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ARTICLE INFO ABSTRACT

Keywords: Background: Surgeon shortages have emerged as a prominent global issue. Although various
Social cognitive career theory studies have explored the factors that influence medical students in choosing surgery as a career,
Surgery

addressing the need for surgeons requires a multifaceted approach. However, there is currently a
lack of a theoretically grounded scale to evaluate the effectiveness of surgical career development
or policy promotion. Thus, this study aimed to develop a questionnaire for assessing the pref-
erence for a surgical career by adopting the Social Cognitive Career Theory (SCCT).
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Materials and methods: The study aimed to develop the Social Cognitive Career Theory Scale to-
ward Surgery (SCCTSS) by adopting the framework of SCCT. The questionnaire was created
through expert consensus and the content validity index (CVI) calculation. Subsequently, a pilot
version of the SCCTSS was administered to 222 medical students in their clinical clerkships, and
the collected data underwent item analysis. Additionally, the validation of the SCCTSS by gender
was performed.

Results: The SCCTSS comprised 16 items that passed expert panel evaluation, with a CVI >0.8,
mean > 3.00, and an interquartile range <1. Item analysis demonstrated that the quality of the
SCCTSS met the qualifying threshold. Furthermore, the SCCTSS questionnaire effectively vali-
dated gender differences in surgical career preference.

Conclusions: We developed an internally consistent and reliable scale and validated it through an
expert panel method and feedback from medical students. Further research is required to evaluate
the targeted interventions that may assist in recruiting medical students into the field of surgery
through the application of the SCCTSS.

Abbreviation

SCCTSS social cognitive career theory scale toward surgery

CVI content validity index

SCCT Social cognitive career theory
CI confidence interval

IQR interquartile range

1. Introduction

Surgeon shortages, stemming from their uneven distribution among medical specialties, have emerged as a global concern [1-7].
Numerous studies have investigated factors influencing medical students’ career choice in surgery, including exposure prior to
clerkship, clinical experience, mentorship, the surgical lifestyle, and personality traits [8-12]. Addressing the shortage of surgeons
necessitates a comprehensive approach encompassing increased investment in training and educational programs, innovative care
delivery models, improvements in working conditions, and incentives for practice [7]. However, there is a lack of a theoretically
grounded scale for assessing the effectiveness of surgical career development and policy promotion. Hence, we have developed and
validated a scale that evaluates the factors influencing the preference for a surgical career by adopting the social cognitive career
theory.

Social cognitive career theory (SCCT), derived from Bandura’s general social cognitive theory [13], is widely used in the field of
career development [14]. SCCT encompasses interconnected components, including self-efficacy, interests, outcome expectations, and
personal intentions/goals, as depicted in Fig. 1 [15]. Self-efficacy refers to an individual’s belief in their ability to perform a specific
behavior, and this belief can be dynamic and subject to change. Outcome expectations reflect an individual’s anticipation of the
outcomes associated with engaging in a particular behavior, with higher positivity increasing the likelihood of behavior engagement.
Interest development emerges in light of the interplay between self-efficacy and outcome expectations. Personal goals are aligned with
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Social Cognitive Career Theory
( Toward a unifying social cognitive theory of career and academic interest, choice, and performance, Lent et al. 1994 )

Fig. 1. Diagram of Social Cognitive Career Theory (SCCT): Adopted from Lent et al., 1994; Toward a unifying social cognitive theory of career and
academic interest, choice, and performance.
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an individual’s self-efficacy and outcome expectations, guiding their behavior and commitment to specific actions. Therefore, SCCT
provides a valuable framework for investigating the underlying factors in career decision-making. Notably, SCCT emphasizes the
significance of personal agency for individuals [16,17], a factor often overlooked in the career development process. Additionally,
SCCT facilitates the identification of critical factors, including personal, contextual, and behavioral variables, that influence the
development of career interests, abilities, goals, and choices. While SCCT has been successfully applied to various occupational do-
mains such as engineering, science, mathematics [18,19], and medicine [20-23], its application in surgery remains limited.

Given the global concern regarding insufficient applicants for surgery residency, it is crucial to examine the career preferences of
medical students prior to their graduation and selection of a specialty residency. Previous studies have indicated that factors such as
gender, personality, and curriculum structure play significant roles in career selection; however, the underlying process of medical
career decision-making remains incompletely understood [11]. Consequently, this study aimed to develop a scale based on the SCCT to
explore the factors influencing medical students’ decision to pursue surgery as a career.

2. Materials and method
2.1. Participants

The study involved two distinct groups of participants. The first group consisted of eight experts, including three surgeons, three
medical education professors, and two professors specializing in education. These individuals formed the expert panel responsible for
the development stage of the Social Cognitive Career Theory Scale Toward Surgery (SCCTSS).

The second group comprised 222 sixth-year medical students currently undergoing clinical clerkships. It is worth noting that most
medical schools in Taiwan offer a 6-year medical doctor (MD) program, which includes pre-medical courses, clinical courses, and
clerkship training spanning a total of 6 years. The participants in this study were explicitly sixth-year students who were in their second
year of clerkship training and approaching graduation. After obtaining oral informed consent, the students were surveyed after
completing their surgery clerkship. It is important to emphasize that participation in the survey was voluntary and not mandatory as
part of their coursework.

Furthermore, the completion of the questionnaire was unrelated to their academic grades. Participants were given the option to
decline participation without having to provide any explanation. Ethical approval for the study was obtained from the institutional
review board of our institution (N201702059).

2.2. SCCTSS questionnaire development process

The Social Cognitive Career Theory Scale Toward Surgery (SCCTSS) was developed to assess self-efficacy, outcome expectations,
surgical interests, and the likelihood of choosing surgery as a career among medical students. The development of the SCCTSS involved
two distinct phases, as illustrated in Fig. 2 [24].

2.2.1. Phase I: development of SCCTSS
The first phase of the SCCTSS questionnaire development involved five steps. Firstly, the initial draft of the SCCTSS was created by
adopting the SCCT framework, which consists of four domains: self-efficacy, outcome expectations, interests, and intentions (Fig. 1).

