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Abstract:  

Proper tooth preparation is fundamental for accomplishing successful 

fixed partial denture work. Precise preclinical prosthodontics training is 

an integral part of the curriculum and the students should be regularly 

monitored for the retention and resistance form, structural durability and 

the planar reduction when crown preparations are done. Preclinical 

prosthodontics courses are one of the methods by which the required 

manual skill dexterity could be developed in students. The assessment of 

the students have been associated with inter and intra examiner 

variability. This study was undertaken to evaluate consistency of inter 

and intra examiner variability on student scores when assessing all 

ceramic tooth preparation in fixed prosthodontics course at College of 

Dentistry, Tripoli University.  

Aims: This study was undertaken to evaluate consistency of inter and 

intra examiner variability on student scores when assessing all ceramic 

tooth preparation in fixed prosthodontics course at College of Dentistry, 

Tripoli University.  

Methods: The study evaluated 15 undergraduate students performing all 

ceramic crown preparations made on ivory teeth .The preparations were 

evaluated by four blinded independent examiners using glance and grade 

scoring method.  

 

Statistical analysis for inter and intra examiner variability was tested 

using Kappa test and correlation analysis, respectively  
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Results: The data collected were then subjected to statistical analysis. 

SPSS statistical analysis were used to analyzing the data. Inter and intra-

rater reliability analyses using the Kappa statistic and Intraclass 

coefficient were performed to determine consistency among raters. The 

result revealed that the reliability and agreement of all examiner 

combined are low. 

Introduction 

Intra-examiner reliability or agreement describes the consistency or 

agreement of a single examiner in grading the same sample on two 

different occasions (Dhuru et al., 1978). Inter-examiner reliability or 

agreement estimates the degree of consistency or agreement among the 

examiners when they assess the performance of the same group of 

students on the same task (Brown et al., 1999).  

Most of the studies were concentrated on inter-examiner 

reliability/agreement more than intra-examiner reliability/agreement. 

Lilley et al., (1968) and Deranleau et al., (1983) settled that intra-

examiner variability is less than inter-examiner reliability/agreement. 

Therefore, the majority of the studies focused more on the inter-

examiner reliability/agreement than intra-examiner reliability/agreement. 

Numerous studies attempted to improve the agreement in order to assess 

performance of the students in pre-clinical simulations by using different 

methods which could be broadly categorized as: the „glance and grade‟, 

„checklist‟, and „computer software (Taylor et al., 2013). In current study 

„glance and grade‟ method was used as it is widely used (Manogue et al., 

2001) and recommended by assessors, this method indicates a subjective 

global assessment of the student performance.  

Precise preclinical prosthodontics training is an integral part of the 

curriculum and the students should be regularly monitored for the 

retention and resistance form, structural durability and the planar 

reduction when crown preparations are done. The capability of dentist to 

properly prepare teeth is fundamental to the success of these restorations 

(Shillingburg H et al, 2012), (Smith BGN. 2006), (Rosenstiel S, 2006). 

The British Society for Restorative Dentistry (1999) has outlined the 

principal considerations in tooth preparation as follows: Preservation of 

tooth structure, Control of the path of insertion, Optimum retention and 

resistance form, Appropriate clearance in occlusion and articulation, and 
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the removal of adequate tooth tissue to allow the manufacture of 

restorations with appropriate cosmetic results without the over-

contouring of the finished restoration [5]. Dental faculty must 

continually assess students to evaluate developing skills and clinical 

judgment.  

The principal components of systems designed to evaluate student 

proficiency are clinical grading and practical examination performance.  

The objectives of this study were to evaluate inter and intra examiner 

variability on student scores when assessing all ceramic tooth 

preparations carried out by 2nd year dental students at College of 

Dentistry, Tripoli University. The null hypothesis was that faculty staffs 

perform similarly in their judgment regarding the students‟ final grades. 

