is unsurprising that students were 

focused on the grades awarded and overall achievement. The entire assessment 

return process, or lack thereof, undermined and underemphasized the critical value 

of review and reflection. 

Prior to the assessment going home for review and reflection, the only way that 

students could seek meaningful feedback was to arrange a meeting with their 

teacher or ask their parents to do so. In addition, if parents wanted to discuss and 

address areas for improvement with their children, it was almost impossible for 

them to do so without arranging a meeting with the teacher to review the assessment 

item. Even then, they would have limited opportunity to identify weaknesses and 

not enough time to establish if these issues were conceptual or mechanical. Finally, 

these meetings were in retrospect for summative assessment, the concepts within 

which would not be assessed again in the immediate future. No matter how 

proactive, willing, and resilient a student was, their opportunities to garner critical 

feedback from the assessment was severely hampered, even with parental 

intervention. Given that the rationale underpinning this study was to develop 

students’ SRL and resilience skills and facilitate a cultural shift regarding student 

engagement with their education, this difficulty of maximizing learning from 

assessment items was counterproductive. 

In the same vein, parental input in supporting the development of SRL and 

resilience in their sons was not facilitated by existing reporting systems and 

provisions for annual meetings at parent–teacher interview opportunities. In the 

case of the former, all grades presented are both summative and retrospective. Even 

if the content is critical for the next unit of work or will be assessed in years to 

come, the redoing of work is still perceived as punishment in most cases by the 

student. In the case of the latter, the parent–teacher interviews do provide valuable 

two-way feedback; however, it is only a retrospective snapshot which does not 

adequately provide parents or students with the ongoing feedback required to 

continue to effectively refine behaviors and strategies. 

In terms of parent engagement with the process, initially, parents were not 

always aware that assessment was coming home or the importance of their 

additional feedback. Students and teachers reported many instances where parents 

would either skim and provide limited feedback, or fleetingly review and sign in 

the morning rush. Like the lack of reflection afforded when fleeting parental 
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feedback was received by student’s pre-intervention, the lack of parental 

investment in providing meaningful feedback reinforced to students that the grade 

was all that mattered. This also reinforced to students that underemphasizing poor 

grades and dismissing them where possible were an acceptable mode of 

interpretation. 

Parental feedback and affirmation for students, particularly in Year 7 as they 

start high school and reach adolescence, has been well documented as having a 

positive effect on academic outcomes (Topor, Keane, Shelton & Calkins, 2010). In 

this intervention study, to foster parental engagement, information nights, emails 

and subject page announcements were implemented and successful in encouraging 

parents to spend the time required to provide meaningful feedback. 

With respect to the specific students who reacted poorly when they received a 

poor result, teachers reported that adjusting these behaviors continued to require 

regular counselling at each available junction. While these students continued to be 

reluctant, over the course of the year, teachers found that the level of student 

apprehension and anxiety decreased. 

In addressing the issues presented, teachers were aware that the existing 

structures/processes that reported students’ progress were of little value in 

enhancing staff–student–parent collaboration in developing student resilience and 

SRL. Further, all teachers acknowledged that the provision of assessment to review 

and reflect on in detail was of critical value for students. Over the course of the 

three intervention years, all teachers noted a reduction in administrative work in 

dealing with answering emails about grades, progress, extra work, and remedial 

work. This was a by-product of sending assessments home, because parents were 

better informed about their son’s understanding and progress as each assessment 

provided the updated feedback required. 

The releasing of assessment and the emphasizing of critical review provides a 

clear pathway for students to effectively engage with and develop the skills of SRL 

and resilience. Moreover, by engaging parents in the process and providing them 

with the actual assessment, the awareness of all parties is improved substantially. 

In conclusion, this measure has considerably enhanced opportunities for 

students to engage in the SRL process. Critically, the majority of the value is 

grounded in the fact that the students are engaged with the same assessment 

multiples times as prompted by self, teacher and parents. In addition, this 

engagement allows, and indeed encourages, opportunities for parental involvement 

in supporting and co-regulating the development of students’ resilience. Feedback 

from parents in 2017 highlighted that, for an increasing number of parents, all 
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review opportunities were taken seriously and had become part of the learning 

process for their child. 

Fully worked solution-sets for formative assessment made available to 

students after the assessment was self-marked 

Mid-terms exams were completed in exam conditions before being cross-marked 

immediately in class by peers guided by the teacher. As part of this study, all aspects 

were subject to review, and, as a consequence, it was suggested that students also 

needed to be provided with model solution-sets. While students were able to assess 

which questions they got correct, they were not able to interrogate their solutions 

or refine their efforts. Accordingly, the production of solution-sets including the 

marking scheme was embedded, as it allowed students to review their work in much 

greater detail (see Appendix 9). 

Students and staff utilized this additional resource easily as part of their mid-

term review and refinement process. Specifically, teachers started allocating the 

detailed review of student mid-terms using the model solution-set as homework on 

the day of the mid-term, in addition to seeking parental feedback. 

Interestingly, the model solution-sets have proved to be increasingly valuable 

as a resource for parents and tutors. Feedback from parents indicated that these 

solution-sets and accompanying sample answers guided students with regards to 

the format for answering such questions. In addition, they offered clarity for 

students and parents as to the standards expected in terms of the communication 

criteria and setting out. While the communication criterion was not marked in the 

mid-term, and questions were marked as simply correct or incorrect, the detailed 

marking schemes were added over the duration of the intervention, and provided 

increasingly clear guidelines for students, parents and tutors to work towards. 

In terms of SRL specifically, the model solution-sets provided absolute clarity 

for students who are able to fully engage in the SRL cycle, and they were a tangible 

resource to utilize in a co-regulated manner for those who were not. Students could 

review their performance as a whole, highlighting the concepts they struggled with, 

or could drill down and analyze how their working and setting-out differed from 

the exemplar. Feedback from teachers noted that the mandating of careful review 

and reflection is critically important for students who were very quick to calculate 

correctly but were unable to articulate their process clearly. In addition, parental 

and student feedback indicated that many students were completing the mid-term 

again at home after they had reviewed their weaknesses with a view to evaluating 



151 

their progress. Due to the increasing number of requests for blank mid-terms, they 

are now provided along with the solution-sets via the school learning management 

system. 

The development of the mid-terms strategy was refined over the duration of 

the study, and the addition of the solution sets represented the final component. The 

entire mid-term process now requires students to: review learning in formal exam 

conditions, garner immediately graded feedback, reflect on their exam conduct and 

their exam, take the exam home for further feedback from parents, and then review 

their exam once again, comparing and remarking their exam in detail using the 

model solution-set. This entire process is suitably scaffolded for students and 

encompasses the key aspects of SRL and resilience and is increasingly seen as a 

critical process by students, parents, and teachers alike. 

In summary, the mid-term strategy is a critical part of the intervention and a 

key piece of scaffolding that supports students in developing SRL and resilience. 

What makes the package so contextually relevant for students’ learning is that it 

assists them in their pursuit of high levels of academic achievement through 

enhancing both their resilience and their capacity to undertake SRL. 

As a final note, the success of the mid-term package has resulted in it being 

rolled out across Years 8 & 9 in 2016 and Year 10 in 2018. Furthermore, formative 

feedback through a mid-term exam style scope is spreading through other faculties 

with an emphasis on formalized formative exam practice. Even though these year 

levels and other subjects are not part of the study specifically, the value of providing 

more junctures of meaningful feedback is being recognized and acted upon. 

“What to know for the exam” study guides added to revision portal 

Teacher feedback indicated that they were encouraging students to use this resource 

as a fresh activity to review and revisit the concepts required. When reviewing the 

value of the study guide, many students pointed out that they saw it as a new activity 

to work their way through, refining their strengths and weaknesses as they went. 

Other students noted that they liked the clarity and user-friendly character of the 

study guide, which made it easy for them to develop skills which either needed 

improvement or with which they missed through absence. For these students, the 

study guide allowed them to use their time revising for exams efficiently by directly 

focusing on specific areas. In so doing, students became more confident in their 

abilities to identify and engage with their academic weaknesses. Students were also 

aware that these revision strategies were consistent with the “plan it” stage of SRL. 
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As a result of positive feedback received from both teachers and students, the 

“What to know for the exam” guide has been integrated into the relevant 

coursework. 

Linking to digital content added to each specific exercise in OneNote, one 

coarse and one fine link added 

Teachers’ reflections on the 2015 implementation of the intervention included the 

recommendation that specific digital resources should be added to the respective 

exercises in OneNote. While the links were provided on a sectional page, teachers 

indicated that given the students are still relative novices at navigating OneNote, 

embedding the links with the exercise was considered to be advantageous both from 

an optimization perspective and in linking the classwork with alternative resources. 

In addition, links to coarse level resources (resources that provide simplistic 

feedback indicating if the answer is correct or incorrect only, such as 

studymaths.co.uk), and fine level resources (resources that provide extensive 

feedback on the process required and tutorials, such as KhanAcademy.org), were 

added to facilitate flexibility for teachers when guiding students who either needed 

time to practice or to review and re-learn key concepts. Relevant teachers endorsed 

the value students gained from their use of these links. As KhanAcademy.org is a 

significant resource used as part of the intervention, its specific relevance to 

students SRL and resilience will be outlined in detail later in this chapter. 

