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Improve Student Learning

In recent years, researchers in cognitive and educational psychology and other fields related to the
learning sciences have greatly improved understanding of effective teaching and learning practices. In a
nutshell, they have found that learning is enhanced when teachers and/or students use practices that
include “desirable difficulties” (Bjork & Bjork, 2011). In this Teaching Tip, | briefly explain what scientists
mean by desirable difficulties, provide examples of ways to incorporate these practices into your teaching,
and offer suggestions to pass on to students. | also recommend resources where you and your students
can find out more about ways to improve learning.

What are Desirable Difficulties?

Cognitive psychologists Elizabeth and Robert Bjork (2011) use the term “desirable difficulties” to refer to
teaching and study practices that are more mentally challenging for students than other methods but that
lead to improved learning. Three of the most consistently recommended desirable difficulties are
commonly referred to by learning scientists as retrieval practice, distributed practice, and elaboration
(Dunlosky, 2013; Roediger, et al., 2012). Students answering test-type questions about content is one
example of a retrieval practice. This practice enhances learning substantially more than the study method
students typically use--reading text and notes repeatedly (a basic level encoding practice). Retrieval
practices enhance learning, in part, because they strengthen and expand the neural retrieval paths an
individual will need in the future to recall and/or recognize in a variety of situations previously learned
information. Over reliance on less demanding study practices, such as rereading, leads to what learning
scientists call an “illusion of knowing”—feeling you know and understanding information when it really is
just familiar (Brown et al., 2014). You likely have talked with students affected by this illusion: they study
long hours for an exam and feel prepared but are surprised and disappointed by their performance.
Because they do not know more effective ways to study, students’ usual solution is to study longer.
However, students are more likely to improve their learning via desirable difficulty practices. Below, |
explain and provide examples of three key desirable difficulty practices.

Three Desirable Difficulty Practices That Improve Students’ Retention, Understanding,
and Mental Retrieval of Information

1. Retrieval practices (e.g., answering questions, reflecting on a reading or lecture content, recalling prior
knowledge related to a new topic)
Retrieval practices are more effective than students’ typical study practices, such as highlighting and
rereading textbook content and class notes, because the mental effort of retrieving memories builds and
strengthens neural connections across them and the pathways students will need to recall and apply
learned content in different situations.

Teacher: Ask students about their prior knowledge—e.g., what they may already know about a key
person, theory, idea, event, or concept that will come up in lecture or an assigned reading. Give frequent
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no- or low-cost quizzes. Begin lectures by asking students to recall key ideas from a previous class or
assigned reading. End class or lecture segments by asking students to reflect on what they learned (e.g.,
1-minute paper, muddiest point, write a possible exam question).

Student: When preparing to read a textbook chapter, first glance through it looking for key people or
concepts that you may already know something about. Recall what you know. As you read, consider how
your prior knowledge and experiences relate to what you learn. To improve and gauge your learning,
create flash cards of major ideas, concepts, people, etc., and use these to test your knowledge (i.e., do
not just read the cards, but use them to ask yourself what you know, then check your answers). Also, test
yourself using practice questions in your textbook, on the publisher’s website, and from your instructor.
After each class, at the end of the day, or while walking or driving home spend a few minutes reflecting
on what you read that day and/or learned in class (e.g., what was most important, what might the
instructor ask on an exam, what did | not understand?). Using retrieval practices may sound time
consuming. However, researchers have found that when students answer practice questions, they
perform comparatively better on exams in the long run than students who dedicated the same amount of
time simply rereading information.

2. Distributed practice (e.g., spacing out coverage of content, breaking study into spaced out, short
sessions)
Distributed practice, also known as spacing out study (SOS), is more effective than massed exposure to
content or cramming because the change in activity or situation and passage of time between exposures
requires the learner to expend greater mental effort to reconnect with the content upon return. In
addition to fostering retrieval pathways, this type of learning experience increases the variety of memory
cues associated with content and opportunities for building conceptual and neural connections among
memories.

Teacher: Break lecture into short segments and intersperse discussions, small group activities, review
questions in between segments. Include a few comprehensive questions on each test and let students
know this will be your practice and why (e.g., improves learning).

Student: Space out your reading and study of assigned content across several short sessions of about
20 minutes rather than reading and cramming for hours at a time. Read and study a little for each
course daily, switching from course to course (be sure to take a break between sessions).

3. Elaboration (e.g., create own definitions, examples; make meaningful connections across people, ideas;
relate course content to experiences)
Elaboration refers to cognitively advanced methods of encoding information that require the learner to
think beyond given information (e.g., textbook or instructor provided examples and definitions).
Elaborative practices require much more mental effort from students than their usual chosen way of
studying--rehearsing over and over provided definitions and examples—and that greater mental effort
pays off by helping the learner better understand, retain, and access what they learn.

Teacher: Demonstrate and encourage students to use frameworks for organizing information, such as
tables, that will help them find ways to make comparisons. Use Think-Pair-Share activities in class to
have students create their own definitions, examples, questions, then pair up to compare and perfect
their ideas, and finally share them during a class discussion. If you provide a key word list to students as
part of their study guide, list the words alphabetically rather than in the order of content in the textbook
and encourage students to look for ways the various key words relate to one another in addition to
writing their own definitions and examples.

Student: After reading a definition or examples of key ideas in the textbook, set the book aside, and
write your own definition or examples. Also, try to relate ideas to your experiences or think of ways they
might inform your future life. To foster originality and your understanding, word your definitions and
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examples so they would be understandable to someone not taking your class (e.g., your parent,
roommate, friend).
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