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Concept	1:	 Threshold	concepts	

Definition:	 Threshold	 concepts	 are	 objects	 of	 learning	 that	 act	 like	 portals,	 are	 transformative	 and	 enable	

students	to	think	about	something	in	a	new	way.	(Meyer,	2010;	Meyer	&	Land,	2006)	

MTP	course:	 Integration	Seminar	(Chapter	1,	2	and	11)	

Question(s):	 • What	 are	 the	 threshold	 concepts	 in	 physics,	 especially	 mechanics,	 and	 how	 do	 they	

transform	the	learner?	

• How	can	we	better	help	students	when	teaching	those	threshold	concepts?	 	

Literature:	 General	

• The	idea	of	threshold	concepts	(Land,	Meyer,	J.H.F,	&	Smith,	2008;	Meyer,	2010;	Meyer	&	

Land,	2006)	

• Threshold	concepts	question	the	“intended	learning	outcome”	model	(Meyer,	2010)	

• Understanding	of	threshold	concepts	in	their	disciplines	by	teachers	(O’Brian,	2008)	

• Troublesome	Knowledge:	Blaming	students	vs.	focus	the	teaching	on	the	area	of	difficulty	

(Perkins,	2006)	

• Threshold	concepts	in	economics	(Davies	&	Mangan,	2007)	

• Threshold	concepts	in	mathematics	–	the	Plateau	Principle	(Easdown,	2007)	

Physics	

• The	struggle	of	solving	problems	without	numbers	(Lasry,	Guillemette,	&	Mazur,	2014)	

• Thresholds	in	Electrical	Engineering	(Flanagan,	Taylor,	&	Meyer,	2010)	

• Threshold	 concepts	 in	 physics	 (Bar,	 Brosh,	 &	 Sneider,	 2016;	 Prusty	 &	 Russell,	 2011;	

Psycharis,	2016)	

Summary:	 Learning	is	not	a	 linear	sequence.	Some	concepts	are	more	critical	than	others	as	they	can	keep	a	

learner	 from	accessing	the	next	higher	 level.	Those	threshold	concepts,	once	mastered,	transform	

the	way	of	thinking	(Meyer,	2010).	Some	research	has	been	done	regarding	threshold	concepts	 in	

physics:	Psycharis	(Psycharis,	2016)	mentions	previous	work	of	Meyer	(Meyer,	2003)	and	list	some	

threshold	concepts	 in	physics.	While	Prusty	and	Russell	 (Prusty	&	Russell,	2011)	attribute	the	high	

failure	rate	in	mechanics	courses	to	the	presence	of	threshold	concepts,	Bar	et	al.	(Bar	et	al.,	2016)	

link	the	threshold	concept	of	weight,	mass	and	gravity	to	the	alternative	conceptions	the	students	

have	developed	prior	to	their	courses	.	
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Concept	2:	 The	role	of	alternative	student	conceptions	(misconceptions)	on	learning	physics	

Definition:	 Alternative	 conceptions	 (or	 misconceptions,	 pre-conceptions,	 and	 intuitive	 conceptions)	 are	

conceptions	acquired	through	interaction	with	the	natural	world	without	formal	education.	 	

MTP	courses:	 CKID,	Fostering	Creativity	

Question(s):	 • Do	 we	 harm	 the	 students’	 understanding	 of	 physics	 (and	 force	 them	 into	 a	 surface	

approach)	by	trying	to	remove	their	misconceptions	instead	of	working	with	them?	 	

• Is	 there	 a	 better	way	 to	 use	 a	 constructivist	 approach	 to	work	with	 the	 students’	 initial	

concepts?	

• The	 interaction	with	 “misconceptions”	 is	well	 studied	 in	mechanics,	what	 is	 their	 role	 in	

other	domains	of	physics?	

