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Effectiveness of Technology-Enhanced Learning to Improve Periodontics 

Educational Outcomes: A Systematic Review  

Abstract:  

Purpose/Objectives: Technology-enhanced learning (TEL) has been suggested as a suitable 
learner-centred pedagogical approach in dental education. However, the results of TEL 
effectiveness in periodontics education are controversial. Therefore, this systematic review 
aimed to evaluate the effectiveness of TEL to improve educational outcomes in the periodontics 
field compared to traditional learning methods. Methods: The search, comprised randomised 
controlled trials (RCTs) and crossover studies that were related to periodontics education from 
the following databases: MedLine, PsycINFO, Eric, Scopus, EMBASE, and Web of Science. 
Two authors independently performed study selection, data extraction, and assessed risk of 
bias. Kirkpatrick’s four-level evaluation model was used to evaluate educational outcomes. 
Results: From 1642 studies, after applying inclusion criteria, seven studies remained for 
analysis. On level 1 (Reaction), undergraduate dental students reported positive attitudes 
related to TEL. On level 2 (Learning), three studies found that TEL improved knowledge gain 
compared to traditional learning methods. Three other studies did not show any difference 
between TEL and conventional learning methods, and one found that traditional learning 
methods presented superior results. On level 3 (Behaviour), one study found that TEL 
application improved students’ performance. On level 4 (Results), five studies suggested that 
the implementation of TEL would improve educational outcomes in periodontics education if 
combined with traditional learning methods. Conclusion: The findings showed that the 
exclusive use of TEL does not significantly improve periodontics educational outcomes when 
compared to traditional learning methods. However, the combination of TEL and traditional 
learning methods can be the key to enhancing periodontics education.  
Keywords: dental education; educational technology; periodontics; systematic review; 

technology-enhanced learning (TEL) 

 

INTRODUCTION 

New technologies have led to the implementation of innovative learning and teaching 

methods in dental education away from traditional educational pedagogies.1-3 Among different 

types of technologies, technology-enhanced learning (TEL) is the application of information 

and communication technologies in the delivery of education.4, 5 In this systematic review, the 

concept of TEL was adopted to describe any learning methods that implement computers, 

mobile devices, software, virtual reality, virtual learning environment and videos as 

educational tools. In dental education, Park-Howell6 suggested the use of TEL as a learner-
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centred pedagogical instrument and, Cooper’s7 highlighted that the adoption of TEL in the 

dental curriculum has the potential to enhance students competences.  

Although TEL has been applied in dental education, there are variations in the result of 

its effectiveness among dental disciplines. Clunie et al. concluded in their systematic review 

that there was not enough methodological power to measure TEL effectiveness in anatomy 

education.8 Whereas, in endodontic education, Negendrababu et al. found in their systematic 

review that TEL had the same effect as traditional learning methods in educational outcomes.9 

Contrary, Wong et al. reported that the application of video in anesthesiology was effective in 

teaching psychomotor skills in the administration of local anesthetics for undergraduate dental 

students.10 Besides, in a randomised control trial in Prosthetics by Liu and colleagues, they 

found that the use of video improved the performance of undergraduate dental students in 

ceramic crown preparation.11 Equally, videos have been suggested as a TEL potentially 

educational tool in periodontics education.12-14 

Among the variety of TEL available, videos, computer-assisted learning and virtual 

learning environments are more frequently used in periodontics education. However, 

differences between the effectiveness of each application are not apparent. Levine et al. 

published the first study comparing TEL and traditional learning methods in periodontics 

education in 1987. 15 In their study, the authors compared computer-assisted learning with 

traditional learning methods and concluded that there was no difference in undergraduate 

dental students’ learning outcomes when comparing TEL to traditional learning methods.15  

However, other studies questioned the capability of conventional learning methods in offering 

a more in-depth learning experience for students and suggest that more simulation and 

innovative learning methods would improve educational outcomes in periodontics.16-20 

Nonetheless, despite reports about the positive effects of TEL in improving educational 

outcomes in periodontics education13, 21-23, Ramlogan et al. highlighted that the exclusive use 

of video as a TEL had some limitations.12 



 4 

Furthermore, corroborating with Levine et al., some authors did not find a difference in 

TEL application to traditional learning methods in improving educational outcomes of 

undergraduate dental students’ in periodontics.24, 25 Thus, results in TEL effectiveness in 

periodontics educational outcomes remain divergent. Therefore, this systematic review aimed 

to evaluate the current effectiveness of TEL compared to traditional learning methods in the 

field of periodontics. 

