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ARTICLE INFO ABSTRACT

. . Previous studies showed that learners’ retrieval process in tests is one of the significant
Article History: aspects for enhancing the process of learning. The effectiveness of retrieval process can be
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significant role in supporting the learners to avoid superficial engagement with the
2016 instructional materials. However, different types of retrieval cues may not be effective in the
Published January 16, 2017 same way. If retrieval cues played a significant role in supporting learning, instructors would
need to identify appropriate retrieval cues in order to benefit from the retrieval as an
instructional strategy. This study was designed to extend the findings that show the

Key Words: effectiveness of retrieval in psychological experimental settings to the real classroom
Retrieval environment by providing several tests as an instructional strategy to learners in the second
Retrieval-based learning language course. Through a quasi-experiment, the present research targeted learners’

performance using different types of retrieval cues in a second language course at a university.
This study investigates an effect of retrieval on students’ vocabulary learning, and the
Test relationship between different types of retrieval cues and student performance in vocabulary
retention and transfer. Implications for the design of retrieval and suggestions for future
research were discussed.

Retrieval cues

Second language teaching
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One of the most frequently asked questions in second language instruction is how vocabulary should be
taught for longer retention and effective transfer (Finkbeiner & Nicol, 2003). Thus, the much debated issue
is to find effective and efficient ways for vocabulary acquisition, for example, whether letting students
infer the meaning of an unknown word or giving students the translated meaning of the unknown word
(Hulstijn, 1992). In order to address this issue, the present study considers the case of retrieval practice as
an example of empirical findings from cognitive science with specific implications for the language
education field. Through a quasi-experiment, the present research targeted learners’ performance using
different types of retrieval cues in a second language course at a university. This study investigates an
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effect of retrieval on students’ vocabulary learning, and the relationship between different types of
retrieval cues and student performance in vocabulary retention and transfer.

Facilitating learners’ acquisition of content knowledge has been focused in a wide variety of
educational research areas, such as learning strategies (Warr & Downing, 2000), problem-based learning
(Sendag & Odabasi, 2009), cognitive scaffolding (MacGregor & Lou, 2005), collaborative learning (Schoor
& Bannert, 2011), and technology-mediated learning (Song & Bonk, 2016). In order to measure the
acquisition of content knowledge, formative and summative assessments are usually designed in
language instruction: a formative test for finding any existence of a gap between the learners’ level and
the instructional goal, and a summative test for acquiring evidences of the instruction (Taras, 2005). Tests
have been employed as a means of measuring learners’ knowledge acquisition. In a line of cognitive
science studies, researchers have shown that learners’ retrieval during tests is one of the significant
processes for enhancing learning (Butler, 2010; Chan, 2010; Jacoby, Wahlheim, & Coane, 2010; Karpicke &
Roediger, 2008; Rohrer & Pashler, 2010).

2. Related Literature

2.1. Retrieval

In our real lives, we occasionally need to retrieve our prior knowledge and/or past experience. Specifically,
the retrieval occurs when producing factual answers, explaining a concept, making an inference, and
applying knowledge to a problem (McDaniel, Agarwal, Huelser, McDermott, & Roediger, 2011). A series
of research conducted in cognitive science have shown that the retrieval process improves learning (Butler,
2010; Chan, 2010; Jacoby et al., 2010; Rohrer & Pashler, 2010). In their seminal paper, Karpicke and
Roediger (2008) revealed the effectiveness of retrieval on learning. In their research, college students (i.e.,
native speakers of English) learned foreign language words (i.e., 40 Swahili-English word pairs) in the
repeated study-test trials. Once the participants had correctly answered all the word questions (i.e.,
learners’ initial encoding was completed), they were assigned one of three groups: (A) study-oriented
group: repeatedly studied but dropped from further testing; (B) test-oriented group: repeatedly tested but
dropped from further study; and (C) control group: students dropped from both study and test. In the
results, repeated studying after learning (i.e., A group: study-oriented) had no positive effect on the recall
test. However, repeated testing (i.e., B group: test-oriented) showed a significant positive effect on the
recall test (Karpicke & Roediger, 2008). Similarly, previous studies showed that retrieval practices
improve learning outcomes in terms of long-term retention more than does spending equivalent time
repeatedly studying (Butler, 2010; Jacoby et al., 2010; Roediger, Agarwal, McDaniel, & McDermott, 2011;
Rohrer & Pashler, 2010). Therefore, the retrieval process can be considered as an important aspect in
enhancing learning.