Materials and Methods 

This cross-sectional study was conducted at Department of 

Prosthodontics, College of Dentistry, Tripoli University. Ivory teeth 

were prepared for all Ceramic crown by the 2
nd

year preclinical dental 

students under examination condition. No special instructions were given 

to the students or instructors that we are going to use these preparations 

for subjective evaluations, fifteen prepared teeth were then randomly 

selected from total of 45 prepared teeth and given an identification 

numbers to be scoring by examiners. 

 This study assessed the inter- and intra-examiners variability on student 

scores when evaluating tooth preparation in Fixed Prosthodontics course 

at Tripoli dental collage. The preparations were done as a “practical 

examination” after didactic instruction on the proper parameters 

necessary to accomplish an ideal preparation. Laboratory practice was 

also a part of the training prior to the practical examination. The tooth 

preparation was an all-ceramic crown preparation. Students were 

allowed one hour for the preparations. Four experienced and regulated 

faculty members involved in teaching the course were then graded the 

preparations (double blind).The study evaluated 15 undergraduate 

students performing all ceramic crown preparations made on ivory teeth 

.The preparations were evaluated by four blinded independent examiners 

using glance and grade scoring method. For intra-Examiner scores, the 

examiners assessed the same 15 all ceramic tooth preparations after an 

average time interval of 3 months. Statistical analysis for inter and intra 
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examiner variability was tested using Kappa test and Intraclass 

coefficient analysis, respectively  

Results: 

The data collected were then subjected to statistical analysis. SPSS 

statistical package version 26 (Spss Inc., Chicago, IL) were used to 

analyzing the data. Inter and intra-rater reliability analyses using the 

Kappa and Intraclass coefficient statistic were performed to determine 

consistency among raters.  

Interrater reliability (Kappa):  

Interrater reliability is a measure used to examine the agreement between 

two people (raters/observers) on the assignment of categories of a 

categorical variable. It is an important measure in determining how well 

an implementation of some coding or measurement system works.  

A statistical measure of Interrater reliability is Cohen‟s Kappa which 

ranges generally from 0 to 1.0 where large numbers mean better 

reliability, values near or less than zero suggest that agreement is 

attributable to chance alone  

The results of the Interrater analysis were shown in tables 1,2,3,4,5,6. 

(Examiner1 and examiner2) are Kappa = 0.00 with p = 1.00 this measure 

of agreement is shown in the table 1, the results of the Interrater analysis 

(Examiner1 and examiner3) and (Examiner1 and Examiner4) are Kappa 

= 0.211 with p = 0.409, K= 0.118 with P= 0.591 respectively 

The results of the Interrater analysis (Examiner2 and examiner3), 

(Examiner2 and Examiner4) and (Examiner 3 and Examiner4) are Kappa 

= 0.074 with p = -0.770, K= 0.190 with P= 0.448, K= 0.189 with p= 

0.423 respectively. From these results it can be noted that there is fair 

agreement between Examiner1 and Examiner 3 and slight agreement 

between other Examiners. 

Tables 7,8,9,10 show the Intra-rater analysis; (Examiner1a and 

examiner1b), (Examiner2a and Examiner 2b), (Examiner 3a and 

Examiner3b) and (Examiner 4a and Examiner4b) are Kappa = 0.160 

with p = -0.439, K= 0.545 with P= 0.018, K= 0.118 with p= -0.634 K= 

0.235 with p= -0.283 respectively. From these results it can be seen that 

the consistency of examiner1, 3 1nd 4 is slight while for Examiner2 is 

moderate  
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Table 11 and 12 show the Intraclass coefficient (ICC). ICC estimates and 

their 95% confident intervals were calculated using Spss statistical 

package version 26 (Spss Inc., Chicago, IL) based on absolute 

agreement, 2-way mixed effects model. ICC were 0.26 and 0.41 

respectively, the result revealed that the reliability of all examiner 

combined are low. 