 

METHODS  

This study was a systematic review based on the Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis (PRISMA)26 and followed the Guideline for Systematic Reviews 

in Dental Research26. Papers in which the objective was to determine the effectiveness of TEL 

in educational outcomes compared to traditional learning in periodontics were considered. 

The inclusion criteria were based on the PICO criteria27. They comprised, 

undergraduate dental students (undergraduate dental students), residents (postgraduate 

students), general dentists, specialists in periodontics and/or university staff (P = Population) 

in which TEL methods or techniques (I = Intervention) were compared to traditional learning 

methods (C = Comparator) in educational outcomes (O = outcome). In this study, traditional 

learning methods are defined as any type of methodology that did not apply technology to teach 

or deliver periodontics educational contents, a synonymous for conventional lecture.28-30There 

were no restrictions on language or year of publication. Inclusion criteria contained randomised 

controlled trials (RCTs) and crossover studies that were related to periodontics education. 

Reviews, letters to editors, conference readings, editorials, and personal opinions were 

excluded.  

Six databases in the Health and Education field were searched: MedLine and PsycINFO 

via OVID, Eric via ProQUEST, Scopus, EMBASE, and Web of Science. All searches were 
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done on September 05, 2019, using keywords (Table 1). The construction of the search 

strategy, as well as the selection of databases, was performed with a librarian aiming to find 

the best search strategy and guarantee that all data extraction was efficient and adequate to our 

search. References were managed, and duplicates were excluded from the EndNote (Clarivate 

Analytics, PA, USA). Additional manual searches were performed in journals covering the 

fields of “dental education” and “periodontics” as a single and combined search.  

Two of the authors (MB, JM) independently screened the titles and abstracts followed 

by full-text evaluation of all selected references and crosschecked the information.  

Disagreements in selection were resolved by a third reviewer (CMF). When necessary, authors 

of selected studies were contacted by email for missing data.  

The same two authors performed data extraction independently, resulting in the 

following characteristics of the selected papers: first author, year of publication, country of the 

study, sample size, participants, TEL intervention, and educational outcomes (reaction, 

learning, behaviour, and results).  

The same two authors (MB, JM) independently assessed the Risk of Bias of the 

included studies, with the resolution of disagreement by a third author (CMF). Cochrane Risk 

of bias tool was applied for randomised trials and crossover studies (RoB 2.0).31  

The included studies were classified as “low risk”, “some concern”, or “high risk” based 

on the risk of bias due to the randomised process, deviations from intended intervention, 

missing outcome data, measurement of the outcome, selection of the reported result and overall 

quality. “Low risk” of bias was considered when all the key domains were scored as low risk. 

A scoring of “some concern” was considered when at least one essential domain had been 

classified as “some concern”, and if at least one key domain were defined as “high risk” or 

three or more domains as “some concern”, studies were classified as “high risk”.  

Kirkpatrick’s evaluation model was used to evaluate the effectiveness of learning 

activities in periodontics. The model consists of four levels: reaction, learning, behaviour, and 

http://www.jdentaled.org/content/83/8/935#T1
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results, and has been used to evaluate learning and teaching strategies.32 In dentistry, studies 

have applied this model to evaluate educational outcomes.9, 33 In this systematic review the four 

levels of educational outcome are Level 1 (Reaction): measurement based on attitude or 

students or educators; Level 2 (Learning): measurement based on knowledge attained and/or 

retained by students; Level 3 (Behavior): measurement based on any change in behaviour 

assessed by performance in clinical and/or laboratory procedures or diagnostic ability; and 

Level 4 (Results): measurement based on the return of expectations of a previous intervention. 

34  

 

RESULTS 

The search strategy identified 2,088 records from the six databases, which was reduced 

to 1,642 after removing duplicates. In addition to this, three other studies were found by manual 

search. Although, all the keywords in the search strategy were needed in order to identify as 

many relevant records as possible, after reading titles and abstracts, most of the studies were 

not related to our research question.  