Phase I: Development of SCCTSS Phase II: Quality assessment of SCCTSS
SCCTSS Criteria setting: Criteria setting: Expert panel Editing SCCTSS Pilot SCCTSS to Criteria setting: Conducting
evaluation version  Expert invitation Expert panel flow survey pilot version medical students item analysis item analysis
— B
ﬂ w - SCCTSS
v
g) I = = EE
Drafting based on  Surgeons / e
social cognitive Medical educators
career theory Education Professors

SCCTSS : social cognitive career theory scale toward surgery

Expert Panel Method

@ Criteria Setting for Item Analysis:
Yes
B e The t value of a critical ratio > 3.5
o < T with statistical mgplﬁcance (p<0.05)
e [tem-total correlation > 0.40

Ve e Cronbach’s o> 0.70

No
CVI, content validity index

Fig. 2. SCCTSS questionnaire development process and criteria of the item analysis.
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Four items were drafted within each domain, resulting in 16 items (Table 1). Secondly, criteria were established to invite experts with
teaching and research experience to review the scale (step 2). Surgeons with over ten years of clinical teaching experience, physicians
in medical education, and professors specializing in education were invited to participate in the panel. Thirdly, the expert panel
method was implemented, as illustrated in Fig. 2 (step 3). Fourthly, the experts evaluated the SCCTSS pilot version by scoring the items
on a 4-point Likert scale (step 4). The scores ranged from 1 to 4, with each value indicating a specific recommendation: (1) deletion, (2)
major revision required, (3) minor revision required, and (4) suitable (Supplementary Table 1). Each item was assigned a mean and an
interquartile range (IQR) based on the ratings from the Likert scale. The content validity index (CVI) was calculated by dividing the
number of experts rated each item by the total number of experts. Items with a mean score greater than 3 and a CVI greater than 0.8
were retained or revised, while items with a mean score less than 3 or a CVI less than 0.8 were excluded. Finally, the SCCTSS pilot
version was developed using the expert panel method (step 5, Fig. 2).

2.2.2. Phase II: Quality assessment of SCCTSS

The second phase of the study focused on the quality assessment of the questionnaire and consisted of three steps. Firstly, to
evaluate the quality of the questionnaire (Supplementary Table 2), the SCCTSS pilot version was administered to a group of medical
students (step 1). Secondly, criteria for item analysis were established based on several statistical methods, as presented in Fig. 2
[24-27]. These criteria included: (1) a critical ratio t-value greater than 3.5 with statistical significance (p < 0.05) and a 95 % con-
fidence interval (CI) that did not include 0, (2) item-total correlation exceeding 0.40, and (3) Cronbach’s alpha coefficient greater than
0.70 (step 2). Finally, item analysis was conducted, and any item that exhibited a Cronbach’s alpha coefficient lower than 0.7 was
eliminated from the scale (step 3).

2.3. Data analysis

Data analyses were performed using Statistical Package for Social Sciences, version 19. Descriptive statistics such as mean,
interquartile range (IQR), and content validity index (CVI) were calculated based on the expert panel survey data. To assess the quality
of the survey results among experts with diverse backgrounds, the Kruskal-Wallis test was employed. In cases where significant dif-
ferences were detected in the Kruskal-Wallis test, Dunn’s test was conducted as a post hoc test.

The item analysis of the SCCTSS pilot version involved calculating the critical ratio, item-total correlation, and Cronbach’s «, as
depicted in Fig. 2. In the quality assessment phase, item analysis was employed to evaluate the individual test items’ quality. This
analysis provided information on whether an item effectively measured the intended content and construct. Item discrimination was
assessed by comparing the performance of an item between different groups, with the groups categorized based on a measure of the
construct. The responses were sorted in ascending order based on the individual sum score of the SCCTSS. High-score and low-score
groups were then identified from the top and bottom one-third, respectively, using a cutoff to differentiate the two groups. The critical
ratio was utilized to determine the differences between the high-score and low-score groups, with a threshold greater than 3.5.
Furthermore, the item-total correlation was employed to assess the correlation between each item and the total score [26]. A higher

Table 1

Content validity of the SCCTSS established through a 16-item investigation by an expert panel method.
Item Question Mean IQR CVI Judge
Domain 1. Self-efficacy of surgical competency
1 I will be capable of performing surgical tasks. 3.63 1 1 Accept
2 I will be competent in developing my skills for a career in surgery. 3.75 0.75 1 Accept
3 I will be competent in acquiring surgical knowledge for a career in surgery. 3.75 0.75 1 Accept
4 I will be competent as an attending surgeon. 3.88 0 1 Accept
Domain 2. Outcome expectations for a career as a surgeon
5 1 will have a sufficient or satisfactory income as a surgeon. 3.5 1 1 Accept
6 As a surgeon, I will obtain high social status. 4 0 1 Accept
7 As a surgeon, I will develop or reach my potential. 4 0 1 Accept
8 1 will assist those in need as a surgeon. 3.88 0 1 Accept
Domain 3. Interests in surgery
9 1 would like to collaborate with surgeons. 3.75 0.75 1 Accept
10 I would like to learn about surgical advancements. 4 0 1 Accept
11 I would like to practice more skills related to surgery. 3.88 0 1 Accept
12 1 would like to join more curricula related to surgery. 3.88 0 1 Accept
Domain 4. Intention to have a career as a surgeon
13 Performing surgeries is my dream. 3.75 0.75 1 Accept
14 Surgical activities are in line with my interests and personality. 4 0 1 Accept
15 I like hands-on skills in the medical field. 3.88 0 1 Accept
16 I want to become a surgeon. 3.88 0 1 Accept

OIQR: interquartile range; CVI: content validity index.

OEight experts: three surgeons, three medical education professors, and two professors with expertise in education.

The experts surveyed the SCCTSS evaluation version by scoring items using a 4-point Likert scale. Scores 1, 2, 3, and 4, respectively, indicated their
recommendations: (1) deletion, (2) major revision needed, (3) minor revision needed, and (4) suitable.

{Content Validity Index (CVI) was computed as the number of experts rating each item divided by the total number of experts.
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coefficient value indicated a stronger correlation between the item and the total test score, with a threshold greater than 0.40 [27].
Additionally, Cronbach’s o was calculated to evaluate the reliability of the SCCTSS, with a value exceeding 0.70 considered favorable
[25]. Moreover, we examined the gender differences in SCCTSS scores. Statistical significance was determined when the p-value was
below 0.05, or the 95 % confidence interval did not include 0.

