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Teach Students How to Learn 

Documented learning strategies that work across individuals and 
academic domains (Dunlosky et al., 2013; Pashler et al., 2007)



Students’ study strategies

Survey of middle and high school students (Agarwal et al., 2014)

• 41% of middle school (1294) and 55% of high school  students  
(102)  repeated facts and key terms over and over

(also Butler’s surveys with thousands of students in Texas secondary schools)

Survey of Washington University students (177) (Karpicke et al., 2009)

• 84% reread notes or textbook

• 55% rate rereading as their #1 study activity
(also Uner, Anderson et al, in prep: time sampling survey in Wash U stats classes)



Teaching Learning Strategies

• Every postsecondary institution that we know of offers some 
degree of support (workshops, coaching, on-line materials) 
to help students develop effective learning strategies (Winne & 

Marzouk, 2019) 

• “Very difficult to change study skills that students have acquired 
and older students [college] are more resistant to change”  (Hattie et al. , 

1996)



Students given a lecture on particular learning strategies (intro 
psych).   
Combined with exam wrapper (reflection on exam preparation and planning for next exam).    Results: little 
change in strategies used and no change in next exam grade relative to controls (Rowell et al., 2020)

“During a unit on memory, I once heard a psychology student recite, ‘Raw rehearsal is ineffective,’ before 
proceeding to practice her vocabulary using the same technique she'd just denounced.” (Orlin, Sept, 2013, 
Atlantic)

For an entire school (school of engineering) freshman students give 
an instructional module on metacognition 
NSF  funded project to engineering school found no effects on managing study, on using better learning 
strategies, and on course performances (2019) (But see Mutambuki et al., 2020, J Chem Ed)

Anglican Church Grammar School
2 year pilot to teach A Learner’s Toolkit (grades 7-10).  

Something missing in terms of getting students to self-regulate effective strategy use



Flawed Assumption

Imparting knowledge of specific learning strategies 
is sufficient



Outline of Talk

I. Framework specifying components needed to promote students’ self-
regulated use of effective strategies across a range of learning 
challenges (McDaniel & Einstein, 2020, PoPS)

II. Concrete illustration of how the components were instantiated in a 
college course

III.  Preliminary strategy-survey results 



I. The KBCP’s for Teaching learning strategies: 
Knowledge, Belief, Commitment, Planning

1. Knowledge of specific learning strategies



2. Belief—strategy works for me 

A key challenge is to overcome students’ “eagerness to believe that one is 
unique as a learner” (Yan et al., 2016)

Informal Observations:

Intro Psychology--student’s response: I know that you talked about retrieval practice 
being a good strategy, but that won’t  work for me

Intro chemistry open-ended responses (Fink et al., 2018)



How can Belief be fostered? 

Experiencing benefits of interleaving—with performance for interleaving and 
blocking clearly demarcated—led learners to appreciate benefits of 
interleaving (Yan et al. 2016). 

Experiencing better learning of vocabulary with keyword method relative to 
less effective semantic context method, led learners to overwhelming (39/40) 
select keyword method for a subsequent vocabulary list (Brigham & Pressley, 
1988) 

Experiencing benefits of retrieval practice led students to endorse its use in 
the remainder of the course (Einstein et al., 2012) 



• In clinical settings lower commitment to a cognitive/behavioral strategy 
is associated with reduced use of the strategy in appropriate situations 
(Amrhein et al., 2003) 

• In educational settings, increasing the perceived value of a task (e.g., 
learning math) increases interest, motivation, and persistence in 
activities related to that task (e.g., Hulleman et al., 2017)

3. Commitment to exert the required effort needed



4. Planning

• General intention not always effective (e.g., Susser & McCabe, 2013; Marsh et al., 

1998)

• Forming more precise implementation plans shown to be 
effective  (with 5th graders, Duckworth et al., 2013; with college students, Gollwitzer & Brandstatler, 

1997)



II. Concrete Illustration

Applying the Science of Learning  (spring, 2019)

Knowledge

• Lectures and readings on effective learning strategies from 

cognitive science literature 

• Selected set of strategies: could be applied to learning demands 

in students’ array of courses



Belief
• Demonstrations for every instructed learning strategy (with control of 

materials, study time, retention interval, test task)

• Discussions of the “results” and students’ experiences and 
reflections on the demonstration

“I wouldn’t have appreciated the power of recall for learning—my experience convinced me how much 
more I could remember after attempting recall (retrieval practice) than after rereading.”  

