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ABSTRACT

Learning styles among students of orthodontics has received very little importance as seen in
the limited studies found in the literature. The learning styles of students form an essential part of
knowledge acceptance and delivery. The present study, therefore, has identified and reviewed the
learning styles used in orthodontic education to understand the methods followed by orthodontic
training programmes and their implications on learning. The objective of this study is to summarise
the different types of learning styles currently utilised by the faculty of orthodontics. A systematic
electronic search was conducted revealing eight studies used in orthodontic training. The searches
conforming to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines used Problem/Patient/Population, Intervention/Indicator, Comparison, Outcome (PICO)
strategy for selecting the included studies. The number of studies included in this study was eight. The
study analysed the different learning styles and their effects on knowledge and students’ attitude. The
availability of a small number of studies underscores the need to review the limited resource available
to gain a better understanding of how orthodontic residents learn. This study on learning styles among
orthodontic students provides a platform for building more knowledge on the learning pathways
currently employed. The learning styles have an enormous influence on knowledge acquisition and
retention. The study highlights the need for further exploration of the learning needs of orthodontic
residents in an attempt to reveal potential benefits both for the student and the teaching faculty.
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INTRODUCTION of assimilating, understanding, retrieving
and reflecting on acquired information
Professional dental education involves (1). Learning in orthodontics occurs in

the integration of knowledge, skills, and
values towards clinical competence. The
clinical competence and the development
of a new skill encompass various levels

a teacher-centric approach with students
following the instructor’s methods closely.
The orthodontic training following an
apprenticeship approach fails to identify
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individual traits of students (2). This lack
of understanding leads to skill development
based on a collective ideology. The unique
attributes of the individual student are
compromised. The students in order to
develop their skills based on individual
needs use different tools to achieve the
same level of competence as required for
clinical duties and responsibilities (3).
The individual learning styles create a
challenge in framing appropriate methods
to engage a wider audience. The difference
in students learning styles may be associated
with an inability to understand concepts
and progress. The learning styles and its
understanding might provide an insight into
designing appropriate teaching systems with
equal representation of all styles.

The learning styles as part of the learning
process and educational approach in
orthodontics have not been reviewed
and thereby forms the basis of this study
to perform an exploration into different
learning styles used in orthodontic
education. The study will assess acceptance
and attitudes towards various learning
styles utilised in orthodontic education
in an attempt to understand if learning
styles influence knowledge acquisition by
students. The reviewed learning styles
used previously by several other authors
will also help gain an understanding of the
outcomes and efficiency of these styles.
Therefore, the aim of this study is to review
and highlight the various learning styles
available for orthodontic residents and their
mentors and to understand their effect on

skill enhancement amongst orthodontic
residents.
MATERIALS AND METHODS

An electronic search for articles in the
English language was performed up
to August 2018 on PubMed/Medline/
EMBASE/WorldWideWeb using Google
Scholar. The keywords used for the search
included orthodontics and orthodontic
education and orthodontic curriculum

and students learning styles and learning
style assessment. The Problem/Patient/
Population, Intervention/Indicator,
Comparison, Outcome (PICO) strategy was
used for study inclusions. The participants
included the dental undergraduate and
orthodontic post-graduate students. The

intervention included learning strategies
employed. @ Comparison of  different
programmes was between  e-learning

strategies and conventional methods. The
study outcomes assessed student attitudes.
The search revealed a total of eight studies
describing learning styles in orthodontic
education. The studies will be analysed on
the outcome and students’ attitudes towards
different learning styles.

Inclusion criteria: Only English language
articles with learning styles or any form
of learning strategy as an intervention in
orthodontic education were chosen. Articles
belonging to all types of study designs were
included. Table 1 represents the search
strategy used in identifying the studies for
this review.

Exclusion criteria: Non-English language
articles and non-orthodontic reviews were
excluded.

The studies followed Preferred Reporting
Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines for study
inclusions (4). A total of 377 records were
identified. No duplicates were found, and
369 non-relevant articles were removed as
they failed to match the inclusion criteria.
Title and abstract matches revealed eight
articles, which were later included for a full
review as represented in Figure 1.