3. Results
3.1. Development and analysis of the SCCTSS

The expert panel developed the pilot version of the SCCTSS, following the framework of SCCT [15], which encompasses four
domains: self-efficacy, outcome expectations, interests, and career intentions. Each domain consisted of four items, resulting in 16
items. Following the expert panel survey, all 16 items met the inclusion criteria, including a content validity index (CVI) greater than
0.8, a mean equal to or greater than 3.00, and an interquartile range (IQR) less than or equal to 1. As a result, the 16 items were
incorporated into the SCCTSS with minimal modifications to the pilot version (Table 1).

The expert panel survey, including three surgeons, three medical educators, and two educators, was analyzed and presented in
Table 2. The results indicated no significant differences observed in the domains or items among the experts with diverse backgrounds.
The mean scores ranged from 3.00 to 6.00, while the chi-square values ranged from 0 to 3. Moreover, all the p-values were greater than
0.05, suggesting no statistically significant variations among the experts.

3.2. Quality assessment of the SCCTSS

The quality analysis conducted with the 222 medical students revealed good discrimination, and reliability of the SCCTSS items, as
presented in Table 3. Regarding item discrimination, the t-values for all 16 items ranged from 8.05 to 19.66, indicating statistical
significance (p < 0.001). The t values for domains 1 (self-efficacy of surgical competency), 2 (outcome expectations for a career as a
surgeon), 3 (interests in surgery), and 4 (intention to have a career as a surgeon) ranged from 12.40 to 15.78, 19.66 to 8.05, 13.61 to
18.14, and 12.58 to 19.41, respectively, with all values indicating high discrimination (all p-values <0.001). The coefficients of item-
total correlation ranged from 0.489 to 0.806. For item-total correlations (r) and correlations of domains 1 (self-efficacy of surgical
competency), 2 (outcome expectations for a career as a surgeon), 3 (interests in surgery), and 4 (intention to have a career as a surgeon)
ranged from 0.677 to 0.782, 0.489 to 0.860, 0.739 to 0.787, and 0.732 to 0.833, respectively. Regarding the reliability of the SCCTSS,
Cronbach’s o was calculated to be 0.954 for the 16 items. When each item was removed separately, Cronbach’s a ranged from 0.949 to
0.953. The final version of the questionnaire is presented in Supplementary Table 3.

3.3. Gender differences in the SCCTSS

In Table 4, 222 medical students, consisting of 120 men and 102 women, completed the SCCTSS questionnaire. No significant

Table 2
Analysis of differences among expert panel members for the SCCTSS.
Domain/item Surgeons Medical educators Educators Kruskal-Wallis test
Rank Mean Rank Mean Rank Mean X2 P
Domain 1. Self-efficacy of surgical competency 4.67 5.00 3.50 0.62 0.734
1. I will be capable of performing surgical tasks. 4.67 4.67 4 0.16 0.925
2. I will be competent in developing my skills for a career in surgery. 4.17 5.50 3.50 1.56 0.459
3. I will be competent in acquiring surgical knowledge for a career in surgery. 4.17 5.50 3.50 1.56 0.459
4. I will be competent as an attending surgeon. 5.00 5.00 3.00 3.00 0.223
Domain 2. Outcome expectations for a career as a surgeon 4.33 4.33 5.00 0.13 0.936
5. I will have a sufficient or satisfactory income as a surgeon. 4.00 5.17 4.25 0.49 0.782
6. As a surgeon, I will obtain high social status. 4.50 4.50 4.50 0 1.000
7. As a surgeon, I will develop or reach my potential. 5.00 3.67 5.00 1.67 0.435
8. I will assist those in need as a surgeon. 4.17 4.17 5.50 0.78 0.678
Domain 3. Interests in surgery 3.00 5.00 6.00 2.63 0.269
9. I would like to collaborate with surgeons. 3.17 4.83 6.00 2.26 0.323
10. I would like to learn about surgical advancements. 4.50 4.50 4.50 0 1.000
11. I would like to practice more skills related to surgery. 3.67 5.00 5.00 1.67 0.435
12. I would like to join more curricula related to surgery. 3.67 5.00 5.00 1.67 0.435
Domain 4. Intention to have a career as a surgeon 3.50 5.33 4.75 1.04 0.594
13. Performing surgeries is my dream. 3.33 4.67 6.00 2.02 0.364
14. Surgical activities are in line with my interests and personality. 4.50 4.50 4.50 0 1.000
15. I like hands-on skills in the medical field. 3.67 5.00 5.00 1.67 0.435
16. I want to become a surgeon. 5.00 5.00 3.00 3.00 0.734

OEight experts: three surgeons, three medical education professors, and two professors with expertise in education.
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Table 3
Item analysis of 16 items in the SCCTSS.
Items Critical ratio Item-total Cronbach’s
t value 95 % CI correlations if item deleted

Domain 1. Self-efficacy of surgical competency

1. I will be capable of performing surgical tasks or procedures in a surgical career. 15.78* 3.18 to 4.09 0.755 0.951
2. T will be capable of obtaining the required skills for a surgical career. 15.63* 3.22t0 4.16 0.782 0.950
3. I will be capable of obtaining the required surgical knowledge for a surgical career. 12.40* 2.58 to 3.56 0.677 0.953
4. I will be capable as an attending surgeon. 14.30* 3.44 to 4.54 0.719 0.952
Domain 2. Outcome expectations for a career as a surgeon

5. As a surgeon, I will earn a sufficient income. 8.05* 1.69 to 2.79 0.489 0.956
6. As a surgeon, I will obtain high social status. 8.32* 1.84 to 2.99 0.566 0.954
7. As a surgeon, I will develop or reach my potential. 19.66* 3.55 to 4.34 0.860 0.949
8. As a surgeon, I will assist individuals in need. 11.24* 2.22t0 3.16 0.723 0.952
Domain 3. Interests in surgery