Links to theoretical reasons for strategy’s effectiveness

“Elaborated on connections of concepts during recall—as I was thinking of the passage” (recall 
promotes elaboration of content)

“On final test, found myself thinking back to recalling the first day, and recalled the same way” (recall 
strengthens retrieval routes)



Demonstration can be galvanizing 

“I have a student who got a D first semester and was relatively unengaged: school was 
difficult and he didn't feel like he could do well in it, so the level of caring was pretty 
low. This semester, he has been a completely different person. I sat down with him and 
asked him some questions about what made this semester different. Without 
hesitation, he said that Emily [the trainer] coming in and doing the activities was a 
game changer for him.”

“He specifically referenced the ‘connecting to understanding’ activity involving the 
man doing different activities [man sentence demo]. He said he now listens closer to 
explanations and connects the concepts to things that make sense in his world. He is 
now making a B in the class and I believe that his math and school trajectory has been 
altered in such a positive direction” (Dr. Drew Crismon, personal communication, March 20, 2020).



Commitment

• Students required to apply the strategy to at least one other 
course (learning project assignment)

• Note: When strategy instruction embedded in a content course 
or teaching center workshop, utility value exercise might be 
used (Harackiewicz et al., 2016) 



Planning

• Students required to generate a plan for how they would apply 
the strategy to at least one other course (Learning Projects)

• After applying plan, students reflected on how the strategy 
worked







III. Strategy Surveys

• Pre-course vs. Post-course

• End of the following semester (Dec, 2019)





Reported Strategy Changes from Pre-
course to Post-course

A. Non-generative (“passive”) strategies

Pre-Course                    Post-Course
Read slides                                 3.4                                         3.1

Reread textbook                       3.6                                          2.3**

Reread notes                             4.2                                          2.5**

Rewrite notes                            3.1                                          2.5*

Rehearse/memorize                3.4                                           3.2

(1=never; 2 = rarely; 3 = sometimes; 4 = often; 5 = very often)



Reported Strategy Changes from Pre-
course to Post-course

B. Generative (“active”) strategies

Pre-Course                    Post-Course
Concept Map                             1.4                                          1.6

Drawing 1.8                                          2.2**

Use Flashcards                           2.3                                          3.2**

Generate                                     2.9                                          3.7*

(1=never; 2 = rarely; 3 = sometimes; 4 = often; 5 = very often)



Reported Strategy Changes from Pre-
course to Post-course

B. Generative (“active”) strategies

Pre-Course                    Post-Course
Teaching                                 3.0                                          3.8*

Outline                       2.0                                          3.9**

Mnemonics                           2.8                                          4.0**

Quizzing                                 3.1                                          4.6**

Self-explanation                   3.5                                           4.5**

(1=never; 2 = rarely; 3 = sometimes; 4 = often; 5 = very often)



Strategy use in semester following the 
strategy course 
(7 months after course ended)

End of course               Next  
Semester

Use Flashcards                           4                                          5

Self-explanation                        4-5                                       5

Teaching                                     3-4                                        4-5

(1=never; 2 = rarely; 3 = sometimes; 4 = often; 5 = very often)



Qualitative Feedback 

“The most important thing is that I’m now confident that I can 
meet any challenge presented in my classes…I no longer waste 
time on ineffective study techniques and use my time  better 
with effective study techniques” 

“I just wanted to let you know that I've been using spaced 
studying religiously over these past semesters and it's been 
working beautifully. Your class has really impacted me 
positively.”



But … 

“Study skills training ought to take place in the teaching of 

content, rather than as general or all-purpose package of 

portable skill” (Hattie et al., 1996, p. 130)

Forge sustained self-regulated use and transfer of study strategies?



Study Tips (Mutambuki et al., 2020)

• Cramming in chemistry doesn’t work for non-factual concepts; instead, 
practicing problem solving is more effective.

• Reading-reading without taking notes doesn’t work. Always make your own 
notes while studying to summarize important points; draw flow charts/concept 
maps to identify related concepts.

• Testing yourself by interleaving concepts (different and unrelated concepts) 
during the study period is more effective than solving related concepts as a 
block.

Washington University Chem Professor—Assisted student with learning strategies for Chem 1.

At the outset of Chem 2 semester student asked her:   OK, now what strategies should I use for Chem
2?!?!



Thank you!

Questions? 