We found papers related to only technology, periodontics and education for patients, 

studies without control groups and comparing types of different techniques without educational 

outcomes. As a result of Consequently, a large number of articles were excluded. Finally, seven 

articles were selected for the systematic review based on the inclusion criteria (Figure 1), and 

their characteristics are summarised in Table 2. It was expected that the final number of articles 

included in the study would be limited due to the research question been specific to the 

periodontics area, and the inclusion of only RCTs and crossover studies. The reasons for 

exclusions after full-text evaluation are listed in Table 3. 

Between the selected articles, five studies were classified as a moderate risk of bias due 

to inadequacies or absence of information in the randomisation process.12,14,15,24,32 Regarding 
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the measurement of the outcome, one study presented deficiencies. It was classified as a high 

risk of bias,23 and only one study, 13 was classified as a low risk of bias (Figure 2). Most of the 

studies included in this systematic review were RCTs (71.4%) published in the English peer-

reviewed literature in dental or medical journals. The studies were conducted in United 

Kingdom15, 24, the United States 13, 14, Sweden 23, 35, and the Bahamas12 and were published 

between 1987 and 2019. Sample sizes ranged from twenty-two to 132 participants, all 

undergraduate dental students, primarily during the first three years of their dentistry program 

of study.  

Different types of TEL were applied in the studies included in this systematic review. 

Authors utilised video demonstration as a TEL intervention to evaluate improvement in the 

educational outcome of undergraduate dental students12 -14. Other types of TEL applied in the 

remaining studies were: computer-assisted methods15,24, internet-based videoconferencing32, 

and virtual patient23. Additionally, three studies investigated TEL effectiveness in the learning 

and teaching process of periodontal diagnoses, and treatment plan14, 15, 23 and four studies 

investigated TEL effectiveness in the learning and teaching of periodontal screening and 

examination.12, 13, 24, 35 Regarding of the group selection, all seven studies compared the 

effectiveness of exclusive use of TEL and traditional learning methods, and one study did an 

extra group using TEL in combination with traditional learning.1  

The four domains of Kirkpatrick’s evaluation model were utilised in all seven studies 

to assess educational outcomes and are described in Table 2. At level 1, six studies measured, 

via questionnaires, students’ reactions to the use of TEL in education. Students’ reactions (level 

1) consisted of students’ perception, attitudes, satisfaction, and acceptability of the 

intervention. All six studies reported that students had a positive reaction regarding TEL 

application in their learning. 12-15, 24, 35 Within this group, two studies found that students 

favoured a combination of TEL with the traditional learning methods12-14. However, two other 
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studies concluded that, although students had a positive reaction to TEL, they still preferred 

the traditional learning methodology. 15-32  

All seven studies assessed knowledge gain at level 2 (learning); however, educational 

tools differed among the studies. Two studies applied practical exams 13, 23; two applied 

multiple-choice questions (MCQ)14, 15, one applied writing test, 12 and two applied educational 

tools combinations. 24, 35 As a result of knowledge gain in periodontics education, four studies 

did not find improvements when TEL was compared to traditional learning methods.15, 24, 32, 12 

Contrary, two studies concluded that the application of TEL improved students’ knowledge 

gain13,23, and one found that the combination of the methods improved the knowledge gain of 

undergraduate dental students.14 A narrative summary of the findings at level 2 is described in 

Table 4.  

Three studies assessed the level 3 (behaviour) applying different educational tools, such 

as confidence log with pre and post practical test24, 6-point performance scale23, and 

checklist.12 Two studies concluded that there was no significant difference in students’ 

behaviour when Computer-assisted methods or Video demonstration was applied.124,12 

However, one study showed a significant difference in students’ behaviour (p<0.01) when 

Virtual patient was applied.23 

The expectations of TEL interventions were evaluated at level 4 (results). Five studies 

suggested that TEL should be integrated into the periodontics curriculum instead of replacing 

traditional methods.12, 13, 15, 23, 24 Additionally, one study concluded that combining both 

methods was effective in improving educational outcomes for periodontal diagnosis and 

treatment planning.14 Moreover, three studies emphasised that students still value face-to-face 

interactions.15, 24, 32 

A meta-analysis was not performed at any domain due to the high heterogeneity among 

the studies and differences in evaluation methods.  

