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A Personal Reflection 
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Questions 
• Why do some gifted students reach peak performances at 

school and others don’t. 
• Gagne’s DMTG proposes that motivation and environment as 

important “catalysts” that  facilitate transformation. 
• Domain-specific gifts are transformed into achievement  in a 

learning process that is moderated by non-cognitive and 
environmental influences. 

• Motivation and environment are reciprocally dependent. 
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It is argued that gifted students are innately curious and keen to learn. However, evidence exists that up to 40-50% may not demonstrate that engagement with learning that their early potential might predict. i.e., the underachievers.



Purpose of this Presentation 
• I will explore three contemporary issues: 

 
• STEM – Science, Technology, Engineering and Mathematics. 

Relevance for the gifted. 
 

• Challenging underachievement: Motivation and Task 
Commitment – a theoretical perspective 
 

• Optimising teaching practices with the needs of the gifted in 
STEM – both cognitive and affective 
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Science-Technology-Engineering-Maths 
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Population growth; 
Food and water supply; 
Sanitation; 
Pandemics; 
Energy supply; 
Climate change. 
 

Who will generate the solutions? 

Presenter
Presentation Notes
Science is the pursuit of knowledge of the natural and social world.Engineering and Technology is the application of knowledge to create tools to improve the efficiency of human conditionMathematics is representation of patterns, relationships, order and structure of the universe.There is a -0.92 correlation between students attitude towards science and the UN Index of Human Development.   Martin, M. O., Mullis, I. V. S., & Foy, P., with Olson, J. F., Erberber, E., Preuschoff, C., & Galia, J. (2008). TIMSS 2007 international mathematics report: Findings from IEA’s Trends in International Mathematics and Science Study at the fourth and eighth grade. Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College.Krapp, A., & Prenzel, M. (2011). Research on interest in science: Theories, methods, and findings. International Journal of Science Education, 33(1), 27-50. doi:10.1080/09500693.2010.518645Turner, S., & Peck, D. (2009). Can we do school science better? Facing the problem of student engagement. Education Canada, 49, 54–57.Venturini, P. (2004). Attitude des élèves envers les sciences: le point des recherches [Student attitudes toward science: Insights on research]. Revue française de pédagogie, 149, 97–121.Potvin, P., & Hasni, A. (2014). Interest, motivation and attitude towards science and technology at K-12 levels: A systematic review of 12 years of educational research. Studies in Science Education, 50(1), 85-129. doi:10.1080/03057267.2014.881626
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• Student attitude to, and performance in Science are negatively 
correlated 
 
• Relevance of Science Education Study (ROSE) 15 year-olds 

Svein Sjøberg and Camilla Schreiner  

Presenter
Presentation Notes
 The ROSE (Relevance of science education) is a cooperative research project with wide international participation, addressing how young learners relate to science and technology.  An overview and key findings was published in March 2010 by Svein Sjøberg and Camilla Schreiner of the University of Oslo.



• TIMSS data – emphasises the symptoms not the problem; 
• Grade 4 Science: 69% of students said teaching was engaging, 
• Grade 8 Science: 47% of students said teaching was engaging; 

 
• The origins of the declining interest among young people for science 

studies are found largely in the way science is taught in primary and 
secondary schools (EU Commission, 2007) 
 

• Students with a high cognitive potential for science may not pursue 
careers as scientists or engineers because they have lost interest 
during school; 
 

• Interest level and course of interest development depend on the 
perceived attractiveness of curriculum content. 
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TIMSS data – emphasises the symptoms not the problem;Australian Data for grade 4 was 63% and 38%http://timssandpirls.bc.edu/timss2015/international-results/timss-2015/science/student-engagement-and-attitudes/ EU Commission (2007). Science Education Now. A renewed pedagogy for the future of Europe. Luxembourg: Office for Official Publications of the European Commission



What are the Characteristics of 
the Scientifically Gifted? 

• Epistemic curiosity; 
• Collectors – pattern seekers; 
• Tinkers – constructors and de-constructors; 
• Abstract organisation of ideas; 
• Strong visualisers; 
• Mathematical cast of mind; 
• Exceptional reasoning ability. 