If the retrieval process directly enhances learning, it could also mean that knowledge is
reconstructed or the memory is changed when the learner retrieves prior knowledge. During the retrieval
process, when taking a test, additional meanings and features can be added to test takers’ prior
knowledge (Karpicke & Smith, 2012). Thus, the retrieval might not only be an assessment tool to measure
learners’ current knowledge level, but also a tool for enhancing learning by supporting knowledge
reconstruction.

2.2. Retrieval Cues

The knowledge reconstruction from retrieval process may depend on retrieval cues. A retrieval cue means
a word, sentence, symbol, image, or sound used in a test item. Previous studies on learning and memory
showed that learners’ performance depends on retrieval cues (Anderson & Pichert, 1978; Tulving, 1983).
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For example, as a type of retrieval cue, a question prompt is often used in classroom. An instructor uses a
prompt when asking questions about the previous instruction in order to support students to retrieve
their prior knowledge, usually at the beginning of a class (Huitt, Monetti, & Hummel, 2009). Previous
studies investigated the use of question prompts as a retrieval cue for student knowledge construction.
Using a qualitative study method with multiple-case comparisons, Ge, Chen, and Davis (2005)
investigated the effects of question prompts in ill-structured problem-solving tasks. The student task was
to analyze an instructional design problem and make a suggestion. Eight graduate students were assigned
one of the conditions: (A) question prompts were provided, and writing responses to the prompts were
required; (B) the prompts were provided but writing responses were not required; and (C) no prompts
were provided. During the problem-solving task, groups A and B received a list of question prompts as a
retrieval cue. The qualitative findings indicate that the question prompts had positive effects on the
student performance in ill-structured problem solving tasks (Ge et al., 2005). It was also reported that the
prompts were not beneficial when a participant did not have relevant prior knowledge and sufficient
schema. They claim that question prompts, as a retrieval cue, can be effective “in directing students’
attention to important aspects of the problem, activating their schema, eliciting their explanations” (Ge et
al., 2005, p. 220). This might mean that retrieval cues play a significant role in supporting learners to avoid
superficial engagement with the instructional materials (Papadopoulos, Demetriadis, Stamelos, &
Tsoukalas, 2011). However, it should be noted that different types of retrieval cues are not effective in the
same way (Chen & Bradshaw, 2007; Davis, 2003). If retrieval cues played a significant role in supporting
learning, instructors would need to identify appropriate retrieval cues in order to benefit from the
retrieval as an instructional strategy.

2.3. Language Learning, Retrieval, and This Study

As revealed in the previous studies on retrieval, the effectiveness of retrieval processes can be utilized as a
second language teaching strategy. Snellings, Van Gelderen, and De Glopper (2002) investigated the effect
of lexical retrieval training in a classroom environment on the gain in retrieval speed. One hundred 9th-
grade students received a second language online training, which included the word translation task that
requires lexical retrieval. The results indicate that the lexical retrieval resulted in positive effects which
include higher hit scores and faster responses on lexical tasks (Snellings et al., 2002). Barcroft (2007)
conducted an experiment for examining the effects of retrieval on second language vocabulary learning.
The researcher compared the retrieval-oriented group (N=12) with the control group (N=12). The results
show that providing undergraduate students with retrieval time positively affected their two types of
second language vocabulary posttests (i.e., 2 days later and 1 week later) resulting in approximately 10%
higher than the control group (Barcroft, 2007). Goossens, Camp, Verkoeijen, and Tabbers (2014) also
investigated the effectiveness of retrieval practice on vocabulary learning in primary school students. The
results show that there was a positive impact of the repeated retrieval practice on the recall test when
compared with the repeated study condition (Goossens et al., 2014). Therefore, the previous studies on the
effect of retrieval provide supportive results for the vocabulary instruction field. However, few studies
have investigated the effect of different types of retrieval cues in tests on vocabulary retention and
transfer. In addition, little has been done to apply the effectiveness of retrieval as an instructional strategy
to a real classroom environment. Thus, the focus of the current study is on different types of retrieval cues
which may have to do with the vocabulary learning, specifically, retention and transfer in a real classroom
situation. This study investigates the effects of different types of retrieval cues on students’ vocabulary
learning in a second language course. Specifically, two research questions were raised in this study:
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1. Is the retrieval process positively associated with students’ performance of vocabulary retention and
transfer?

2. Are different types of retrieval cues differently associated with students’ performance of vocabulary
retention and transfer?