DISCUSSION 
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Even though technology-enhanced learning (TEL) has been used to overcome 

limitations of traditional learning methods,36-39 our systematic review found that the 

effectiveness of TEL, when compared to traditional learning methods, may not necessarily lead 

to improving educational outcomes in periodontics education. This result corroborates other 

systematic reviews of TEL effectiveness in improving educational outcomes when compared 

to traditional learning methods in the oral radiology,40 orthodontics, 41 and endodontic fields.9 

In this systematic review, to minimise confounding factors between studies, the 

measures of educational outcomes were based on Kirkpatrick’s 4-levels evaluation model 

(reaction, learning, behaviour, results) and each level was analysed separately. Level 1 

(reaction) was assessed thought questionnaires by six of the seven included studies. Our results 

show a positive attitude related to TEL application in periodontics education, which was also 

emphasised by other studies in dental education.2, 42-44 This finding might suggest that TEL 

implementation in undergraduate dental courses motivate students through their learning 

process. The application of a questionnaire to assess students’ attitudes was highlight by Shoiab 

et al. as an essential tool in evaluating impacts on educational outcomes, especially in a leaner-

center approach.45 

All seven studies included in this systematic review evaluated level 2 (learning). 

However, each one used a different evaluation tool to analyse the knowledge gain of TEL when 

compared to traditional learning methods. In this context, it was not possible to compare the 

results. Nevertheless, parameters of the p-value (p), sample size (N) and risk of bias, suggest 

that TEL had the same effect that traditional learning methods in knowledge gain on the 

delivery of periodontics education, consequently, not leading to improvements.  

Regarding level 3 (behaviour), only three of the included studies evaluated participants’ 

ability to transfer skills into the workplace. Due to the heterogeneity between evaluation tools, 

the results of TEL in improving students’ performance, when compared to traditional learning 

methods, were unclear. Recently, Evans et al. published a valid and reliable instrument to test 
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students’ perception of transferable skill requirements43, which might be an optional tool to 

evaluate TEL effectiveness in transferable skills in periodontics education. 

At level 4 (results), which summarised the expectations of TEL application in 

periodontics educational outcomes when compared to traditional learning methods. This data 

was identified by five authors 12, 13, 15, 23, 24, who suggested that the implementation of TEL, in 

combination with traditional learning methods, would improve educational outcomes in 

periodontics education. Furthermore, a study from Lee & Kim concluded that the combination 

between TEL and traditional learning methods was successful in improving educational 

outcomes in periodontology when compared to traditional learning method by itself.14 This 

combined learning method, as known as blended learning, was also described in a systematic 

review by Gianoni-Capenakas et al. as an effective and engaging learning method in dental 

education.33  

“The results in the present study should be carefully interpreted in a decision to 

implement TEL into dental curriculum due to the small sample size among the included studies, 

variability across the studies and few numbers of included papers. Despite this, some factors 

corroborate the strength of our study, such as (1) inclusion of a high methodological study, 

since only randomised controlled studies (RCTs) and crossover were selected; (2) use of a 

learning assessment model widely used in the scientific dental literature to measure the 

effectiveness of educational intervention; (3) evaluation of the quality of the studies included 

through an instrument certified by Cochrane. We encourage more study about benefits and 

effectiveness between the associations of TEL in traditional learning methods as well as the 

determination of how and which TEL could be used to improve periodontics education 

outcome.”  

 

CONCLUSION  
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Evidence from this review showed that the exclusive use of technology-enhanced 

learning (TEL) when compared with traditional learning methods, might not lead to educational 

improvement in periodontics education. However, the addition of TEL can be useful in the 

delivery of periodontics education for improving students’ educational outcomes to 

complement traditional learning methods. 
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Table 1. Keywords utilised in searching each database (September /2019) 
Database Keywords and Search Truncation 
MedLine (n= 314) 
ovidsp.tx.ovid.com  
PsycINFO (n = 78)  
ovidsp.tx.ovid.com  

 

(periodo* OR gingiv*) AND (learn* OR education OR teach* OR train* OR 
instruct* OR student* OR skill* OR performance OR perception) AND (“social 
network*” OR software OR computer* OR web* OR e-learning OR computer-
aided OR “computational intelligence” OR program* OR blended OR machine 
OR online OR technology OR simulation OR “artificial intelligence” OR 
“virtual reality” OR “mobile phone” OR “cell phone” OR “social media” OR 
email OR Facebook OR Twitter OR “learning management system” OR blog*)  