 

9 

Presenter
Presentation Notes
Diezmann, C. M., & Watters, J. J. (2000). Characteristics of young gifted children. Educating Young Children, 6(2), 41–42.Diezmann, C. M., & Watters, J. J. (2002). The importance of challenging tasks for mathematically gifted students. Gifted and Talented International, 17(2), 76-84. Diezmann, C. M., Watters, J. J., & English, L. D. (2001). Difficulties confronting young children undertaking investigations. Paper presented at the 26th Annual Conference of the International Group for the Psychology of Mathematics Education Utrecht, Holland.Watters, J. J., & Diezmann, C. M. (2003). The gifted student in science: Fulfilling potential. Australian Science Teachers Journal, 49(3), 46-53. Makerspace.



Underachievement 

10 

Attentive  within days  of birth 

First words, curious & keen to explore 

Avid interest in reading, maths, complex vocab 

Functioning at advanced level  

Disengaged 

Alienation 

14 years 

5 years 
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https://www.google.com.au/search?q=toddler&rlz=1C1HEFW_enAU646AU648&source=lnms&tbm=isch&sa=X&ved=0ahUKEwiX-b3BhL7SAhWIpZQKHZn9CEYQ_AUICCgB&biw=1920&bih=950#tbm=isch&q=disengaged+secondary+school+boy&*&imgrc=jl1VTuVln1KgJM:http://www.kidspot.com.au/parenting/child/child-development/raising-gifted-childrenhttp://www.kidspot.com.au/parenting/child/child-development/raising-gifted-childrenFeldman, D.H. (1986), Nature's gambit: Child prodigies and the development of human potential. New York: Basic Books.Hollingworth, L.S. (1926), Gifted children: Their nature and nurture. New York: Macmillan.Lewis, M., & Michalson, L. (1985). The gifted infant. In J. Fremnan (Ed.), The psychology of gifted children. Chichester. John Wiley.



Gifted Behaviour 

11 

Renzulli, J.S. (1979).  

Engagement 



Motivating Engagement 
 

• Drivers for engagement 
 
• Expectancy for Success – likelihood of worthwhile outcomes 

 
• Task value – Why engage – importance of the task 

 
• Conditions for engagement 

• Sense of autonomy; 
• Choice, options, negotiations, self-rule. 

• Sense of competence; 
• Propensity to pursue challenges. 

• Sense of connectedness; 
• Positive and productive relationships. 

 
• Outcomes 

• Emotional Satisfaction – sense of wellbeing 
• Academic achievement 
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Connell & Wellborn,  (1991); Ryan & Powelson, (1991); Ryan & Deci, (2013); Eccles, (1983) ; Eccels & Wigfield, (2002)  
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Presentation Notes
Learning traditionally was nested within personal relationships and activities meaningful within a larger community. Historically schooling has been a process in which culture has traditionally been transmitted as one in which children participate in joint problem solving with adults. These processes of apprenticeship and participant observation in the adult world allowed children to learn tasks relevant to adaptation in a self-paced, gradual manner with experts as guides and models, in the context of a purposeful, non-arbitrary activity that had visible and probably immediate utility within the larger social community. Ryan and Powelson p 49. Learning is organismic motivation researchers have provided diverse theories and models as to why individuals choose to engage or disengage in different activities, and how individuals' beliefs about themselves, their valuing of tasks, and goals socially and personally relate to their achievement outcomes.THEORIES FOCUSED ON EXPECTANCY: Self Efficacy, Locus of Control, ; reasons individualshave for engaging in different achievement tasks - SDT, FLOW, INTEREST Theories: situational interest is an emotional state aroused by specific features of an activity or a task. Individual interest is a sustained desire to engage either because of feelings or valuesGoal Theories: Performance, Mastery, Performance avoidance.  Ford model - The person-environment goals include selfassertive goals such as self-determination and individuality, integrative social relationship goals such as belonging and social responsibility, task goals such as mastery, material gain, and safety. Differences in ability levels with high achieving students mor prosocial related to peer acceptance.Attribution theorists: Weiner argued that the individual's causal attributions (or explanations) for achievement outcomes determine subsequent achievement strivings;Eccles EXPECTANCY-VALUE Theory: the relative value and probability of success of various options are key determinants of choice. Intrinsic value is the enjoyment the individual gets from performing the activity or the subjective interest the individual has in the subject. Utility value is determined by how well a task relates to current and future goals, such as career goals. Cost is conceptualized in terms of thenegative aspects of engaging in the task, such as performance anxiety and fear of both failure and successSELF WORTH: Covington (see 1992, 1998) defined the motive for selfworth as the tendency to establish and maintain a positive self-image, or sense of self-worth.Connell, J. P., & Wellborn, J. G. (1991). Competence, autonomy, and relatedness: A motivational analysis of self-system processes. In M. R. G. L. A. Sroufe (Ed.), Self processes and development (pp. 43-77). Hillsdale, NJ, US: Lawrence Erlbaum Associates, Inc.Ryan, R. M., & Powelson, C. L. (1991). Autonomy and Relatedness as Fundamental to Motivation and Education. The Journal of Experimental Education, 60(1), 49-66. doi:10.1080/00220973.1991.10806579Ryan, R. M., & Deci, E. L. (2013). Toward a social psychology of assimilation: Self-determination theory in cognitive development and education. In B. W. Sokol, F. M. E. Grouzet, U. Muller (Eds.), Self-regulation and autonomy: Social and developmental dimensions of human conduct (pp. 191-207). Cambridge, England: Cambridge University Press. doi: 10.1017/cbo9781139152198.014Eccles, J. (1983). Expectancies, values, and academic behaviors. In J. T. Spence (Ed.), Achievement and achievement motives: Psychological and sociological approaches (pp. 75-146). San Francisco, CA: W. H. Freeman.
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• The important thing is not to stop questioning. Curiosity has its 
own reason for existing.  Albert Einstein 