3. Method
3.1. Participants and Procedure

Twenty-three undergraduate students (14 females and 9 males, age between 20 and 23) in an intermediate
Korean language course at a university in the Mid-west area of the United States participated in this study.
A quasi-experimental study was conducted to investigate the impact of each type of retrieval cue on
student performances in vocabulary retention and transfer tests. To determine the effectiveness of
retrieval cues, the researchers looked at the extent to which students could retrieve words (i.e., which had
been already tested in quizzes) in the retention and transfer tests.

A week before the word quiz, students were given a list of words, and were asked to learn those
words. The instructor did not provide any specific strategies for learning the words, and the students
learned the words on their own. According to the informal interview with the participants, they typically
study a Korean word with its English translated word (i.e., “English - Korean” pair). The words were
selected from the pool of words in the course curriculum, and each pool had the same level of difficulty.
As shown in Figure 1, participants took the word quiz, and two weeks later, they took a retention test.
Two months after the retention test, the participants took the transfer test. The cue condition of the word
quiz is the independent variable and the scores of students in the retention test and in the transfer test are
dependent variables. In the word quiz, retrieval cues were projected on-screen. The instructor asked
students to write Korean words in paper. The retention and transfer tests were paper-and-pencil tests
without using a projected screen. The instructor was present for the word quiz and tests for the
administration.

Word Quiz

2 weeks

-

%4 (long weekend) S0t QISE0 a7

S8 (harves B/8 2A E21& A2 Retention Test

©
bt
»

A O{H: FOIH CHO|E QWA WM. (2a918 )

a8 no NG 4E ay o
18 44 as % Owolg w4

Transfer Test

B L2 WEQ dojats ____0J/7t gota
A.0{$]: Write example sentences using these words. (3x6=18%)
12. A
B ARES F40 #/# 402 ¥ 2 WO

= 13. 4

14. WA}
.

15. ugt
16. 1}

Figure 1. The word quiz, retention test, and transfer test.
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Since the research was conducted in a classroom environment and had to follow the scheduled
curriculum, a single-factor within-subjects design was used. The researchers were not able to conduct the
repeated measure with each condition at a time. All conditions of retrieval cue were presented in every
measure to all participants. Thus, it should be noted that there might be unintended effects when the
subjects were exposed all conditions at a time. This limitation is also addressed in the discussion section.

3.2. Instruments
3.2.1. Word quiz

In the word quiz, the instructor presented five different types of retrieval cues on a projected screen, and
the students wrote their answers on paper. The participants took 9 word quizzes. Each quiz consisted of
five questions. As shown in Table 1, five conditions of retrieval cue were: (C1) textbook sentence,
translated word; (C2) textbook sentence and image, translated word; (C3) textbook sentence and image;
(C4) new sentence, new image (which embeds translated word); and (C5) new sentence, new image
(animated). New sentences and images mean that they were not used in the textbook, and had not been
exposed to the students in the course before. The words were selected from the list of words that were
given to the students prior to the word quiz. Each word was randomly assigned to one of retrieval cue
conditions (i.e., C1 through C5).

Table 1.
Five Types of Retrieval Cues and Question Examples Used in the Word Quiz
Type Question example Correct answer
[translation]
Cl  Textbook sentence, (Relatives) 252 9IsIAl M2 ZH[6}7|E SCt. e
Translated word [relatives]

C2 Textbook sentence
and image,
Translated word

= o]
=0| 3¢

[amusement park]

£ st
C3 Textbook sentence, AFEI(S) ™
Textbook image [taking a picture]
UALE
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C4 New sentence, New L=
image  (Translated [push]
word)

) M.

C5 New sentence, New 7H

image (animated) [turn off]

5%

107 =& ( ).

*A translated word of the correct answer is embedded in the image.
**An animated image: a cat jumps to turn off the light.

3.2.2 Retention test

Two weeks after the word quiz, the participants took three retention tests. Each retention test consisted of
18 questions. Fifteen questions were randomly collected from the words that had been tested in the word
quiz (i.e., 3 questions from each condition: C1 - C5). The rest 3 questions were the control condition (i.e.,
not-tested words in the word quiz). Thus, there were 54 questions in 3 retention tests.

3.2.3. Transfer test

Two month after the retention test, the participants took the transfer test, which consisted of 18 questions.
Fifteen questions were randomly selected from the words that had been tested in the word quiz (i.e., 3
questions from each condition: C1 - C5). The rest 3 questions were the control condition (i.e., not-tested
words in the word quiz and the retention tests).

