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		 Over the course of a dental student’s education, there is a substantial quantity of
information that must be learned. Depending on the curricular structure of an institution
(especially those with a traditional lecture didactic component assessed with multiplechoice questions), this may result in suboptimal study strategies on the part of the student,
particularly in terms of “cramming” for examinations. While these strategies may not result in an
immediately assessable disadvantage for the student, long-term memory may be impacted.
		 The two basic strategies to improve recall include:
				 • “Massed“ study: reviewing a large quantity of information in one sitting.
				 • “Spaced” study: variable break between study sessions (days to weeks).

Why Anki?

Supplemental Figures

		 The program that we chose for this intervention, Anki, is an open-source spaced repetition
software, meaning that its use is permitted non-commercially. The features we thought were
important were:
			 • It is provided, maintained, and improved by an online community.
			 • It is freely available on Mac, PC, and Android phones, and for a minor fee, iOS phones.
			 • A free account allows the learner to synchronize their progress across all platforms.
			 • The ease of adding questions that can be distributed to students over time.
			• User customizability.
			 • Extensive feedback provided by Anki (see Supplemental Figures for a graph from Anki).

How to Use Anki to Study Oral Pathology

Average Likert Survey Responses
Course Comfortability

Ease of Use

Use in Material Retention
Clarification of Key Concepts
Use in Directing Study Habits
Want to See in Other Courses
Use after Course Completion
Use for Studying Board Exams
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2. Open Anki.
b. Follow
instructions
for installation (it should be straightforward).
3. Optional:
createAnki’s
an account
with Anki
a. By default, Anki does not start an account for you. You
must click on the sync button (upper right), where it
will ask for login credentials and give a sign-up link. The
advantage to this is your progress will not be impeded
in the event of device failure, and it allows syncing
between devices (i.e. you will pick up where you left
off if you go from your computer to your phone). This,
however, is not necessary to Anki’s functioning.
4. Download the Anki package from CTools. The last known
filename for the first deck is “623B Oral Pathology Module
1.apkg”.
5. Import the Anki package you just downloaded.
a. Click on “Import File” at the bottom, navigate to the location of
the file you downloaded, and allow Anki to import the 84 cards in
the file (as of this publication).
Anki should now be good to go! Click on the deck you imported, and let’s walk
through some features.
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You should be seeing the screen shown here.
New cards are cards you have never seen before.
Learning cards are those that you have seen, but have
not reliably learned.
Review cards are those that you have reliably learned
but need to review so you do not forget the
information.
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List, describe, name,
identify, recall, recognize,
memorize

Bloom’s Taxonomy (with keywords)

		
		 Oral and maxillofacial pathology requires the ability to recognize and diagnose oral disease
processes, which requires both lower-level thinking and higher-level thinking. According to
Bloom’s taxonomy:
			 • Lower-level thinking: “remembering” factual knowledge, which is a foundation for:
			 • Higher-level thinking: being able to formulate differential diagnoses based on factual 		
			 knowledge of disease entities.
		 The amount of information that students must know can be a challenge for students,
particularly if they are employing study methods that focus on short-term memory acquisition
for examinations. To combat this tendency, we created a study tool that utilizes spaced
repetition techniques to assist students in learning oral and maxillofacial pathology in a manner
other than the traditional massed study concept that many students employ. To our knowledge,
there are no reports of spaced repetition software being used in a dental education setting.
		
		 Our hypothesis is that we can use spaced repetition software to encourage short study
periods of studying, which, distributed over the weeks before the exam, will improve memory
in examinations for oral pathology courses, board examinations, and into post-graduation
practice. We also theorize that this software can act as a self-reflective formative assessment
for students, helping to direct their study into areas that they consistently have problems with.
The aim of this pilot project was to assess students’ perceptions and use of a spaced repetition
program, Anki.