The article screening was initially performed
by one reviewer. The screening eliminated
non-orthodontic studies, studies without
outcome measures of knowledge gain and
students’ attitudes and comparison groups.
The selected studies were then assessed by
a second reviewer to match the inclusion
criteria set forth by the authors.
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Table 1: Keywords employed in identifying the studies

Keywords Number of sources found

Learning styles and orthodontics and orthodontic education 4080

Learning styles and learning style assessment in orthodontics and 909
orthodontic education

Learning styles and learning style assessment in orthodontics and 425
orthodontic education and orthodontic curriculum

Orthodontics and orthodontic education and orthodontic curriculum 406
learning styles and learning style assessment

Orthodontics and orthodontic education and orthodontic curriculum 377
and students learning styles and learning style assessment

Exclusion of non-orthodontic articles 362

Studies included at title stage 15

Studies included at abstract stage 11

Studies included for full review 8

Studies included in this study 8
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Figure 1: PRISMA flow diagram representing the inclusion of studies.



Education in Medicine Journal 2018; 10(3): 1-13

RESULTS

The learning styles in orthodontic education
review analysed eight studies conducted up
to August 2018 as represented in Appendix.

All the eight studies involved evaluation
of learning styles employed in orthodontic
education. The different learning styles were
assessed for their outcome and students’
attitudes. The learning styles reviewed
include “Portfolios and discussion as tools
for development of reflection/Reflective
e-portfolio (1, 5), Test-enhanced learning
(6), Scenario-based learning interface (7),
Multimedia information sequencing (8),
Interactive distance learning (9), Problem-
based learning (PBL) (10), and Felder
and Soloman’s index of learning styles
(11). The participants for the studies were
undergraduate dental students (6) and
postgraduate orthodontic students (1, 5,
7-11). Seven studies had a set amount
of time as learning style intervention (1,
5-10). The time ranges were between thirty-
five mins (9) to one year (1). All the eight
studies highlighted a positive outcome
with six studies (1, 5, 7, 9-11) assessing
the students’ attitudes. Four studies (1, 7,
9, 11) reported that students found their
learning styles effective and engaging,
worthwhile and comfortable with adequate
access to technological assets. One study
(9) reported that 76% of responding faculty
and 84% of responding residents in their
study wanted to use the distance learning
style again in the future whereas (5, 10)
reported conflicting results with students
experiencing acceptability issues and that
PBL was a challenge which needed to be
overcome as a journey and not as separate
individual learning event.

DISCUSSION

The review of eight selected studies
reveals unique learning styles utilised in
orthodontic education. Using the PICO
process, students and orthodontic residents
formed the population, the intervention was

through the learning styles employed, and
comparison was between test and control
groups with outcomes studied through
knowledge gain and students’ attitudes.

The learning styles of students have been
shown to change as the student progresses in
their academic years (12). The findings from
another study suggest that the theoretical
lectures and practical sessions of the
preclinical training years (first- and second-
year) exhibit assimilating learning style (13,
14). This style then changes to a diverging
learning style during the clinical years as
ascertained by a similar study (3).

Two studies by the same author (1, 5) have
used reflection as a means of evaluating
outcomes wherein the importance of self-
reflection is seen as an effective tool for the
development of reflection in learning.

A thematic approach to understanding
reflection, its characteristics and
outcomes were studied highlighting the
implementation of a reflective strategy
(1). The study, however, has a limited
understanding of whether the students
will maintain a reflective and self-critical
approach in the long term.

Reflective e-portfolio was found to have five
aspects of reflection (5). The study revealed
conflicting results on the acceptability. The
mentors showed a positive attitude whereas
the students’ expressed concerns on all the
five aspects of relevance, time requirement,
support mentoring, implementation method,
and the electronic method used. The study
has drawn acceptability issues from a lack
of specificity, inadequate communication
amongst students, and the absence of a good
relationship between mentors and students.
These factors create a hindrance to the use
of reflective e-portfolio in higher education.

The test enhanced approach (6) examined
the outcome of students by evaluating
test grades which were found to have a
significant benefit at 95% confidence
intervals compared to the traditional group.
The test-enhanced group performance was



better than the traditional group with more
consistent demonstrations of competence
with the percentage of students receiving
A grades increasing by more than two
confidence intervals. The study with its
limitations was still able to provide an
understanding of test-enhanced learning in
orthodontic education with the better overall
quality of grades and performance.

Scenario Based Learning interactive
(SBLi) modules assessed the strengths and
weaknesses of nine orthodontic modules
(7). The modules were considered engaging
with greater confidence in the application of
clinical skills. The study limitation occurred
with a very small group of nine students and
hence the outcome is insignificant though
provides a valuable resource on student
responses on strengths and weaknesses for
designing future methods of instruction.

