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Relationship between dentistry 
students’ psychomotor skills, and fixed 
prosthodontics performance, their 
self‑estimate and self‑efficacy
Maryam Amini‑Pozveh, Zahra Amini Pozveh1, Athar Omid2

Abstract:
BACKGROUND: This study aimed to investigate the relationship between dental students’ 
performance in premolar preparation for porcelain fused to metal (PFM) crowns and their psychomotor 
skills. Additionally, the study explored the relationship between students’ baseline psychomotor skills, 
self‑estimate, and self‑efficacy.
MATERIAL AND METHODS: Fifty fourth‑year dental students enrolled in the fixed prosthodontics 
course were included in this study. Psychomotor skills were assessed using the Gibson Spiral Maze 
test before training. Students were then instructed on PFM crown preparation for premolars. Following 
instruction, students rated their self‑estimate performance using a visual analog scale (VAS; 0–10). 
After completing the tooth preparation, students rated their self‑efficacy using the same scale. Tooth 
preparations were evaluated by an expert professor using a standardized checklist (0–10). Pearson 
correlation analysis was used to assess relationships between psychomotor skills, preparation scores, 
self‑estimate, and self‑efficacy.
RESULTS: The mean tooth preparation score was 6.96 ± 1.44, and the mean error count in the 
psychomotor test was 8.54 ± 4.97. No significant correlation was found between preparation scores 
and self‑efficacy (P = 0.10) or self‑estimate (P = 0.18). However, a significant negative correlation was 
observed between errors in the Gibson Maze test and preparation scores (P < 0.001), self‑estimate 
(P = 0.02), and self‑efficacy (P = 0.006).
CONCLUSION: The findings suggest that improving psychomotor skills, particularly hand–eye 
coordination, can enhance students’ self‑efficacy and the quality of clinical performance. Incorporating 
psychomotor skill training into dental curricula may benefit students’ clinical competence and 
confidence.
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Introduction

Dental education requires a combination 
of theoretical knowledge and practical 

skills[1], with psychomotor abilities playing 
a critical role in clinical performance. Hand–
eye coordination and manual dexterity 
are essential for performing precise dental 
procedures,[2] such as tooth preparation for 
porcelain fused to metal  (PFM) crowns. 

These skills are particularly important in 
fixed prosthodontics, where accuracy and 
precision are paramount.

Psychomotor skills encompass a range of 
abilities, including perceptual differentiation 
and complex motor responses. Chaiken et al.[3] 
defined psychomotor ability as the capacity 
to integrate sensory input (visual, auditory, 
tactile) with motor output (manual, vocal, 
or visual). In dental education, psychomotor 
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skills are often assessed to predict clinical performance 
and future success.

The term self‑efficacy refers to the feeling of well‑being 
that results from the feeling of gaining a skill or achieving 
an achievement.[4]. If students couldn’t perform received 
education, they would have an unpleasant feeling of 
dissatisfaction.

Tooth preparation for PFM crowns requires precise 
control of high‑speed handpieces and careful attention to 
finish line dimensions. This procedure demands advanced 
hand–eye coordination, making it challenging for novice 
students. Self‑efficacy, defined as an individual’s belief 
in their ability to perform a task, is closely linked to 
psychomotor performance. Low self‑efficacy can lead to 
dissatisfaction and anxiety, particularly when students 
struggle to meet clinical expectations.

While previous studies have explored the relationship 
between psychomotor skills and dental students’ overall 
performance,[5-10] few have focused on specific procedures 
such as fixed prosthodontics. Additionally, the impact 
of psychomotor skills on self‑estimate and self‑efficacy 
remains underexplored. This study aimed to address 
these gaps by examining the relationship between 
psychomotor skills, performance in premolar preparation 
for PFM crowns, and students’ self‑perceptions.

The null hypothesis posited no relationship between 
psychomotor skills, tooth preparation performance, 
self‑estimate, and self‑efficacy.

Materials and Methods

Study design and setting
This cross‑sectional study was conducted at Isfahan 
University of Medical Sciences in 2021.

