
Metacognition discussion summary 

Faculty asked about a follow up study to the paper regarding assessment of effectiveness of the various 
strategies proposed. A few options discuss include: 

• Several instruments (self-reported surveys) developed afterwards 
o Metacognitive Awareness Inventory (MAI) by Shraw and Dennison 
o Motivated Strategies for Learning Questionnaire (MSLQ) by Pintrich et al. 
o Metacognitive Activities Inventory by Melanie Cooper and Santiago Sandi-Urena 

 Chris Schunn pointed out that there is an issue with the fact that these surveys 
are self-reported, and you are asking the wrong person (student) to report 

 Students do not know what they don’t know 
 Also, the self-reported natures means that students may report that they do 

certain things, but the extent to which they are actually doing them is unclear 
and not measured 

• Emily Marshman discussed that perhaps a better strategy for measuring metacognition is to 
assess performance in solving novel (and relatively difficult) problems: students who have 
developed their metacognition regarding problem solving would perform much better than 
students who have not 

o Related to this, Joe Grabowski mentioned a study in which Saundra McGuire and others 
from LSU implemented a one hour optional intervention aimed at improving students’ 
metacognitive skills after the first test and saw improvement of one letter grade for the 
students who participated in that intervention compared to those who did not 

An issue was raised regarding student difficulties with passing certain courses that are required for their 
major (e.g., Calculus 2 for Computer Science). Several relevant issues were raised: 

• There is no such thing as innate ability: this has been documented by studies of world class 
expertise (see for example Colvin’s book “Talent is overrated” or Herb Simon’s studies on 
expertise, e.g., “Models of Thought”)  

o What is required is deliberate practice in improving the skills required to be successful 
o This entails a close connection between instruction and students’ prior knowledge: if 

instruction is targeted too far from students’ prior knowledge (outside of their Zone of 
Proximal Development) meaningful learning won’t occur 
 Important to keep in mind that students learn a lot from each other: while an 

instructor may not understand students’ difficulties and repeat the same thing 
several times, students can understand each other’s struggles much better and 
help each other improve their understanding 

• Lack of prerequisite knowledge: students may pass several courses while still using very novice 
like problem solving strategies, e.g., algorithmic problem solving, but in other courses which 
require higher order though processes, these strategies will not work and they may be likely to 
fail 



o Once again, students can help each other because those who have recently understood 
certain ideas and possess the prerequisite knowledge can help those who may possess it 
and not see its relevance or have significant gaps 

• Regarding IQ, it was pointed out that studies have found that IQ only accounts for 10% of the 
variance in student performance and that there are other issues (like metacognition for 
example) which can be targeted and improved by instruction 

• The issue was raised that students who fail certain classes often report a lack of time as a 
barrier, and the question is can students given a certain set of constraints (e.g., time) succeed in 
these courses 

o Similarly, faculty are also operating within time constraints (have to cover certain 
material in one semester) 

o Regarding this, it was pointed out that research has shown that active learning can help 
students a lot more than spending more time teaching traditionally (i.e., primarily in a 
transmissionist fashion) 
 If students are actively engaged in constructing and repairing their own 

knowledge (through for example working with peers on activities designed to 
help them improve their problem solving ability, a notable example being 
discussed in the paper regarding the problem solving recitations) an instructor 
can ‘cover’ the same amount of material AND help his/her students understand 
what they are doing 

o One faculty member from physics also discussed his use of problem solving recitations 
and how they greatly improved his understanding of student difficulties, and, improved 
students’ understanding of physics. He was so convinced of their effectiveness that he is 
never going back the ‘usual’ recitations in which the TA models problems for students 
on the board 

In addition, it was mentioned that there is research showing that higher order thinking skills show 
marked transfer: 

• One example is the skill of debugging in a study at CMU: students transferred it to their 
everyday lives and could use the skills developed in a programming context to perform problem 
solving (that’s what debugging really is) in a variety of contexts 

• Also, it was pointed out that the different strategies discussed by Shoenfeld target slightly 
different aspects of metacognition and therefore the question of which strategy is more 
effective is really meaningless 

o For example: the videos bring out into the open that certain problem solving strategies 
are not very effective, while the problem solving recitations bring out into the open and 
help students practice the decisions that one must take during problem solving (what 
do I do next, am I making progress etc.) in order to improve effectiveness, the “problem 
resolutions” help students see a modeling of the process 
 This is very much related to the cognitive apprenticeship model which involves 

three main processes: modeling the criteria for expert performance, coaching 



students during their development of expertise and fading as students develop 
self-reliance 

A chemistry faculty member mentioned “wrappers”: 

• Can be used for after lecture: e.g., what was the most important thing learned today? 
o Students can say what they think was the most important thing (various things 

mentioned written on the board) 
o Then, instructor can discuss what in her view was the most important thing and why 

• Related to this there is the approach of using exam wrappers (Marsha Lovett from CMU) which 
helps students learn from their mistakes in exams.  