Discussion: 

The results from this study support the concept of inconsistency among 

evaluators and/or examiners in evaluating the pre-clinical performance in 

tooth preparation for undergraduate dental students. There was 

significant inter-examiner variability by using the most common method 

of evaluation which is evaluation by glance and grade (Global), this was 

support the finding of several researchers ((Lilley et al. 1968; Fuller 

1972; Salvendy et al. 1973; and Jenkins et al. 1998). 

 In an effort to reduce variability among examiners, Geopferd and 

Kerber (1980) used analytical system for evaluation using specific 

criteria. They reported that the technique was superior to the glance and 

grade method in reducing the variability among examiners. 

The study findings support rejection of the null hypothesis that the 

faculty performed similarly in their judgment regarding student grades. 

In agreement with this result, the majority of researchers have agreed on 

the inconsistency among examiners in evaluating the performance of 

students even though instructors are calibrated annually. (Geopferd and 

Kerber (1980)  ، Jenkins et al. 1998) 

In many teaching institutions, the glance-and-grade method is applied 

especially by more experienced faculty because of practicalities. 

Salvendy et al. reported that it is important to develop a practical, 

reproducible, and easily applicable method, while others suggested 

including better faculty training and developing a more comprehensive 

system for evaluation or obtaining two or more assessments provided by 

at least two evaluators and calculating an average (Jenkins SM et al. 

1998).  Other authors have recommended application of more frequent 

and uniform training sessions to improve evaluator reliability. Finally, 

examiner consistency is critical in the teaching and learning process 

because it can affect the confidence and performance of the students. 

Therefore, new evaluation techniques and methods of standardizing 
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assessments need to be further studied to encourage an efficient system 

of learning. 

Conclusion: 
Within the limitations of this study, it can be concluded that there was 

poor agreement between examiners (intra and inter reliability), indicating 

that the problem of inter-and intra-examiner reliability and variability 

persists. Therefore calibrating sessions to improve inter-examiner 

reliability for experienced faculty members and calibration to improve 

both inter and intra examiner reliability with newer faculty members‟ 

might be necessary along with the introduction of objective methods to 

evaluating students‟ performance. Furthermore, the study findings reveal 

a decrease in inter and intra-examiner reliability at 3months. This 

suggests that having more frequent calibration sessions may be valuable 

for maintaining an optimum level of calibration among the course 

faculty.  
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INTRA-RATER RESULTS 

elbaT 7                                                      serusaeMcirtemmyS  

renimaxE1a renimaxE1b  
eulaV adnatScitotpmysA

rorrEdr
a  

ixorppA

Teta-m
b  

-mixorppA 

nacifingiSeta

ec 

tnemeergAfoerusaeM appaK .160 .196 .775 .439 

N sesaCdilaVfo  15    

 
 

 

 

elbaT 8                                                     serusaeMcirtemmyS  

renimaxE2a renimaxE2b  
eulaV natScitotpmysA

rorrEdrad
a  

tamixorppA

Te
b  

ifingiSetamixorppA

ecnac 

eergAfoerusaeM

tnem 

appaK 
.545 .209 2.372 .018 

N sesaCdilaVfo  15    

 

 

 

 

 
elbaT 9                                                        serusaeMcirtemmyS  

renimaxE3a renimaxE3b  
eulaV natScitotpmysA

rorrEdrad
a  

tamixorppA

Te
b  

ifingiSetamixorppA

ecnac 

eergAfoerusaeM

tnem 
appaK .118 .250 .477 .634 

N sesaCdilaVfo  15    

 

 

 

elbaT 10                                                       serusaeMcirtemmyS  

renimaxE4a renimaxE4b  
eulaV dnatScitotpmysA

rorrEdra
a  

tamixorppA

Te
b  

ifingiSetamixorppA

ecnac 

eergAfoerusaeM

tnem 

paK

ap 
-.235 .132 -1.074 .283 

N sesaCdilaVfo  15    

 



 م2020 مجلة الجبل للعلوم التطبيقية واالنسانية
 

 [32]صفحة                           ( 2020 )العدد الخامس                       
 

 

Interclass coefficient (ICC) RESULTS 
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