 
ERIC (n= 14) 
proquest.com 

 

(periodo* OR gingiv*) AND (learn* OR education OR teach* OR train* OR 
instruct* OR student* OR skill* OR performance OR perception) AND (“social 
network*” OR software OR computer* OR web* OR e-learning OR computer-
aided OR “computational intelligence” OR program* OR blended OR machine 
OR online OR technology OR simulation OR “artificial intelligence” OR 
“virtual reality” OR “mobile phone” OR “cell phone” OR “social media” OR 
email OR Facebook OR Twitter OR “learning management system” OR blog*) 

 
Scopus (n= 978) 
scopus.com 

 

( TITLE-ABS-KEY ( periodo*  OR  gingiv* ) )  AND  ( TITLE-ABS-
KEY ( learn*  OR  education  OR  teach*  OR  train*  OR  instruct*  OR  stude
nt*  OR  skill*  OR  performance  OR  perception ) )  AND  ( ( TITLE-ABS-
KEY (“social network*” OR software OR computer* OR web* OR e-
learning  OR  computer-aided  OR “computational intelligence” 
OR program* OR blended OR machine OR online ) )  OR  ( TITLE-ABS-
KEY ( technology  OR  simulation  OR “artificial intelligence” OR “virtual 
reality” OR “mobile phone” OR “cell phone” OR “social media” 
OR  email  OR  Facebook  OR  Twitter  OR “learning management system” 
OR  blog* ) ) )   

 
EMBASE (n= 169) 
embase.com 

 

(periodo* OR gingiv*) AND (learn* OR education OR teach* OR train* OR 
instruct* OR student* OR skill* OR performance OR perception) AND (‘social 
network*’ OR software OR computer* OR web* OR ‘e learning’ OR ‘computer 
aided’ OR ‘computational intelligence’ OR program* OR blended OR machine 
OR online OR technology OR simulation OR ‘artificial intelligence’ OR ‘virtual 
reality’ OR ‘mobile phone’ OR ‘cell phone’ OR ‘social media’ OR email OR 
Facebook OR Twitter OR ‘learning management system’ OR blog*) 

 
Web of Science 
(n=535) 
webofknowledge.com 

 

TOPIC: (periodo* OR gingiv*) AND TOPIC: (learn* OR education OR teach* 
OR train* OR instruct* OR student* OR skill* OR performance OR perception) 
AND TOPIC: (“social network*” OR software OR computer* OR web* OR e-
learning OR computer-aided OR “computational intelligence” OR program* OR 
blended OR machine OR online OR technology OR simulation OR “artificial 
intelligence” OR “virtual reality” OR “mobile phone” OR “cell phone” OR 
“social media” OR email OR Facebook OR Twitter OR “learning management 
system” OR blog*)  

http://www.webofknowledge.com/
http://www.webofknowledge.com/


 16 

Table 2. Characteristics of included studies 
First 
author, 
Year, 
Country 

Sampl
e Size 
(N) 

Participants TEL 
Intervention 

Educational Outcomes 
Reaction Learning Behavior Results 

Levine 
1987 
UK 

 

60 1st year 
undergraduate 
student 

CA Attitudes 
evaluated by 
questionnair
e 

Knowledge 
gain evaluated 
by MCQ post 
intervention 

   NM CAL may be 
import in 
supplying 
some aspects 
of teaching, 
leaving the 
teacher to 
teach students 
individually  

Bissell 
2003 
UK 
 
 
 

61 3rd year 
undergraduate 
students 

CA  Attitudes 
evaluated by 
questionnair
e 

Knowledge 
gain evaluated 
by practical test 
and writing test 

Confidence 
evaluated 
by 
confidence 
log pre and 
post 
practical 
test 

CAL may be 
ideal for 
purpose of 
revision of 
concepts and 
should be 
applied 
together with 
practice or use 
of the skill 

Mattheos 
2003 
Sweden 

39 2nd year 
undergraduate 
students 

VC  Attitudes 
evaluated by 
questionnair
e 

Knowledge 
gain evaluated 
by self-
assessments, 
essay writing, 
discussion and 
feedback 