During resilience lessons, teachers observed over the course of the year that 

students were seeking permission to use headphones to watch the Khan Academy 

clips more regularly. It was found that students, when reviewing and reworking 

exercises, would use the fine resource links when they were struggling with the 

specific skills, and would utilize the appropriate Khan Academy lesson. The coarse 

links for each exercise tend not to be used as regularly early in the term but are used 

extensively during the revision cycle. Students indicated that they completed the 

exercises as prescribed by their teachers until they had the flexibility to choose the 

coarse links in the revision cycle. 

This specific choice of resources indicates that students see the value of 

remedying their understanding but rather than simply practicing the skills, they 

prefer to relearn the skills. This is a positive indication of student engagement with 

SRL and resilience as it shows that these students are conscious of the fact that they 

must have some conceptual misunderstanding rather than blindly practicing an 

incorrect technique. Furthermore, the lack of use of the coarse links as a tool to 
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address misconceptions indicates the differentiation of learning by the student 

themselves. Accordingly, students’ use of these resources highlighted their 

improved capacity to cognitively assess their competency and decision making 

about appropriate resources. 

Not all teachers used the links often or developed their use explicitly with their 

classes. While the potential value was acknowledged by all teachers, some teachers 

did not feel comfortable enough with the resources and the skills required to teach 

them. Students in these classes did use these resources during resilience lessons, 

but this was possibly the only time they did so. 

The addition of the resources links to the specific exercise pages is a redirection 

to previously provided resources; however, the importance of the proximity of the 

links to the exercises should not be underestimated. Students improved their SRL 

efficiency as they were able to seek feedback or watch tutorials without needing to 

search for specific skills. Furthermore, the provision of the links also ensured that 

the content covered by the links was at the appropriate level. 

Resilience lesson page added to OneNote at appropriate intervals 

Resilience lesson pages were not originally embedded into the OneNotes or written 

into the lesson breakdowns for the term, as it was important to gain voluntary 

engagement by the teachers without them feeling under duress. It was thought that 

the inclusion of resilience lessons into the curriculum would immediately be met 

with resistance by teachers as it would be perceived as having an impact on an 

individual’s style of teaching. Further, it was feared that this would undermine the 

student-centric focus that framed the entire intervention. When presented to the 

faculty early in 2016, however, the lesson pages were met with openness from all 

teachers, welcomed as a prompt and subsequently used by teachers as exactly that. 

When discussed at the end of 2016, teachers expressed that the lesson pages 

were useful and provided some assurance with respect to running an appropriate 

number of resilience lessons. Discussion around the number of resilience lessons 

highlighted that teachers ran more resilience lessons later in the term as they 

approached exams. However, teachers noted that student familiarity with the 

resilience lesson was critical, and resilience lessons did occur at regular intervals 

over the duration of the term. In terms of the utilization of more resilience lessons 

later in the term, there would be increased opportunity to engage with SRL and 

more content available to review and relearn as the term progresses. While it is 

ideal for students to review content from previous terms, students 
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compartmentalize the content of their school terms and school years, and are not 

motivated to review and relearn content that has already been assessed. 

The resilience page embedded into OneNote added some value to the program 

as it prompted teachers and students to engage with the process regularly, 

particularly early on when it was new to them. Teachers and students reported that 

they found the structure of the resilience pages valuable for SRL and resilience 

development in the initial phases but needed it less and less as their aptitudes 

improved and SRL was increasingly part of their routines. 

How did teachers perceive the development of student skills in utilizing 

digital technologies on student SRL and resilience skills? 

While not included in the analysis, a specific assessment item, ‘the Brownlow 

assignment’, which was completed in all years of the intervention, was a group 

assignment that required substantial SRL, resilience and technology usage. This 

assignment required groups of students to collect match data on different players, 

available online, from the Australian Football League and statistically select the 

best player. This was achieved by students organizing, analyzing, and presenting 

data, and justifying their selection as informed by their analysis. 

In 2016, the Brownlow assignment was moved to straddle the student holidays 

between Terms 3 and 4, and was introduced and worked on in class only in the last 

week of Term 3. Previously the Brownlow had been completed with three weeks 

of dedicated class-time. This change represented a fundamental shift in the 

expectations of the cohort to successfully complete large assessment items without 

the need for continual teacher guidance or feedback. In addition, it was a chance 

for students to use all the SRL skills developed on a larger scale than a lesson once 

a fortnight. 

Instructions for the analysis in the assignment were provided within OneNote, 

with “how to” tutorials and links to other explanatory resources. These tutorials 

include the theory of the statistical measures being used as well as tutorials in the 

use of Excel. All new skills required to complete the assignment were suitably 

addressed in the tutorials. 

The value of the assignment is due to two factors: first, it involves real-world 

data with which students can pursue their own interests, and second, as the 

assignment is done predominately outside of the classroom, it requires significant 

amounts of organization, collaboration and self-directed learning. These skills are 

underpinned by SRL and resilience, particularly as the assignment contains large 
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amounts of unfamiliar and unstructured content. Teachers who had been part of the 

program for several years reported that students were better equipped to deal with 

the complexity of the assignment than previous cohorts, and that there was a 

significant decrease in panic emails received by students or parents when the due 

date was looming. 

In terms of technology supporting SRL, the prompting to effectively use excel, 

collate data, and discriminate between digital resources required students to 

practice and evaluate their skills regularly. As this was an open assignment in terms 

of the data and justification that they used to select the best player, the pathway to 

success taken by the students also determined the skills they would need, and thus 

the skills they would investigate and learn. With this flexibility came a greater sense 

of ownership, as students quickly saw that their assignments were unique and 

reflected their efforts. Teachers reported that students undertaking this assignment 

were able to outline where they had dedicated their time, explain failed strategies, 

and reflect on the strategies chosen that successfully compared players according 

to their criteria. 

Further building upon the student skills development with digital resources and 

learning, while there is a substantial number of digital resources available to 

teachers and students, students can become quickly overwhelmed by the volume of 

information presented to them as they attempt to navigate. Accordingly, during the 

2016 intervention, “focus resources” were highlighted by teachers both during 

resilience lessons and normal classes. The development of student proficiency with 

particular resources enabled them to better focus on their concept and skills 

development as opposed to the previously discussing regular changing between 

resources. This was also highlighted during the Brownlow assignment as the skills 

focus was Excel with a small number of supporting websites for gathering data. 

In terms of specific resource development, two resources, one fine and one 

coarse, were selected as the primary resources to develop students use with, 

KhanAcademy.org (fine) and Studymaths.co.uk (coarse). KhanAcademy.org is a 

very complex website which provides individualized and highly specific feedback 

for each question attempted. To get to a specific skill, students were required to 

navigate a complex environment, however, as the process is repeated to find each 

skill, once students are suitably skilled, they can garner the fine level detail Khan 

Academy provides without issue. In supporting students to reach this level of 

competency, there was a need for substantial time to be invested in the explicit 

teaching and troubleshooting, further, it was not something that could be learnt in 

one sitting. The focus on these specific skills has had a positive impact on student 



156 

ability to effectively use these resources, Khan Academy again being the perfect 

example of a resource that supports the SRL process at every turn. 

In terms of the coarse level feedback loops, the learning curve is nowhere near 

as steep as Khan Academy, however, it was found that explicit developing 

competence in using them was still required to ensure students were using the 

feedback appropriately. As students are results driven, this resource competency 

development also provides suitable opportunities for teachers to re-prompt the 

importance of SRL and resilience highlighting the links between the digital 

resources and the intervention. With respect to the SRL cycle, the use of digital 

resources, coarse or fine, informed the evaluation phase in an instantaneous manner. 

Feedback from teachers indicates that the explicit development of each of the 

resources, Khan Academy and StudyMaths, has had the desired effect of helping 

students better focus on the goal of refining their learning. Upon reflection, teachers 

found that students were changing between resources less, were less dismissive of 

the incorrect answers and better able to evaluate their learning. 

The explicit and ongoing development of the specific skills that teachers want 

students to be proficient at has had the desired effect. Student engagement increases 

as they better grasp the purpose of the resource and see it less as a novelty and more 

as a serious tool to improve the efficiency of their learning and develop their SRL 

process. 

How did teachers engage and actively participate in the intervention and 

subsequently adjust their teaching practice to incorporate SRL and 

resilience strategies? 

The 2016 iteration of the program retained six of the nine staff involved in 2015 

and three new staff who were appropriately introduced and familiarized with the 

intervention. The presentation of the intervention to students was completed by 

individual teachers and buddying occurred with the teachers new to the program. 

While offered to be completed by the Head of Faculty as per 2015, all teachers were 

happy to introduce the program to their classes. This willingness to proactively 

engage with the program indicated that teachers continued to view SRL and 

resilience in a positive light. 

Teacher reflection on the 2015 intervention resulted in several adjustments and 

changes to pedagogy in 2016. Firstly, teachers outlined that they had integrated 

aspects of the program that suited their style and teaching focus into their other 

subjects and classes. Secondly, staff were dedicated class-time reviewing the mid-
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term exams and teaching students to focus on the feedback as opposed to the grade. 

Also, as already noted, the formative mid-term exams and reflection sheets were 

deployed across Years 8 and 9 as well as the intervention group of Year 7. This was 

a recommendation/request from the teachers involved in the intervention as they 

also taught other year levels. Essentially, teachers who were part of the 2015 

program were integrating resilience lessons into their normal practice. 