9. I would like to work with surgeons and surgical teams. 18.14* 3.60 to 4.48 0.787 0.950
10. I would like to learn about surgical advancements. 13.88* 2.59 to 3.46 0.739 0.952
11. I would like to practice my surgical skills. 13.63* 2.59 to 3.47 0.767 0.951
12. I would like to participate in surgical curricula. 13.61* 2.67 to 3.58 0.768 0.951
Domain 4. Intention to have a career as a surgeon

13. One of my ambitions is to perform surgeries. 16.25* 3.82to 4.88 0.785 0.951
14. Surgical activities are in line with my interests and personality. 19.41* 4.25 to 5.21 0.833 0.949
15. I prefer hands-on activities in the medical field. 12.58* 2.89 to 3.97 0.732 0.951
16. I want to be a surgeon. 18.31* 4.26 to 5.29 0.806 0.950
Criteria >3.5 Do not cross 0 >.40 >.070

Medical students: 222 in total.
Asterisks (*) indicate p < 0.001.; 95 % CI: 95 % confidence interval.

differences were observed in the overall scores or domain 3 (interests in surgery) scores between male and female medical students.
However, female students demonstrated lower scores in domain 2 (outcome expectations for a career as a surgeon) compared to their
male counterparts, with a 95 % confidence interval (CI) ranging from 0.37 to 3.76 (p = 0.017). Specifically, lower scores were observed
for item 5 (satisfactory income; 95 % CI: 0.20 to 1.18; p = 0.006), item 6 (high social status; 95 % CI: 0.22 to 1.20; p = 0.005), and item
7 (development potential; 95 % CI: 0.10 to 1.15; p = 0.020). Additionally, female students had lower scores for item 4 (competence as a
surgeon; 95 % CI: 0.36 to 1.58; p = 0.002), item 14 (consistent with my interests and personality; 95 % CI: 0.02 to 1.31; p = 0.042), and
item 16 (want to be a surgeon; 95 % CI: 0.13 to 1.45; p = 0.020).

Table 4
SCCTSS validation by gender.
Men (Mean + SD) Women(Mean =+ SD) 95 % CI p-

value
Domain 1. Self-efficacy of surgical competency 25.68 + 8.19 23.90 + 6.76 —0.20t0 3.76  0.077
1. I will be capable of performing surgical tasks or procedures in a surgical career. 6.82 +2.18 6.64 + 2.03 —0.38t0 0.74  0.529
2. I will be capable of obtaining the required skills for a surgical career. 6.93 + 2.22 6.58 + 1.99 —0.22t00.91  0.225
3. I'will be capable of obtaining the required surgical knowledge for a surgical career. ~ 6.18 + 2.08 5.89 +1.81 —0.24t0 0.80  0.285
4. 1 will be capable as an attending surgeon. 5.77 + 2.54 4.79 £+ 2.05 0.36 to 1.58 0.002*
Domain 2. Outcome expectations for a career as a surgeon 29.23 + 6.36 27.17 £ 6.42 0.37 to 3.76 0.017*
5. As a surgeon, I will earn a sufficient income. 7.32 +£1.65 6.63 £+ 2.06 0.20 to 1.18 0.006*
6. As a surgeon, I will obtain high social status. 7.53 + 1.69 6.82 + 2.00 0.22 to 1.20 0.005*
7. As a surgeon, I will develop or reach my potential. 6.90 + 2.02 6.27 +1.94 0.10 to 1.15 0.020*
8. As a surgeon, I will assist individuals in need. 7.82 +1.76 7.65 + 1.64 —0.28t00.62  0.461
Domain 3. Interests in surgery 31.23 +7.32 30.47 £ 6.16 —-1.05t02.56  0.412
9. I would like to work with surgeons and surgical teams. 6.88 + 2.22 6.49 + 2.17 —0.19t0 0.98  0.185
10. I would like to learn about surgical advancements. 7.95 + 1.83 782+ 1.71 —0.34t0 0.60  0.597
11. I would like to practice my surgical skills. 8.25 + 1.96 8.20 + 1.55 —0.43t00.53  0.823
12. I would like to participate in surgical curricula. 8.14 £1.92 7.96 +£1.75 —0.31t0 0.67  0.467
Domain 4. Intention to have a career as a surgeon 28.33 + 8.82 26.67 + 8.40 —0.63t03.95 0.155
13. One of my ambitions is to perform surgeries. 7.23 +2.31 6.84 + 2.54 —0.26t0 1.02  0.243
14. Surgical activities are in line with my interests and personality. 6.88 + 2.46 6.22 + 2.39 0.02 to 1.31 0.042*
15. I prefer hands-on activities in the medical field. 7.64 + 2.10 7.82 +2.12 —0.74t0 0.38  0.522
16. I want to be a surgeon. 6.58 + 2.48 5.78 + 2.52 0.13 to 1.45 0.020*
Total 117.83 + 27.20 111.28 + 23.28 —0.22t013.3 0.058

Medical students: 222 in total; men/women = 120/102.
Asterisks (*) indicate statistical significance.
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4. Discussion

The global shortage of surgeons has become a significant issue of concern [1-6]. To contribute to the understanding of factors
influencing medical students’ career choices, we developed a scale based on the Social Cognitive Career Theory (SCCT) specifically
tailored to the field of surgery. This scale can be a valuable tool for future studies exploring the determinants of career preferences
among medical students. The SCCTSS questionnaire was meticulously drafted and validated through an expert panel method. The
feedback and evaluations from the expert panel were instrumental in refining and finalizing the SCCTSS pilot version. Furthermore, the
questionnaire was administered to 222 medical students to assess its quality, and item analysis criteria were established based on
statistical principles. Additionally, the scale’s validity was further examined through gender-based analysis.

Numerous studies have examined the factors influencing medical students’ career choices in surgery, revealing gender, mentorship,
pre-clerkship exposure, clinical experience, surgical lifestyle, personality, and salary as key determinants [9-12]. Given these factors’
multifaceted and dynamic nature, we developed a scale based on the Social Cognitive Career Theory (SCCT), which has proven
effective in various domains [18,19]. The global shortage of surgeons is a complex issue with wide-ranging implications. Integrating
theoretical frameworks in research is crucial as it provides a basis for comprehending and interpreting empirical observations. By
adopting the SCCT, we sought to explore and gain insights into this phenomenon. Utilizing a theoretical framework ensures that the
study is firmly grounded in established knowledge and can build upon existing research. Furthermore, employing a theory enhances
the generalizability and applicability of findings beyond the specific context, making a theoretical framework indispensable for
advancing scientific inquiry in medical education [28,29].

