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UBC s Environmental Sciences Program Background  (preliminary)
Learning environment  products  and potential for measuringAn integrative  cross disciplinary approach to the study of Characteristics of metacognition  (Sources in brackets) Learning environment, products, and potential for measuringAn integrative, cross-disciplinary approach to the study of Characteristics of metacognition  (Sources in brackets)g , p y pp y
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Th  “ ti ” (3)   A tit d  E t  C t tsciences underlying environmental issues facing societies - Three “properties” (3):  Aptitudes  Events  Context CURRENT ENVIRONMENT & EIGHT CHARACTERISTICS OF METACOGNITION THAT MIGHT BEsciences underlying environmental issues facing societies. Three properties  (3):  Aptitudes, Events, Context CURRENT  ENVIRONMENT  &  EIGHT CHARACTERISTICS  OF  METACOGNITION  THAT  MIGHT  BE  g g
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Implementation: evaluating  modifying (2 4) ENVR 200 class/  #times  group/  product

aptitude event context plan monitor eval't modif'n reflect'nImplementation: evaluating, modifying (2,4) COURSE ACTIVITIES home used individ aptitude event context plan monitor eval t modif n reflect np
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g, y g ( , )
R fl ti  it  (1  8)

COURSE ACTIVITIES home used individ

- Selected students (grades & essay); - Reflective capacity (1  8) Class Preparation Notes h 19 i s m m mSelected students (grades & essay); Reflective capacity (1, 8) Class Preparation Notes h 19 i s y m m mg
One “integrative” core course each year; C iti l I id Q ti i (CIQCIQ) h 13 i- One “integrative” core course each year; Critical Incidence Questionnaires (CIQCIQ) h 13 i s y y y m m m yOne integrative  core course each year; ( ) y y y y

P t t ti 3Students attain expertise via 1 of 7 areas of concentration Poster presentations c 3 g r y m- Students attain expertise via 1 of 7 areas of concentration. p g y
P ' t f t ff t 3 i

A f  ti  f  i  t iti
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Peer ass'nt of poster effort  c 3 i p y m
A few options for measuring metacognition

p p y
P i 1 iA few options for measuring metacognition Poster reviews c 1 i p y m mp y

T H ll M i i i h 1Town Hall Meeting position paper h 1 g o y m y y y m

C   200200  300  400
g p p p g y y y y

' f ' ffAptitudes (3) – “are you able to ” or Core courses – envr200envr200  envr300  envr400 Peer ass'nt of pos'n paper effort  c 1 i p yAptitudes (3) – are you able to …  or Core courses envr200envr200, envr300, envr400 Peer ass nt of pos n paper effort c i p yp ( ) y
“ h t   t d i ?”Investigations into scientific  technical  social  economic  legal & ethical Newspaper articles about THMs c 2 i s y m m

– “what are your tendencies?”Investigations into scientific, technical, social, economic, legal & ethical Newspaper articles about THMs c 2 i s y m m
what are your tendencies?Investigations into scientific, technical, social, economic, legal & ethical 

Research Paper h 1 i l y y y y m
Self report questionnaires (2  3  4  6) environmental issues of global  regional and local importance  

Research Paper  h 1 i l y y y y m
- Self report questionnaires (2, 3, 4, 6) environmental issues of global, regional and local importance. Research presentation c 1 i o y mSelf report questionnaires (2, 3, 4, 6) g , g p Research presentation c 1 i o y m

- (eg LASSI  MSLQ  CLASS  EOT  custom  etc ) Peer review of research paper c 1 i p y- (eg LASSI, MSLQ, CLASS, EOT, custom, etc.) Peer review of research paper c 1 i p y( g , Q, , , , )
I t i  ( t t d  t t d  t ) (2  3)envr200  envr200  Learning Goals:  Students should be able to Peer review of presentations c 1 i p y- Interviews (structured  unstructured  etc ) (2  3)envr200  envr200  Learning Goals:  Students should be able to … Peer review of presentations c 1 i p yInterviews (structured, unstructured, etc.) (2, 3)envr200  envr200  Learning Goals:  Students should be able to …