On account of there being a double period of Mathematics once a fortnight, 

several teachers chose to break up the double by timetabling the fortnight resilience 

lesson as one of the lessons. This, coupled with the 2015 recommendation of 

embedding a resilience lesson page into the OneNote aided in ensuring that 

resilience lessons were provided with much greater consistency in 2016. This 

consistency helped teachers genuinely embed a resilience lesson as a part of their 

lesson repertoire and reduce the novelty of the lesson. The success of the program 

was very much subject to it becoming the norm for teachers to deliver such a lesson 

which in turn helped students engage with SRL and academic resilience as part of 

normality in Mathematics. In support of this process, several teachers over the 

course of the year were leaving resilience lessons as supervisions and requesting 

that teachers who had been part of the intervention to take the supervisions where 

possible. While easy to dismiss as an easy supervision to prepare, the feedback 

from the teachers writing them indicated that there was a genuine intent for students 

to review and refine the content they had covered. Overall 2016, the second year 

of the intervention, did see significant progress in resilience/SRL lessons becoming 

part of the normal teaching landscape and was being embedded into individual 

teacher planning of curriculum time. 

Late in 2016, teachers were asked at a faculty meeting to discuss changes to 

their pedagogy that they had made informed by their participation in the 

intervention. The formative mid-terms and the reflection sheets were noted as 

changes to teaching, specifically about the need to model effective reviewing of 

work. Although these constitute structural changes, specific methods to gather data 

via reflection rather than changes to the conduct of pedagogy, it was disruptive to 

the practice of some teachers. One teacher raised the point that whereas previously 

he would step in to guide a student if he was struggling with a question, whether 

by proximity or by the student coming and seeking feedback, he now would allow 

the students to struggle with the problem for a period of time. Furthermore, 

depending on the nature of the student and degree of difficulty, the teacher would 

prompt the student to investigate their wrong solution in an attempt to find their 

own mistake. 
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With respect to the specific development of student SRL and resilience, the 

development of these strategies reflected teacher engagement and consideration 

with the intervention and a willingness to contribute to its refinement and 

improvement. This sentiment was echoed by several teachers, the consistent theme 

being that teachers were more active in guiding students to explicitly investigate 

their efforts. 

Another teacher added to the discussion that when contacting parents of boys 

who had failed formative or summative assessment, rather than providing 

immediate solutions and frameworks moving forward, he has started encouraging 

parents to hold the children to account and prompt them to come up with strategies 

to address their issues. As the teacher put it, “I’m asking parents to encourage their 

son to be more resilient and solve the problem rather than wait for it to be fixed.” 

This particular teacher had been teaching for well over two decades and was a 

respected teacher who consistently leverages high levels of achievement from his 

students. Accordingly, it was reassuring to see that he valued SRL and resilience 

and was modifying his own practice. 

2016 was a consolidation year for the program in terms of teacher engagement. 

It was no longer a novelty, the implicit measures including the mid-terms and 

reflection sheets were being utilized elsewhere, other year levels for Mathematics 

and Science classes, the explicit resilience lessons were embedded into the 

curriculum, and the delivery expectations of the program were the same as 2015 

with no wholesale changes. Teachers were expected to be responsible for 

integrating the resilience lessons into their teaching and had relative autonomy to 

do so. They were expected to assimilate the new information as the professionals 

that they were and make appropriate changes to their teaching. Teacher feedback 

indicated that the integration of a resilience lesson at regular intervals was provided 

consistently in 2016. 

Meta-inferences, recommendations, and summary (2016) 

The first meta-inference established was that the development of problem-solving 

skills was not influenced significantly in students by the intervention. While all 

teachers, both prior to and throughout the intervention, strive to develop problem-

solving skills as it forms a critical component of all Mathematics assessment, 

ongoing dialogue identified several factors that underpin student problem-solving 

skills. 
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Firstly, at the age of 11 or 12 years old, students displayed that they lack the 

expertise to determine the most effective problem-solving strategies in an academic 

context and thus are unable to practice problem-solving with a view to increasing 

efficiency. When discussed in detail over several faculty meetings, teachers 

highlighted that it appeared to be very difficult for a Year 7 student to “plan” to 

practice problem-solving, “practice” it and “evaluate” their progress in “problem-

solving.” For most students problem-solving is a synonym for “worded questions” 

and that is what they practice when prompted to address problem-solving. 

Moreover, once worded problems have been contextualized and solved, they no 

longer constitute problem-solving as while the numbers and scenarios may differ, 

the synthesis of the novel application is no longer needed. 

Secondly, the complexity of the development of problem-solving is not 

something that can be easily mapped into the SRL cycle of plan, practice and 

evaluate. When one considers that a good problem-solver will contextualize, 

narrow down a list of appropriate strategies, try strategies, discard strategies, form 

connections between strategies and apply strategies in a novel manner, it is hardly 

surprising that the program had a minimal influence on student problem-solving 

and no statistical influence on the MAPS results. 

It must be noted that problem-solving is not ignored as maturational based, it 

is, however, something that can be developed with specific examples and guided 

practice. When developing student problem-solving, teachers will guide students 

through the required sequence, prompt thinking with specific questioning and 

highlight the key components of the question. After much consideration and 

dialogue within the faculty, it was concluded that Year 7 students are not capable 

of effectively distinguishing when practicing worded questions no longer becomes 

problem-solving practice. 

This inference leads to the second meta-inference, that the teachers involved in 

the study continue to accelerate their pedagogical development by prompting and 

challenging them to reflect on the intervention and their own teaching practice. As 

already discussed in the 2015 meta-inferences, these opportunities supported the 

development of the teachers involved, providing invaluable discussion and 

additional strategies for the less experienced teacher. Feedback from all staff 

involved indicated the value with which they saw the extensive faculty discussions 

with some teachers highlighting that without it they were otherwise oblivious to 

what was happening in other classrooms. 

In the context of the 2016 intervention, teachers were treated as professionals 

and trusted to integrate the updated knowledge of SRL and resilience into their 
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pedagogy. Furthermore, they were given the autonomy to continue to conduct their 

classrooms as they saw fit and were engaged as genuine investors in the 

intervention when feedback was sought. Interestingly, all teachers were actively 

engaged with the intervention even though there was less explicit PD provided. The 

teachers, over time, trusted the intervention as they had the confidence of the 

longevity and relevance of the study at ACGS, and did not perceive it as a fleeting 

teaching trend or government mandate. As such, there was a clear willingness to 

reflect on individual practice and adjust, which is supported by both the teacher 

meeting input given over the year and in the teacher survey results. This was 

evidenced by; the staff surveys showing increased engagement and the quality of 

feedback provided at faculty meetings, such as the valuable discourse in terms of 

the problem-solving issue. Further supporting this inference is the improved 

quantitative results. 

In aiming to influence teaching practice, the intervention has been successful 

without the need to either compel teachers to engage by telling them how they 

should be teaching nor by “holding teachers accountable” with the mandating of 

activities or continuous monitoring. Reinforcing the core process of the study, the 

provision of regular opportunities to genuinely reflect, practice and evaluate has 

both allowed and provoked teachers to alter their practice and integrate what 30+ 

years of educational research has consistently shown. 

Another meta-inference that was drawn, was that the value of the Brownlow 

assignment, requiring students to recruit their SRL and resilience skills. It is both a 

large assignment and contains unseen concepts and utilizes relevant Excel 

programs to analyze data which is generated. When coupled with the fact that it is 

a summative assessment, it is easy for students to be overwhelmed by it. As a result, 

teachers were required to invest significant time into explicitly teaching students 

how to find data, use excel and present their findings. Feedback from students and 

parents with regards to these teacher initiatives indicated that there was not enough 

time for the students to complete the project sufficiently. 

When reflecting on students’ engagement with the Brownlow assignment in 

2016, teachers noted that there was a significant decrease in the number of issues 

encountered by students nor was there as much direct teaching required to 

effectively support students. The students were much more capable of utilizing the 

resources and developing the skills required to do so. It was concluded, therefore, 

the skills with which students needed to be familiarized to facilitate their 

engagement with this task were unfairly assumed in previous years. 
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The explicit develop of student SRL and resilience skills are the critical aim of 

the study, thus, the Brownlow assignment represents a pseudo capstone project for 

students as they are required to demonstrate and utilize their skills. While allowed 

to be flexible in their approach, students are aware the assignment is graded upon 

their skill acquisition as opposed to raw knowledge. Accordingly, as students 

develop their SRL and resilience skills, they more clearly appreciate the manner in 

which their efforts in class positively impacted their results. This, in turn, reinforces 

and further develops students’ skills in SRL and resilience. 

The last meta-inference made from the 2016 data was that parents were better 

able to be active in their child’s learning, for two (2) reasons, firstly because of their 

involvement in numerous strategies in the learning cycle and secondly, because 

students were inadvertently challenged to be more accountable and responsible 

with respect to the strategies. 

In 2016, each term students completed a formative mid-term exam 

accompanied by a reflection sheet and a summative exam which was also 

accompanied by a reflection sheet. Students took home their reflection sheets and 

were expected to discuss these reflections with their parents. Supporting these 

formal documents, students were also provided with, a month in advance of the 

exam, the “Myprogress” reflection spreadsheet, revision checklist “What to know 

for the exam” document and revision folder to utilize in addition to the core 

OneNote, the availability of which was communicated to parents. 