Both retention and transfer tests used conventional cues (i.e., which are different from C1 - C5)
that have been used in this course. As shown in Table 2, for the retention test, finding an appropriate
word among the suggested words for a sentence with a blank was used. For the transfer test, writing a
sentence using a suggested word was used. This conventional method has been used in this course for
more than five years in tests or exams.

Table 2.
Examples of Retrieval Cues Used in Retention and Transfer Tests
Question example Correct answer
[translation]
Retention test ~ Fill in the blank using one of the presented words*. Be sure to make it Zz{Q
appropriate type. [feel sleepy]

(..., 871%, S, oy, chde, )

[

A off O mZ3 2o R? O/ & XM K?
B: Ul, {H7HX| THEIRHOIR. X5 4+ ( ).
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Transfer test ~ Write an example sentence using the suggested word. HiomA g Zo|n
gloja,

[I am cooking a noodle soup

(ZOlch
: because I am hungry.]

*25 - 30 words were presented in each retention test.
**An example of correct answer.

3.2.4. Scoring

A correct answer yielded 2 points in the word quiz and the retention test, and 6 points in the transfer test.
The total score of each condition in the word quiz, retention and transfer tests is 18. The instructor and an
associate instructor followed the conventional scoring process based on their existing criteria (i.e., which
include partial grades) that have been used in this course for more than 5 years.

3.3. Data Analysis

All participants completed all the retention and transfer tests. Since two students missed a couple of word
quiz, their retention and transfer test scores were excluded in the data analysis. Each student has 5
conditions for the word quiz (i.e.,, C1 - C5), and 6 conditions for the retention and transfer tests (i.e., C1 -
C6). That is, 105 cases were gathered from the word quiz (i.e., 21 students and 5 conditions: C1 - C5), and
126 cases were collected from each retention and transfer test (i.e., 21 students and 6 conditions: C1 - C6).
The instructor and the associate instructor who had served as reviewers of test instruments also served as
graders. The graders followed the predefined criteria on how to assess each specific question. A one-way
analysis of variance (ANOVA) and a one-way analysis of covariance (ANCOVA) were conducted to
compare students’ scores of each type of retrieval cues.

4. Results

Table 3 shows the average scores and standard deviations on the measures for all conditions.

Table 3.
Means and Standard Deviation: Retrieval Cue Types and Test Performance
Quiz Retention test Transfer test
(N=105%) (N=126*) (N=126%)
C1 16.70 (2.13) 15.67 (1.83) 13.79 (4.55)
2 16.68 (2.33) 14.62 (2.87) 14.66 (5.08)
c3 15.52 (2.67) 16.71 (1.52) 16.17 (3.90)
c4 15.29 (3.40) 14.81 (1.94) 15.17 (2.60)
c5 14.31 (3.42) 16.14 (2.01) 16.91 (2.58)
C6 n/a 13.35 (3.64)** 15.67 (2.81)***

*N: The number of cases.

**The retention test included 5 types of retrieval cues (C1 - C5) and a control condition (C6: not-tested words in the word quiz).

** The transfer test included 5 types of retrieval cues (C1 - C5) and a control condition (C6: not-tested words in the word quiz and
the retention test).
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4.1. First Research Question

The first research question was: Is the retrieval process positively associated with students’” performance
of vocabulary retention and transfer? C6 (i.e., not-tested words in the word quiz) was compared with the
condition grouped with C1 through C5. On average, retention scores were higher in retrieval conditions
(i.e., C1 - C5, M=15.59, SD=2.19) than the control condition (i.e., C6, M=13.35, SD=3.64). This difference was
significant, #(120)=3.52, p<.001, and it represents a medium-sized effect (r=.31). However, transfer scores
were not higher in retrieval conditions (i.e., C1 - C5, M=15.34, SD = 3.96) than the control condition (i.e., C6,
M=15.67, SD=2.81). There was no significant difference between them, #(120)=-.33, p=.74.

A one-way ANOVA was conducted with all conditions (i.e., C1 - C6). As shown in Table 4, there
was a significant effect of retrieval cues on the retention scores, F(5, 116)=4.99, p<.001, w?=.14. A post hoc
Tukey test showed that among retrieval conditions, the retention scores of C1, C3, and C5 were
significantly higher than the scores of C6 (p<.05). However, there was not a significant effect of retrieval
cues on the transfer scores, F(5, 116)=1.84, p=.11 (see Table 5).