Literature	review:	 • Different	 approaches	 of	 experts	 and	 novices	 to	 misconceptions	 (Brault	 Foisy,	 Potvin,	

Riopel,	&	Masson,	2015;	Buteler	&	Coleoni,	2014)	

• Instability	of	pre-conceptions	(Bransford,	Brown,	&	Pellegrino,	2000;	Lasry	et	al.,	2014)	

• Helping	students	to	overcome	alternative	conceptions,	building	on	alternative	conceptions	

(Buteler	&	Coleoni,	2014;	Lin	&	Singh,	2015;	Smith	III,	Disessa,	&	Roschelle,	1994)	

• Encouraging	 divergent	 thinking	 –	 Textbooks	 inhibit	 students’	 creative	 thinking	 (Klieger	&	

Sherman,	2015)	

Summary:	 Alternative	conceptions	have	been	acquired	through	interaction	with	the	natural	world	without	any	

formal	 education.	 They	 successfully	 explain	 everyday	 phenomena	but	 often	 interfere	with	 formal	

physics	 education,	 forming	 a	 threshold	 that	 keeps	 the	 students	 from	 acquiring	 a	 deep	

understanding.	 Traditionally,	 they	 are	 considered	misconceptions	 that	 ought	 to	 be	 removed	 and	

replaced.	However,	more	recent	research	(Buteler	&	Coleoni,	2014;	Klieger	&	Sherman,	2015;	Lin	&	

Singh,	 2015;	 Smith	 III	 et	 al.,	 1994)	 suggest	 that	 it	might	 be	more	 beneficial	 take	 a	 constructivist	

approach	and	work	with	those	initial	conceptions,	re-branding	them	as	“alternative	conceptions”.	 	 	
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Concept	3:	 Conceptions	of	learning	science	(Deep	vs.	Surface)	

Definition:	 Deep	 learning	 emphasizes	 the	 pursuit	 of	 meaning	 and	 understanding	 for	 its	 own	 sake	 while	 surface	 learning	

concentrates	on	reproducing	information	without	particular	 interest	 in	its	meaning	(Knapper,	2010).	Deep	learning	is	

transformative	and	leads	to	a	structural	shift	of	thought,	feelings,	and	actions.	(Transformative	Learning	Centre	2004,	

as	cited	by	(Kitchenham,	2008))	

MTP	courses:	 	 CKID,	Integration	Seminar	(Chapter	1,	2,	3,	4	and	10,	13)	

Question(s):	 • What	encourages	students	to	adopt	the	deep	approach	to	learning	science?	

• How	can	we	create	conditions	that	foster	deep	learning	

Literature:	 General:	

• Initial	concept	of	surface	vs.	deep	learning	(Marton	&	Säljiö,	1976a,	1976b)	

• Mezirow’s	transformative	learning	((Kitchenham,	2008)	

• Effect	 of	 the	 examination	 system	 on	 learning	 approaches	 (pushing	 students	 to	 use	 the	 surface-approach)	

(Watkins	&	Hattie,	1981).	

• The	influence	of	the	teaching	on	the	students	learning	approaches	(Kember	&	Gow,	1994;	Lindblom-Ylänne,	

2010;	Ramsden	&	Entwistle,	1981).	 	

• Influence	of	the	perception	of	the	learning	environment	(Entwistle,	2010)	

• The	role	of	meta-learning	(Biggs,	1985)	

Science:	

• Deep	(forward	inference)	vs.	surface	(backwards	inference)	approach	to	physics	problem	solving	 	 (M.	T.	Chi,	

Feltovich,	 &	 Glaser,	 1981;	 M.	 T.	 H.	 Chi,	 Glaser,	 &	 Rees,	 1981;	 Eryılmaz	 Toksoy	 &	 Akdeniz,	 2015;	 Larkin,	

McDermott,	Simon,	&	Simon,	1979,	1980,	A.	Priest,	1986b,	1986a;	A.	G.	Priest	&	Lindsay,	1992;	Wilson,	2014)	

• Understanding	or	Memorization	(Mazur,	1997)	

• Engineering	students	trying	to	memorize	(3000!)	homework	problems	(Woods,	1987)	

• View	of	physics	(isolated	factual	knowledge	vs.	a	whole)	(Hammer,	1997;	Wieman,	2010)	

• Successful	science	education	transforms	how	students	think	(Wieman,	2010)	

• Traditional	 classroom	 teaching	 is	 ineffective	 (or	 even	 has	 a	 negative	 effect	 as	 shown	 by	 the	 FCI-Scores).	