The accountability of students regarding the requirement to continually assess 

strengths and weaknesses was enhanced by their participation in the intervention. 

This was, in part, shaped by the expectation that students were not allowed to be 

ignorant of the fact that there were deficiencies in their learning. As the term 

progressed and the progress checkpoints became more numerous there were no 

valid reasons outside of their own efforts or understanding that students could 

blame in ignorance. In addition, as students were completing reflection sheets in 

class and then taking both the exam and reflection sheet home, teachers and parents 

alike were proactive in challenging students who were not treating the reflection 

process as serious part of their learning. This provision of increased dialogue 

amongst students, teachers and parents served to engage the parents regularly with 

their child’s ongoing academic progress. Whereas prior to their participation in the 

program, parents tended to contact relevant staff in order to get feedback regarding 

their son’s grades, students involved in the program had the responsibility of 

informing parents of poor grades was passed back onto the students, with their 

reflection sheet a critical conversation starter. 
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In summary, there was also improved communication with parents, clear 

expectations around student accountability, and a greater onus on students to 

responsibly and regularly engage with their parents as they progressed through the 

content. 

Inter-year recommendations (2016 to 2017) 

The recommendations for the 2017 cohort reflect dialogue from faculty meetings 

and/or conservations with individual faculty members: 

– The effect that the scope of content covered needed to be scaled back to ensure 

resilience lessons were not being omitted. 

– Resilience lessons written into termly lesson overviews. 

– Practice exams, including solutions and relevant mark schemes, to be provided 

as part of the revision package to aid students in their exam preparations. 

– model solution-sets to be provided. 

– Fully worked solutions with mark-schemes to be made available after each 

assessment to enable students to dissect what is expected in detail. 

Summary (2016) 

The implementation of the intervention in 2016 saw greater teacher engagement, 

the provision of additional strategies, the refinement of existing strategies and 

resilience lessons informed by the ongoing faculty dialogue. These refinements 

ultimately contributed to improved results compared to the 2015 cohort. 

The embedding of resources that support the SRL process within the OneNote 

was met with positive feedback from teachers both in terms of providing routine 

and scaffolding for students and clearer direction for teachers. In addition, the fact 

that the resilience lessons and mid-term exams were written into the curriculum 

and completed consistently by all classes made it easier for teachers to integrate 

them into their own routines. It was also found that while there was less guidance 

provided for teachers, the collaborative culture which had been constructed as a 

basis for the intervention was working as evidenced by teacher reflections and 

student feedback. 

The 2016 results improved upon the 2015 results as statistically significant 

improvements, when compared to the control results for the same assessment, were 

found in Term 1 and Term 3 compared to the Term 3 results only in 2015. Further 
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faculty discussion and analysis of content identified that the dips in the 2015 and 

2016 data for Term 2 and Term 4 were attributed to the significant increase in 

literacy and abstract concepts for those terms respectively. The lack of significant 

impact on the MAPS results, consistent with the 2015 results, indicated that the 

literacy aspect identified, usually attributed to problem-solving, was influencing 

the Term 2 results. 

With respect to the lack of variation within the MAPS domain, extensive 

faculty discussion concluded that given the complexity of problem-solving, the 

default practice of “worded problems” would not suffice. Students, at the Year 7 

juncture, did not possess the required knowledge to be able to practice problem-

solving. 

5.1.3 Intervention cohort 3 (2017) 

This section addressed the research questions for the third year of intervention, 

2017. This intervention had a well-established suite of strategies implemented and 

most of the staff were accustomed to the programs purpose and structure. 

How did teachers and students perceive the development of skills 

associated with SRL and resilience? 

The 2017 iteration was considered thorough in terms of formative feedback 

opportunities, as it contained two formative assessments for each summative exam. 

In addition, the routine of recruiting the SRL cycle and resilience in targeting 

weaknesses provided every four to five weeks was established and written into the 

curriculum. Teachers highlighted that this consistency helped develop the 

perception of SRL as part of the classroom expectations, and, more importantly, as 

part of the learning process. Some teachers further emphasized that the mid-term 

in particular prompted students to start their revision a month before the exam as 

opposed to the two-week prompt that occurred when the revision portal was opened, 

and the exam allocation published. 

Teachers also found that a significant number of parents had contacted them in 

response to their sons’ mid-term exam results and were significantly more engaged 

than the parents of previous cohorts. This was further supported by the Head of 

Faculty, who also noted a significant increase in parental enquiries in response to 

the formative assessment. Prompting by the mid-terms afforded parents 



164 

opportunities to support their sons in fostering the SRL process, without it being a 

retrospective amendment to a poor result. 

Student feedback regarding the 2017 program also highlighted that despite 

their ongoing struggles with the abstract nature of SRL, they were able to articulate 

concrete examples of SRL in their individual learning process. For example, a 

student who reviewed his levels of achievement in the Term 1 exam recognized the 

need to improve his result in Communication and articulated that he was going to 

work on his setting out. 

Students from the 2017 iteration also provided positive feedback towards the 

resilience lessons, which they perceived as an explicit time to review and find 

problems in their understanding. Multiple students drew connections between the 

strategies they used in the resilience lesson and how they completed homework and 

revision at home. Several boys articulated that they changed their procedures at 

home on the basis of the positive feedback received during the lessons; that is, they 

adjusted their study techniques. 

Overall, teachers reported that, in 2016, student understandings of resilience 

and SRL were embedded and normalized within their courses of study and were 

not seen as “add-ons” as has been the case in previous years. In addition, teachers 

who had been part of the program for multiple years reported that the explicit and 

implicit strategies utilized to develop study SRL and resilience had become 

integrated as part of their pedagogy. More experienced teachers indicated that the 

intervention refocused specific teaching strategies, whereas newer teachers saw the 

strategies as effective techniques to add to their still-developing teaching 

repertoires. 

Teachers reported that, within the 2017 cohort, there remain students who 

struggle with SRL and resilience—that is, those who were unable to engage with 

SRL due to being focused on the failure/incorrect answer and students who 

floundered when presented with a wide range of resources to choose from. 

However, teachers indicated that they were suitably equipped to deal with these 

types of students and had tailored strategies that scaffolded these students to 

effectively support their SRL and resilience development. In dealing with these 

students, a CoRL model was utilized as teachers supported students to develop the 

skills and resilience required to be able to manage themselves independently. 

In conclusion, all data and feedback indicated that the 2017 iteration was the 

most effective to date. The quantitative analysis found that the 2017 cohort 

achieved the best average results and statistically significant results favoring the 

intervention for all four terms for quartiles one and two. Feedback from parents, 
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teachers and students also indicated that the program was seen as part of the Year 

7 Mathematics “landscape,” with all parties expecting to engage with the process 

throughout the course. The goal to develop SRL and resilience skill sets in students 

was thus achieved. 

How did the development of implicit and explicit strategies, designed to 

enhance student SRL and resilience, enhance perceived student 

learning? 

The following represent the strategies specifically developed and deployed during 

this intervention year. Each strategy discussed addresses both the reasoning and the 

perceived value-add. In addition, each strategy is reviewed with respect to its use 

across all intervention years. 

Formative practice exams expected to be completed in exam conditions in 

students’ own time 

As recommended in 2016, the provision of practice exams was seen to be a major 

contribution to revision resources made available to relevant students (see 

Appendix 8). While these exams provided a formative checkpoint for students to 

engage with and reflect on, the content was taken from the course textbook with 

minimal modification. The practice exams also allowed students to replicate exam 

conditions in their revision. Given the fact that students only sit exams for long 

periods of time once a term, these practice exams afforded opportunities for 

students to simulate exam conditions and the associated pressures. 

In addition to having to deal with the pressures of completing examinations in 

de-personalized sites such as large halls, students were required to draw on a 

number of skills in order to complete examinations, including recognizing, 

retrieving and reproducing the skills taught. It was assumed that students would 

also be able to: manage time, error check, read and interpret problem-solving 

scenarios, recognize the worth of each question and communicate their solution 

appropriately. Specific to time management, there were also assumptions that 

students would: recognize when they had spent too long on a question and when 

they should move on or persevere; recognize where they should be up to in the 

exam at any given point; and approximate how much time to spend on each 

question. To contextualize, these skills are assumed knowledge of 11–13-year-old 

students, but there is little reason for this assumption, given that the majority of 
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students may not have been given explicit training in these exam strategies/methods. 

This was the case for the Year 7 Mathematics program prior to the intervention 

starting in 2015. 

The suggestion of formalizing a practice exam came from an experienced 

teacher who already utilized this strategy with his class. When discussed by faculty, 

two issues were noted: first, that students already had lots of revision material, and 

second, whether or not the provision of a practice exam provided too much 

guidance for students. In response to the first question, the teacher who provided 

the practice exam to his class explained that the questions he utilized came directly 

from the prescribed classwork, and in relation to the second question, argued that 

he was uncertain whether or not his students had been given opportunities to 

develop techniques in undertaking exams by other teachers. The ensuing dialogue 

among and between faculty members resulted in all teachers noting the value of the 

practice exam, with the focus being on replicating the pressures of exam conditions 

as opposed to the content. In the end, practice exams were written for each term 

and all teachers integrated them into their exam technique development, which was 

a new focus for some. 