Influence of multimedia sequencing using
instructional multimedia programmes
in postgraduate orthodontic training
identified that hierarchical sequencing
(HS) model may match the learning styles
of the majority of the dental students. The
HS model revealed significant learning
gains and an improved estimate of post-
test and gain scores in the test group when
using computer-assisted learning (CAL)
as a learning tool (8). The score of the
test group who studied the HS modules
improved by 1.75 (p = 0.05) compared with
the control group. The HS models did not
have any specific and significant effect on
the knowledge and understanding levels of
the subject matter. The outcomes of the HS
model can be considered for goal-orientated
sequencing in orthodontic training.

Interactive distance education 9)
highlighted that blended learning and
technology was found to be well accepted
by students and faculty with 84% of the
student respondents willing to wuse the
technology again. The study highlights the
inexpensive management of quality distance
learning which might be the next major
drift with more and more students studying
online.
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PBL was studied using qualitative methods
to identify issues of PBL (10). The
study has shown a mixed outcome with
students seeing PBL as a challenge and
accepting the learning cycles to be a non-
individual learning experience. The students
experienced conflicts within themselves and
between the group based on their positive
and negative experiences with PBL.

The study utilising Felder and Soloman’s
index was used to identify the learning style
amongst 261 survey respondents (11). The
study survey received a response of 26%
which might have come from individuals
who were interested in education and
learning styles which creates a bias in
responses. The study has highlighted a
very interesting aspect of learners amongst
orthodontic residents with the survey
revealing few global learners and more
sequential learners. This answers the overall
question of fewer researchers and declining
number of faculty in orthodontics as the
majority of sequential learners prefer to
remain clinicians owing to their innate
learning qualities.

Out of the eight studies reviewed, five
studies have involved postgraduate students
as their test subjects (1, 5, 7, 10, 11).
Postgraduate and undergraduate students
were utilised in one study to determine the
effects of hierarchical sequencing (8). A
study to understand the effectiveness of test-
enhanced learning utilised undergraduate
students entirely (6). However, the
limitations of these studies are seen in the
sample size employed. This limitation
may be a direct result of the small number
of postgraduate students enrolled in
orthodontic courses as reflected in these
studies (1, 5, 7, 10, 11). The outcomes of
these studies are difficult to generalise and
thereby become insignificant for a larger
application. Lack of randomisation with
the absence of control and test groups
was evident in one of the studies (6).
The distance learning (9) might have
implications for the technological limitations
of internet connectivity and video playback
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options which might affect students from a
resource-poor setting.

The limitations of sample size and
its shortcomings can be addressed by
collaborating with similarly sized cohorts
from other wuniversities nationally and
globally to have a strong statistical
significance. The limitations of internet
connectivity have been addressed
by improvements in technology and
inexpensive internet globally and
innovations in video playback software with
a multitude of playback options.

IMPLICATIONS

It is prudent to recognise the learning styles
of orthodontic students’ as their perception
of learning is a subject that has received
little attention from dental and orthodontic
educators (15). The review which reveals a
sound understanding of learning strategies
has many beneficial implications for both
students and mentors (16). A meta-analysis
(17) found a strong correlation between
tailored instruction and increased academic
achievement and improved attitudes to
students’ learning. The study highlights
the importance of involving students in
recognising the learning styles in an attempt
to understand the effects on curriculum
design matching the students unique
learning strategies. Understanding these
areas will not only enable the establishment
of a better communication and interaction
between students, faculty and the learning
content (16) but also have a direct influence
on the level of clinical experience (3). The
identification of learning styles helps channel
students with a range of learning abilities
to seek newer experiences and outcomes
effectively thereby improving the quality
of orthodontic training. The different
strategies  highlighting learning  styles
employed for and by orthodontic residents
were designed to meet a certain objective

of either knowledge gain or acceptance by
the students. Matching the teaching and
learning styles have shown to effectively
reduce the time requirements for learning a
new task (18). The results from this review
further contribute to the literature by
identifying the strategies adopted and their
influence on the outcomes of learning. The
strategies; big or small will necessitate an
inclusion of specific techniques supporting
students’ needs. Knowing these strategies
will enable improved impressions of dental
school experience and develop better
learning pathways.