(Hake,	1998;	Wieman,	2010)	

• Ideas	to	help	students	understand,	for	example:	reducing	the	cognitive	load	(Wieman,	2010)	

Summary:	 While	 experts	 in	 physics	 employ	 a	 deep	 approach	 to	 solving	 problems	 and	 learning,	 students	 often	 use	 a	 surface	

approach	(M.	T.	Chi	et	al.,	1981;	M.	T.	H.	Chi	et	al.,	1981;	Eryılmaz	Toksoy	&	Akdeniz,	2015;	Hammer,	1997;	Larkin	et	al.,	

1979;	A.	Priest,	1986b,	1986a;	A.	G.	Priest	&	Lindsay,	1992;	Wilson,	2014),	 resulting	 in	an	 insurmountable	barrier	 (a	

threshold?).	More	effort	(time	spent	memorizing)	does	not	lead	to	better	understanding	and	mastery.	As	the	choice	of	

deep	vs.	surface	approach,	in	general,	can	be	influenced	by	the	learning	context	and	traditional	classroom	teaching	has	

been	shown	to	be	ineffective	(Hake,	1998;	Mazur,	1997;	Wieman,	2010;	Woods,	1987),	more	research	should	be	done	

on	 how	 to	 concretely	 help	 students	 adopt	 a	 deep	 approach	 when	 learning	 physics,	 for	 example	 by	 reducing	 their	

cognitive	load,	addressing	beliefs,	stimulating	and	guiding	thinking	and	use	of	technology	(Wieman,	2010).	 	
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Concept	4:	 Influence	of	motivation	on	learning	

Definition:	 Motivation	plays	a	key	role	in	the	learning	process,	leading	to	either	deep	learning	(through	intrinsic	

motivation	 (Christensen	 Hughes	 &	Mighty,	 2010)),	 surface	 learning	 (through	 extrinsic	 motivation	

(Christensen	Hughes	&	Mighty,	2010))	or	work	avoidance	(Seifert,	2004).	 	

MTP	courses:	 Motivation	for	Learning,	CKID,	Integration	Seminar	(Chapters	1,	4	and	14)	

Question(s):	 • What	is	the	role	of	motivation	in	the	learning	process?	

• What	type	of	motivation	encourages	students	to	adopt	the	deep	learning	approach?	

• How	can	teachers	create	a	motivating	learning	environment?	

Literature	review:	 • Behaviourism	(Skinner,	Pavlov,	and	others)	

• Attribution	Theory	(Greene,	1985;	Seifert,	2004;	Weiner,	1985)	

• ARCS	Model	(David,	2014)	

• Self-Worth	(Seifert,	2004)	

• Achievement	 Theory	 /	 Learning	 goal	 orientation	 (Ames	 &	 Archer,	 1988;	 Seifert,	 2004;	

Taing,	Smith,	Singla,	Johnson,	&	Chang,	2013)	

• Goal	Setting	Theory	(Locke	&	Latham,	2002)	

• Expectancy-Value	Theory	(Reported	in	(Weiner,	1985))	

• Motivation	and	learning	physics	(Bransford	et	al.,	2000)	

• Influence	of	motivation	on	learning	(Pintrich,	2003)	

• Self-efficacy	(Bandura,	2012;	Caprara	et	al.,	2008;	Seifert,	2004)	