Fully worked solution-sets for summative assessment made available 

when the assessment was sent home for parental review and marking 

schemes added to published solutions 

Multiple requests for exam solution-sets were made by relevant students and their 

parents. While originally met with some hesitation, after some dialogue among staff, 

it was agreed that releasing these materials allowed students opportunities to review 

and reflect on their assessment and use the solution-sets to analyze it in greater 

detail. When reflecting on this decision, one staff member pointed out that the 

provision of model answers and marking schemes would not only enhance students’ 

understandings of their grades but also facilitate the presentation of higher quality 

work in subsequent examinations. 

The release of solution-sets was a logical progression, considering students 

were trained to use the solution-sets with their formative exams. It was also 

highlighted by a teacher that we expected students to produce a certain quality of 

exam responses but we did not provide them with a model solution-set to compare 

and contrast with their own work (see Appendix 11). 

The provision of marking schemes and model answers provided students with 

clear examples of what was expected and where marks were allocated. Furthermore, 
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allowing students to access the marking schemes for both formative and summative 

assessment not only reiterated what teachers consistently emphasized, the answer 

being a small component of a solution, it also put the onus on students to refine 

their own understanding compared to the marking scheme. It was expected that as 

a result of this understanding, students would become more attentive to the manner 

in which their solutions to exam questions were presented. 

The provision of fully worked solution-sets and marking schemes for the 

summative exams and mid-term exams ensured that students had every opportunity 

to review their work and access additional resources for learning. Importantly, the 

extent to which students took advantage of these resources reflected their skills 

regarding regulating their learning, which in turn was shaped by their resilience. 

As a result of the intervention, students’ capacity to reflect on and review their 

assessment/examination agenda included: the reflection document/process 

undertaken at the completion of the exam, the reviewing of the exam in detail 

during review lessons, the completion of the reflection sheet subject to careful 

review, the taking home of the exam for further feedback from parents, the 

reviewing and comparing of the exam to the model solution-set, the reviewing of 

their exam with the marking scheme, and the returning of the signed exam to school 

before discussing their detailed review and subsequent goals with their teacher. 

Resilience lessons embedded into termly lesson overviews used by 

teachers, and content stripping to ensure time for resilience activities 

Originally introduced in 2016 as an additional planning document, as suggested by 

teachers who used the same document in Years 10–12, the lesson overview gave a 

very brief outline for every lesson over the course of the term (see Appendix 10). 

The addition of the resilience lessons to the lesson overviews occurred in 2017, as 

staff indicated that it would assist with their structuring and planning. 

When the mapping of the content and resilience lessons for the next term was 

being completed during a faculty meeting, teachers who had been previously 

content focused were the first to note that they could not fit all the content and 

resilience lessons into the lessons allocated for the term. In dealing with this 

content/time issue, staff reviewed content and made decisions to omit certain 

aspects to better accommodate the resilience lessons. While some staff initially 

thought that students would take advantage of the reduced classroom to focus on 

course content and not apply themselves to the resilience lessons, all staff reported 
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that their students saw the resilience lessons as being of equal importance to mid-

term exams and assessment revision lessons. 

In summary, the embedding of the resilience lessons into all planning 

documents, and the affordance of time dedicated to the lessons raised the level of 

importance that staff accorded the SRL and resilience processes. The adjustments 

to their pedagogy were not restricted to the resilience lessons but were relevant to 

all lessons. Assessment review occurred three times a term in addition to the 

resilience lessons; hence engaging with the SRL process was a regular activity. 

How did teachers perceive the development of student skills in utilizing 

digital technologies on student SRL and resilience skills? 

The third iteration of the intervention, in 2017, paid more attention to the 

development of technology skills by students, as most of the teachers were now 

significantly more adept and comfortable in their own use of technology and its 

integration into teaching. Teacher feedback indicated that they were consistently 

and easily able to direct students to the different resources available when 

prompting them to engage in the SRL process. 

Informed by reflections regarding the 2016 program, teachers in 2017 

continued to teach each digital resource as a discrete activity, developing and 

honing the skills required to leverage the most value from each resource. This, in 

turn, led to students who were better equipped to engage with the SRL process and 

not be hindered by the navigation of digital resources. 

Another aspect related to student technology usage was the incorporation of 

specific digital resources by teachers as part of their directed classwork. This was 

coupled with explicit instructions to engage the SRL cycle when they encountered 

issues and proactively differentiated their learning. If students did not understand 

the content that they were working on, they were able to use the digital resource(s) 

to find tutorials or easier questions to help them refine their understanding. 

While it is ideal to individualize learning for all students, this is considered 

difficult, particularly with Year 7 students who are in the process of developing 

their SRL and academic resilience. Thus, designing teaching strategies that both 

allow for differentiation but also ensure students stay on task is daunting. Teachers 

reported, however, that this was achievable near the end of the intervention in Term 

4, scaffolded by the repeated development of SRL and digital competencies over 

the course of the year. 
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Digital equation solver resource added to available resources: Symbolab 

The value of feedback provided through this process to SRL is the fact that it is 

nearly the standard that would be garnered from individual feedback from a teacher. 

However, this opportunity is lost if students are not skilled and predisposed to look 

beyond the answer. 

The 2016 implementation of the intervention was the most robustly resourced 

of the interventions to date; however, there was a minimal amount of SRL-focused 

digital content introduced in 2017, with Symbolab and another resource called 

Desmos being the only two. There was, however, a focus on the refinement of the 

strategies already in place, namely the continual development of students’ ability 

to navigate and leverage the resources provided, such as Studymath.co.uk. While 

this section focusses on digital skills that optimize SRL in students, teacher comfort 

and competence with the resources was the most significant factor that influenced 

this in 2017. 

Over the three years of the intervention, digital resources and digital strategies 

in use have developed and evolved substantially. Most of the resources in use have 

been rolled out into other year levels due to the fact that the teachers involved also 

teach other year levels and requested their integration. This has resulted in the 

consistency of the digital skill sets developed in Years 7–9 and greater competency 

among teachers and students alike. The subsequent comfort of knowing the finer 

details of the resources in use has culminated in teachers who are able to optimally 

leverage learning and skills development from their students as they develop their 

own understanding of the resources. 

How did teachers engage and actively participate in the intervention and 

subsequently adjust their teaching practice to incorporate SRL and 

resilience strategies? 

Teacher engagement in the intervention was high in 2017. The intervention had 

been in place for two years and all teachers were familiar with its rationale, nature, 

and goals. Teachers reported that they were utilizing resilience and SRL language 

regularly in the classroom generally, and not solely in resilience lessons. The extent 

to which these concepts had become integrated into classroom dialogue and 

processes was also noted by staff. 

Many teachers also noted that they were engaging in dialogue with parents 

about the need for their sons to continue to develop their resilience and an ability 
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to self-regulate. These teachers further noted that they were confident in citing 

resilience and SRL when dealing with parents who were “overparenting,” 

highlighting the critical skills that are underpinned by SRL and resilience. 

Teacher feedback in 2017 indicated that a “resilience lesson” was a lesson 

construct that all teachers were comfortable in using. There were several teachers 

who merged their classes for resilience lessons in adjoining classrooms or the 

library areas. Additional teacher feedback indicated that in doing so, teachers were 

able to guide students into small groups according to their self-determined 

weaknesses and as a result, to disseminate teacher support more efficiently. In 

essence, teachers were optimizing the lesson underpinned by the students’ efforts 

to self-regulate and differentiate their learning. 

The extent to which students and some staff were familiar with students’ 

development of resilience and SRL skills as part of the academic agenda of the 

school was apparent in the fact that students could be set the task of a “resilience 

lesson” if their regular teacher was absent and another staff member informed 

students of the work they were expected to undertake. When this was discussed 

with several teachers, it was clear that they saw the resilience lesson as being 

significantly more valuable than leaving extensive work for students to complete 

without direction. The underlying expectation was that students were expected to 

manage themselves with appropriate guidance and would gain more from targeting 

their weakness than from completing an unsupported planned lesson. 

The extent to which staff recognized and supported initiatives to develop 

students’ resilience was also apparent as teachers were requesting support and 

follow-up visits to gain feedback and suggestions for further optimization. These 

requests came predominately from teachers who were new to the program; however, 

there was a substantial number of requests from teachers who had previously been 

part of the intervention. In linking with the digital development of teachers, the 

established teachers were interested in how others were doing things differently in 

their resilience lessons and if they could potentially integrate other ideas into their 

lessons. 

Finally, 2017 also saw the request for, and piloting of, exemplary lectures 

regarding new content given by different teachers. After the new content was 

delivered, students self-assessed on their level of understanding and placed 

themselves into different groups based on their self-assessment. While this was 

more of a CoRL lecture followed by a SSRL activity, the differentiation of groups 

continued within the subgroups as students further differentiated themselves and 

moved off to regulate themselves in smaller and smaller groups. Teacher feedback 
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indicated that the novelty of a different environment (the lecture theatre and 

breakout area), and the size of the class proved to be motivations for students. 