CONCLUSION

This review utilised eight studies to gain a
wider understanding of the learning styles
of orthodontic residents. The learning styles
though are different not always contribute to
a better outcome or academic performance
(19). The number of studies reviewed is
small which highlights the need for further
exploration and studies. The learning
styles and preferences should be assessed
individually and collectively to seek a better
understanding of how the orthodontic
residents prefer the knowledge source to be
disseminated. A larger study collaborating
with larger cohorts from other universities
nationally and globally is required to gather
and establish a concrete understanding
of techniques used, styles delivered, and
ideas developed. This will enhance the
knowledge flow and delivery utilising the
right tools to integrate a particular type of
learning to a particular individual or group.
Developing an effective teaching method
that complements a wide range of learning
styles appears to be more conducive and
beneficial to the overall development of
orthodontic residents than attempting to
tailor the course content to the individual
student. This integration will further allow
students to follow their own learning styles
rather than follow one style employed on all.



REVIEW ARTICLE | Learning Styles in Orthodontic Education

(2b0d 3xau uo panuiuo)d)

‘Jes

SIWapede paywi|
yum Apenoiued swn
12BJUOD PadNpal

pue sa|npow ay3 ul
Pa12A0D S||1YS [B2IUID

‘sa|npow

*aJ1euuonsaNb papuad
uado yum uonen|end
17g9S-1s0d pue

‘uoIssnIsIp
199d pue ‘sweibeip

40 3sn ‘spadxa yum
UoISSNISIP ‘51X BIIXD
Jo Buipeas ‘bunsal-jos
‘sdew puiw ‘sydwoud
se siaded wexa 1sed
Buisn ‘sajou 2I1n1da|
BulIsIAaL ‘UOISIADI
YHM JUSWDDI0)UIDI

"J9}je pue 31043q
yjoq saieuuonsanb
Buisn 1oafoid ayy
a1en|ead AjpAnelenb
0] pue $J13UOPOY}I0

‘buibebua Jo uonedjdde ay3 ul ‘suonsabbns pue DAIDRIIUI 6 01 SSOIOB  dleUUONSIND papud ‘Buissnosip Jo Buiyoeay ay3 Joy (179S) @>ep1UI
PaJapIsu0d 1om 9OUdpYUOd JAJeAI6  ‘sassaudeam ‘syibualls 1795 Jo syluow g uado yum uolren|end ‘buisewwns (6 = u) syuapnis S9|NPOW 3AI}DRIDIUI Buiuies| paseq  (S107) uld
s9jnpow ay]  ‘ojesddueydadde ybiy 03 sasuodsal s)uspnis pey syuapnis ay | 9|npow-aid ‘umop BuII 9inpeibisod 6 dojanap o] OLeUdDS  -pn-JaseN
'SISIDIIXD
WI004SSeD pUR $2IN3d3|
buisiseydws yoeosdde
|euoi}ipes} 9Y3 PaAIadL "elI9}lId dwes
sdnoib z10z pue ay3 0} buipiodxde
110Z dYL ydeqpasy paJods ased yoea 1oy
‘sapelb Ayjenb-ybiy pakejap oibojelp  ue|d Jusawieasl e pue
pue -mo| bunedwod puUB USHUM YUUM  ‘SDAI}DS(C0 JuDWIIeaI}
uaym sdno.b SJUBISSISSE SAI}RWIO) s1| wajqoud e ‘swa|qo.d [e1a|s
Buisiseydwa poyaw  PIIdNIISUOD SIUIPNIS pue uoisnpdojeW
paJsedwod sjealaiul pasueyua-1s9} 3y} ‘paJSISIUIWIpPE SeM (§8=U) 10T 40 Juswabeuew
9DUIPYUOD %56 e paAIR31 sdnoib 107 S95BD JN0J dWes (16 =U) €102 pue sisoubelp ul
syyauaq uedyiubis 'S104J3 |ed13D pue €10z 3yl "Mede 2y} jo bunsisuod “joeqpasy (F£=U) T10T 2oud32dwod Jo
K|leonsneis INOYIM S35BD JO 399M duo padeds JUBWISSISSe J160jeIp pue ualIm (88 =) L 10T suoljel}suUOWAp Uo
pajelysuowsp Jaqwinu 3y} uo paseq ‘SUOISSIS INOY-Z XIS dAlEWIWINS B JO U}IM SJUSWISSISSE [SjUapNIS  sadUBRUXD padueyud Buluies| (9102)
‘passasse J0N  sdnoib paduyua-isa) sopelb 9DUBWIONDd  PIAAIDIAI SYUSPNIS Y| uoIssas |euy paseq-ased Jo saUas Yy |eauap Jeak-payl -}s9) d1eNn[eAd 0] pasueyua-}sa)  ddi ‘epaid
RUCTIBETIEY]
SIUSpNIS
Buinosdwi 1oy 'uoIssndsIp
|00} 9A13DYD *UOI}D3YY3J JO UolRINWIS *uoIssndsIp 193d pue “Jojusw Yy} uo13|Y3 Jo
ue ABajess *ssadoud pue ‘uoid3al Jo pue ‘diysioyusw yum bunesw ‘bunum (£ = u) s103udW juswdojarsp (9102)
3y} paJapisuod SAI3I3|J4 Y3 Ul S9WO0D3N0 ‘UoI3d3Y3l ‘o1j0j340d 3A1}3Y2) SAIJRI A|PWeRU ‘(6 = U) SJUIPNIS ‘Kbayens 104 5|00} S JANIO
slojusw pue syuapnis padjay 4O sonsuReIRYD B PIPNPUI YDIYM  "SMIIAIDIUL [BNPIAIPUL  SIUSUOdWOD € S} YIMm ajenpeibisod Bujuies| oljoyuod e jo uolssndsIp ‘eION
Sjuapnis  oljoju0d-2 dAIDRYSY ‘uonaydy  ‘awwelbouid Jeak-sauQ pue sdnoib sndo4 KB3yeays 9A1DIYRY Jeak-3sa14 s309)9 2y} askjeue o] pue soljoj1i0d ‘luuo]
sapmmy }nsay sinseat sonsidPeIeyd Apnls  juawssasse bujuaea] pasn CELE Apnis ay3 jo wiy s3]£)s Bujuieaq sioyny
* awodino Apnis S * A63jenys buluiea Jo 1aquinN : *