NM IVC can 
facilitate a 
complex and 
highly 
interactive 
examination. 
However, 
student 
preferred the 
classroom 
assessment 

 
Schittek 
2004 
Sweden  

 

 
39 

 
2nd year 
undergraduate 
students 

 
VP 

 
NM 

 
Knowledge 
gain evaluated 
by video-
recording, 
which analyzed: 
use of time and 
questions asked 
by students 
during the 
medical-dental 
history session 

 
6-point 
performanc
e scale 

 
VP may be 
used as a 
supplement to 
standard 
instruction in 
the diagnosis 
and treatment 
planning of 
periodontal 
disease. 
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Ramloga
n 
2013 
Bahamas 

35 3rd year 
undergraduate 
students 

Vi Attitudes 
evaluated by 
questionnair
e 

Knowledge 
gain evaluated 
by pre and post-
writing test and 
compared the 
difference 
between well- 
answered 
questions. 

Clinical 
exercise 
evaluated 
by clinical 
competenc
y checklist 

Vi may not act 
as a substitute 
for the 
traditional 
method, but 
show be 
viewed as a 
complement 
or a vehicle 
for achieve the 
goals of 
learning and 
teaching 

 
 

Lee 
2018 
US 

132 3rd year 
undergraduate 
students 

Vi and PPP 
 

Attitudes 
evaluated by 
questionnair
e 

Knowledge 
gain evaluated 
by MCQ pre 
and post 

NM Providing a 
short Vi and 
PPP 48h 
before in-class 
session was 
effectively  

 
Prabhu 
2019 
US 

 
22 

 
3rd year 
undergraduate 
students 

 
Vi 

 
Attitudes 
evaluated by 
questionnair
e  

 
Knowledge 
gain evaluated 
by practical 
test, which 
analyzed: 
probing depth 
accuracy 
comparing it 
with faculty 
examiner  

 
NM 

 
Video may 
serve as an 
effective 
adjunct to 
current 
teaching 
methods  

 
Note: CA, computer assisted methods; MCQ, multiple choice question; NM, not mention; IVC, internet-based video 
conferencing; VP, virtual patient; Vi, video; PPP, power point presentation 
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Table 3.  Studies excluded after full-text evaluation, with reasons 
 
Papers 

Reasons for 
Exclusion 

Botticelli AT, Janda MS, Botticelli D, Mattheos N. The Effectiveness of Video Support in the 
Teaching of Manual Skills Related to Initial Periodontal Therapy Tested on 
Phantoms. International journal of computerized dentistry 2005:8:117-127. 

 

 
4 

Brown LF, KA, Spencer AJ. Evaluation of a continuing education intervention Periodontics in 
General Practice. Community dentistry and oral epidemiology 1994:22(6): 441-447. 

1 

 
Inquimbert C, Tramini P, Romieu O, Giraudeau N. Pedagogical Evaluation of Digital 
Technology to Enhance Dental Student Learning. European journal of dentistry 2019:13(1):53-7. 
 

 
3 

Koole S, De Wever B, Aper L, et al. Using online periodontal case‐based discussions to 
synchronize theoretical and clinical undergraduate dental education. European journal of dental 
education: official journal of the Association for Dental Education in Europe 2012:16(1): 52-58. 

 
2 

Koole S, Vervaeke S, Cosyn J, De Bruyn H. Exploring the relation between online case-based 
discussions and learning outcomes in dental education. European journal of dental education: 
official journal of the Association for Dental Education in Europe 2014:78(11): 1552-1557. 

2 

Mattheos N, Nattestad A, Schittek M, Attström R. A virtual classroom for undergraduate 
periodontology: a pilot study. European journal of dental education: official journal of the 
Association for Dental Education in Europe 2001: 5(4): 139-147. 

 
2 

Mattheos N, Nattestad A, Christersson C, et al. The effects of an interactive software application 
on the self‐assessment ability of dental students. European journal of dental education: official 
journal of the Association for Dental Education in Europe 2004:8(3)97-104. 