 
• Curiosity, the overwhelming desire to know, is not 

characteristic of dead matter. Nor does it seem to be 
characteristic of some forms of living organism, which, for that 
very reason, we can scarcely bring ourselves to consider alive. 
Isaac Asimov 
 

• If one has failed to develop curiosity and interest in the early 
years, it is a good idea to acquire them now, before it is too 
late to improve the quality of life.  Mihaly Csikszentmihalyi 14 

Presenter
Presentation Notes
https://www.brainyquote.com/quotes/quotes/a/alberteins145949.html?src=t_curiosityIsaac Asimov, "Gaither's Dictionary of Scientific Quotations", p. 481.The first and the simplest emotion which we discover in the human mind, is Curiosity. By curiosity, I mean whatever desire we have for, or whatever pleasure we take in, novelty.Edmund Burke, in "The Works of the Right Hon. Edmund Burke: With a Biographical and Critical Introduction, and Portrait After Sir Joshua Reynolds, Volume 1", p. 30.Csikszentmihalyi:  Mihaly Csikszentmihalyi, Finding Flow: The Psychology of Engagement with Everyday Life



Curiosity 
Curiosity is a tendency to notice, seek, value,  
and embrace novelty, uncertainty, and challenge.  
It is a desire to specific information in the absence of external 
reward. 
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It is nothing short of a miracle that modern methods of instruction have not yet entirely  
strangled the holy curiosity of inquiry. 

Albert Einstein 1949 

Presenter
Presentation Notes
diversive perceptual curiosity  --- specific epistemic curiositySilvia, P., J. . (2012). Curiosity and motivation. In R. M. Ryan (Ed.), The Oxford handbook of human motivation (pp. 157-167). Oxford, UK: Oxford University Press.Berlyne, D. (1978). Curiosity and learning. Motivation and Emotion, 2(2), 97-175. doi:10.1007/BF00993037Connell, J. P., & Wellborn, J. G. (1991). Competence, autonomy, and relatedness: A motivational analysis of self-system processes. In M. R. G. L. A. Sroufe (Ed.), Self processes and development (pp. 43-77). Hillsdale, NJ, US: Lawrence Erlbaum Associates, Inc.Hidi, S., & Renninger, K. A. (2006). The four-phase model of interest development. Educational Psychologist, 41(2), 111-127. doi:10.1.1.521.6334Renninger, A., & Hidi, S. (2002). Student interest and achievement. In A. Wigfield & J. S. Eccles (Eds.), Development of achievement motivation (pp. 173-195). Amsterdam, NL: Elsevier Inc.Rotgans, J. I., & Schmidt, H. G. (2011). Situational interest and academic achievement in the active-learning classroom. Learning and Instruction, 21(1), 58-67. doi:http://dx.doi.org/10.1016/j.learninstruc.2009.11.001Ryan, R. M., & Deci, E. L. (2013). Toward a social psychology of assimilation: Self-determination theory in cognitive development and education. In B. W. Sokol, F. M. E. Grouzet, & U. Müller (Eds.), Self-Regulation and autonomy: Social and developmental dimensions of human conduct (pp. 191-207). Cambridge: Cambridge University Press.Ryan, R. M., & Powelson, C. L. (1991). Autonomy and Relatedness as Fundamental to Motivation and Education. The Journal of Experimental Education, 60(1), 49-66. doi:10.1080/00220973.1991.10806579Spielberger and Starr (1994) conceptualized curiosity based on an optimal stimulation model through which it was suggested that optimal arousal is a function of both approaching new and unusual stimulation and avoiding unpleasant states of anxiety.On March 13, 1949, the New York (NY) Times reported: �“EVANSTON, Ill., March 12 (AP)—Albert Einstein, one of the great scholars of all time, has dipped a probing pen into education. Suggesting freedom for students to study things that interest them, he writes: ‘It is nothing short of a miracle that modern methods of instruction have not yet entirely strangled the holy curiosity of inquiry.’” Eren, A. (2009). Examining the relationship between epistemic curiosity and achievement goals. Eurasian Journal of Educational Research(36), 129-144. �



