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Abstract 

Background and Aim: Effective learning of practical and clinical skills is one of the top priorities for 

nursing and midwifery students. Therefore, the most efficient method(s) for teaching skills should be adopted to 

maximize student learning. This study aimed to determine the effect of mental imagery practice based on the 

PETTLEP model on the self-efficacy and skill of nursing and midwifery students in nasogastric tube insertion. 

Methods: A randomized controlled field trial was conducted with 68 nursing and midwifery students at 

Birjand University of Medical Sciences (BUMS). At baseline, the participants completed a demographics form, the 

Revised Movement Imagery Questionnaire (MIQ-R), the Learning Self-Efficacy Scale (L-SES), and a checklist of 

nasogastric tube insertion skills. Subsequently, the students were randomly assigned to an experimental group and a 

control group. During a 90-minute session, the researcher taught the mental imagery technique for nasogastric tube 

insertion to the experimental group based on the PETTLEP model. The experimental group practiced mental 

imagery for nasogastric tube insertion three times a week for four weeks at the clinical skills lab located in (BUMS). 

During this time, the control group performed the usual nasogastric tube insertion practice. When the training 

sessions were finished for all students, the self-efficacy questionnaire and nasogastric tube insertion checklist were 

completed again.  

Results: Statistical analysis showed that the frequency distribution of gender and interest in the nursing 

field had a significant difference between students in experimental and control groups (p <0.05). After adjustment, 

the covariance analysis showed that the self-efficacy and its mean difference scores were not significantly different 

between the groups before and after the intervention (p> 0.05). However, after adjustment, the mean post-

intervention scores of nasogastric tube insertion skill and its mean difference were significantly higher in the 

experimental group than the control group (p <0.05). 
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Conclusion: The PETTLEP-based mental imagery practice contributes to the development of nasogastric 

tube insertion skills in students. Therefore, the application of this method is suggested for teaching the skills 

considered in the Fundamentals of nursing course of nursing and midwifery students. 

Keywords: PETTLEP mental imagery, nasogastric tube insertion, self-efficacy.  

 

I. Introduction 

Appropriate practical training along with theoretical training constitutes a highly important part of 

education in nursing and midwifery departments (1). Practical training aims to improve students’ skills and self-

efficacy (2). Accordingly, more than half of the courses that nursing and midwifery students must take are related to 

practical and clinical training (3). 

Despite the continued emphasis on the importance of teaching practical and clinical skills, research findings 

indicate that there is a gap between the practical and clinical competence acquired by nursing and midwifery 

students and the desirable status (4). A 2004 study of 7,500 nursing graduates in the United States by Kenward 

reported that 75.5% of them were registered nurses, one-fifth of whom had difficulty performing clinical tasks. 

Moreover, 52% of them reported that they were not prepared to work in a real clinical setting (5). Another study 

conducted in Iran in 2006 found that 3.61% of nurses and 64% of head-nurses assessed the clinical competence of 

nurses as low (6). In nursing and midwifery groups, the first course where students learn how to use their nursing 

skills to care for patients is the Fundamentals of nursing. In this course, one of the major learning needs is the 

training of psychomotor skills, which is practiced in a clinical skills lab and requires a significant amount of time to 

acquire the skills (7). Therefore, the most efficient skills training methods should be employed to maximize learning 

and educate students as professionals. 

Although the use of traditional face-to-face teaching methods, used in clinical skills labs, is considered a 

valuable strategy in teaching, skills training should be based on students’ learning needs. Moreover, varying learning 

styles that maximize the effect of teaching and strengthen students’ self-efficacy should be used (7). In this line, 

some researchers have tried to maximize the learning of practical skills in students using a variety of new methods 

such as peer education and mobile technology (8, 9). Another method in this field is the use of mental imagery 

training. Imagery is a process in which a person imagines a real experience using different senses (visual, olfactory, 

and taste, among others) without anything being experienced in the real world (10). When one consciously displays 

a certain activity in our minds through imagery, the same regions of the brain that are activated during a motor skill 

are activated subconsciously (11). This means that there is a "functional equivalence" between mental imagery and 

physical function (12). 