Methods

Sample Anki Card

		 The instructor of a second-year dental school oral and maxillofacial pathology course
(Danciu) separated the course material into modules that could be progressively released over
the duration of the course along with case-based homework assignments. The default settings
were:
			 • 24-84 questions per module.
			 • Five new cards daily (in addition to cards that needed review).
			 • Most questions were formatted as multiple-choice questions.
		 The first module was released along with an instruction document describing the rationale
of Anki use, how spaced repetition is superior to “cramming,” and basic Anki functionality (see
Supplemental Figures). At the time of this presentation, three modules have been released,
all covering material assessed on the midterm examination. None of the questions in the Anki
decks were used in the examination, though the material in the decks addressed similar topics.
		 Before the midterm examination, we gave an anonymous survey to the students asking
some questions about their impressions of Anki, as well as asked for an image file with their
Anki usage (sample in Supplemental Figures).

Results

		 The results for the Likert-style questions and the download counts for the modules appear
in the graphs in the column to the right. Since many students downloaded the modules, two
graphs were fabricated: one counting the first time they downloaded it, and one for the last
time (the latter is probably most accurate, since re-downloading the module likely means it
was not being used the first time). Both the qualitative comments and these graphs show that
almost every student used Anki not as a spaced repetition software, but rather as a collection of
practice exam questions. This shows a basic lack of understanding about how spaced repetition
software is supposed to work despite our suggestions to the contrary. As a result, we could not
identify associations between performance, comfortability with course material, Anki usage, and
the other categories because of the homogeneity of the respondents.
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Learned cards are those that haven’t been reviewed
many times (according to Anki).
Unseen cards are those you have never seen.
Suspended cards are cards that you have removed from
reviewing, but haven’t deleted.

Module 3

5
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Mature cards have a review interval of 21 days or longer
(that is, something you should probably know well).
Young cards have intervals less than 21 days.

Instructions

Since this is your first time through the deck, you will have five new questions, and you are not currently
learning or reviewing any cards (since they are all new). Click “Study Now” to begin.
This card might be different than yours, but most cards look like this.
Read the question and answer it. When you feel that you know the
answer, click on “Show Answer”. You will notice that Anki, by default,
shows you how many new cards (blue), learning cards (orange) and
review cards (green) you have left for the day.
Here is where the Anki magic comes in. For new cards like this one, you
must rate your performance of answering the question at the bottom:
Again: Anki will bring up the question again in less than three
minutes, as shown by the numbers above the button.
Good: It will be reviewed in less than ten minutes
Easy: It will come up again in four days (this number increases
as you repeatedly review it).

1/14/2015
1/15/2015
1/16/2015
1/17/2015
1/18/2015
1/19/2015
1/20/2015
1/21/2015
1/22/2015
1/23/2015
1/24/2015
1/25/2015
1/26/2015
1/27/2015
1/28/2015
1/29/2015
1/30/2015
1/31/2015
2/1/2015
2/2/2015
2/3/2015
2/4/2015
2/5/2015
2/6/2015
2/7/2015
2/8/2015
2/9/2015
2/10/2015
2/11/2015
2/12/2015
2/13/2015
2/14/2015
2/15/2015
2/16/2015
2/17/2015
2/18/2015
2/19/2015
2/20/2015
2/21/2015
2/22/2015
2/23/2015
2/24/2015

Show, use, construct, examine,
classify, interpret, make,
produce, manipulate, modify

Understanding
Remembering

1. Download and install Anki.
a. Head over to http://ankisrs.net/ and select the appropriate installer for your device
(Windows/Mac/iOS/Android). Please note that while the Windows/Mac/Android
versions are free, there is a cost associated with the iOS version.
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Download Count (First-Sorted)
2
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The idea is that questions you find difficult will be reviewed more
frequently than questions you find easy, which will still be reviewed
enough so that you do not forget the information.
There are other options under the “More” button:
Mark Note: This tags the note as “marked”, in case you want to
review it later. We will talk a little more about tags further on.
Bury Card/Note: This hides the card/note for the rest of the
day (in Anki, one note can make multiple cards; in this version
of the deck, there is one card per note, so either option functions the same).
Suspend Card/Note: This is basically a semi-permanent “bury” function. The card will remain
suspended until you unsuspend it. This could be helpful if you found a card so easy that you do
not want to see it again.
Delete Note: This will delete the note and all of its cards. If you accidentally hit the delete
button (like I did in making this guide), you can quick hit Ctrl+Z (or its Mac equivalent).
Options: This is where you can set some really customizable options. Refer to the Anki manual
(on their website) to know what these do.
Audio options: There are a few audio options, but they are not used in this deck.
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Over time, you will have many reviewed cards. While I do not have one
available for the pathology deck, here is an example from my übernerdy vocabulary deck. The buttons for reviewed cards have a slightly
different meaning than they do with new cards:
Again: You did not get the correct answer; Anki will show the
card more frequently (like it did when it was a “young” card).
Hard: You had a difficult time getting the correct answer; Anki
will put a slightly decreased delay on the card for future
reviews.
Good: You feel that the delay on this card was appropriate.
Easy: You feel that Anki is showing this card too frequently;
Anki will put a slightly increased delay on this card.