MIIAII Y] IO PIapN[OUl SAIpnis Jo uondLosap paie1dq

XIAN3ddY

N

www.eduimed.com



Education in Medicine Journal 2018; 10(3): 1-13

(2b0d 3xau uo panuiuod)

‘Buuiesy snuopoyuo

‘SY99M € 10}
sInoy gz wnuwixew Jo
suib0| G pamoj|e a1om
syuapnis 3y ‘(dnoib
159]) UOISIaA SIA 841
palpnis JaY10 ayy
9|iym (dnoub [o13u0d)
3|npow S7ay1 paipnis

‘lopow (SW)
Bupuanbas-oioew
9uo 03 buipiodde
pacuanbas asom
s21doy [edjuapl uo
s9|npow 9 Jayjoue

‘Buiuiesy spuopoyuo
91enpesbisod ul
sweiboid eipawninw
Jeuononusul buisn
uaym abpajmou
|ed1uld JO dW0dIN0
|euonesnpa

9jenpeibysod 1uapnis auo ‘lied yoes pue s31doy duopoyuo buinosdwi ur spppow
ul sswwelsboid u|“dnoub josiuod e 1ua1a1p 9 buissnosip (53) Bupuanbas
elpawin|nw *21d0) passndsip ay3 0} pue 131 e 01Ul PapIAIp sa|npow (S7) (¢ = u) syuspnis uoljeloqe|a sNsIaA (L1L02) us|3
jeuononusul buisn - paebas yum yuedpinied Alwopues a1am pue ‘syuedidijed pasuanbas A|jed160) 9jenpeibispun (SH) Bupuanbas ‘a1ebr00N
UsYM SWO0IN0 yoea jo uonedjjdde sjuapnjs Jo sijed Jo aied yoea jo 9 yum sawwesboud ‘z=u) |es1ydiealy Jo bupuanbas us uep
Jeuoiesnpa anoidwi pue Huipuejsidapun  1ud3sIsUod 0} paubisse S)s9) uonenjend elpawiynw syuapnys SSDUDAINYD uolewIoul ‘SWR(IM
‘passasse 10N Kew [9pow SH ay | ‘abpaimouy a1am syuedpiyed ||y -150d pue -a1d |euondnisul Z| ?1enpeibisod sy asedwod o] eipawnNy ‘A
‘9[eds julod
-x1s 9dA)-19y17 e UO
01]0340d-3 dA1}DY3I
ay3 buipiebai
) buisn SJUBWALL)S Y} Dkl 0}
ul PaAjOAUL payjse a1am siopudW
awi} Yy Inoge pue sjuUIpNIS M
SUI9DOUOD dWOS L UIYHM WdY) uInydi
Kjuo buissaidxa pue 939|dwod 01 payjse
‘oljojuod-a 8y} 219m syuedpdiyed ‘Buiuiesy
SpJemo} apnylie pue ‘pieogdpde|g  JO Jeak puodas J1dy} Jo
aAiIsod alow e ‘patjdas siopusw Buisn painquisip SYIUOW 7 154y dY3 1oy}
paMmoys SI0JUS\ 9140 (£/S) %' LL 2Jam salleuuonisanb  o1joj1i0d-a di3uopoyo