• Trait-Self	efficacy	(Yeo	and	Neal	(2006)	reported	in	(Bandura,	2012))	

• Social	Cognition	Theory	(Bandura,	2012)	

• Perceptual	Control	Theory	(Powers	(1973)	reported	in	(Bandura,	2012))	

• Empowerment,	self-direction,	and	choice	(Candy,	1991;	Conger	&	Kanungo,	1988)	

• Flow	Theory	(M.	Csikszentmihalyi	reported	in	(krist2366,	2014))	

Summary:	 Various	theories	describe	student	motivation	and	its	influence	on	the	learning	process.	The	theories	

explain	 what	 types	 of	motivation	 (intrinsic)	 lead	 to	 deep	 learning	 and	 what	 types	 (extrinsic)	 will	

favour	 the	 surface	 approach.	 Also,	 the	 possible	 negative	 role	 of	 motivation	 (work	 avoidance	 to	

preserve	 self-worth)	 is	 understood.	 Further	 on,	 much	 research	 has	 been	 done	 to	 study	 how	 a	

teacher	 can,	 for	 example	 by	 providing	 choice,	 create	 a	 motivating	 learning	 environment	 for	 the	

students.	
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Reflection	

My	 interest	 in	 all	 four	 topics	 (Threshold	 concepts,	 alternative	 student	 conceptions,	 conceptions	 of	 learning	

science,	and	the	influence	of	motivation	on	learning)	comes	from	the	troublesome	fact	that	the	pass	rate	of	the	

first	 physics	 course	 (NYA	Mechanics)	 at	 our	College	 is	 significantly	 lower	 than	 the	other	physics	 and	 science	

courses.	The	course	seems	to	be	a	major	obstacle	for	science	students.	It	turns	out	that	this	phenomenon	is	not	

limited	to	our	school,	but	observed	in	Colleges	and	Universities	across	North	America.	 	

	

Initially,	 I	 thought	 of	 the	 four	 concepts	 as	 separate	 areas	 that	 influence	 student	 learning	 in	 that	 course.	

However,	it	now	appears	to	me	that	they	might	be	intimately	linked	together:	Is	the	interference	of	alternative	

concepts	 a	 particular	 threshold	 of	 the	mechanics	 course,	 a	 course	 that	 deals	with	many	 topics	 of	which	we	

acquire	 an	 intuitive	 understanding	 during	 childhood?	 Is	 overcoming	 the	 belief	 that	 science	 is	 a	 surface-

discipline	a	mayor	threshold?	Is	the	labelling	of	the	alternative	conceptions	as	misconceptions	and	the	attempt	

of	many	teachers	to	“remove”	them	the	cause	for	students	ending	up	with	a	surface	understanding?	How	can	

we	motivate	the	students	to	“get	through”	the	thresholds	of	this	course	and	adopt	a	deep	learning	approach?	

	

While	 first,	 I	 was	 mostly	 interested	 in	 the	 role	 of	 alternative	 conceptions,	 now	 I	 intend	 to	 focus	 more	 on	

threshold	concepts,	an	 idea	I	 just	 learned	about	and	that	promises	to	play	a	major	role	 in	explaining	the	 low	

pass	rate	in	the	mechanics	course.	 	

	 	



Integration Seminar  Assignment Task #1 

  

Stefan Bracher  7/12 

References	

Ames, C., & Archer, J. (1988). Achievement goals in the classroom: Students’ learning strategies and 

motivation processes. Journal of Educational Psychology, 80(3), 260. 

Bandura, A. (2012). On the Functional Properties of Perceived Self-Efficacy Revisited. Journal of 

Management, 38(1), 9–44. https://doi.org/10.1177/0149206311410606 

Bar, V., Brosh, Y., & Sneider, C. (2016). Weight, Mass, and Gravity: Threshold Concepts in Learning 

Science. Science Educator, 25(1), 22–34. 