The SCCT encompasses various factors, such as emotions, motivation, experiences, and expectations, to elucidate career devel-
opment and decision-making processes. According to this theory, individuals’ career-related behaviors are influenced by their beliefs
in self-efficacy, outcome expectations, personal goals, and environmental factors, including social support and opportunities for
learning and personal growth. Emotions, motivation, and experiences are pivotal in shaping individuals’ self-efficacy beliefs and
outcome expectations, impacting their career choices and behaviors. Thus, the social cognitive career theory offers a comprehensive
framework for comprehending the intricate interplay between individual attributes, environmental factors, and behavior, ultimately
shaping career choices and development [15]. Personal agency, defined as the belief that one is the causal agent of their actions, is a
prominent aspect of SCCT; however, it is often overlooked in evaluating career development processes [16,17]. Incorporating personal
agency into longitudinal follow-up studies can provide valuable insights into medical career decision-making and identify critical
factors that influence career interests, abilities, and goals, including personal, contextual, and behavioral variables. Additionally, SCCT
functions as a process model where self-efficacy and outcome expectations are causal antecedents to interests and goals [15,30].
Self-efficacy, which refers to an individual’s belief in their ability to perform tasks or achieve goals successfully, is a fundamental
component of social cognitive theory [31,32]. Research in various domains has consistently shown that self-efficacy plays a crucial role
in predicting and explaining the successful initiation and maintenance of behavioral changes [33-35]. Therefore, further investigation
in surgery can explore how sources of self-efficacy, such as mastery experiences, vicarious experiences [36], verbal persuasion, and
somatic and affective states, can be effectively manipulated to enhance engagement levels and improve surgical performance.

Utilizing the social cognitive career theory (SCCT) to develop a questionnaire for surgical career development offers several
strengths [37]. Firstly, SCCT is a well-established theoretical framework that provides a systematic and comprehensive approach to
comprehending the factors influencing the development of surgical aptitude. The theory emphasizes the significance of social learning,
self-efficacy, and personal goals in shaping career development, thus enabling researchers to identify critical constructs and factors
that impact surgical aptitude. Secondly, employing SCCT in questionnaire development enhances the reliability and validity of the
instrument. By grounding the items in a robust theoretical foundation, researchers ensure their relevance and meaningfulness to in-
dividuals aspiring to pursue a surgical career. Thirdly, using SCCT facilitates identifying specific areas that may require targeted in-
terventions or support to foster the development of surgical skills and competencies. For instance, if the questionnaire reveals low
levels of self-efficacy among surgical trainees, interventions such as skills training or mentorship programs can be implemented to
address this issue. Despite these advantages, SCCT has not yet been applied to the context of career decision-making in surgery.

There were limitations in adopting the SCCT to develop a scale for surgical career development [37]. First, the theory may
overemphasize individual factors and not fully consider broader social and systemic factors that influence surgical career development,
such as organizational culture and access to training opportunities. Second, the SCCT framework primarily focuses on cognitive factors
and may not fully capture the importance of non-cognitive factors, such as personal values and life circumstances, in shaping career
decisions and outcomes. Furthermore, SCCT-based questionnaires rely on self-report measures, which may be subject to response
biases and social desirability effects. Lastly, the SCCT-based questionnaires have limited predictive validity regarding actual career
outcomes, such as job satisfaction, career advancement, and retention [37].

The quality assessment in questionnaire development in our study involved examining the validity and quality of the questionnaire
items, as well as the questionnaire’s structure and design [38]. This process was critical to ensure the questionnaire provided reliable
and valid data when presented to participants. Several steps were involved in evaluating the quality of the questionnaire, including
content validity, face validity, construct validity, and reliability. A panel of experts, comprising subject matter experts, clinicians, and
researchers, as shown in Tables 1 and 2, evaluated the questionnaire items for content validity, which included determining their
relevance, appropriateness, and comprehensiveness. The experts also provided feedback on the clarity and comprehensibility of the
items, which related to face validity. As presented in Table 3, the questionnaire was further administered to 222 medical students to
evaluate its construct validity, measuring whether the questionnaire items corresponded to the intended constructs. The strength of the
relationship between the questionnaire items and other related measures was determined through statistical analyses, such as cor-
relation analysis. We also assessed reliability by evaluating the consistency and stability of the questionnaire items among medical
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students in Table 3. Moreover, we validated the scale by gender in Table 4.

Regarding gender diversity issues, surgery is male-dominated in most countries, even though female medical students have
accounted for half of all medical students in the United States since 2008 [39]. Therefore, promoting gender diversity and attracting
women to pursue a surgical specialty have been major international concerns [40-42]. In this study, we found no gender differences in
interest in surgery. However, the female medical students had lower scores in self-efficacy and aspiration to become attending sur-
geons. Conversely, male students had higher scores in outcome expectations for a career as a surgeon, such as income, social status, and
personal development. These findings align with previous research [40]. Mentorship and role model identification have been
considered crucial factors in recruiting female students and fostering a supportive culture for gender diversity [41-43]. Further studies
could apply longitudinal surveys using the SCCTSS to investigate the impact of mentoring systems. The SCCTSS scale has shed light on
the current situation and successfully validated gender differences in the intention to pursue surgery as a career. Indeed, the gender
issue mentioned above remains a global concern and warrants further exploration and attention in future studies.

Item analysis is a statistical procedure used to evaluate the quality of individual items on a questionnaire. It can be used to assess the
validity and reliability of a questionnaire. The item-total correlation is the correlation between each item and the total score on the
questionnaire, while Cronbach’s alpha is a measure of internal consistency reliability. Setting the lowest and highest scores is typically
done by dividing the total score range into equal intervals. The specific cutoffs for low and high scores should be determined based on
the study’s goals and the properties of the questionnaire or test being analyzed. Selecting from the top and bottom one-third of the
scores is a common method for identifying high and low scorers in the item-total analysis [44].