Field trip c 1 g a m y m m
Teacher judgments (ad hoc or probing)1 Find scientific information & evaluate relevance & biases of sources

Field trip c 1 g a m y m m
- Teacher judgments (ad-hoc or probing)1. Find scientific information & evaluate relevance & biases of sources. guest speaker events c 10 i a m m y y yTeacher judgments (ad hoc or probing)

2 F l t  k d di  l t ti
guest speaker events  c 10 i a m m y y y

- Longitudinal measurement may be possible 2 Formulate  ask and discuss relevant questions reflections h 1 i s m m y- Longitudinal measurement may be possible 2. Formulate, ask and discuss relevant questions. reflections h 1 i s m m yg y p
200 300 4 ) 3 Synthesize information from a variety of sources & viewpoints y = yes directly; m = maybe with additional interventionenvr200 ->300 ->4xy) 3. Synthesize information from a variety of sources & viewpoints. y = yes, directly;   m = maybe, with additional interventionenvr200 >300 >4xy) 3. Synthesize information from a variety of sources & viewpoints.

Examples of possible additional interventions
Events (3) “what do you do when ?”4 Differentiate among all types of publication & news media Examples of possible additional interventions
Events (3) – “what do you do when …?”4. Differentiate among all types of publication & news media. Skills diagnostics (Pre course and possibly post course) (6) m mEvents (3) what do you do when …?g yp p

5 C i t  h t l d itt  th
Skills diagnostics (Pre‐course and possibly post‐course) (6) m m

- Think aloud measures 5 Communicate coherent oral and written syntheses Wrappers (5) for specific exercises m m m m m- Think aloud measures 5. Communicate coherent oral and written syntheses. Wrappers (5) for specific exercises m m m m m

E  d t ti  t k  6 Defend positions that may not be their own T i f kill th h t CPN & CIQ- Error detection tasks 6. Defend positions that may not be their own. Tracing of skills throughout CPNs & CIQ m m m mError detection tasks 6. Defend positions that may not be their own. g g
S lf ti ti i (4 6)Trace methodologies  e g coding questions posed7 Effectively contribute in group projects as a member or leader Self‐reporting questionnairs (4, 6) m m m m m m

- Trace methodologies, e.g. coding questions posed.7. Effectively contribute in group projects as a member or leader. p g q ( , )
T t # iTrace methodologies, e.g. coding questions posed.y g p p j

8 E l t  t ib ti  & lt  f lf /  / h l   
Tot # in 

- Longitudinal tracing of skills via CPNs & CIQ8 Evaluate contributions & results of self / peers / whole group  EXPLANATION OF THIS TABLE 200 d P d Wh d d F db k- Longitudinal tracing of skills via CPNs & CIQ8. Evaluate contributions & results of self / peers / whole group. EXPLANATION OF THIS TABLE: envr200 code Products: What students produce Feedbackg g Q
Ob ti  f f  (2  3)9 Evaluate the work of other groups and individuals

p
3 h i i ( 2 h 200 d ) li i ( b i )- Observations of performance (2  3)9. Evaluate the work of other groups and individuals. This is a summary of (a) setting (environ‐ 35 s short writings (1‐2 paragraphs, ~200 wrds) online, instructor (rubric)Observations of performance (2, 3)9. Evaluate the work of other groups and individuals. This is a summary of   (a) setting (environ s s o gs ( pa ag ap s, 00 ds) o e, s u o ( ub )

l l ( )“What do you notice” (novice expert distinction) ment), (b) learning outcomes (product), & 1 l longer writings (2‐3 pages) peers + instructor- “What do you notice” (novice – expert distinction) ment),   (b) learning outcomes (product), &  1 l longer writings (2 3 pages) peers   instructor What do you notice  (novice expert distinction)
(c) possibilities for measuring metacognitive 6 p peer reviews via rubric