Curiosity 
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Congruity 

Sensation, Pleasure, 
Goose bumps 

Passion - Flow 

Impulsivity 
Addictions 

Aesthetic appreciation 

Indifference 
Avoidance 

Amotivation 

High 

High  
Incongruity 

Fear/Anxiety 
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Presentation Notes
Curiosity is a valuable form of motivation linked to learning – Markey.William James (1890) described scientific curiosity in more cognitive terms, attributing it to the response of the "philosophic brain. . . to an inconsistency ora gap in its knowledge" Berlyne's concept of specific curiosity: uncertainty motivates exploration aimed at reducing it.  Need for cognitive closure. – diverse and specific curiosity – two systems.Berlyne, D. E. (1954). A theory of human curiosity. British Journal of Psychology. General Section, 45(3), 180-191. Markey, A., & Loewenstein, G. (2014). Curiosity. In R. Pekrun & L. Linnenbrink-Garcia (Eds.), International handbook of emotions in education (pp. 228-245). London, UK: Routledge.Feldman, D. J., & Feldman, H. S. On the etiology of narcotic addiction and its relation to curiosity. Psychosomatics, 13(5), 304-308. doi:10.1016/S0033-3182(72)71401-2Zuckerman, M. (1994). Behavioral expressions and biosocial bases of sensation seeking (p. 27). New York: Cambridge University Press. ‘‘sensation seeking is a trait defined by the seeking of varied, novel, complex, and intense sensations and experiences, and the willingness to take physical, social, legal, and financial risks for the sake of such experience.’’Spielberger, C. D., & Starr, L. M. (2012). Curiosity and exploratory behavior. In J. H. F. O'Neil & M. Drillings (Eds.), Motivation: Theory and research (pp. 221-244). New York,: Taylor and Francis. “Starr (1992) noted three important consistencies in these findings.First, measures of specific curiosity and cognitive novelty seeking were positively correlated, and that this facet of curiosity seems to motivate information and cognitive experience seeking. Second, she observed that measures of diversive curiosity, sensation seeking, and sensory novelty seeking appear to assess a different aspect of curiosity that motivates seeking sensory experiences.Importance/Salience/Surprise   [value? Immediacy? Discrepant event?]Adrenaline is released stimulating the sympathetic nervous system. Dopamine release is triggered by certain stimuli such as music. 



Interest 
Unexpectedness, ease of comprehension and level of challenge in a 
task triggers students’ situational interest 
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A person who perceives an object of 
potential interest within a social 
context will respond depending on the 
meaning, relevance or value that 
object has to the person and their 
sense of self (Ainley & Ainley, 2011). 

Presenter
Presentation Notes
Interest is a psychological state that involves a desire to become involved in an activity or to know more.Krapp, Hidi, & Renninger, 1992 Achievement-related classroom behaviours seem to be initiated primarily by mastery or performance goals (Elliott & Dweck, 1988). Much of the achievement motivation research indicates that students show the most positive achievement-related behaviours when they pursue mastery goalsInterest makes new things appealing and thus provides an innate incentive for engaging with new, unfamiliar things.interest predicts behavioural exploration much more strongly than enjoyment does



Year 6: Design a mini-golf links 
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Maths embedded in Sport 
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• <<VIDEO REMOVED>> 