Nunnally and Bernstein suggest that item-total correlations should be at least 0.3 for individual items on a scale [45]. The 0.3
threshold for the coefficient of item-total correlation is a widely cited guideline in psychometrics, although it does not originate from a
specific empirical study or standard. Instead, it is a convention that has emerged based on general principles of scale development and
validation. Many researchers have since adopted this guideline as a rough benchmark for assessing item quality in scales. However, it is
essential to note that the threshold for the coefficient of item-total correlation may vary based on the context and purpose of the
analysis. In our study, we employed a stricter threshold of 0.4.

The optimal sample size for assessing the reliability and validity of a questionnaire depends on several factors, such as the research
objectives, the complexity of the construct under investigation, and the statistical methods employed. Some researchers have rec-
ommended a minimum sample size of 100-200 participants to achieve sufficient power and accuracy in reliability and validity an-
alyses [46]. In our study, we employed convenience sampling, and 222 medical students, which accounts for 70 % of the total
population, voluntarily participated. The participants voluntarily filled in the questionnaire for the quality assessment of the SCCTSS.
This was not required as part of their coursework and was not related to their grades. They were given the option to decline partic-
ipation without providing any explanation.

Our study has several limitations that should be acknowledged. Firstly, the generalizability of the SCCTSS findings may be limited
as it was only tested on medical students from our institution, and results may vary among students from different countries or
educational settings. Secondly, the participants in our study were in their sixth year of medical school and had not yet decided on a
specialty. It is important to note that in our context, students are required to complete compulsory military service and additional
postgraduate training before applying for a specialty. Therefore, a follow-up study with these students would provide valuable insights
into their career decision-making process. Lastly, future research should consider conducting longitudinal surveys using the SCCTSS to
explore how contextual factors, learning experiences, and student demographics influence their specialty preferences and ultimate
career choices.

5. Conclusion

The process of selecting a surgical specialty poses significant challenges for medical students. In light of the global concern
regarding surgeon shortages [1-6], we developed and validated the pilot SCCTSS. The pilot SCCTSS demonstrated good internal
consistency and reliability, indicating its suitability as a measurement tool. The scale’s development and validation involved gathering
expert opinions and feedback from medical students, ensuring its relevance and applicability. Notably, the SCCTSS successfully
identified gender differences in the intention to pursue a surgical career. The shortage of surgeons and the need for increased female
representation in the field remain pressing worldwide, warranting further exploration and practical solutions.

In future research, longitudinal surveys will be essential for assessing the changes in SCCTSS scores over time and evaluating the
impact of interventions such as mentorship programs, improvements in surgical curriculum, increased hands-on skill practice, and
enhancements to the learning environment in the operating room. Using a quantitative scale, we can measure the sequential changes in
SCCTSS scores following the implementation of these interventions, observing the effects months or years later. Furthermore, those
longitudinal studies utilizing the SCCTSS will help to uncover the influence of interventions, contextual factors, and relationships on
the decision-making process of medical students regarding the pursuit of surgery as a career. Additionally, it is necessary to conduct
long-term follow-up studies that track medical students after graduation to validate the SCCTSS scores against their eventual career
choices in surgery.

Data availability

The data associated with our study has not been deposited into a publicly available repository. Data will be made available on
request.



H.-Y. Chiu et al. Heliyon 9 (2023) e21685

CRediT authorship contribution statement

Hsin-Yi Chiu: Writing — review & editing, Writing — original draft, Visualization, Validation, Supervision, Software, Resources,
Project administration, Methodology, Investigation, Funding acquisition, Formal analysis, Data curation, Conceptualization. Chi-
Ming Chiang: Writing — review & editing, Writing — original draft, Validation, Methodology, Investigation, Data curation, Concep-
tualization. Yi-No Kang: Writing — review & editing, Writing - original draft, Validation, Methodology, Data curation, Conceptual-
ization. Chia-Che Chen: Writing — review & editing, Writing — original draft, Validation, Methodology, Investigation, Data curation.
Chien-Chih Wu: Writing — review & editing, Writing — original draft, Supervision, Methodology, Investigation, Data curation. Yu-Han
Chiu: Writing — review & editing, Writing — original draft, Validation, Software, Methodology, Formal analysis, Data curation,
Conceptualization. Kung-Pei Tang: Writing — review & editing, Writing — original draft, Supervision, Methodology, Data curation.
Chih-Chin Kao: Writing — review & editing, Writing — original draft, Supervision, Investigation, Data curation. Po-Li Wei: Writing —
review & editing, Writing — original draft, Supervision, Resources, Methodology, Conceptualization.

Declaration of competing interest

The authors declare the following financial interests/personal relationships which may be considered as potential competing
interests:Hsin-Yi Chiu reports financial support was provided by TMU111-AE1-B13 and National Science and Technology Council:
NSTC 107-2635-H-038-001.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.heliyon.2023.e21685.

References

[1] T. Tago, M. Shimoda, R. Imazato, R. Udou, K. Katsumata, A. Tsuchida, et al., Possibility for avoidance of urgent nighttime operations for acute appendicitis in a
regional core university hospital, Epub 20210518, Asian J. Endosc. Surg. 15 (1) (2022) 22-28, https://doi.org/10.1111/ases.12953. PubMed PMID: 34008336.

[2] C. St Hilaire, T. Kopilova, J.M. Gauvin, Attracting the best students to a surgical career, Surg. Clin. 101 (4) (2021) 653-665, https://doi.org/10.1016/j.
suc.2021.05.011. PubMed PMID: 34242607.

[3] M. Hoyler, S.R. Finlayson, C.D. McClain, J.G. Meara, L. Hagander, Shortage of doctors, shortage of data: a review of the global surgery, obstetrics, and anesthesia
workforce literature, World J. Surg. 38 (2) (2014) 269-280, https://doi.org/10.1007/500268-013-2324-y. PubMed PMID: 24218153.

[4] G.F. Sheldon, The evolving surgeon shortage in the health reform era, Epub 20110506, J. Gastrointest. Surg. 15 (7) (2011) 1104-1111, https://doi.org/
10.1007/511605-011-1430-0. PubMed PMID: 21547594.