- Invention activities with pre-post assessments (11)
(c) possibilities for measuring metacognitive  6 p peer reviews via rubric 

- Invention activities with pre-post assessments (11) skills for each of the current course 2 o oral presentation or positions (THM) peers + instructor (rubric)p p ( )
W  (5)

skills for each of the current course  2 o oral presentation or positions (THM) peers + instructor (rubric)

- Wrappers (5)General strategies:  focus on metacognition rather than content activities. Entries in the eight right‐hand 3 r poster peers + instructor (rubric)Wrappers (5)General strategies:  focus on metacognition rather than content activities.   Entries in the eight right hand  3 r poster peers + instructor (rubric)

Domain specific thinking strategies 
General strategies:  focus on metacognition rather than content

columns are initial ideas only. 3 a attendance only- Domain specific thinking strategies 1 Feedback loops (expert and peers);
columns are initial ideas only. 3 a attendance onlyDomain specific thinking strategies 1. Feedback loops (expert and peers);

- eg: A  Schoenfeld & math problem solving; (12)
p ( p p );

2 I di id l /  /  k - eg: A. Schoenfeld & math problem solving; (12)2 Individual / peer / group work; C t  Th  “ ” / “ b ” d  b t   ti iti  d h
g p g; ( )

Di ti  (  & ibl  t ) (6)
2. Individual / peer / group work; Comment: The “yes” / “maybe” correspondence between course activities and charac-- Diagnostics (pre-course & possibly post-course) (6)

g
3 Guided and self directed work; Activities to support these strategies           [# per term]

Comment: The yes  / maybe  correspondence between course activities and characDiagnostics (pre course & possibly post course) (6)3. Guided and self-directed work; Activities to support these strategies           [# per term] teristics of metacognition is preliminary   Implementation of measurements needs careful 3. Guided and self directed work; pp g [ p ]
1 G t  i  ith i [3]

teristics of metacognition is preliminary.  Implementation of measurements needs careful 
4 balancing variety with consistency 1 Group poster sessions with peer review; [3]

g p y p
id ti  f d  h ll  ‘ t ’  d t  t   I t ti  h ld b  ‘l  4. balancing variety with consistency 1. Group poster sessions with peer review; [3] consideration of needs  challenges  ‘costs’  precedent  etc   Interventions should be ‘low g y y

f l i  tti  d t 2 Simulated Town Hall meetings; [3]
consideration of needs, challenges, costs , precedent, etc.  Interventions should be low 

of learning settings and outcomes; 2. Simulated Town Hall meetings; [3] impact’ and incorporated with existing learning outcomes  as exemplified by Lovett  (5)of learning settings and outcomes; 2. Simulated Town Hall meetings; [ ]
[2]

impact  and incorporated with existing learning outcomes, as exemplified by Lovett, (5).
M t  f t  & h ll (3) 

g g
5 Conscious evaluation of progress; 3 Writing newspaper articles about Town Hall meetings; [2]

p p g g , p y , ( )
Measurement: egs  of caveats & challenges: (3) 5. Conscious evaluation of progress; 3. Writing newspaper articles about Town Hall meetings; [2] Measurement: egs. of caveats & challenges: (3) 5. Conscious evaluation of progress; g p p g ;

4 I di id l h  i d d ft
[ ]
[1] Are students addressing learning or well being goals? 6 Learn some content in depth; 4 Individual research papers: peer reviewed drafts; [1] - Are students addressing learning or well-being goals? 6. Learn some content in depth; 4. Individual research papers: peer reviewed drafts; [1] Are students addressing learning or well being goals? p ;