‘olj0j110d-3 3y} SeaIBYM ‘SsjuspnIs painpnis-lwds  ay3 pajidwod syuapnis
J0 1adse yoea 40 (9/9) %001 WOy 9y] 'siojusw Joj | dy] ‘pleogAsy a|qep|o} '0110j340d-2 9A1}D3I
0} paje|al sanss| SEINEREYIEYEN pue sjuspn3s 10y | e pue sjuaW|d e JO uolesyipow
Ajpgeidadde  sasuodsay ‘pauinial ‘sasreuuonsanb g 0110j140d-3 3y} yum pue uonenjeAd
pa1ybIYybIYy 2J9M salleuuonsanb  ybnoiyy pardajjod sem  painbyuod pue papeo| ‘uonejuswajdwi ayy (£ = u) s103udW *0110J140d-3 3A11DY3I (€£102)
asuodsal €1 941 JO (%9'18) oljoj10d-3 dA1dYI -a1d yQd e uanlb buinjoaur yoeosdde ‘(9 = u) syuapnis e Jo Ayjiqeydande oljojyiod-2 JANIO
,S1USpNIS LLjojeloly ay3 Jo ANjiqerdasoy SeM Juapnis yoeg saJleuuonsanp ydJeasal uoljenjeny 9jenpeibisod  ,SIojusW pue SyUSPNIS EYGRETTEN] ‘luuo]
sapmmy ) nsay s9insestu sonsuveIeyYd ApN)s  judwissasse Huiuiea] pasn spalqns Apms ay3 jo wiy s9]£1s Buiuieaq sioyny
: awodno Apms S : A63jenys buluies Jo1aquinN : :

(panunuo)) xipuaddy

www.eduimed.com



REVIEW ARTICLE | Learning Styles in Orthodontic Education

(2b0d 3xau uo panuiuod)

'SJUDAD bujules|
[enplAlpul
9jeJedas jo
2ouanbas e
Bupjeapun
uey Jayjel
‘Asuinof e uo
21am Aay) 1eyy
9s||eaJ 0} dwed
Ady] "dwodI9A0
0} sabud|jeyd
pey Aay) punoy
uoos nq
‘suolye}dadxa
yb1y yum
swweiboid

9y} pasajud
sjuapnIs ay |

21NNy Yy} Ul
ulebe sjeualew

*iom

0] Waas 3,usaop isnf
¥, 38y Buipuy 3oK
pue ,6uiyy poob, e
se 794 buneraidde
U29M13( 1IJU0d By}
Aq pasned ‘dnoib sy
pue sjenplAipul ay)
UIYIM 41O SUOISua)
juedyiubis 0y pa| 194

'SUOISS3S INOY

L pa|npayds g pue
‘syuapnys 9 Jo sdnoub
OM} 10} SUOISSDS Tdd

'sjuapnls
J0 suoneadxs
pue suonesdsy

‘s9dudRdXD
,Sjuapnis
91eb13sanul 0} pasn
219M SMIIAIDIUI
painidnIIs-1wds
pue sdnoib sndo4

(z1 = u) syuspnis
J13UOPOYHO
91enpeibisod jo
uoyod a1buls v

'sdnoub ayy Aq paipnis
219M 59582 79d S

‘swwesboid
91enpeibysod paseq
79d e bupjenspun
sjuapnys ayenpesbisod
J0 sadudLRdXD