Biggs, J. (1985). The Role of Metalearning in Study Processes. British Journal of Educational 

Psychology, 55, 185–212. 

Bransford, J. D., Brown, A. L., & Pellegrino, J. (2000). Learning and transfer. In How people learn: 

Brain, mind, experience and school. (pp. 31–50). Washington DC: National Academy Press. 

Brault Foisy, L.-M., Potvin, P., Riopel, M., & Masson, S. (2015). Is inhibition involved in overcoming a 

common physics misconception in mechanics? Trends in Neuroscience and Education, 4(1–2), 

26–36. https://doi.org/10.1016/j.tine.2015.03.001 

Buteler, L. M., & Coleoni, E. A. (2014). Exploring the Relation Between Intuitive Physics Knowledge 

and Equations During Problem Solving. Electronic Journal of Science Education, 18(2). 

Retrieved from http://ejse.southwestern.edu/article/view/11993/0 

Candy, P. C. (1991). Self-Direction for Lifelong Learning. San Francisco: Jossey-Bass. 

Caprara, G. V., Fida, R., Vecchione, M., Del Bove, G., Vecchio, G. M., Barbaranelli, C., & Bandura, A. 

(2008). Longitudinal analysis of the role of perceived self-efficacy for self-regulated learning in 

academic continuance and achievement. Journal of Educational Psychology, 100(3), 525–534. 

https://doi.org/10.1037/0022-0663.100.3.525 

Chi, M. T., Feltovich, P. J., & Glaser, R. (1981). Categorization and representation of physics 

problems by experts and novices. Cognitive Science, 5(2), 121–152. 

https://doi.org/10.1207/s15516709cog0502_2 

Chi, M. T. H., Glaser, R., & Rees, E. (1981). Expertise in Problem Solving. 



Integration Seminar  Assignment Task #1 

  

Stefan Bracher  8/12 

Christensen Hughes, J., & Mighty, J. (2010). Practices of convenience: Teaching and learning in 

higher education. In Taking Stock: Research on Teaching and Learning in Higher Education 

(pp. 3–13). Montreal and Kingston: Queen’s Policy Studies Series, McGill-Queen’s University 

Press. 

Conger, J. A., & Kanungo, R. N. (1988). The Empowerment Process: Integrating Theory and Practice. 

Academy of Management Review, 13(3), 471–482. 

David, L. (2014). ARCS Model of Motivational Design Theories (Keller). Retrieved from Learning 

Theories website: https://www.learning-theories.com/kellers-arcs-model-of-motivational-

design.html 

Davies, P., & Mangan, J. (2007). Threshold Concepts and the Integration of Understanding in 

Economics. Studies in Higher Education, 32, 711–726. 

Easdown, D. (2007). The Role of Proof in Mathematics Teaching and The Plateau Principle. UniServe 

Science Symposium Proceedings. Science Teaching and Learning Research Including 

Threshold Concepts. 

Entwistle, N. (2010). Taking Stock: An overview of key research Findings. In Taking Stock: Research 

on Teaching and Learning in Higher Education (pp. 15–57). Montreal and Kingston: Queen’s 

Policy Studies Series, McGill-Queen’s University Press. 

Eryılmaz Toksoy, S., & Akdeniz, A. R. (2015). Determining Student Difficulties in Solving Problems 

Related to Force and Motion Units via Hint Cards. TED EĞİTİM VE BİLİM, 40(180). 

https://doi.org/10.15390/EB.2015.3817 

Flanagan, M. T., Taylor, P., & Meyer, J. H. F. (2010). Compounded Thresholds in Electrical 

Engineering. Threshold Concepts and Transformational Learning. 

Greene, J. C. (1985). Relationships among learning and attribution theory motivational variables. 

American Educational Research Journal, 22(1), 65–78. 