7 I t  i  k l d Sources and references ( * i iti l i f i t iti )5 Individual research presentations with peer review; [1] - Is reflective or reactive behavior being targeted?  7 Incorporate prior knowledge; Sources and references ( * = initial main refs. on measuring metacognition.)5. Individual research presentations with peer review; [1] - Is reflective or reactive behavior being targeted?  7. Incorporate prior knowledge; 1. Ertmer, P. A. & Newby, T. J. (1996). The expert learner: strategic, self-regulated, and reflective. 
5. Individual research presentations with peer review; [ ]

[19]
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Wh t i t ti   th  b t  th  tti  d i t ti ?
g

8 Use many sources & experts;
t e , & e by, J ( 996) e e pe t ea e st ateg c, se egu ated, a d e ect e

Instructional Science 24 1-246 Assigned pre-class preparations  including posing [19] - What interactions are there between the setting and interventions?8. Use many sources & experts; Instructional Science, 24, 1-24. 
2 * B k t M & C L (2005) S lf R l ti i th Cl A P ti A t

6. Assigned pre-class preparations, including posing [19] What interactions are there between the setting and interventions?8. Use many sources & experts; 2. * Boekaerts, M., & Corno, L. (2005). Self-Regulation in the Classroom: A Perspective on Assessment 
g p p p , g p g
ti  f  t k  h i  t

[ ]

Choice of model affects measurement options9 Reflective scholarship and Intervention. Applied Psychology: An International Review, 54(2), 199-231.questions for guest speakers  research assigs  etc - Choice of model affects measurement options.9. Reflective scholarship. a d te e t o pp ed syc o ogy te at o a e e , 5 ( ), 99 3
3 * Winne P H and N E Perry Measuring Self-regulated Learning Ch16 in: Handbook of Self-

questions for guest speakers, research assigs. etc. Choice of model affects measurement options.p 3.  Winne, P.H. and N. E. Perry. Measuring Self-regulated Learning, Ch16 in: Handbook of Self-
R l ti M B k t P R Pi t i h & M Z id ( d ) A d i P 20007 Weekly CIQCIQ: Critical Incidence Questionnaires (7) [13] - Dynamic processes: targets may be affected by measurements Regulation, M. Boekaerts, P.R. Pintrich & M. Zeidner (eds.), Academic Press, 2000.7. Weekly CIQCIQ: Critical Incidence Questionnaires (7). [13] - Dynamic processes: targets may be affected by measurements. 4. Clarkson, B. & McMahon, M. (2007). Explorations in measuring metacognition: the design of an open 

y QQ Q ( )
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[ ] y p g y y
Wh t it ? Wh t ti  l ? S li  “ h t”?

4. Clarkson, B. & McMahon, M. (2007). Explorations in measuring metacognition: the design of an open 
source assessment instrument for an online setting In C Montgomerie & J Seale (Eds ) Proceedings ofNo “exams”     Rubrics for most activities - What units? What time scales? Sampling “what”? source assessment instrument for an online setting. In C. Montgomerie & J. Seale (Eds.), Proceedings of 
W ld C f Ed ti l M lti di H di d T l i ti 2007 ( 2170

No exams .    Rubrics for most activities. What units? What time scales? Sampling what ? World Conference on Educational Multimedia, Hypermedia and Telecommunications 2007 (pp. 2170-

Technical & statistical issues with complex data 2176). Chesapeake, VA: AACE. - Technical & statistical issues with complex data. 2176). Chesapeake, VA: AACE. 
5 Lovett M (2008) Teaching Metacognition (more info) Presentation at the Educause Learning InitiativeTechnical & statistical issues with complex data. 5. Lovett, M. (2008). Teaching Metacognition. (more info) Presentation at the Educause Learning Initiative 

2008 l ti- Efficiency & costs: needs for longitudinal studies  2008 annual meeting.- Efficiency & costs: needs for longitudinal studies. 6. McMahon, M., J. Luca, JAMTART: An online performance support system for project management, One Example: CIQCIQ questions: Reflection with Feedback (9) y g , , , p pp y p j g ,
Apple University Consortium conference Gold Coast Queensland Austrailia Sept 2007One Example: CIQCIQ questions: Reflection with Feedback (9) Apple University Consortium conference, Gold Coast, Queensland, Austrailia, Sept. 2007. 