Designing a Golf Course Lesson 
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• Australian Curriculum 
• Mathematics: Measurement and Geometry Strand 
• Achievement Standard: Students solve problems using the 

properties of angles.  
• Content  

• Identify corresponding, alternate and co-interior angles when two 
straight lines are crossed by a transversal (ACMMG163) 

• Investigate conditions for two lines to be parallel and solve simple 
numerical problems using reasoning (ACMMG164) 

• Resources 
• Australian Curriculum Links: Angles Lesson – design your dream 

mini-golf course 
• Playing the virtual Golf Game (http://jmathpage.com/) 

 



Active Learning Experiences 

• Inquiry learning; 
• Investigations; 
• Project based learning; 
• Problem based learning. 21 

The objective of the teacher is to create a learning conducive and friendly environment 
that encourages everyone to participate in the discussion and share his or her 
knowledge. 
 
• Learning that is relevant, real, and intentionally interdisciplinary; 
• Transparent” learning and assessment climates; 
• Tuning into students’ wonderings and affective experiences; 
• Learning that is self-regulated and autonomous is fostered. 
• Transformative classroom management.  



To establish a place of work where engineers can feel the joy of 
technological innovation, be aware of their mission to society, and 
work to their heart's content.  Masaru Ibuka (co-founder of Sony) cited in 
Csikszentmihalyi (2004), Good Business: Leadership, Flow, and the Making of Meaning.  
 

Google identified five key predictors of successful teams: psychological 
safety, dependability, structure and clarity, meaning of work, and 
impact of work. It noticed that the team dynamic found to have the 
most significant influence on team success was psychological safety, 
which is how comfortable team members are in sharing ideas and 
being vulnerable with one another. 
 
Of course, while it may seem that enabling employees with such loud 
voice will make unanimity impossible to achieve, there’s a greater 
value in recognising the difference in people rather than stifling the 
diversity. (Friedrich, T., 2015. The Conversation) 22 
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Presentation Notes
Friedrich, T. (2015, 23 November). Google spills its work secrets and gives lessons in boosting creativity. The Conversation. Retrieved from http://theconversation.com/google-spills-its-work-secrets-and-gives-lessons-in-boosting-creativity-50138



Concerns 
• Takes too much time to plan and implement,  
• Does not provide scaffolds for students who do not have the 

requisite knowledge; 
• Doubts about prior knowledge or skills to be successful; 
• Is not conducive to students acquiring the required content 

because it is not explicitly taught; 
• Aligning with standards and syllabi. 
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Whole Class Examples 
• Grade 5 Creek watch study 
• Grade 6 Designing a mini-golf links 
• Grade 7 Athletic performance Usain Bolt 
• Grade 8 Terraforming Mars 
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Year 5: Creek Watch 
• Increased urban development in the Western Suburbs of 

Brisbane is threatening the quality of the local environment. In 
particular, runoff is impacting on water quality and visible signs 
such as rising salinity and blue-green algal blooms are 
becoming more prevalent.  … 

• Mrs. Jones from the EPA said the students’ assistance had been 
invaluable and the information they provided helpful. “By 
monitoring the waterways we can gain a picture of catchment 
health. … 

• Jack Simpson’s class is presenting their information at a 
community meeting where other interested groups are 
presenting their conclusions. The meeting organisers are 
offering a prize for the group that develops the best system 
that describes the most important criteria in establishing the 
total water quality of a creek. 
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Year 8 students explored the 
problems of outfitting the 
colonisation of Mars with 
particular reference to living 
animals and plants. During the next 15 years, a 

vast network of fully 
enclosed biospheres will be 
built on Mars.  Groups 
interested in establishing a 
colony are invited to apply to 
the Working Committee for 
the Colonisation of Mars  

•  What sort of insects and plants would   
 survive on Mars? 
•  What materials would be useful for 
 insulating dwellings? 
•  How would lifestyle change if adapting 
 to a Martian environment? 
 

Year 8: Colonising Mars 



Outcomes 
• Deeper and longer lasting understanding; 
• Higher order skills of problem posing, critical analytical skills 

and creative insights; 
• Social skills; 
• Communications skills; 
• Enhanced sense of self-efficacy and self-esteem; 
• Improved attitudes to teachers and school. 
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Gifted 
• The whole art of teaching is only the art of awakening the 

natural curiosity of young minds for the purpose of satisfying it 
afterwards. Anatole France Le Crime de Sylvestre Bonnard (1896) (Nobel Prize in 
Literature 1921) 
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