Table 4.

Analysis of Variance Summary (Retention Scores)
Source Sum of Squares df Mean Square F
Between Groups 138.93 5 27.79 4.99%
Within Groups 645.60 116 5.57
Total 784.53 121

*p <001

Table 5.

Analysis of Variance Summary (Transfer Scores)
Source Sum of Squares daf Mean Square F
Between Groups 128.96 5 25.79 1.84*
Within Groups 1627.98 116 14.03
Total 1756.94 121

*»>.05

4.2. Second Research Question

The second research question was: Are different types of retrieval cues differently associated with
students” performance of vocabulary retention and transfer? In order to address this, the difference of
quiz scores was investigated first. There was a significant difference between each condition in the word
quiz scores (i.e., C1 - C5), F(4, 100)=2.67, p=.037, w?=.06, which is medium (see Table 6).

Table 6.

Analysis of Variance Summary (Quiz Scores)
Source Sum of Squares df Mean Square F
Between Groups 86.07 4 21.52 2.67*
Within Groups 807.48 100 8.08
Total 893.55 104

*p<.05
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Since there was a significant difference between each condition in the word quiz scores, a one-way
ANCOVA was conducted for retention and transfer scores. As shown in Table 7, the covariate, the word
quiz score, was significantly related to the participant’s retention scores, F(1, 99)=13.27, p<.01, r=.34. There
was also a significant effect of retrieval cue conditions on retention scores after controlling for the effect of
word quiz scores, F(4, 99)=5.44, p<.01, partial n?>=.18. Planned contrasts revealed that having C3, p=.30, 95%
CI [.13, 2.56], is positively related to the retention scores compared to having C1.

As shown in Table 8, the covariate, the word quiz score, was not significantly related to the
participants’ transfer scores, F(1, 99)=2.89, p=.09, r=.17. However, there was a significant effect of retrieval
cue conditions on transfer scores after controlling for the effect of word quiz scores, F(4, 99)=2.72, p=.03,
partial 1?=.10. Planned contrasts revealed that having C3, p=.029, 95% CI [.28, 5.02], and C5, p=.004, 95% CI
[1.24, 6.11], is positively related to the transfer scores compared to having C1.

Table 7.

Analysis of Covariance Summary (Retention Scores)
Source Sum of Squares daf Mean Square F Partial n?
Quiz 51.26 1 51.26 13.27* 12
Condition 83.98 4 21.00 5.43% 18
Error 382.45 99 3.86

*<,001

Table 8.

Analysis of Covariance Summary (Transfer Scores)
Source Sum of Squares df Mean Square F Partial n?
Quiz 42.60 1 42.60 2.89* .03
Condition 160.66 4 40.16 2.72%% 10
Error 1459.46 99 14.74

*>.05, *p<.05
5. Discussion

This quasi-experimental study presents the quantitative result which indicates: (1) the retrieval process in
the word quiz had a positive effect on students’ vocabulary retention, and (2) different types of retrieval
cues had a different impact on vocabulary retention and transfer scores. The overall findings suggest that
the retrieval process in tests have positive effects in facilitating vocabulary retention. The result is
consistent with the previous studies on retrieval process (Butler, 2010; Chan, 2010; Jacoby et al., 2010;
Karpicke & Roediger, 2008; McDaniel et al., 2011; Rohrer & Pashler, 2010). Different types of retrieval cues
in the word quiz might be differently associated with students” performance in the retention and transfer
tests. This finding is consistent with suggestions from previous investigations which show that the tests
using different types of cues or prompts can guide learners through their thinking (Ge et al., 2005;
Minstrell & van Zee, 2003).