 
4 

Mattheos N, Schoonheim-Klein M, Walmsley AD, Chapple IL. Innovative educational methods 
and technologies applicable to continuing professional development in periodontology. European 
journal of dental education: official journal of the Association for Dental Education in Europe 
2010:14 Suppl 1:43-52. 

 
5 

Rich SK, Keim RG, Shuler CF. Problem-based learning versus a traditional educational 
methodology: a comparison of preclinical and clinical periodontics performance. Journal of 
Dental Education 2005:69(6): 649-662. 

 
1 

Seo C, Cho AR, Park JC, et al. Dental students’ learning attitudes and perceptions of YouTube as 
a lecture video hosting platform in a flipped classroom in Korea. Journal of educational 
evaluation for health professions 2018:15.  

2 

Note: Reasons for exclusion were as follows: 1= studies that did not applied TEL; 2 = Absence of control group; 
3 = not applied in Periodontics; 4= control group was not traditional learning; 5 = Not RCTs or Crossover study; 
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Table 4. Findings of knowledge gain between TEL and traditional methods 
First author, 
Year, Country 

TEL 
Intervention 

Assessment Summary 
measures  

Groups P value 

Levine; 1987 
UK 

 

CA MCQ post Mean score (%) C= 85.5    I= 81.3 NS 

Bissell; 2003 
UK 

 

CA Practical test  
Writing test 

Median score 
Median score 

C= 7         I=7 
C= 6         I=6 

NS 
NS 

Mattheos; 
2003 
Sweden 

IVC Self-assessments 
Writing Essay 
Discussion  
feedback 

Median score 
Median score 
Median score 
Median score 

C= 8         I= 6 
C=7          I= 7 
C=6.5       I=7 
C=6          I=7 

=0.0025* 
>0.05 
>0.05 
>0.05 

Schittek; 2004 
Sweden 

VP Video-recording Use of time 
Questions asked 
(QCr, Qte, Qti) 

C=3:43        I =6:39 
C=6.61        I=10.06 
C=14.69      I=17.69 
C=15.96      I=26.19 

Time<0.01* 
QCr<0.0001* 
Qte>0.05* 
Qti<0.01* 

 
Ramlogan; 
2013 
Bahamas 

Vi Pre writing test 
Post writing test  

Mean score (%) + 
SD 
Mean score (%) + 
SD 

 

C =49.7 (14.0)   I= 49.1 (13.8)  
 
C =74.9 (14.9)   I=68.6 (16.3) 

0.049* 

Lee; 2018 
USA 

Vi and PPP 
 

MCQ pre  
MCQ post  

Mean score (%) 
Mean score (%) 

C= 54         I = 64 
C = 63        I = 78 

0.01*  

Prabhu; 2019 
USA 

Vi PD accuracy 
 
 

Percentage of 
sites with 
acceptable PD 
measurement 
compared to 
faculty examiner 

1mm: C= 96     I= 98 
2mm:  C= 99    I= 97 
3mm:  C= 98    I=98 
4mm:  C= 75    I= 85 
5mm:  C=53     I= 54 
6mm: C= 48    I =55 

1mm=0.18 
2mm= 0.0158 
3mm=0.38 
4mm=0.0056* 
5mm=0.88 
6mm= 0.62  

CA, computer-assisted methods; MCQ, multiple-choice questions; C, control group; I, intervention group; NM, not mention; IVC, internet 
video-conferencing; QCr, critical questions; Qte, total questions excluding follow-up questions; Qti, total questions asked; Vi, video; PD, 
probing depth; PPP, power point presentation; NS, not significant  



 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sc
re

en
in

g 
In

cl
ud

ed
 

E
lig

ib
ili

ty
 

Id
en

tif
ic

at
io

n 

Records identified through database 
searching 
(n =2088) 

Additional records identified 
through other sources 

(n = 03) 

Records after duplicates removed 
(n =1642) 

Records screened 
(n = 42) 

Records excluded 
(n = 1600) 

Full-text articles assessed 
for eligibility 

(n = 17) 

Full-text articles excluded, 
with reasons 

(n = 10) 

Studies included in 
qualitative synthesis 

(n = 07) 

Figure 1. Flow diagram of literature search protocol and selection criteria adapted from PRISMA  
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Figure 2. Risk of bias summary of included studies showing risk of bias on each factor (Cochrane RoB 2 -2019) 
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