This mental technique has been widely used in some fields, including medical science. Its applications in 

medical science comprise teaching basic surgical and laparoscopy skills, facilitating the transfer of newly graduated 

nurses into the workplace, and teaching dental and nursing students (11-15). The applied benefits of this method 

have been shown, some of which include increased self-confidence and motivation, improved self-efficacy, reduced 
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anxiety, and improved psychomotor skills or performance (10, 16). In fact, psychological and mental structures are 

needed to establish stable performance. In this line, mental imagery is a highly useful psychological skill that can 

help (12, 17). 

In 2001, Holmes and Collins introduced a type of mental imagery called the PETTLEP model to the world 

of neuroscience to achieve higher levels of functional equivalence. They stated that mental imagery would be useful 

when it involves all the emotions experienced by an individual at the time of performing an activity in the real world 

(17). The term PETTLEP is an acronym, any component of which is concerned with an important practical concept 

that should be considered during mental imagery. The letters denote physical (similarity between the situation and 

equipment in imagery and real-life practice), environmental (sameness of imagery and real-life environment), task 

or skill (similarity between the imaged task and real-life activity), timing (same timing of imagery and that of actual 

work), learning (adapting the imagery contents as related to learning), emotion (involvement of emotions related to 

completing the work during imagery), and perspective (imagery from the first- or third-person perspective ) (12, 18). 

Various studies have shown the superiority of PETTLEP-based imagery over traditional imagery, including 

the study of Afroozeh and Afroozeh (2010), which showed that the PETTLEP imagery model is more effective in 

learning badminton short service skills (backhand) than the traditional method of mental imagery (17). A 2015 study 

by Philip et al. also showed that imagery, along with physical activity, is very useful in learning complex motor 

skills, and that imaging alone can help maintain the mastery of the acquired basic skills (19). Wright et al.’s 2008 

study suggested that the use of the PETTLEP-based mental imagery was not only useful in enhancing motor skills 

and techniques but that it could be used in other professions such as nursing to improve professional skills. It is 

because some care techniques in nursing (such as measuring blood pressure and body temperature, nasogastric tube 

insertion, aseptic techniques, etc.) have a skills aspect in addition to their care standards dimension, making it 

necessary for nurses to have skills and mastery in performing these techniques (12). On the other hand, when a new 

skill is being learned, the associated stress and anxiety can negatively affect its learning, which in turn reduces self-

confidence and self-efficacy (20). 

Therefore, mental imagery is used to reduce stress when acquiring skills. In this regard, the literature 

indicates that the more a skill is completely reviewed in the mind, the less one may experience anxiety and stress 

when s/he is performing the skill in the real world. Moreover, since there is an inseparable relationship between self-

esteem and self-efficacy, lower levels of anxiety in an individual can improve his/her self-confidence and self-

efficacy (14, 20).  

Given that this method has been used in only a few studies regarding certain nursing skills (12, 21), further 

research evidence is required to confirm the effectiveness of this method in improving clinical nursing skills. One of 

the most widely used nursing techniques is nasogastric tube insertion, which requires proper practice and 

performance in terms of skill and technique. If performed weakly, it causes discomfort to the patient and can also 

reduce confidence in the professional performance of nurses. Taking this into account, this study was designed to 

evaluate the effect of mental imagery practice based on the PETTLEP model on students’ self-efficacy and skill in 

performing nasogastric tube insertion. 
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II. Experimental, Materials and Methods 

The present study is a randomized controlled field trial conducted with 68 nursing and midwifery students 

in the clinical skills lab of Birjand University of Medical Sciences. 

2.1 Procedure 

After the ethical code (IR.BUMS.REC.1398.293) was obtained from Birjand University of Medical 

Sciences to perform the study, the researcher introduced the study goals to the students at the faculty of nursing and 

midwifery. Eligibility criteria involved having a willingness to participate, signing consent forms, and scoring above 

16 on the revised movement imagery questionnaire (MIQ-R). Students were excluded if they had a history of 

working in hospitals and medical centers and/or receiving mental imaging training. 

All students completed the Learning Self-Efficacy Scale (L-SES) at baseline. They also took the OSCE test 

for the nasogastric tube insertion skill as a pretest. Subsequently, they were assigned randomly to experimental 

(n=4) and control (n=34) groups. Afterward, during a 90-minute session, the researcher introduced the mental 

imagery technique to the experimental group based on the PETTLEP model. The educational content was already 

approved by a specialized psychologist. The experimental group practiced mental imagery three times a week for 

four consecutive weeks based on the PETTLEP model for nasogastric tube insertion skill at the clinical skills lab in 

the presence of a research assistant. The psychologist also attended on certain sessions for further supervision. 