Hake, R. R. (1998). Interactive-engagement versus traditional methods: A six-thousand-student 

survey of mechanics test data for introductory physics courses. American Journal of Physics, 



Integration Seminar  Assignment Task #1 

  

Stefan Bracher  9/12 

66(1), 6–74. https://doi.org/10.1119/1.18809 

Hammer, D. (1997). Discovery Learning and Discovery Teaching. Cognition and Instruction, 15(4), 

485–529. 

Kember, D., & Gow, L. (1994). Orientations to Teaching and Their Effect on the Quality of Student 

Learning. Journal of Higher Education, 65(1), 58–74. 

Kitchenham, A. (2008). The Evolution of John Mezirow’s Transformative Learning Theory. Journal of 

Transformative Education, 6(2), 104–123. 

Klieger, A., & Sherman, G. (2015). Physics textbooks: do they promote or inhibit students’ creative 

thinking. Physics Education, 50(3), 305. 

Knapper, C. (2010). Changing Teaching Practice: Barriers and Strategies. In Taking Stock: Research 

on Teaching and Learning in Higher Education (pp. 229–242). Montreal and Kingston: Queen’s 

Policy Studies Series, McGill-Queen’s University Press. 

krist2366. (2014). Flow (Csíkszentmihályi). Retrieved from Learning Theories, website: 

https://www.learning-theories.com/flow-csikszentmihalyi.html 

Land, R., Meyer, J.H.F, & Smith, J. (2008). Threshold Concepts within the disciplines. Rotterdam: 

Sense Publishers. 

Larkin, J., McDermott, J., Simon, D., & Simon, H. (1979). Models of competence in solving physics 

problems. CIP. Pittsburgh, PA: Department of Psychology, Carnegie-Mellon University, 408. 

https://doi.org/10.1016/S0364-0213(80)80008-5 

Larkin, J., McDermott, J., Simon, D., & Simon, H. (1980). Models of competence in solving physics 

problems. Cognitive Science, 4, 317–345. 

Lasry, N., Guillemette, J., & Mazur, E. (2014). Two steps forward, one step back. Nature Physics, 

10(6), 402–403. https://doi.org/10.1038/nphys2988 

Lin, S.-Y., & Singh, C. (2015). Effect of scaffolding on helping introductory physics students solve 

quantitative problems involving strong alternative conceptions. Physical Review Special Topics 

- Physics Education Research, 11(2). https://doi.org/10.1103/PhysRevSTPER.11.020105 



Integration Seminar  Assignment Task #1 

  

Stefan Bracher  10/12 

Lindblom-Ylänne, S. (2010). Students’ Approaches to Learning and Their Perceptions of the 

Teaching-Learning Environment. In Taking Stock: Research on Teaching and Learning in 

Higher Education (pp. 63–80). Montreal and Kingston: Queen’s Policy Studies Series, McGill-

Queen’s University Press. 

Locke, E. A., & Latham, G. P. (2002). Building a practically useful theory of goal setting and task 

motivation: A 35-year odyssey. American Psychologist, 57(9), 705–717. 

https://doi.org/10.1037//0003-066X.57.9.705 

Marton, F., & Säljiö, R. (1976a). On Qualitative Differences in Learning: I - Outcome and Process. 

British Journal of Educational Psychology, (46), 4–11. 

Marton, F., & Säljiö, R. (1976b). On Qualitative Differences in Learning: II - Outcome as a Function of 

the Learner’s Conception of the Task. British Journal of Educational Psychology, (46), 115–

127. 

Mazur, E. (1997). Understanding or Memorization: Are We Teaching the Right Thing? Conference on 

the Introductory Physics Course, 113–123. 

Meyer, J. H. . (2010). Helping our students: Learning, metalearning, and threshold concepts. In Taking 

Stock: Research on Teaching and Learning in Higher Education (pp. 191–213). Montreal and 

Kingston: Queen’s Policy Studies Series, McGill-Queen’s University Press. 

