Study Smarter

Three research-backed strategies

1. Retrieval practice

Retrieval practice means bringing information back to mind from memory, without looking at your
notes. Answering a flashcard before flipping it, solving practice questions and writing down
everything you remember on a blank page are all forms of retrieval practice.

Rereading and highlighting feel productive because the material looks familiar. Familiarity is a
poor signal of what you will remember. Across many controlled studies, students who practised
retrieval remembered more on a later test than students who spent the same time restudying
(Rowland, 2014). The benefit is largest when you recall from scratch rather than recognise an
answer, and when the test comes after a delay.

How to use it:

e Close your notes before you try to answer.

e Check your answer after each attempt. Feedback helps correct errors so they don't stick
(Butler & Roediger, 2008).

o A failed attempt is not wasted. Trying to answer before seeing the answer can improve
learning, as long as you then see the correct answer (Kornell, Hays & Bjork, 2009).

2. Spaced practice

Spaced practice means spreading your study sessions over several days instead of
concentrating them in one long session. With the same total study time, spaced sessions lead to
better long-term retention than cramming (Cepeda et al., 2006).

The longer you need to remember something, the longer the gaps between your sessions can be
(Cepeda et al., 2008).

How to use it:

e Example schedule for an exam in two weeks: study the topic on day 1, review it on day 2 or 3,
review again around day 7, and do a final review a few days before the exam.

e Start each review with retrieval practice: test yourself first, then reread only what you missed.

Spaced practice answers the question: when do | study?

3. Interleaving

Interleaving means mixing different types of problems or topics within the same study session,
instead of practising one type at a time. Practising one type at a time is called blocked practice.

Blocked practice: AAAA BBBB, CCC C lInterleaved practice: ACBBACBAC

Interleaving works because you must first decide which concept or method applies before you
use it. In blocked practice, the chapter title tells you which method to use. On an exam, nobody
tells you.
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The benefit of interleaving depends on how similar the mixed items are. It has been found for
categories that are easy to confuse, such as painting styles by different artists, and for related
types of maths problems (Brunmair & Richter, 2019). Interleaving is about mixing related items
you need to tell apart. Switching between unrelated subjects, such as accounting and history, is a
different practice and is not what these studies tested.

Interleaving often feels harder and slower during practice. In one study, learners rated blocked
practice as more effective than interleaving, even after their own test results had shown the
opposite (Kornell & Bjork, 2008).

The same idea is used in training. A coach mixes skills in one session rather than repeating one
drill for an hour, so you have to read the situation before you act. Practising movement sequences
in a random order is slower at first, but gives better retention and transfer than practising them
one block at a time (Shea & Morgan, 1979).

Example for a course: instead of all the exercises from Chapter 4 and then all the exercises from
Chapter 5, mix exercises from Chapters 3, 4 and 5 in one session. You must work out which idea
applies before you start.

Interleaving answers the question: in what order do | practise? Spaced practice (Section 2)
answers a different question: when do | study?

4. Common mix-ups

e Spacing and interleaving are two different strategies. Spacing is about the time between study
sessions. Interleaving is about the mix of problems within a session. You can combine both.

e Performance during practice is a different thing from learning. Strategies that make practice
feel harder can produce better results on later tests (Soderstrom & Bjork, 2015).

e Getting answers from Al during practice can raise practice scores and lower exam scores. In a
field experiment with nearly 1,000 high school students, those who practised with a standard
GPT-4 chat scored 17% lower on the final exam than students who had no Al access (Bastani
et al., 2025).
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