Study participants and sampling
The study population included 50 fourth‑year dental 
students who had a basic fixed prosthodontics course 
with the same professor. The inclusion criteria were 
the willingness to participate in the study and attend 
the training sessions. As well, students who did not 
participate in the examination, had a mobility limit, and 
had a known psychiatric disorder were excluded from 
the study. In addition, the written informed consent form 
was obtained from all participants. Sampling was done 
through census method and all dental students who met 
the study conditions were included in the study. Further 
50 sampling was not possible due to the limited number 
of students [Figure 1].

Data collection tools and technique
1.	 Psychomotor skills assessment: The Gibson Spiral 

Maze test[11,12] was used to evaluate hand–eye 

coordination. Students were instructed to complete 
the maze as quickly and accurately as possible. Errors 
(line/shape contacts) were recorded.

2.	 Training:  Students received a lecture and 
demonstration on premolar preparation for PFM 
crowns.

3.	 Self‑estimate and self‑efficacy: Before and after tooth 
preparation, students rated their confidence and 
perceived performance using a visual analog scale 
(VAS; 0–10).

4.	 Performance evaluation: An expert professor 
scored each preparation using a standardized 
checklist (0–10).

Ethical consideration
The approval ethics is accepted by the ethical committee 
by code IR.ARI.MUI.REC.1400.052. In this study, written 
consent was obtained from the students agreeing to 
participate in the study and they were assured that their 
information would be kept confidential by the researcher 
and that the data obtained would be presented in the 
form of an article.

Statistical analysis method
Statistical analysis was done with the SPSS 23 version 
and the Pearson’s correlation test was used for analysis 
among variables. Chi‑square, independent t‑test, and 
Pearson’s correlation tests were used to analyze the data.

Results

Fifty students  (24  male, 26  female) participated. The 
mean preparation score was 6.96 ± 1.44, and the mean 
psychomotor error count was 8.54 ± 4.97. Self‑estimate 
and self‑efficacy scores were 7.77 ± 1.07 and 7.65 ± 1.25, 
respectively. No significant gender differences were 
observed (P > 0.05). A significant negative correlation 
was found between psychomotor errors and preparation 
scores (r =  –0.56, P  <  0.001), self‑estimate  (r =  –0.38, 
P  =  0.02), and self‑efficacy  (r =  –0.38, P  =  0.006). The 
varations and their correlations are mentioned in 
Tables 1 and 2.

Discussion

In this study, we found a significant relationship between 
students’ psychomotor skills and their performance in 
tooth preparation, as well as between their psychomotor 
skills and their sense of self‑estimate and self‑efficacy.

Currently, our curriculum lacks specific components 
dedicated to assessing or improving students’ 
psychomotor skills and hand–eye coordination. This 
raises the question of how significantly these skills 
influence clinical performance, particularly in tasks like 
tooth preparation, which heavily rely on psychomotor 
abilities. Despite receiving uniform instruction, we 
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Ellakany et  al.[14] highlighted that self‑assessment 
scores positively influenced the development of dental 
students’ skills during training and impacted their overall 
preclinical performance. They emphasized the need for 
student‑centered activities to enhance preclinical training 
in fixed prosthodontics. Similarly, Neves et al.[9] in a review 
of 38 articles, concluded that assessing hand skills during 
admissions is essential and can predict future professional 
success. However, Ballard et al.[8] found that hand skills, 
when used as an admission criterion, did not reliably 
predict success. Vahed et  al.[15] also reported that their 
psychomotor test, involving the carving of specific shapes, 
failed to predict success among dental technology students.

While some studies emphasize the importance of 
psychomotor skills in dental education, others challenge 
their predictive value. Most research has examined 
psychomotor skills broadly, but a more detailed 
evaluation is necessary. In this study, we focused on 
a specific task: premolar preparation for PFM crowns.