During this time, the control group practiced with the routine nasogastric tube insertion skill. At the end of the 

training sessions, the OSCE (post-test) test was given again. Notably, the evaluation of students in the nasogastric 

tube insertion skill station in the pre- and post-test phases was performed by one same evaluator using one same 

checklist. 

2.2 Research tools 

The data collection tools comprised a demographics form (The demographics form covered age, gender, 

and interest in their academic field of study), the L-SES, the MIQ-R, and a nasogastric tube insertion skill checklist. 

The Movement Imaginary Questionnaire was developed by Hall and Pongrac in 1983 and was modified by 

Hall and Martin in 1997 (23). It is an 8-item instrument that examines one’s visual and sensory-motor abilities. 

Responses to the items are based on a 7-point Likert scale (1 = very difficult to picture/feel; 7 = very easy to 

picture/feel), and a total score can range from 8 to 52, with higher scores meaning higher mental imagery ability and 

lower scores meaning low imagery ability. The MIQ-R was used in the present study for screening purposes, where 

a minimum score of 16 was required (indicating a moderate mental imagery ability). The reliability of the 

questionnaire is reported to range with an internal consistency coefficient from 0.83 to 0.89 for visual and sensory-

motor dimensions (12, 18, 19, 24). In the present study, Cronbach’s alpha estimation was used to estimate the 

reliability of the tool. Cronbach’s alpha coefficient was calculated to be 0.85, which indicates that the reliability of 

this tool is satisfactory. 
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The Learning Self-Efficacy Scale (L-SES) was developed by Kang et al. in 2019 (22) and includes 4 items 

in each of the cognitive, emotional, and psychomotor domains. The items are responded on a 5-point Likert scale (1 

= disagreement and 6 = agreement) with total scores ranging from 12 to 60. Higher scores denote higher self-

efficacy, and lower scores suggest lower self-efficacy. A Cronbach’s alpha coefficient of 0.80 was calculated in this 

study, which indicates that the reliability of this tool is satisfactory.  

The checklist of nasogastric tube insertion skills was developed by the faculty members of the Nursing and 

Midwifery School at Birjand University of Medical Sciences in 2018 based on Taylor’s (2018) Clinical Nursing 

Skills. The checklist comprised 15 items that assessed students’ abilities in nasogastric tube insertion. The total score 

ranged between 0 and 10, and a higher score meant a higher skill level. In the present study, this checklist was given 

again to five faculty members of the Nursing and Midwifery School, who confirmed its content validity. Afterward, 

the OSCE test was designed and implemented for 15 students to determine the reliability of the checklist. To 

estimate the inter-rater reliability of the nasogastric tube insertion checklist, the ICC (intraclass correlation 

coefficient) estimate was used. The reliability value was 0.7, which suggests appropriate inter-rater reliability. 

2.3 Methods of data analysis 

Data were analyzed using SPSS 15 statistical software. First, the Kolmogorov-Smirnov test was used to 

check for the normal distribution of the data. Given the normal distribution of the data (Table 1), the study employed 

the independent t-test (to compare within-group and between-group mean self-efficacy and nasogastric tube 

insertion skill scores before and after the intervention), paired t-test (to compare mean differences in self-efficacy 

and skill scores before and after the intervention), and analysis of covariance (ANCOVA). Chi-square statistical test 

was used to compare demographic characteristics in the two groups. The significance level was considered to be 

<0.05. 

Table 1. The results of the Kolmogorov-Smirnov test to determine the status of data distribution  

Group 

Variable 

Experimental Control 

Z statistic P Z statistic P 

Nasogastric tube insertion skill 

Before intervention 0.61 0.85 0.81 0.52 

After intervention 1.05 0.22 0.73 0.66 

Before-after differences 0.72 0.68 0.78 0.57 

Self-efficacy 

Before intervention 0.82 0.52 0.73 0.66 

After intervention 0.78 0.58 0.66 0.77 

Before-after differences 0.73 0.67 0.92 0.37 
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III. Findings 

Of the 68 students, 34 (50%) were in the experimental group and 34 (50%) in the control group. The 

frequency distribution of students’ demographic characteristics in the two groups is displayed in Table 2. 