[5] J.C. Cobey, The surgeon shortage: constructive participation during health reform, author reply, J. Am. Coll. Surg. 211 (4) (2010) 568, https://doi.org/10.1016/
j.jamecollsurg.2010.07.005. PubMed PMID: 20868983.

[6] W.M. Oslock, B. Satiani, D.P. Way, R.M. Tamer, J. Maurer, J.D. Hawley, et al., A contemporary reassessment of the US surgical workforce through 2050 predicts
continued shortages and increased productivity demands, Epub 20210724, Am. J. Surg. 223 (1) (2022) 28-35, https://doi.org/10.1016/j.amjsurg.2021.07.033.
PubMed PMID: 34376275.

[7] J.G. Meara, A.J. Leather, L. Hagander, B.C. Alkire, N. Alonso, E.A. Amebh, et al., Global Surgery 2030: evidence and solutions for achieving health, welfare, and
economic development, Epub 20150426, Lancet 386 (9993) (2015) 569-624, https://doi.org/10.1016/50140-6736(15)60160-X. PubMed PMID: 25924834.

[8] K. Grover, P. Agarwal, N. Agarwal, M.D. Tabakin, K.G. Swan, Students to surgeons: increasing matriculation in surgical specialties, Epub 20160704, Surg.
Innovat. 23 (6) (2016) 623-634, https://doi.org/10.1177/1553350616656283. PubMed PMID: 27381739.

[9] L.E. Schmidt, C.A. Cooper, W.A. Guo, Factors influencing US medical students’ decision to pursue surgery, Epub 20160331, J. Surg. Res. 203 (1) (2016) 64-74,
https://doi.org/10.1016/j.jss.2016.03.054. PubMed PMID: 27338536.

[10] S. Khan, Inspiring the next generation of surgeons, Postgrad. Med. 96 (1133) (2020) 162, https://doi.org/10.1136/postgradmedj-2019-137281.

[11] S.J. Querido, D. Vergouw, L. Wigersma, R.S. Batenburg, M.E. De Rond, O.T. Ten Cate, Dynamics of career choice among students in undergraduate medical
courses. A BEME systematic review: BEME Guide No. 33, Epub 20150915, Med. Teach. 38 (1) (2016) 18-29, https://doi.org/10.3109/
0142159x.2015.1074990. PubMed PMID: 26372112.

[12] J.K. Peel, C.M. Schlachta, N.A. Alkhamesi, A systematic review of the factors affecting choice of surgery as a career, Can. J. Surg. 61 (1) (2018) 58-67, https://
doi.org/10.1503/¢js.008217. PubMed PMID: 29368678; PubMed Central PMCID: PMCPMC5785290.

[13] A. Bandura, Prentice-hall Series in Social Learning Theory. Social Foundations of Thought and Action: A Social Cognitive Theory, 1986. Englewood Cliffs, NJ.

[14] C.L. Juntunen, T.C. Motl, M. Rozzi, Major Career Theories: International and Developmental Perspectives. International Handbook of Career Guidance,
Springer, 2019, pp. 45-72.

[15] R.W. Lent, S.D. Brown, G. Hackett, Toward a unifying social cognitive theory of career and academic interest, choice, and performance, J. Vocat. Behav. 45 (1)
(1994) 79-122.

[16] S. Gallagher, Philosophical conceptions of the self: implications for cognitive science, Trends Cognit. Sci. 4 (1) (2000) 14-21.

[17] A. Bandura, Toward a psychology of human agency, Perspect. Psychol. Sci. 1 (2) (2006) 164-180.

[18] R.W. Lent, S.D. Brown, J. Schmidt, B. Brenner, H. Lyons, D. Treistman, Relation of contextual supports and barriers to choice behavior in engineering majors:
test of alternative social cognitive models, J. Counsel. Psychol. 50 (4) (2003) 458.

[19] R.W. Lent, S.D. Brown, B. Brenner, S.B. Chopra, T. Davis, R. Talleyrand, et al., The role of contextual supports and barriers in the choice of math/science
educational options: a test of social cognitive hypotheses, J. Counsel. Psychol. 48 (4) (2001) 474.

[20] M.E. Rogers, P.A. Creed, J. Searle, The development and initial validation of social cognitive career theory instruments to measure choice of medical specialty
and practice location, J. Career Assess. 17 (3) (2009) 324-337.

[21] L.L. Bakken, A. Byars-Winston, M-f Wang, Viewing clinical research career development through the lens of social cognitive career theory, Adv. Health Sci.
Educ. 11 (1) (2006) 91-110.

[22] S.Y.Liaw, L.T. Wu, V. Lopez, Y.L. Chow, S. Lim, E. Holroyd, et al., Development and psychometric testing of an instrument to compare career choice influences
and perceptions of nursing among healthcare students, BMC Med. Educ. 17 (1) (2017) 1-11.

[23] J.N. Byram, K.A. Robertson, C.K. Dilly, I am an educator: investigating professional identity formation using social cognitive career theory, Teach. Learn. Med.
(2021) 1-13.


https://doi.org/10.1016/j.heliyon.2023.e21685
https://doi.org/10.1111/ases.12953
https://doi.org/10.1016/j.suc.2021.05.011
https://doi.org/10.1016/j.suc.2021.05.011
https://doi.org/10.1007/s00268-013-2324-y
https://doi.org/10.1007/s11605-011-1430-0
https://doi.org/10.1007/s11605-011-1430-0
https://doi.org/10.1016/j.jamcollsurg.2010.07.005
https://doi.org/10.1016/j.jamcollsurg.2010.07.005
https://doi.org/10.1016/j.amjsurg.2021.07.033
https://doi.org/10.1016/S0140-6736(15)60160-X
https://doi.org/10.1177/1553350616656283
https://doi.org/10.1016/j.jss.2016.03.054
https://doi.org/10.1136/postgradmedj-2019-137281
https://doi.org/10.3109/0142159x.2015.1074990
https://doi.org/10.3109/0142159x.2015.1074990
https://doi.org/10.1503/cjs.008217
https://doi.org/10.1503/cjs.008217
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref13
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref14
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref14
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref15
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref15
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref16
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref17
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref18
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref18
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref19
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref19
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref20
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref20
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref21
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref21
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref22
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref22
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref23
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref23

H.-Y.

