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The Testing Effect
One of the most reliable findings in the science of memory is also one of the most counterintuitive: 
trying to retrieve information from memory strengthens that memory more than studying the 
information again does. This is the testing effect, also called retrieval practice, test-enhanced 
learning, or active recall. The act of pulling a fact back to mind is not a neutral readout that leaves 
the memory unchanged; it  is  a learning event in its  own right,  one that makes the retrieved 
information more durable and easier to recall in the future. The phenomenon was first documented 
nearly a century ago (Gates, 1917) and has since become one of the best-supported principles in 
cognitive psychology (Roediger & Butler, 2011). It is included in this series because it has a direct 
and constructive bearing on legal practice: it explains why an early, well-conducted interview can 
protect a witness's memory, a point developed at length in the companion paper Remembering 
Changes Memory.

This paper explains what the testing effect is, why retrieval strengthens memory, a striking illusion 
that leads people to undervalue it, and how the principle translates from the classroom, where it 
has been most studied, to the interview room.

What the Effect Is
The decisive early experiment showed that retrieval does more than provide an extra exposure to 
the material. Carrier and Pashler (1992) compared learners who tested themselves on information 
with learners who spent the same amount of time studying the complete information, and those  
who retrieved remembered more later. Because the two groups had equal exposure, the advantage 
had to come from the act of retrieval itself, not from additional time on the material. The most 
cited demonstration extended this to meaningful prose: students who read a passage once and then 
took practice recall tests retained far more a week later than students who reread the passage the 
same number of times, even though the rereaders had performed better on an immediate test 
(Roediger & Karpicke, 2006). A meta-analysis of 159 studies confirmed the effect is robust, with 
retrieval practice outperforming restudy by a moderate and dependable margin (Rowland, 2014), 
and retrieval practice has been shown to produce more durable learning than even elaborate study 
techniques such as concept mapping (Karpicke & Blunt, 2011). A consistent feature is that the 
benefit grows over time: the gap between tested and restudied material widens as the delay to the  
final test lengthens.

Why Retrieval Strengthens Memory
Retrieval helps because it  is  effortful in a productive way. On the retrieval-effort account,  a 
successful retrieval that requires more effort produces a larger memory benefit than an easy one, 
so the very difficulty of bringing something to mind is part of what consolidates it (Pyc & Rawson, 
2009). This is one instance of a broader principle that conditions which make learning feel harder 
in the moment, so-called desirable difficulties, often produce better long-term retention (Karpicke 
& Roediger,  2008).  A complementary account  holds  that  testing changes  the  distribution of 
memory  strengths,  sharply  boosting  the  items  a  learner  can  already  retrieve  while  leaving 
unretrieved items behind, so that a test, in effect, sorts and strengthens what it touches (Kornell, 
Bjork, & Garcia, 2011). Two practical qualifications follow. The benefit depends on retrieval being 
largely successful, so tests that are too hard, attempted without any feedback, yield less; providing 
the correct answer as feedback restores and amplifies the gain. And the size of the effect varies  
with the material, tending to be smaller for very complex content than for the discrete facts on 
which much of the research has been done (Dunlosky, Rawson, Marsh, Nathan, & Willingham, 
2013).
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The Metacognitive Illusion
A remarkable and well-replicated finding is that people do not believe the testing effect even as they  
exhibit it. When learners are asked to predict how well they will remember material, they expect  
rereading to serve them better than self-testing, and they prefer to reread; yet on the later test the 
rereaders, who felt the most confident, perform the worst (Roediger & Karpicke, 2006). The illusion 
arises because rereading produces a comfortable sense of fluency, the material feels familiar and easy, 
and people mistake that present ease for durable learning. Retrieval practice, by contrast, feels effortful 
and error-prone in the moment, so it is undervalued despite producing better retention. Surveys of how 
students actually study confirm that most rely on rereading and few use self-testing as a learning tool  
(Dunlosky et al., 2013). The lesson reaches beyond education: the value of an early, effortful retrieval 
is easy to underestimate precisely because it does not feel as reassuring as passive review.

From the Classroom to the Courtroom
The same principle that improves student learning bears on the preservation of witness memory. An 
early, open-ended interview is, in effect, an exercise in retrieval practice: by drawing the witness to 
recall the event in their own words, it can strengthen the memory and slow its forgetting, not merely  
record it. This is part of why structured tools built on memory research, the Cognitive Interview and 
the written Self-Administered Interview, improve the completeness and durability of later recall when 
administered soon after an event (Gabbert, Hope, & Fisher, 2009; Hope, Gabbert, Fisher, & Jamieson, 
2014).  The  metacognitive  illusion  adds  a  cautionary  corollary  for  investigators  and  institutions: 
because the protective power of an early high-quality retrieval is easy to undervalue, its importance  
may be neglected in practice.  One essential  qualification keeps the principle balanced.  Retrieval  
strengthens whatever is retrieved, which means that if the early interview is contaminated by leading  
or suggestive questioning, practice can entrench errors as readily as accurate detail; the protective 
benefit depends on the retrieval being open-ended and non-suggestive. The double-edged nature of 
remembering, that the same retrieval which preserves memory can also reshape it, is the subject of the 
companion paper Remembering Changes Memory, and the two papers should be read together.

Special Issues in Legal Practice
The principles described above apply with equal force to every party in a legal proceeding. Memory 
operates the same way regardless of who is asking the questions, and the science summarized here 
favors no side. What differs between the parties is not the science but the vantage point — the particular 
places where memory issues tend to surface, and the particular errors each party is best positioned to  
guard  against.  The  two  summaries  below  identify  those  recurring  issues.  They  are  offered  for 
orientation, not as litigation strategy; in every case the controlling question is what the evidence in that 
case will, and will not, support, and the expert's role is to inform the trier of fact rather than to advocate 
for either side.

Special Issues for Prosecutors
For the State, the testing effect supports the value of obtaining an early, high-quality, open-ended 
account from a witness, because that initial retrieval can strengthen the memory and reduce later 
forgetting, and the prosecution is well positioned to show that memory preserved through the witness's 
own early recall reflects sound practice rather than rehearsal or coaching (Gabbert et al., 2009; Hope 
et al., 2014). The error to guard against follows from the same science. Retrieval strengthens whatever 
is retrieved, so an early interview conducted with leading or suggestive questions can consolidate error 
as durably as truth, and the metacognitive illusion may lead investigators to undervalue the care that 
the first retrieval requires. The safeguard is to ensure that early interviews are open-ended and non-
suggestive, to record how the account was first elicited, and to corroborate its content rather than 
relying on the mere fact that the witness has consistently repeated it.
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Special Issues for Defense
For the defense, the testing effect is relevant to how a witness's account was first elicited and what  
early retrieval may have done to it. Because retrieval consolidates whatever is recalled, a suggestive or 
leading initial interview can entrench inaccurate details and make them more confidently held and 
more resistant to correction at later interviews and at trial, and the defense is well positioned to examine 
the form of the first retrieval rather than assuming that a consistent, fluent account is therefore accurate 
(Roediger & Karpicke, 2006). The corresponding error to guard against is overclaiming. The testing 
effect does not show that an early-interviewed account is unreliable; on the contrary, an open-ended 
early  retrieval  generally  protects  accurate  memory,  and  consistency  is  not  by  itself  a  defect. 
Responsible cross-examination and expert testimony should focus on whether the initial retrieval was  
open-ended or suggestive, and on what was consolidated by it, rather than treating the strengthening 
of memory through early recall as inherently suspect.
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