Table 2. Comparison of the frequency distribution of demographic characteristics in experimental and 

control groups 

Group 

Variable 

Experimental Control 

Chi-square p-value 

Number (percent) Number (percent) 

Gender 

Male 19 (55.9) 4 (11.8) 

<0.001 

Female 15 (44.1) 30 (88.2) 

Age 

18 y 10 (29.4) 9 (26.5) 

0.95 19 y 14 (41.2) 14 (41.2) 

20 or older 10 (29.4) 11 (32.4) 

Interest in the field 

of study 

No 8 (23.5) 2 (5.9) 

0.04 

Yes 26 (76.5) 32 (94.1) 

 

The results of Table 2 indicate that the frequency distribution of gender and interest in the field of study 

was significantly different in students of experimental and control groups (p <0.05). However, age was not 

distributed significantly differently in the two groups (p = 0.95). 

The results showed that the two groups had significant differences in terms of gender and interest in the 

field of study. Hence, the ANCOVA was used to eliminate the confounding effect of these two variables. As for the 

self-efficacy variable, the ANCOVA showed that gender and interest in the field of study did not have a significant 

effect on the mean self-efficacy and its mean difference scores before and after the intervention (p> 0.05). 

Nevertheless, for adjustment purposes, the mean scores of gender and interest in the field were considered as 1.66 

and 0.85, respectively. After adjustment, the mean score of self-efficacy before and after the intervention, and the 

mean score of its difference was not significantly different in the experimental and control groups (p> 0.05) (Table 

3). 
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Table 3. Results of ANCOVA for self-efficacy mean scores before and after the intervention and the mean 

score differences in study groups after adjustment based on gender and interest in the field of study 

Stage 
Source of 

differences 

Sum of 

squares 

Degree of 

freedom 

Average of 

squares 
F 

Significance 

level 

Before 

intervention 

Gender 28.47 1 57.47 0.56 0.46 

Interest in the field 

of study 
1.83 1 1.83 0.04 0.85 

Group 85.32 1 85.32 1.69 1.20 

After 

intervention 

Gender 0.24 1 0.24 0.003 0.96 

Interest in the field 

of study 
7.88 1 7.88 0.09 0.76 

Group 152.88 1 152.88 1.79 0.19 

Mean 

differences 

Gender 33.95 1 33.95 0.43 0.52 

Interest in the field 

of study 
2.11 1 2.11 0.03 0.87 

Group 9.78 1 9.78 0.12 0.73 

 

As shown in Table 4, after adjustment, the mean score of self-efficacy before and after the intervention and 

the mean differences were higher in the experimental group. However, the difference was not statistically significant 

(p> 0.05) (Table 4). 

Table 4. Mean score of self-efficacy before and after the intervention and its mean differences in study 

groups before and after adjustment based on gender and interest in the field of study 

Group Before adjustment After adjustment 

Mean Standard 

deviation 

Mean Standard 

deviation 

Before Experimental 41.15 6.50 41.53 1.31 
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intervention 
Control 39.35 7.55 38.97 1.31 

After 

intervention 

Experimental 43.65 8.97 43.70 1.70 

Control 40.32 9.23 40.27 1.70 

Mean 

differences 

Experimental 2.50 9.43 2.17 1.64 

Control 0.97 8.10 1.30 1.64 

 

After adjustment, the ANCOVA results showed, the mean score of nasogastric tube insertion skill was not 

significantly different in the groups before the intervention (p = 0.53). However, after the intervention, there was a 

significant difference between the two groups (p = 0.01). There was also a significant difference between the groups 

concerning the mean difference in the skill score before and after the intervention (p = 0.003) (Table 5). 