This study expands the previous literature because of its distinctive use of retrieval cues as a
retrieval support tool that might allow higher levels of retention and transfer. In this study, different types
of retrieval cues were used. C1, C2, and C4 included translated words of correct answers as a retrieval cue.
As revealed in the informal interview, the participants usually study a Korean word with its English
translated word (i.e., “English - Korean” pair). The students are familiar with these types of retrieval cues
which are typical in their vocabulary learning. That might be the reason that the word quiz scores of C1
and C2 were higher than the other conditions. However, the effects of non-typical conditions (i.e., C3 and
C5) on retention and transfer tests were found in this study. This might mean that the high performance
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in retention and transfer cannot be guaranteed though learners acquired high scores in the word quiz.
Previous studies suggest that retrieval process improve learners’ short-term memorization for paired
associates (e.g., Carrier & Pashler, 1992), which might lead to automated retrieval. The learner would be
able to retrieve knowledge in an automated way when the learner was provided with typical cues (see
Metcalfe & Finn, 2008). However, it may not be effective for long-term learning (e.g., retention and
transfer) with typical cues because the automated retrieval may only be associated with short-term
memorization. The conditions that participants do not use in their typical learning (e.g., C3 and C5) may
encourage more deliberate retrieval process than the other types of cues. For example, C5 cues did not
contain any translated words or textbook materials. During the test, students might have to deliberately
think about the context of the presented cue and understand the meaning of the cue. This process may
help the learner avoid the automated retrieval. As Roediger et al. (2011) argued, the effectiveness of
retrieval could be originated from the learners’ deliberate retrieval effort. Thus, learners may have to
make more cognitive efforts to retrieve knowledge when they were given unfamiliar or inspiring types of
cues rather than typical cues (e.g., translated words).

5.1. Implications

In classroom, instructions normally involve a series of questions planned before the class begins.
Questions, usually with a retrieval cue, would encourage students to retrieve their prior knowledge.
Retrieval process can be part of daily class activities such as quiz, test, and exam. Instructors need to make
more efforts on creating questions and tests to utilize the effect of retrieval on student learning. In
addition, identifying appropriate and effective retrieval cues needs to be considered.

Instructional materials need to be designed to avoid the automated retrieval because it might be
associated with short-term memorization. Providing typical cues might cause the automated retrieval. As
Minstrell and van Zee (2003) argued, the purpose of tests is to foster deep and long-term understanding
rather than to check rote memorization. Presenting unfamiliar or inspiring retrieval cues would be
important because such cues may encourage learners’ deliberate elaboration opportunity. Through the
deliberate retrieval process, the learner would make an effort to add diverse features and attributes to the
existing knowledge. The learner selects relevant information and interprets the information from the prior
knowledge (Mayer, 1992). Similarly, the learner would selectively focus on retrieval cues during retrieval
processes.

Instructors need to understand some limitations of the effect of retrieval cues as the question
prompts have (see Ge et al., 2005): (1) the retrieval process requires learner’s prior knowledge in order to
be retrieved, (2) if the learner had a misconception or bias, the retrieval process would not be meaningful
even though the well-designed retrieval cues were presented, and (3) while a specific retrieval cue is
effective for a learner, it might not be as effective for the other types of learners.

5.2. Limitations and Future Research

The conduct of a quasi-experimental study with samples in naturally occurring educational settings
provides multiple threats to external validity, which are key to vary in replication studies in order to
confirm the effects are not situation-specific. One of the limitations in this study is that the researchers
were not able to conduct between-subjects design and the repeated measure with each condition at a time.
Thus, it cannot be claimed that the learning performance in retention and transfer tests was caused solely
by the retrieval cues. In addition, there could possibly be other external effects (e.g., the difficulty of
words) on students’ learning performances in the tests.
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Another limitation is the small sample size, particularly in a second language course sample upon
which the specific Korean language curriculum and its test data analyses were based. These might harm
the power for all analyses, which naturally affects significance testing. In addition, there might be indirect
effects. An indirect effect of retrieval (i.e., mediated by some other processes) might occur in test-related
experiments (see McDaniel et al., 2011). For example, the participants might be motivated to study the
instructional material in preparation for the quiz and/or tests. In addition, additional learning might be
occurred when the participants reviewed their quiz/test results, and received feedback from the instructor.

The other limitation of this study is the lack of examining higher-level learning aspects (e.g.,
Bloom’s Taxonomy). The researchers suspect that higher-level of learning may be viable ways to
encourage retrieval practice. For example, rather than requesting one correct answer, instructors can use
open-ended questions to elicit student thinking and reasoning. The role of retrieval process in this type of
learning needs to be investigated rigorously.

Finally, given the benefits of retrieval in learning, it would be beneficial to provide learners with a
variety of test opportunities. However, tests, mainly summative assessments, may have an issue of
student anxiety or fear. Students with high levels of test anxiety tend to worry over potential failure too
much, which leads them to utilize inefficient and ineffective cognitive processing skills (Cassady &
Gridley, 2005). Thus, possible strategies to reduce students’ test anxiety need to be investigated further. In
addition, test process need to empower students to ultimately become self-regulated learners (Nicol &
Macfarlane-Dick, 2006).
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