ay) 91enjeAs o

(19d) Buiuies)
paseq-wa|qoid

(0L02)
JdPIMpeyd
‘uleag

bujuies|
2dUB)SIp 3sh 0]
pajuem Aay3
ples sjuapisal
buipuodsas ‘Kbojouyday
JO %18 pue 9y} Jo asnedaq
s1aqwiaw A} ndey Buluies| wouy
buipuodsai Pa1oeAISIp 10U 21aM
4O %9/ pue Koy paaibe (%z/)
DIymyuom  syuspisal buipuodsal ‘)N ym uoissnsip
sem juads awi 150\ |00) Buiydeay dn-moj|oy 93nujw-0g
ay1ybnoyy © SB DAI}DIYD Sem e ul bunedidiyied
sjuapIsal Bujuies| duesIp Jo *9)ISqaM 9y} Uo
buipuodsas wuoj siyy ybnoyy ‘Kbojouyday JeUIWS WOO0ISSe|D
JO %L/ pue (%) s3uapIsal pue ay) Jo suondadiad |enoe ue Jo Huipiodal 'SUOISSNISIP
siaquiaw Aynoey (%6£) s1oqwaW ‘9duauadxa 9)NUIW-06 0} §€ *faAINns uonuaAIRul Jeujwas-3sod aj| (E€=U)  ‘SyudpISaI DIUOPOYLO
buipuodsas Kynoey buipuodsas buuies| papus|q e buimalp sjeusnof -3sod Aq painseaw UM SIRUlWS paseq sowuweisboid 1oy uoneonpa dueisip  bBujuies| aduelsIp
4O %9/ Jo Ayuofew ay | ay) Jo suondadiad paubisse buipeay uleb abpajmouy| -9M JO UOIIRAIDSAQ DIJUOPOYUQ  DAIIDRIDIUI 91BN[RAD O EINBLIEMT]]
sapmunmy }nsay seinsesw sonpsuaeIRyd APN)S  JuswWISsasse bululea pssn swelqns Apms ay3 jJo wny s9f3s buluiea sioyiny
: awodno Apms S : A63jenys buluies Jo1aquinN : :

(panunuo)) xipuaddy

g
S
Q
ie]
o}
£
S
iS)
D
3
2
2



Education in Medicine Journal 2018; 10(3): 1-13

‘wnnouInd
Aouapisal Jpyy
UIETRINETe)
elpawinnw
Jayjo pue
sa|npow
Buiyoeay paseq
-193ndwod jo
uolsnpaul ay}

10J PayINSs ||oMm
9q Aew Aayy
CIEIEINES ENY
|ea160jouyda}
JUa4INd 0}

“(%t'8)

JauJea| SAIMNUL
(%1°6€) padoueeq
"(%5°2S)

Jaules| buisuas
"(%8'81)

1auJe3| AR
"(%¥'65) padueleq
(%8°L7) Jaued| dAlde
"(9%°£) 13u.e3] |eqo|b
"(%9°SS) padueleq
"(%8'9€)

Jaules| ennuanbas

‘s1aquiaw A}noey
awi-||ny jo abenoys
9y} 03 asuodsai ul
$95IN0D Paseq-gam Jo
9oueydadde ssaippe 0}
se 0s bujuiea| auljuo
Y1IM [9A3] 1JOJW0D
pue 19uI9ju| 3Y3 0}
FEERRIRSVETJES)]
noge suonsanp

RERIVEIETEN]

bujuies| s,yuapisas
>lJuopoyuo ayenpelb
ay1 woddns 3539 1eY)
subIsap 951N0D 10}
2>uepinb pue 1ybisul
apinoid 01 ‘puodas
pue 's9|A1s bujuies)
JO X9pul 5,ueWO|0S
pue sap|a4 Aq
paulwIR)ap se epeued)
pue sa1e)S pajun
9y ul sswwesboud

ssadde 9jenbape  ‘(9p°€) Jouled| [egUIA 's9|eJS SnowojoYydIp ‘sad10Yd K>uaplisal d13uopoyIo (6007)
9ARY pue YlIM (9%1°%7) padueleq buisn suoisuswip JIMSUR OM] YUM (19z =u) ojenpesb ursadAy  s3jA)s Buluiesjo  uosiydInpy
3|qeuojwod "(%t'TL) U1 saduasyaud yoea ‘suonsanb 7 Jo sasuodsal JauJes| Jo uonNQUISIp  X3pul s,uewolos  ‘|93d ‘sij|e4
2Je SjudpIsaYy Jauiea| [ensip buluies| yuspnis pa3sisuod Aanins ay | Kanuns auljuo Apnis £anIng Aaning 9} SUIWIAIBP O pue Jap|e4 ‘saybnH
sapmmy }nsay s9insest sonsiveIRYd APN)S  JudWIssasse Bujuiea] pasn spalqns Apms ay3 jo wiy s9]£1s Bujuieaq sioyiny
: awodno Apms S : A63jenys buluies Jo JaquinN : :

(panunuo)) xipuaddy

www.eduimed.com



REFERENCES

Tonni I, Mora L, Oliver RG. Postgraduate
orthodontics
perceptions of portfolios and discussion as
tools for development of reflection. J Dent
Educ. 2016;80(9):1098-108.

students' and mentors'

Chadwick SM, Bearn DR, Jack
AC, O’Brien KD. Orthodontic
undergraduate  education: developments

in a modern curriculum. Eur J Dent
Educ. 2002;6(2):57-63. https://doi.org/
10.1034/5.1600-0579.2002.60203.x

AL-Qahtani DA, Al-Gahtani SM. Assessing
learning styles of Saudi dental students using
Kolb’s learning style inventory. ] Dent Educ.
2014;78(6):927-33.