In summary, teacher engagement in 2017 was high and ongoing. Resilience 

lessons were integrated into standard practice, as were the variety of support 

strategies. Further, the integration of narratives concerning SRL and resilience 

when staff, students and parents reflected on academic engagements is a measure 

of the extent to which these processes had become embedded within the pedagogy 

in their dealings with parents and students, and served to highlight the near 

complete integration. For most teachers involved, the explicit resilience lessons 

now complemented the implicit development of SRL and resilience rather than 

spearheading it. 

Meta-inferences, recommendations, and summary (2017) 

The meta-inference that general study routines have improved is well supported by 

the quantitative analysis and the feedback provided by teachers, students, and 

parents. The 2017 data raised a number of issues regarding the framing and 

implementation of the intervention over the three (3) years including the inclusion 

by teachers of resilience and self-regulation into dialogue with parents and students; 

the development of study routines underpinned by the assessment package, 

including solution-sets and marking schemes, and the impact of the participation 

of students and teachers in the program on their skills in using digital resources 

when seeking feedback and developing their digital literacy. 

Parents, students, and teachers were familiar with the narratives of 

accountability, responsibility and effort which underpinned the intervention and 

were embedded within notions of resilience and self-regulation. These narratives 

framed a dialogue between teachers, students, and parents with respect to 

supporting and enhancing student engagement with their learning and academic 

efforts. While students were aware that they had agency with regards to their own 

engagement, they also had the informed support of their teachers and parents to 

assist in their academic development. 

The intervention fostered students’ development of improved study and 

revision routines through the assessment package, which provided numerous 

junctures of formative feedback. Students were made aware of their learning 

progress with the mid-term exam as many as five weeks in advance of their 

summative exam during any given term. With the addition of the solution-sets in 

2017, students were not only expected to review their own work, addressing 
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questions they got wrong, but were also able to refine their understanding of what 

was expected in the assessment. The provision of these resources and subsequent 

expectations also supported students to develop time management and 

prioritization skills as they amended weaknesses. In addition to their continued 

learning in class, the long-term nature of this process emphasized it as an important 

part of the process. 

Furthermore, the fact that students were using these resources and strategies 

further indicated that they were improving at associating tangible activities with the 

desired behaviors of resilience and self-regulation. When prompted by teachers and 

parents, students both knew what was expected, and recognized that the onus for 

their learning was increasing subject to their own efforts. Support for the use of 

mid-term exams of the type modeled in the program was growing among non-

participant staff. 

It was found that the program has helped the development of the digital 

literacies of teachers as well as students. Dialogue with staff highlighted the 

mistaken assumption that all students have well-developed IT skills; accordingly, 

one unexpected finding for teachers from student participation in the program was 

that not all students do. The fact that teachers acknowledged the need to remove 

assumptions about student skills also meant that they had to teach the skills 

explicitly and in greater detail. This exposed their own inadequacies when dealing 

with the digital resources, as they could not expect students to just “figure it out” 

with an assumed skill set. Accordingly, teachers were increasingly proactive in 

seeking and providing support for each other through one-on-one introduction 

sessions, joint resilience lessons and faculty meetings. 

It was also noted by teachers that, as students were increasingly resilient and 

more willing to receive feedback, teachers were less reluctant in their use of the 

prescribed digital resources in class, as most of the reluctance of experienced 

teachers toward integrating technology into the classroom had stemmed from 

students not staying on task. 

As teachers increasingly engaged with their own digital development, this 

translated into improved teaching and improved lessons. Furthermore, as teachers 

continued to have positive experiences utilizing their own digital literacy, they were 

proactive in refining their skills and forthcoming in seeking feedback. 
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Inter-year recommendations (2017 to 2018) 

The recommendations for the 2018 cohort were derived from the feedback provided 

during faculty meetings and individual conversations with staff, students. The 

recommendations also incorporated the quantitative data analysis from 2015–2017. 

– Revision checklists and “Myprogress” reflection spreadsheets to be a focus in 

2018, re-emphasized at faculty meetings and written into lesson overviews. 

– The use of individual resources to be taught explicitly, highlighting the value 

of each. 

– Revisit required during faculty meetings. 

– Continue to develop the routine of the SRL cycle with all formative and 

summative assessment. 

– Complete process of mid-term exam, identifying weaknesses, targeting 

weaknesses, reassessing competence. 

– Repeat process using practice and summative exams to identify, target 

and refine weaknesses. 

Summary (2017) 

The 2017 implementation of the intervention saw the substantial refinement of 

strategies already in place—specifically, the production of practice exams, the 

release of solution-sets and marking schemes for all assessment, and the 

modification of content to ensure the allocation of resilience lessons. These 

refinements sought to emphasize and expand on the strategies that had been 

successful in the previous iterations. Teacher engagement continued to be high and 

unproblematic given that the intervention was embedded as a standard component 

of the Year 7 Mathematics program. The 2017 data represented the strongest 

student results across the entire study and the KAPS results for quartiles one and 

two were statistically significantly different from the control data, favoring the 

intervention across all four assessments. 

While a limited number and range of resources were added to the program in 

2017, the inclusion of complete solution-sets for summative assessment completed 

the assessment package that had been developed over the past two years. Students 

now had up to a six-week revision cycle that included all the taught and 

implemented strategies, and this ensured that students were prompted regularly to 
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engage in the SRL cycle. Students were meaningfully engaged with the SRL cycle 

for over half the year. 

5.2 Research questions: Summary 

In summarizing the findings of the research questions across the three (3) years of 

intervention, all the key findings have been collated and distilled in the following. 

Ultimately, the sustainability of the intervention and its influence on learning 

outcomes is most evident when the “intervention” becomes the norm. 

How did teachers and students perceive the development of skills 

associated with SRL and resilience? 

Teacher feedback regarding resilience and SRL skills development indicates that 

the intervention improved students’ understanding of resilience and SRL, their 

ability to articulate what resilience looked like in the Mathematics classroom, and 

their ability to identify and target weaknesses. Most telling was the teacher 

feedback that the discrepancy between students’ self-predicted grades versus their 

actual grades decreased over the course of the year. The predicted versus actual 

grades were part of the reflection sheet strategy implemented in the second half of 

2015. 

In addition to teacher feedback, student feedback identified several aspects of 

the intervention that improved their SRL resilience, including, first, the formative 

mid-term exams, which were found to be extremely valuable both as a prompt for 

student reflection and as preparation for the end of term exam. This indicated 

improved student SRL resilience. Second, students also indicated that these exams 

and the “What to know for the exam” study guides were very helpful in the lead-

up to the exam. Third, during resilience lessons, students were consistently able to 

articulate what they were targeting and why they were targeting the specific skill. 

This specific targeting of weaknesses was regularly articulated by students with 

phrases such as “I didn’t understand it in class,” “I couldn’t do it on the mid-term,” 

or “I did the wrong thing in the mid-term.” 

Student feedback also indicated that the resources seen by students as the most 

valuable, the formative assessment and study guide, were cognitively accessible to 

the students and provided succinct feedback. While one would assume that these 

resources would be part of any educational process, the student ability to utilize 

them effectively was lacking without explicit instruction. Accordingly, developing 
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the skills needed to leverage these resources was determined to be of significant 

value. 

In a similar sense, student and teacher feedback indicated that explicit practice 

with the digital feedback loops provided students with a better understanding of 

their competency. Teachers noted that students better developed an understanding 

of mastery as opposed to completion, as they were continually challenged to assess 

their level of understanding with each submitted question/exercise. Feedback also 

indicated that as student competence with specific digital resources improved, they 

were better able to differentiate content for themselves. 

In summary, feedback gathered from teachers and students indicated a 

heightened understanding of resilience and skills in SRL, which translated into 

improved learning efficacy in the specific realm of the Mathematics classroom. 

How did the development of implicit and explicit strategies, designed to 

enhance student SRL and resilience, enhance perceived student 

learning? 

Over the three years since the commencement of the interventions, multiple 

strategies were trialed, and those which proved effective were retained, refined, and 

embedded into the standard curriculum. The provision of additional feedback 

formed the backbone for most of the strategies developed; however, it quickly 

became apparent that the dedication of curriculum time to utilize and reflect on the 

feedback was the crucial addition, as opposed to simply more resources. While 

feedback is well established as a cornerstone of effective learning and teaching (De 

Corte et al., 2011; Hattie, 2009), teachers were astounded by the lack of student 

ability to dissect their personal feedback. Staff comments in faculty meetings over 

all three years of the interventions continually highlighted that teachers were 

defaulting to the erroneous assumption that students had the skills required to 

effectively use the feedback in all its forms. 

Ultimately, a suite of strategies was developed and integrated into the Year 7 

Mathematics program. Based predominately on feedback from staff, the strategies 

were suggested and developed by many of the teachers involved in the intervention 

over the years. Notably, those staff who had been teaching for longer than five (5) 

years were utilizing a number of these strategies prior to their involvement in the 

intervention. The range of strategies adopted by all staff was directed towards 

ensuring that students and parents were kept abreast of students’ progress and any 

components of coursework that needed extra attention. Furthermore, these 
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strategies provided opportunities for increasing parental awareness and facilitating 

parental engagement with their sons’ learning—an aspect that has been positively 

endorsed by the majority of parents. 

Regarding SRL and resilience development, the provision of multiple 

formative feedback opportunities was found to effectively prompt students to 

engage in the SRL cycle. Of particular value was the fact that students could 

monitor their progress as they mastered skills and continued to engage with 

academic challenges relevant to their skill preparedness. These findings coincided 

with Grotberg’s (1995) findings from the International Resilience Project, and also 

Yeager and Dweck’s (2012) research into mindsets that promote resilience. 