The Gibson Spiral Maze test[11] was used to assess 
psychomotor skills. This test, which involves navigating 
a spiral maze with internal shapes, was chosen because 
it mimics the hand–eye coordination required for 
tooth preparation. This test was used in previous 
study for assessment of psychomotor skills[12] Premolar 
preparation for PFM crowns was selected as the focus 
of this study due to its high precision requirements, 
particularly in maintaining the finish line width, and its 
frequent application in clinical practice.[16]

Table 1: The mean and standard deviation of 
premolar score, self-estimate, self-efficacy, and error 
count psychomotor regarding sex
Variable Group Total P

Male (n=24) Female (n=26)
Premolar score 6.91±1.586 7±1.327 6.96±1.442 0.841
Self- estimate 7.67±1.028 7.86±1.127 7.77±1.074 0.519
Self-efficacy 7.35±1.088 7.92±1.347 7.65±1.250 0.109
Error count 
psychomotor

9.79±6.192 7.38±3.213 8.54±4.974 0.087

Independent t test was used

Enrollment Assessed for eligibility (n = 50)

Allocation

Analysis

Follow-Up

Excluded (n = 0)
• Not meeting inclusion criteria (n = 0)
• Declined to participate (n = 0)
• Other reasons (n = 0)

Allocated to i (n = 50)
• Received allocated intervention (n = 50)
• Did not receive allocated intervention
  (give reasons) (n = 0)

Analysed  (n = 50)
• Excluded from analysis (give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0)

Figure 1: CONSORT Flow Diagram

observed that some students struggled to execute the 
procedures as effectively as their peers, leading to 
frustration and anxiety about their inability to perform 
adequately.

Psychomotor ability encompasses various sub‑skills,[13] 
but this study focused on fine motor skills, which are 
critical in fixed prosthodontics. Students must precisely 
control high‑speed handpieces to create a narrow finish 
line, requiring exceptional hand–eye coordination.

Ranney et al.[5] demonstrated that the academic average 
of the dental admission test is a better predictor of 
success than the perceptual ability test. However, dental 
educators who advocate for including manual dexterity 
or perceptual ability assessments in admissions decisions 
can find sufficient evidence to support this approach. 
Numerous studies have evaluated psychomotor skills 
and hand–eye coordination in dental students,[5-10] with 
mixed findings.
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Ensuring that students feel confident and positive about 
their abilities is a critical aspect of instruction. However, we 
found no prior studies examining the relationship between 
psychomotor skills and self‑estimate or self‑efficacy in 
dental students. These factors can significantly influence 
students’ emotional well‑being and performance.

To measure self‑estimate and self‑efficacy, we used 
VAS, a widely accepted tool for assessing subjective 
variables. In this study, a linear scale ranging from 0 
(dissatisfaction) to 10 (complete satisfaction) was used. 
Roh et al.[17] found a correlation between psychomotor 
skills and performance satisfaction among nursing 
students, supporting our findings that psychomotor 
skills are linked to self‑estimate and self‑efficacy. To 
foster these positive feelings in students, targeted 
exercises to improve psychomotor skills should be 
introduced before they begin tooth preparation courses.

Psychomotor skills are a critical component of medical 
education.[18] In previous courses, we observed that 
students often struggled to understand why they 
could not replicate the demonstrated procedures 
accurately. This study clarified that psychomotor skills 
are directly related to tooth preparation performance. 
Dental students are at high risk of stress, which can 
lead to depression and other negative emotions.[19,20] 
Improved psychomotor skills not only enhance technical 
performance but also contribute to a greater sense of 
self‑efficacy and satisfaction.

This study has two main limitations. First, the 
requirement for uniform educational conditions limited 
participation to 50 students. Second, psychomotor skills 
are multifaceted, and evaluating them comprehensively 
with a single tool is challenging. Despite these limitations, 
the findings indicate a significant relationship between 
psychomotor skills, tooth preparation performance, 
self‑estimate, and self‑efficacy. However, the small 
sample size limits the generalizability of the results, and 
further research is needed to validate these findings.

Conclusion

Improving psychomotor skills through targeted training 
can enhance dental students’ clinical performance and 

self‑efficacy. Incorporating psychomotor assessments 
and exercises into dental curricula may improve 
educational outcomes and patient care quality.
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