[24]
[25]
[26]

[27]
[28]
[29]

[30]
[31]
[32]
[33]

[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]

[45]
[46]

Chiu et al. Heliyon 9 (2023) 21685

S. Matlock-Hetzel, Basic Concepts in Item and Test Analysis, 1997.

L.J. Cronbach, Coefficient alpha and the internal structure of tests, Psychometrika 16 (3) (1951) 297-334.

K.I. Howard, G.A. Forehand, A method for correcting item-total correlations for the effect of relevant item inclusion, Educ. Psychol. Meas. 22 (4) (1962)
731-735.

K.J. Bieschke, Factor structure of the research outcome expectations scale, J. Career Assess. 8 (3) (2000) 303-313.

F.M. Wolf, Methodological quality, evidence, and research in medical education (RIME), Acad. Med. 79 (10) (2004) S68-S69.

D.A. Cook, G. Bordage, H.G. Schmidt, Description, justification and clarification: a framework for classifying the purposes of research in medical education,
Med. Educ. 42 (2) (2008) 128-133.

R.W. Lent, S.D. Brown, K.C. Larkin, Self-efficacy in the prediction of academic performance and perceived career options, J. Counsel. Psychol. 33 (3) (1986) 265.
A. Bandura, Self-efficacy: toward a unifying theory of behavioral change, Psychol. Rev. 84 (2) (1977) 191.

A. Bandura, N.E. Adams, J. Beyer, Cognitive processes mediating behavioral change, J. Pers. Soc. Psychol. 35 (3) (1977) 125.

E. Bres6, W.B. Schaufeli, M. Salanova, Can a self-efficacy-based intervention decrease burnout, increase engagement, and enhance performance? A quasi-
experimental study, High Educ. 61 (4) (2011) 339-355.

D.H. Schunk, Self-efficacy and achievement behaviors, Educ. Psychol. Rev. 1 (3) (1989) 173-208.

P. Tierney, S.M. Farmer, Creative self-efficacy development and creative performance over time, J. Appl. Psychol. 96 (2) (2011) 277.

H.-Y. Chiu, Y.-N. Kang, W.-L. Wang, C.-C. Chen, W. Hsu, M.-F. Tseng, et al., The role of active engagement of peer observation in the acquisition of surgical skills
in virtual reality tasks for novices, J. Surg. Educ. 76 (6) (2019) 1655-1662.

R.W. Lent, S.D. Brown, G. Hackett, Social cognitive career theory, Career choice and development 4 (1) (2002) 255-311.

T.A. Kyriazos, A. Stalikas, Applied psychometrics: the steps of scale development and standardization process, Psychology 9 (11) (2018) 2531-2560.

K.W. Sexton, K.M. Hocking, E. Wise, M.J. Osgood, J. Cheung-Flynn, P. Komalavilas, et al., Women in academic surgery: the pipeline is busted, J. Surg. Educ. 69
(1) (2012) 84-90.

C. Cronin, M. Lucas, A. McCarthy, F. Boland, R. Varadarajan, N. Premnath, et al., Are we reaping what we sow? Gender diversity in surgery: a survey of medical
students, Epub 20190411, Postgrad. Med. 95 (1121) (2019) 119-124, https://doi.org/10.1136/postgradmedj-2018-136136. PubMed PMID: 30975724.

K. Morte, D. Nelson, C. Marenco, D. Lammers, M. DeBarros, J. Bader, et al., Gender differences in medical specialty decision making: the importance of
mentorship, Epub 20210715, J. Surg. Res. 267 (2021) 678-686, https://doi.org/10.1016/].js5.2021.06.012. PubMed PMID: 34274906.

E.H. Stephens, C.A. Heisler, S.M. Temkin, P. Miller, The current status of women in surgery: how to affect the future, JAMA Surgery 155 (9) (2020) 876-885,
https://doi.org/10.1001/jamasurg.2020.0312.

E.B. Cone, M.E. Westerman, D.D. Nguyen, K.L. Stern, J. Javier-Desloges, K. Koo, Gender-based differences in career plans, salary expectations, and business
preparedness among urology residents, Epub 20200612, Urology 150 (2021) 65-71, https://doi.org/10.1016/j.urology.2020.04.123. PubMed PMID:
32540301.

K.S. Taber, The use of Cronbach’s alpha when developing and reporting research instruments in science education, Res. Sci. Educ. 48 (2018) 1273-1296.
J.C. Nunnally, L.H. Bernstein, Psychometric Theory, McGraw-Hill, New York, 1994.

J.F. Hair, W.C. Black, B.J. Babin, R.E. Anderson, R.L. Tatham, Pearson New International Edition. Multivariate Data Analysis, seventh ed., Pearson Education
Limited Harlow, Essex, 2014.

10


http://refhub.elsevier.com/S2405-8440(23)08893-X/sref24
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref25
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref26
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref26
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref27
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref28
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref29
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref29
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref30
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref31
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref32
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref33
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref33
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref34
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref35
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref36
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref36
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref37
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref38
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref39
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref39
https://doi.org/10.1136/postgradmedj-2018-136136
https://doi.org/10.1016/j.jss.2021.06.012
https://doi.org/10.1001/jamasurg.2020.0312
https://doi.org/10.1016/j.urology.2020.04.123
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref44
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref45
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref46
http://refhub.elsevier.com/S2405-8440(23)08893-X/sref46

	Development of a social cognitive career theory scale for measuring the intention to select surgery as a career
	1 Introduction
	2 Materials and method
	2.1 Participants
	2.2 SCCTSS questionnaire development process
	2.2.1 Phase I: development of SCCTSS
	2.2.2 Phase II: Quality assessment of SCCTSS

	2.3 Data analysis

	3 Results
	3.1 Development and analysis of the SCCTSS
	3.2 Quality assessment of the SCCTSS
	3.3 Gender differences in the SCCTSS

	4 Discussion
	5 Conclusion
	Data availability
	CRediT authorship contribution statement
	Declaration of competing interest
	Appendix A Supplementary data
	References