As the formative feedback opportunities built into the work program facilitated 

dialogue among and between staff, students, and parents, it also allowed parents to 

intervene in a timely manner as part of student preparations for the upcoming 

summative assessment. Students were challenged consistently to reflect on their 

results and efforts, and this provided many opportunities to re-emphasize the fact 

that they were the owner of their results. As such, student development of resilience 

in the academic context was reinforced regularly; the motivation to do better was 

consistently coupled with the ownership of the work at hand—a crucial aspect of 

education resilience, as outlined by Wang et al. (1995). This collective support 

network and regular student reflection also better equipped students to recognize 

when they needed to ask for academic help, which has recently been highlighted 

by Karabenick and Gonida (2018) as a crucial component of effective SRL. 

How did teachers perceive the development of student skills in utilizing 

digital technologies to enhance student SRL and resilience skills? 

The explicit teaching of digital skills was found to be an extremely effective means 

of ensuring students’ preparedness to undertake tasks requiring these skills. One 

important finding of this research and accompanying staff reflections regarding 

classroom processes was that, in a number of cases, students did not possess the 

digital skills that their teachers had assumed. This set up students for failure, as 

they were not familiar or competent with the resources being used. It was found 

that students skimmed online material, and as a result often struggled to engage 

properly with the feedback provided by their teachers, especially in those cases 

when teachers provided detailed feedback. Subsequently, teachers removed these 

assumptions and focused on the explicit development of the digital skills necessary 

to succeed in their classrooms. Teachers also reported that over the course of the 
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program, student digital skills did improve as they developed their ability to 

navigate the digital resources more efficiently and better integrate the resources as 

part of their SRL cycle. 

The digital feedback loops provided concrete pathways for students to develop 

the SRL process in a manner that was specific to the subject matter at hand. As 

students developed their digital skills, they were better able to assess their content 

strengths and weaknesses, and this metacognitive assessment allowed them to 

better develop their cycle of SRL. What makes this process somewhat unique is 

that while the process is developed with a traditional pedagogy of sorts, the capacity 

afforded to each student to differentiate their individual learning is the key 

component of the feedback loop. The findings of this study represent a clear 

endorsement of the similar recommendations outlined by Bull and Kay’s (2013) 

research and reflect Nugent et al.’s (2015) findings, which found that digitally 

skilled students tend to achieve better results than their unskilled peers. 

How did teachers engage with the intervention and subsequently 

incorporate SRL and resilience into their teaching practice? 

Over the course of the three interventions, teacher feedback surveys and faculty 

meeting discussions indicated that engagement was high and that the teachers had 

integrated the progressive findings of the study into their practice. Several factors 

were identified as having a significant impact on teacher engagement: the 

dedication of curriculum time to the program, the focus of the project being student 

skills development, and the open dialogue and genuine inclusion of teachers in 

discussing and modifying and refining the intervention. The specific provision of 

curriculum time for the intervention and inclusivity of teacher feedback throughout 

the progressive years of the intervention reflects the findings of Mevarech et al. 

(2018), and Buzza and Allinotte (2013), who recommend that teachers be actively 

included in their PD, that the PD be ongoing to illicit long-lasting change, and that 

the deliberate development of SRL understanding in teachers will have a flow-on 

effect with their students. 

The dedication of curriculum time to conduct the research was critical in 

highlighting the importance that the school placed on the concepts of SRL and 

resilience. In a time of competitive academic testing, league tables, and struggles 

for tertiary places, teachers are time-poor with respect to their opportunities to 

undertake PD. The perception held by many teachers is that they are continually 

required and expected to do more in their role, without the provision of any 
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additional time. As such, the explicit provision of time, mandated and fully 

supported by the school, changed the way in which the skills of SRL and resilience 

were interpreted by staff. The project was explicitly based on the development of 

student skills, and how teachers were going to support this development as opposed 

to focusing on adjustments to teaching. This avoided the problem of the perception 

of many teachers, which is that, as different teaching strategies and styles come into 

fashion, their skills as experienced teachers are often relegated as no longer 

important or even obsolete. Finally, the study consistently sought to review and 

refine the intervention and specific strategies in use by genuinely seeking feedback 

from teachers in an open forum and by implementing recommendations garnered 

from these discussions. This aspect of the study was extremely important, as it drew 

on the collective experience of the teaching group. It also exposed the less 

experienced teachers to professional conversations which they could reflect on and 

assimilate into their teaching—professional conversations that they would 

otherwise not have encountered. With these in mind, running similar programs in 

other subjects across other schools, co-ed and public or otherwise, would be 

advantageous. 

5.3 Recommendations and conclusion 

Literature relating to SRL and resilience shows overwhelming evidence supporting 

the notion that the explicit development of SRL and resilience in students would 

have a positive impact on academic outcomes (De Corte et al., 2011; Mevarech et 

al., 2018; Schunk & Greene, 2018; Yeager & Dweck, 2012; Zimmerman, 2002). 

However, what was less clear was the extent to which academics would be 

influenced. The reason for this lack of clarity stems from the fact that the majority 

of studies were specifically assessing changes in student levels of SRL or resilience. 

While there were numerous studies that did assess the impact of SRL and resilience 

development on Mathematics results (Camahalan, 2006; Darr & Fisher, 2004; Pape 

et al., 2003; Yildizli & Saban, 2016), these were small-scale (n < 30), short-term, 

and/or had one leader who ran the entire intervention. Accordingly, there was a 

clear need to assess the impact of SRL and resilience development on student 

academic outcomes over the long term, across entire cohorts, and with multiple 

facilitators. 

The data analysis of this study supports the position of the literature and found 

statistically significant gains; that is to say that academic outcomes were improved 

for students who developed skills in SRL and resilience. 
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The results of this study serve to bridge the gap that exists between the majority 

of educational research and the quantitative goals that are the reality for secondary 

educational institutes. The correlation between SRL and resilience and improved 

academic outcomes has been established repeatedly over the past 40 years 

(Camahalan, 2006; De Corte et al., 2011; Dignath & Büttner, 2008). However, the 

most common strategy used by schools under pressure to perform remains the 

teaching of additional course content. This study provides quantitative evidence 

that the skills development of SRL and resilience will improve academic outcomes, 

as opposed to the inclusion of additional content. As such, school leaders, 

curriculum leaders and other results-driven positions in educational institutes 

should carefully consider these findings and incorporate them when considering 

how they can ultimately improve their institute’s academic results. 

The aims of this study with regards to resilience and SRL were underpinned by 

the research questions, which bring new understanding to the field. As the 

development of SRL and resilience are difficult for young students to engage with 

because they are abstract concepts, the provision of regular formative feedback 

opportunities was found to be critical in scaffolding the SRL process and providing 

a tangible link for students to develop the association between their academic work 

and resilience and SRL skills. 

Assumptions relating to learning skills, study skills, technological skills and 

resilience need to be carefully replaced with the explicit teaching of these skills. 

Teaching students exactly what is required of them contributes significantly to their 

development of SRL, digital literacy and resilient behaviors. In the context of 

digital literacy, when students were taught how to use devices as tools to leverage 

learning, their ability to self-regulate and garner value increased significantly. It is 

simply not reasonable to assume that young students have the technical know-how 

to succeed or will innately develop digital skills on account of being young. 

The successful engagement of teachers in both delivering the program and 

assimilating the SRL and resilience strategies into their standard teaching practice 

was achieved through the involvement of all teachers in the intervention’s 

development and refinement. Teachers not only provided critical insight and 

strategy suggestions, they were also continually thinking about and discussing the 

concepts of resilience and SRL. This in turn resulted in teachers modifying their 

own practice. Ultimately, teacher involvement has been shown consistently to be a 

significant determinant of the success of any intervention (Howard & Mozejko, 

2015; Kramarski, 2018; Mevarech et al., 2018); hence, teacher investment in the 

intervention must be held in the highest regard. 
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In drawing together these specific aspects, it is clear that the successful 

development of student SRL and resilience is a complex task that requires 

investment from multiple stakeholders. The conduct of this research clearly 

demonstrates that there is no singular approach that will ubiquitously improve 

academic results—rather, the development of effective learning behaviors is key. 

This finding echoes the vast amount of SRL research that has come before it. 

Therefore, the development of these behaviors requires the investment of the most 

precious of teaching resources—that of time. 

In summary, this intervention highlights the value that the explicit development 

of SRL and resilience brings to the student body, as numerous studies have shown 

before, but with quantitative analysis. In addition, this intervention provides an 

example of a large-scale intervention that incorporates the explicit SRL and 

resilience development of entire cohorts and the teaching body involved. This 

intervention also highlights that SRL is increasingly relevant in the digital world as 

learning becomes progressively more individualized, whether students are in the 

classroom or otherwise. Looking forward, as digital learning tools become 

increasingly complex, students will need to also be increasingly resilient and skilled 

in SRL. Finally, this intervention provides clear strategies that have influenced the 

teaching pedagogy of an entire faculty through the now established ongoing 

dialogue centered around SRL and resilience. 