Moher D, Liberati A, Tetzlaff J, Altman

DG. The PRISMA Group. Preferred
reporting items for systematic reviews and
meta-analyses: the PRISMA statement.
PLoS Med. 2009;6(7): e1000097.

doi:10.1371/journal.pmed1000097

Tonni I, Oliver RG. Acceptability of
a reflective e-portfolio instituted in an
orthodontic specialist programme: a pilot
study. Eur J Dent Educ. 2013;17(3):177—
184. https://doi.org/10.1111/eje.12038

Freda NM, Lipp M]. Test-enhanced
learning in competence-based predoctoral
orthodontics: a four-year study. ] Dent
Educ. 2016;80(3):348-54.

Naser-ud-Din S. Introducing scenario based
learning interactive to postgraduates in UQ
Orthodontic Program. Eur ] Dent Educ.
2015;19(3):169-76. https://doi.org/10.1111/
eje.12118

Aly M, Willems G, Van Den Noortgate W,
Elen ]J. Effect of multimedia information
sequencing  on
in orthodontic training. Eur ] Orthod.
2011;34(4):458-65. https://doi.org/10.1093/
ejo/cjr036

educational outcome

10.

11.

12.

13.

14.

15.

16.

REVIEW ARTICLE | Learning Styles in Orthodontic Education

Klein KP, Hannum WH, Fields HW,
Proffit WR. Interactive distance learning in
orthodontic residency programs: problems
and potential solutions. J Dent Educ.
2012;76(3):322-9.

Bearn DR, Chadwick SM. Problem-based
learning in postgraduate dental education:
a qualitative
experience of an orthodontic problem-based
postgraduate programme. Eur ] Dent Educ.
2010;14(1):26-34. https://doi.org/10.1111/
j.1600-0579.2009.00588.x

evaluation of students’

Hughes JM, Fallis DW, Peel JL., Murchison
DF. Learning styles of orthodontic residents.
J Dent Educ. 2009;73(3):319-27.

Bitran M, Zufiga D, Pedrals N, Padilla O,
Mena B. Learning styles of medical students
change along the study program: from
“thinking and watching” to “thinking and
doing.” Can Med Educ ]J. 2012;3(2):e86—
e97.

Sternberg R]J, Zhang LF, Kolb DA,
Boyatzis RE, Mainemelis C. Experiential
learning theory: previous research and new
directions. In: Sternberg RJ, Zhang LF.
Perspectives on thinking, learning, and
cognitive styles. Mahwah, NJ: Lawrence
Erlbaum; 2001. p. 227-47.

Engels PT, de Gara C. Learning styles of
medical students, general surgery residents,
and general surgeons: implications for
surgical education. BMC Med Educ.
2010;10(1):51. https://doi.org/10.1186/1472-
6920-10-51

Henzi D, Davis E, Jasinevicius R,
Hendricson W, Cintron L, Isaacs M.
Appraisal of the dental school learning
environment: the students’ view. ] Dent
Educ. 2005;69(10):1137-47.

Jessee SA, O’Neill PN, Dosch RO.
Matching  student  personality  types
and learning preferences to teaching
methodologies. 1) Dent Educ.

2006;70(6):644-51.



Education in Medicine Journal 2018; 10(3): 1-13

17. Lovelace MK. Meta-analysis of experimental 19. Wilkinson T, Boohan M, Stevenson M.

research based on the Dunn and Dunn Does learning style influence academic
model. ] Educ Res. 2005;98(3):176-83. performance in  different forms  of
https://doi.org/10.3200/JOER.98.3.176-183 assessment? ] Anat. 2014;224(3):304-8.

https://doi.org/10.1111/joa.12126
18. Stevenson ], Dunn R. Knowledge

management and learning styles:

prescriptions for future teachers. Coll Stud J.
2001;35(4):483-90.



REVIEW ARTICLE | Learning Styles in Orthodontic Education