7 B kfi ld S B i C iti ll R fl ti T h J B 1995
p QQ q o o ( )

h d f l 7. Brookfield, S., Becoming a Critically Reflective Teacher.  Jossey-Bass, 1995What made you feel most 8. Orr, D.W., 1991: What is Education For? Six myths about the foundations of modern education, and six What made you feel most … 8 O , , 99 at s ducat o o S yt s about t e ou dat o s o ode educat o , a d s
new principles to replace them The Learning Revolution (IC#27) winter 1991 page 52:

y
1 E d Two 1 5hr new principles to replace them, The Learning Revolution (IC#27), winter 1991, page 52: 

htt // t t /ICLIB/IC27/O ht1. Engaged Opportunity 
Two 1.5hr 

http://www.context.org/ICLIB/IC27/Orr.htm1. Engaged Opportunity Classes/wk CIQ l   f db k b t l i  & th   (9) 9. Harris, S. & D. Steyn, Keeping the Feedback Loop Active:  Critical Incidents for Learning, presented at 2 Distanced to make 
Classes/wk CIQ examples;  feedback about learning & the course: (9) 9 a s, S & Stey , eep g t e eedbac oop ct e C t ca c de ts o ea g, p ese ted at

UBC Celebrate Learning Week October 2008 http://www cwsei ubc ca/calendar html2. Distanced to make CIQ examples;  feedback about learning & the course: (9)
UBC Celebrate Learning Week, October 2008, http://www.cwsei.ubc.ca/calendar.html. 

10 Schunk D H & Zimmerman B J (2008) Motivation and self regulated learning: Theory research and3 Affi i   h l f l changes  10. Schunk, D. H., & Zimmerman, B. J. (2008). Motivation and self-regulated learning: Theory, research, and 3 Affirming or helpful changes, • CIQ’s: “ good to know what peers have written  so many thoughts in common ” applications. Lawrence Erlbaum Associates Publishers: Mahwah.3. Affirming or helpful respond to • CIQ s: …good to know what peers have written … so many thoughts in common .. app cat o s a e ce bau ssoc ates ub s e s a a
11 D L Schwartz R Lindgren and S Lewis Constructivism in an Age of Non-Constructivist Assessments

g p
4 P li   f i

respond to 
St d t CIQ

Q g p y g
11. D.L. Schwartz, R. Lindgren, and S. Lewis,  Constructivism in an Age of Non-Constructivist Assessments, 

i C t ti i t I t ti S F il ? T M D ff S T bi d R tl d 20094. Puzzling or confusing CIQ Student CIQ
I di id l’  l i  “  t d hil  l i i   ’  t  t  th ” in Constructivist Instruction Success or Failure?, T.M. Duffy, S. Tobias eds., Routledg, 2009.4. Puzzling or confusing CIQ Student CIQ • Individual’s learning: “  most engaged while explaining my group’s poster to others ” 12. Schoenfeld, A, “What’s all the fuss about metacognition”, in Cognitive Science and Mathematics 5 Surprised responses Individual s learning: … most engaged while explaining my group s poster to others… Sc oe e d, , at s a t e uss about etacog t o , Cog t e Sc e ce a d at e at cs

Education By Alan H Schoenfeld Lawrence Erlbaum Associates 19875. Surprised responses
Th d  i htF ll l  Education By Alan H. Schoenfeld, Lawrence Erlbaum Associates, 1987.p
Thursday nightFull-class • Logistics: “  surprised by the lack of time provided to discuss group projects ”u sday g tFull class 

di i  f
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