This study shows that the in-situ development of resilience and SRL skills had 

a significant positive impact on independent student exam results in the knowledge 

criterion with a more pronounced influence on weaker students. This positive 

impact was attributed to the deployment of derived strategies that provided students 

with scaffolding to develop their in-situ and digital resilience and SRL skills. 

Further, the derivation and implementation of these strategies was attributed to the 

consistent dedication of curriculum time to the intervention and the provision of 

regular professional opportunities for teachers involved to discuss and consider the 

intervention. 

With these findings in mind, while technology will continue to deliver content 

faster than ever, students will struggle with feedback if they are not equipped with 

the learning skills required to leverage this feedback. Accordingly, educators need 

to seriously consider the cost of deploying a digital pedagogy which replaces skills 

development with content—skills that quality teachers embed as critical 

components of their teaching. Furthermore, when learning skills are not displaced 

by additional content, and the development of student SRL and resilience is deemed 

important, educators must also recognize the significant commitment of resources 
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required. The development of these skills is not something that can be achieved in 

either the short term or by individual teachers who are not collaborating with their 

peers. Ultimately, the saying of quality over quantity remains as true as ever in 

contemporary education, but quality can only be leveraged when students have the 

necessary skills. 

Limitations and further research 

As this is study is an intervention, there are obvious limitations in terms of school 

and student demographics. Further, the intervention only focuses on one subject, 

Mathematics, and one type of assessment, formal examinations. In addition, the 

deliberate lack of teacher selection, as realistic as it is, provides an additional 

limiting factor as opposed to utilized teachers who have been part of the process 

over multiple years. Accordingly, while the confined scope was an important part 

of this study, it affords further research opportunities to explore the influence of 

SRL and resilience in other subjects, year levels, and schools with differing 

demographics. In addition, the exploration of the effectiveness of differing SRL 

strategies in different subjects is also an opportunity for future research. 
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Appendices 

Appendix 1: Principal’s consent to research 

Granted in 2014 via Teacher Fellowship, documented in 2016. 
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Appendix 2: Assessment degree of difficulty assessment (2016 

assessment items were reused in 2017 without amendments) 
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Appendix 3: Intervention introductory PowerPoint for students 
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Appendix 4: Resilience lesson template 
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Appendix 5: Assessment reflection sheet template 
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Appendix 6: Faculty meetings intervention points (2015–2017) 

 

2015 Term Date starWeek Meeting Points raised
2015 1 PD day x Intervention introduction
2015 1 27/1 1
2015 1 2/2 2
2015 1 9/2 3 x positive feedback to introduction
2015 1 16/2 4
2015 1 23/2 5
2015 1 2/3 6
2015 1 9/3 7 x prepared resilience activities to be scrubbed
2015 1 16/3 8
2015 1 23/3 9 x
2015 1 30/3 10
2015 1 PD day x technology assumptions causing issues ‐ more time 
2015 2 PD day x Reflection sheets discussed ‐ introduced in T2
2015 2 21/4 1
2015 2 27/4 2
2015 2 4/5 3 x congestion with resilience and numeracy lesson
2015 2 11/5 4
2015 2 18/5 5
2015 2 25/5 6 x Assessment reviewed in greater detail in class
2015 2 1/6 7
2015 2 8/6 8
2015 2 15/6 9
2015 2 PD day x Very congested with NAPLAN, resilience and 
2015 3 PD day x Mid‐terms introduced for Sem 2 ‐ revision checklists 
2015 3 14/7 1
2015 3 20/7 2
2015 3 27/7 3 x
2015 3 3/8 4
2015 3 10/8 5
2015 3 17/8 6 x mid‐terms feedback very positive
2015 3 24/8 7
2015 3 31/8 8
2015 3 7/9 9
2015 3 14/9 10
2015 3 PD day x assessment and mid‐term return communication to 
2015 4 PD day x Teacher feedback and reflection of resilience lessons ‐
2015 4 6/10 1
2015 4 12/10 2
2015 4 19/10 3 x
2015 4 26/10 4
2015 4 2/11 5 x Positive impact on Brownlow assignment conduct and 
2015 4 9/11 6
2015 4 16/11 7
2015 4 23/11 8
2015 4 PD day x Reflection and feedback of intervention
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 2016 Term  Date start Wee Meeting Points raised

2016 1 PD day x

Data reflection from 2015 ‐ all assessment to 

be sent home for parental perusal, feedback 

and signing

2016 1 25/1 1

2016 1 1/2 2

2016 1 8/2 3

2016 1 15/2 4 x

first assessment return juncture ‐ although 

some issues, feedback positive, value noted 

by many teachers

2016 1 22/2 5

2016 1 29/2 6

2016 1 7/3 7

2016 1 14/3 8 x

2016 1 21/3 9

2016 1 PD day x

What to know study guides to be written for 

Year 7 ‐ 9 and highlighted by teachers/ 

feedback on embedded digital links positive 

by the few teachers who explicilty use them

2016 2 PD day x

Mid‐terms embeded ‐ solutions sets 

provided  ‐ parents reported to be proactive 

in using

2016 2 11/4 1

2016 2 18/4 2

2016 2 25/4 3

2016 2 2/5 4 x

Start of explicit resilience lessons post 

NAPLAN ‐ teachers report that they have 

developing SRL and resilience implicity 

already

2016 2 9/5 5

2016 2 16/5 6

2016 2 23/5 7

2016 2 20/5 8

2016 2 6/6 9 x

2016 2 13/6 10

2016 2 PD day x

problem solving hard to practice once 

content is known, hard to refine such 

abstract skills as a Year 7

2016 3 PD day x

Content needs to be pulled to ensure 

resilience lessons fit ‐ completed by 

teachers/ embeded resilience lessons in 

onenote valued as a prompt

2016 3 11/7 1

2016 3 18/7 2

2016 3 25/7 3 x

2016 3 1/8 4

2016 3 8/8 5

2016 3 15/8 6 x Brownlow focus on SRL and resilience skills

2016 3 22/8 7

2016 3 29/8 8

2016 3 5/9 9

2016 3 12/9 10

2016 3 PD day x

Practice exams mooted as a valuable assest 

to self‐assess learning and understanding

2016 4 PD day x

solution‐sets to provide greater detail 

namely mark breakdown and communication 

breakdown

2016 4 4/10 1

2016 4 10/10 2

2016 4 17/10 3

2016 4 24/10 4

2016 4 31/10 5 x

Brownlow reflection from teachers saw 

improved student conduct thought to be due 

to intervention skills development

2016 4 7/11 6

2016 4 14/11 7

2016 4 21/11 8

2016 4 28/11 9

2016 4 PD day x Reflection and feedback of intervention
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 2017 Term Date start Week Meeting Intervetnion points raised

2017 1 PD day x

Data reflection from 2016 ‐ Practice‐ exams of 

value to SRL process

2017 1 23/1 1

2017 1 30/1 2 x

explicit digital skills development to be 

focused on 

2017 1 6/2 3

2017 1 13/2 4 x

teachers decided to intro resilience earlier 

than formally required

2017 1 20/2 5

2017 1 27/2 6 x

2017 1 6/3 7

2017 1 13/3 8 x

prompting of digital skills development ‐ 

students empowered to speed up SRL cycle

2017 1 20/3 9

2017 27/3 10

2017 1 PD day x

Reflection on explict digital skills 

development ‐ studymaths and Khan focused 

on 

2017 2 PD day x

producition of practice exams and mark 

schemes to be reflected with class time to 

review and emphasised by teachers

2017 2 17/4 1

2017 2 24/4 2 x

2017 2 1/5 3

2017 2 8/5 4 x general reflection and conversation

2017 2 15/5 5

2017 2 22/5 6 x

post mid‐term review ‐ process in sending 

home assessment embedded as part of 

process, well received by parents‐ routine 

expected

2017 2 29/5 7

2017 2 5/6 8 x

2017 2 12/6 9

2017 2 PD day x

Summative solution‐sets need to be provided 

to support the SRL

2017 3 PD day x

Content stripping and resilience lessons 

embedded into lesson breakdown ‐ emphasis 

on assessment reflection lesson as well as 

normal resilience lessons

2017 3 10/7 1

2017 3 17/7 2 x

2017 3 24/7 3

2017 3 31/7 4 x

2017 3 7/8 5

2017 3 14/8 6 x intervention ‐ general feedback

2017 3 21/8 7

2017 3 28/8 8 x

2017 3 4/9 9

2017 3 11/9 10 x

Brownlow ‐ SRL focus on assignment for entire 

week

2017 3 PD day x

Feedback on mark‐schemes and solution set 

provision ‐ are parents and students aware of 

the resources and how to use them?

2017 4 PD day x Brownlow ‐ reflection

2017 4 3/10 1

2017 4 9/10 2 x

2017 4 16/10 3

2017 4 23/10 4 x general reflection and conversation

2017 4 30/10 5

2017 4 6/11 6 x

2017 4 13/11 7

2017 4 20/11 8 x

2017 4 27/11 9

2017 4 PD day x Reflection and feedback of intervention
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Appendix 7: Staff survey questions 
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Appendix 8: Practice-test solution-set example 
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Appendix 9: Mid-term solution-set and mark-scheme (one tick per half-

mark) 
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Appendix 10: Lesson breakdown: Term 4 (2017) 
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Appendix 11: Summative mark-scheme 
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Appendix 12: Teacher retention over the duration of the study 
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