Table 5. The ANCOVA results for the mean nasogastric tube insertion skill score and its mean differences 

before and after the intervention upon adjustment for gender and interest in the field of study 

Stage Source of differences Sum of 

squares 

Degree of 

freedom 

Average of 

squares 

F Significance 

level 

Before 

intervention 

Gender 0.48 1 0.48 0.20 0.65 

Interest in the field 

of study 

0.27 1 0.27 0.11 0.74 

Group 0.94 1 0.94 0.40 0.53 

After 

intervention 

Gender 1.52 1 1.52 0.56 0.46 

Interest in the field 

of study 

0.10 1 0.10 0.04 0.85 

Group 18.30 1 18.30 6.67 0.01 

Mean 

differences 

Gender 0.29 1 0.29 0.10 0.75 

Interest in the field 

of study 

0.04 1 0.04 0.02 0.90 
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Group 27.51 1 27.51 9.44 0.003 

 

As Table 6 shows, the mean score of nasogastric tube insertion skill before the intervention and after 

adjustment was higher in the control group than in the experiment group, although the difference was not 

statistically significant (p = 0.53). However, after adjustment, the mean nasogastric tube insertion skill score after 

intervention as well as the mean before-after score was significantly higher in the experimental group than in the 

control group (p <0.05). 

Table 6. The mean nasogastric tube insertion skill score before and after the intervention and its mean 

difference in experimental and control groups before and after adjustment based on the variables of gender and 

interest in the field of study 

Group Before adjustment After adjustment 

Mean Standard 

deviation 

Mean Standard 

deviation 

Before 

intervention 

Experimental 7.02 1.23 6.96 0.28 

Control 7.17 1.76 7.23 0.28 

After 

intervention 

Experimental 8.59 1.24 8.50 0.31 

Control 7.22 1.96 7.31 0.31 

Mean 

differences 

Experimental 1.57 1.75 1.54 0.32 

Control 0.05 1.62 0.08 0.32 

 

IV. Discussion 

This study aimed to determine the effect of mental imagery practice based on the PETTLEP model on self-

efficacy and nasogastric tube insertion skills of nursing and midwifery students. The mean self-efficacy score before 

and after the intervention, as well as its mean difference, did not show a statistically significant difference in the 

experimental and control groups. Forlenza’s (2010) study did not find a significant difference between the use of 

mental imagery and the mean score of students’ self-efficacy (23). Some other studies such as those of Short et al. 

(2002), Beauchamp et al. (2002), Chandler et al. (2008), and Hutchinson (2016) have reported a significant 

relationship between these two variables (24-27).  
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As to why the self-efficacy scores of students in the present study were not significant, the anxiety and 

stress surrounding the practical nursing exam (OSCE) may be proposed. According to Bandura (1986), among the 

factors affecting a person’s self-efficacy are stress and anxiety (28-30). He believed that if we are not aroused or 

nervous or if we experience less stress, we are more likely to solve problems successfully. In other words, the higher 

our physiological and emotional arousal, the lower our sense of efficiency and self-efficacy (29). In a study of 

second-year medical students, Artino et al. (2010) showed that negative emotions such as stress and anxiety could 

affect a person’s self-efficacy perceptions (31). According to previous studies, nursing and midwifery students 

consider the OSCE exam as one of the most stressful exams during their academic life (32). In a descriptive study of 

25 nursing students, Bagheri et al. (2012) showed that the OSCE method of assessment is more troublesome for 

students than the traditional methods of examination due to the relatively large number of test cases and time 

constraints (33). Sheikh Abu Masoudi et al. (2015) discussed the presence of the evaluator as a stressor in students 

during the OSCE exam, showing that the level of anxiety in the group directly supervised by the evaluator was 

higher than the group with indirect supervision. Thus, Sheikh described the presence of the assessor at the 

designated stations as one of the reasons for the anxiety associated with the OSCE exam (34). This being said, one 

may highlight the OSCE exam as a reason for the as the reason why no significant difference was found between the 

the study groups regarding self-efficacy scores. 

Another reason for the non-significant difference in the self-efficacy scores between the groups in this 

study may be the fact that they, as first-semester undergraduate students, had not passed the internship course or did 

not have enough experience to perform nasogastric tube insertion. In this regard, Haqqani et al.’s (2013) study 

aimed at investigating the correlation between self-efficacy and clinical performance of 51 internship nursing 

students (in their 8th semester). The study concluded that self-efficacy plays an important role in education, as it is 

effective in future performance (2). ….Alongside this, the students’ lack of experience in performing golf in 

Florence’s (2010) study was raised as a reason why the self-efficacy scores of students were not significant (23). 