Meyer, J. H. ., & Land, R. (2006). Overcoming Barriers to Student Understanding: Threshold Concepts 

and Troublesome Knowledge. London and New York: Routledge. 

O’Brian, M. (2008). Threshold Concepts for University Teaching and Learning: A Study of 

Troublesome Knowledge and Transformative Thinking in the Teaching of Threshold Concepts. 

Threshold Concepts in the Disciplines, 289–306. 

Perkins, D. (2006). Constructivism and Troublesome Knowledge. In Overcoming Barriers to Student 

Understanding: Learning Strategies and Learning Styles (pp. 33–47). London: Routledge: ed. 

J.H.F. Meyer and R. Land. 

Pintrich, P. R. (2003). A Motivational Perspective on the Role of Student Motivation in Learning and 



Integration Seminar  Assignment Task #1 

  

Stefan Bracher  11/12 

Teaching Contexts. Journal of Educational Psychology, 95(4), 667–686. 

Priest, A. (1986a). Inference strategies in physics problem-solving. In Artificial Intelligence and its 

Applications (A. G. Cohn & J. R. Thomas). New York: John Wiley. 

Priest, A. (1986b). Solving problems in Newtonian mechanics. Instructional Science, 14, 339–355. 

https://doi.org/10.1007/BF00051827 

Priest, A. G., & Lindsay, S. O. (1992). New Light on novice-expert differences in physics problem 

solving. British Journal of Psychology, (83), 389–405. 

Prusty, B. G., & Russell, C. (2011). Engaging students in learning threshold concepts in engineering 

mechanics: adaptive eLearning tutorials. 17 Th International Conference on Engineering 

Education (ICEE). 

Psycharis, S. (2016). Inquiry based-computational experiment, acquisition of threshold concepts and 

argumentation in science and mathematics education. Journal of Educational Technology & 

Society, 19(3), 282. 

Ramsden, P., & Entwistle, N. J. (1981). Effects of Academic Departments on Student’s Approaches to 

Studying. British Journal of Educational Psychology, (51), 368–383. 

Seifert, T. (2004). Understanding student motivation. Educational Research, 46(2), 137–149. 

https://doi.org/10.1080/0013188042000222421 

Smith III, J. P., Disessa, A. A., & Roschelle, J. (1994). Misconceptions reconceived: A constructivist 

analysis of knowledge in transition. The Journal of the Learning Sciences, 3(2), 115–163. 

https://doi.org/10.1207/s15327809jls0302_1 

Taing, M. U., Smith, T., Singla, N., Johnson, R. E., & Chang, C.-H. (2013). The relationship between 

learning goal orientation, goal setting, and performance: a longitudinal study: Goal orientation 

and goal setting. Journal of Applied Social Psychology, 43(8), 1668–1675. 

https://doi.org/10.1111/jasp.12119 

Watkins, D. A., & Hattie, J. (1981). The Learning Process of Australian University Students: 

Investigations of Contextual and Personological Factors. British Journal of Educational 



Integration Seminar  Assignment Task #1 

  

Stefan Bracher  12/12 

Psychology, (51), 384–393. 

Weiner, B. (1985). An Attributional Theory of Achievement Motivation and Emotion. Psychological 

Review, 92(4), 548–573. 

Wieman, C. (2010). Why Not Try a Scientific Approach to Science Education. In Taking Stock: 

Research on Teaching and Learning in Higher Education (pp. 175–190). Montreal and 

Kingston: Queen’s Policy Studies Series, McGill-Queen’s University Press. 

Wilson, M. (2014). Student and expert perceptions of the role of mathematics within physics. Waikato 

Journal of Education, 19(2). Retrieved from 

http://www.wje.org.nz/index.php/WJE/article/view/101 

Woods, D. R. (1987). How Might I Teach Problem Solving? Developing Critical Thinking and Problem-

Solving Abilities, 30. 

	

	

	

	