Instructions
1/14/2015
1/15/2015
1/16/2015
1/17/2015
1/18/2015
1/19/2015
1/20/2015
1/21/2015
1/22/2015
1/23/2015
1/24/2015
1/25/2015
1/26/2015
1/27/2015
1/28/2015
1/29/2015
1/30/2015
1/31/2015
2/1/2015
2/2/2015
2/3/2015
2/4/2015
2/5/2015
2/6/2015
2/7/2015
2/8/2015
2/9/2015
2/10/2015
2/11/2015
2/12/2015
2/13/2015
2/14/2015
2/15/2015
2/16/2015
2/17/2015
2/18/2015
2/19/2015
2/20/2015
2/21/2015
2/22/2015
2/23/2015
2/24/2015

Explain, discuss, predict,
describe, summarize,
paraphrase, demonstrate

Anki is accessible from your computer (and potentially your mobile device). Here are the instructions if
you want to give this a try:

Use in Material Review

Invent, compose, predict, plan, construct,
design, imagine, propose, devise, formulate,
Creating
combine, hypothesize, originate, add to, forecast

Applying

A brief note on the educational theory behind this (and why you should use this): the oral pathology
curriculum has a massive amount of information to know before the exam. The usual method of
studying—cramming one or two days before the exam—does not work for pathology (this author is a
recently graduated dental student, so trust me on this one). What works much better is to go over a
little material every day, and progressively figure out which information needs more effort and which
you can stop spending time on. Anki helps immensely with this, and with little effort on your part (we
made the whole deck for you)!

Ease of Installation

		 Most studies have found that, counterintuitively, increased spacing generally improves
information recall,1–3 though the mechanism by which this acts is still debated.

Distinguish, examine, compare,
contrast, investigate, categorize,
identify, explain, separate

Anki is a spaced repetition software that greatly helps memorization of information if used frequently. It
is similar to note cards; there is a front and back to each question (at least, that’s how our deck works).
What really sets it apart from note cards and study guides is the component of spaced repetition—the
ability for Anki to set aside “easier” cards to review farther in the future than “harder” cards. This way,
you increase the time you spend on the things you don’t know rather than the things that you know
well.

There are a couple of other functions you should know about. Clicking on the graph icon in the upper
right (next to the sync button) will give you a massive amount of data on your performance over the last
set amount of time.

1. Release of Module 1 and Anki Instructions; 2. Release of Module 2; 3. Release of Module 3; 4. Midterm examination.

Future Steps

		 Because of the relatively positive response to Anki, we intend to continue the use Anki
through the rest of the school year. Future decks will feature fewer multiple-choice questions
and more open-ended responses. We also intend to search for a correlation between Anki
usage and improved examination performance once the majority of students have taken the
NBDE part I, ideally with varying question types (MCQ, open-ended, fill-in-the-blank, etc.) in
both Anki and the examinations. In future courses, we are considering the use of alternative
spaced repetition software that will allow for a more engaged experience at the expense of user
customizability.

Anki can also be heavily customized. For example, you can change how many days ahead an “easy”
question will reappear, how many new questions you get a day, the formatting of the cards, and more.
In attempting to keep this document succinct, we are not giving instructions on how to do this.
However, you may review Anki’s user manual online, and that can help you with these options.
That is about all that can be said about Anki! Should you have any questions/comments you may direct
them to Dr. Danciu or Dr. Veremis (bveremis@umich.edu).
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