As regards the students’ skill of nasogastric tube insertion, the statistical results showed that upon 

adjustment, the mean post-intervention score of nasogastric tube insertion skill, as well as its mean score difference, 

was significantly higher in the experimental group than in the control group. In this regard, Wright et al. (2008) 

conducted a study with 56 students to investigate the effect of a PETTLEP-based mental imagery training program 

on the performance of nursing skills. They reported a statistically significant difference between the experimental 

and control groups (p = 0.038) such that the students in the experimental group achieved a higher score in terms of 

blood pressure measurement technique. Also, a significantly positive relationship has been reported between mental 

imagery and the mean skill score of participants in the studies of Sanders et al. (2004), Butcher (1993), Sanders et al. 

(2008), Bramson et al. (2011), Afroozeh et al. (2013), Wright et al. (2007), Wright and Smith (2007), and Wright et 

al. (2014) (12, 15, 35-41). 

However, in the study of Wright et al. (2008), there were no significant differences between experimental 

and control groups in terms of the mean scores of students in performing aseptic skills (p = 0.69). In this regard, the 

researchers believed that the aseptic technique requires a constant reminder of its implementation method, for which 
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the PETTLEP technique, which is based on neural firing and performance reminder, may not be effective at one or 

another stage of the technique (12). Also, in Forlensa’s (2010) study, there was no statistically significant difference 

in golf playing scores between the mental imagery and control groups (12, 23). 

The PETTLEP mental imagery results in maximum learning because it involves both physical and 

cognitive elements in learning at the time of practice. As McMorris (2004) argues, imagery helps improve learning 

as it activates the right hemisphere of the brain concerning the information about what we see, sense, or focus on. 

Researchers also emphasize the role of imagery in both the first stage of learning and the problem-solving process. 

For example, when a student attempts to learn nasogastric tube insertion for the first time, mental imagery can 

substantially help him/her to learn the skill if it is used in the early stages of learning. Besides, imagery is effective 

in preparing a person to implement a well-learned skill. In this approach, the person imagines his/her successful 

performance through mental practice. Hence, mental imagery combines the characteristics of learning and 

performance situations and facilitates the storage of the action in memory and its retrieval from memory (42). 

Many cognitive researchers such as Schmidt (1975), Magel (1976), Fitz and Posner (1976), and Bohan 

(1991) believe that mental imagery in the early stages of learning psychomotor skills, where there are many 

ambiguities to the learner, helps the person to answer several questions about performing the movement. At this 

stage, the person attempts to answer questions such as “What should I do?” “How should I perform the skill?”, and 

“What is the next step?”. Thus, the use of mental imagery helps review the symbolic components, understand the 

movement patterns, codify in the brain the movements required to perform a skill, and create a movement program 

in the central nervous system. McMorris (2004) considered the creation of a model in the central nervous system as 

evidence for the efficacy of imagery. According to him, learning at the time of imagining an action is similar to the 

time that action is being performed in actuality. Therefore, when an individual images a motor activity, s/he benefits 

from extra practice. On the other hand, a transition from the cognitive stage of motor factors become more 

important, since PETTLEP-based mental imagery involves both cognitive and motor elements and seems to be 

applicable in both the early and the later stages of practice (42).  

The results of this study strongly support the PETTLEP-based mental imagery model. This model is not 

limited to a specific age group, level of experience, or sports assignments. It seems that a reason as to why 

PETTLEP-based mental imagery is superior to practice alone is the storage of information in memory because this 

method incorporates more physical and psychological factors as well as the whole senses. According to Holmes and 

Collins (2001), the more senses are involved in the PETTLEP-based mental imagery, the more effective this method 

will be (43).  

Given that the PETTLEP-based mental imagery was used only for one psychomotor skill in a nursing and 

midwifery group of students in the current study, it is recommended that research be conducted with a focus on the 

type of skill (i.e., simple and complex) for several psychomotor skills in students of other medical sciences (e.g., 

medicine, anesthesia, and operating room, among others).  
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V. Conclusion:  

Mental imagery based on the PATTLEP model is contributory to the development of the nasogastric tube 

insertion skill of students. Therefore, the application of this method is suggested for teaching the skills within the 

Fundamentals of nursing course of nursing and midwifery students. 
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