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ARTICLE INFO ABSTRACT

Mentoring aims to improve careers and create benefits for the participants' personal and professional lives.
Mentoring can be an individual or a shared experience for a group, while the mentor’s role remains the same in
Career both models. Mentors should increase confidence, teach, inspire, and set examples, helping the mentees to mould
LeaqerShip ) their path, contributing to the pursuit of their personal and professional goals. This study aims to report on the
Medical physics experience of early-career medical physics professionals and postgraduate students participating in a global
mentoring program and to assess the impact of this activity on their professional development. The objectives of
this mentoring program are to develop leadership roles among young medical physicists and to provide guidance
and support. An online questionnaire was administered to the mentee participants. The analysis of their re-
sponses is reported in this work and the current status of the programme was examined using a SWOT analysis.
In general, the mentoring experience had a positive impact on the mentees. The mentors were found especially
helpful in the decision-making situations and in other conflicts that may arise with career development.
Additionally, the mentees felt that mentoring contributed to the development of leadership skills required for the
job market and assist in personal development. This paper concludes that participation of young medical phy-
sicists in a mentoring group program is beneficial to their career and therefore should be encouraged.

Keywords:
Mentoring program

1. Introduction

Mentoring is a system of support and guidance that helps in-
dividuals to achieve their goals. A mentoring relationship assists a less
experienced person (the mentee) to benefit from a more experienced
and senior person (the mentor), who can be defined as an influential
individual in their work environment [1,2]. The mentorship system is
recognized as a key factor in the development of specific job task skills
as well as social and political skills [3]. For the mentees, higher quality
mentoring relationships can also be associated with significantly higher
leadership self-efficacy [4]. The mentor-mentee relationship also sti-
mulates emotional, social, and psychological stability in addition to

* Corresponding author.
E-mail address: josilene@if.ufrj.br (J.C. Santos).

https://doi.org/10.1016/j.ejmp.2020.07.023

contributing to the individual’s success in their professional career
[5-9]. Mentoring can be a long-term or a short-term arrangement,
providing both the mentee and the mentor with academic and personal
growth [10]. The role of a mentor is to assist with goals determination,
guide studies, increase confidence, teach, inspire, motivate the mentee
to pursue their goals, and building and reaching the essential steps for
their professional success [5,7,11-14]. There is evidence that the pro-
cess is more beneficial when the mentors and mentees come from dif-
ferent institutions, even countries, as they can bring new perspectives
and ideas freely, not being bound by rules and relations in the mentees’
institutions [15].

Mentoring and leadership have been discussed in several studies on
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training and education of medical physicists. For example, leadership
roles are considered a key focus of Medical Physics 3.0 (MP3.0), the
American Association of Physicists in Medicine’s (AAPM) initiative
[16]. According to Caruana et al. [17], nowadays being a good scientist
is not sufficient for professional success within the hospital environ-
ment. Training and education must be delivered in such a way to turn
the trainees into strong leaders and make them adaptable to changes in
their profession. This can, in part, be supported through ongoing dis-
cussions with more experienced mentors. A more detailed discussion
about effective, strategic and robust leadership skills in Medical Physics
is provided by Caruana et al. [18,19].

Although many studies point out the importance of mentoring in
assisting young professionals to develop the required skills to excel in
their career, the impact of mentoring on the development of leadership
skills in aspirants in the career of Medical Physics has not been re-
ported. This study, therefore, aims to present the personal experiences
of early-stage career Medical Physics professionals participating in an
international program on Leadership and Mentoring in Medical Physics.
This study investigates the impact of this experience on their lives and
careers and evaluates the importance of mentoring for young clinical
and academic medical physicists.

2. Material and methods
2.1. Medical Physics: Leadership & mentoring

The programme called Medical Physics: Leadership & Mentoring" is
composed of one permanent mentor, from the University of Malaya,
and 16 mentees, comprising of medical physicists, postgraduate stu-
dents and an early career professor/researcher. The mentees are from
different countries in Latin America and Asia (Fig. 1). Other mentors,
with various skills and experiences, are invited to join the group for
discussions, sharing experiences, and to give advice about a profes-
sional career in Medical Physics.

The mentees were mostly recruited during scientific events, for
example, the South East Asia Congress of Medical Physics and the
Brazilian Congress of Medical Physics, or during visits of the mentor to
the research groups at universities, such as the University of Sao Paulo,
Brazil.

The objectives of this mentoring programme are: (i) to develop
leadership roles among young medical physicists, and (ii) to provide
guidance and support for young medical physicists by creating an at-
mosphere of openness where meaningful communication and trust
exist. Our mentoring system allows the young medical physicists to gain
greater awareness of opportunities and activities that can broaden one’s
education and network. Through effective communication, mentors can
evaluate mentees’ level of expertise and practice as well as the areas of
strengths and weaknesses as leaders.

2.2. Mode of mentoring, way of communications

E-mentoring is a relatively new way of mentoring that uses elec-
tronic communications to establish a relationship between the mentors
and the mentees independently of geographic constraints. Akin et al.
[20] state that both synchronous and asynchronous tools are necessary
to support the relationship. Synchronous tools are those where both
parts are engaged at the same time, e.g. virtual meetings and group
chat. Whereas asynchronous tools involve tools that both parts are
engaged in at different times, e.g. email.

In this group, the mentors (teachers and professionals) from dif-
ferent areas and countries volunteer to guide the participants through
video platform meetings. In 1-hour presentations through Skype,
mentors share their personal and professional trajectory, their
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Fig. 1. Countries of the participants of the mentoring program.

experiences as leaders in Medical Physics. The mentees are free to ask
questions, ask for advice and discuss topics of interest. These meetings
are enhanced by visual cues, for example, the body language, which is
sometimes lost in electronic communication.

To stimulate professional development, the mentees are responsible
for meetings organization and to contact mentors, usually through
email. The activity of organizing a meeting is extremely helpful, espe-
cially for the young mentees, to encourage communication with men-
tors, creating a link between both parts. The activities developed by the
mentees are also focused on the development of leadership skills.

These meetings are held every two to three months based on the
availability of participants. In between the meetings, the group makes
use of email and a text app to share their achievements, new articles,
meetings and events in all countries, establishing an information net-
work. This setup is interesting because not only do the mentees estab-
lish a good relationship with their mentors, but also with the other
mentees.

Due to the geographical location of the mentors and mentees (from
Latin America to South East Asia), it is a challenge to have a group
meeting at the same time. Since its formation in 2017, the group has
utilized mobile instant messaging application (WhatsApp) and Voice
over Internet Protocol (VoIP) technologies (Skype) to communicate.
These applications allow the users to send real-time text messages to a
group at one time or to have group discussions and presentations using
voice and video at no extra cost. The WhatsApp group is a useful
platform for group discussions, sharing information and experiences in
respective fields, as well as for managing group meetings.

Another initiative to establish a mentoring relationship is through
an online group conference call (Skype). It is aimed to provide the
mentor-mentees with a real-time online platform to share their
knowledge, experiences and professional insights; as well as to advise
on career development. Since the initiation of the group, mentors from
several countries and institutions had participated in the mentoring
sessions:

e University of Malaya, Kuala Lumpur, Malaysia;

® University of Wisconsin, Madison, USA;

® Peter MacCallum Cancer Centre, Melbourne, AUS;
o University of South Australia, Adelaide, AUS;

® University of California, Davis, USA;

e University of Edinburgh, Edinburgh, UK;

e General Hospital of Athens, Athens, Greece;

e Emory University, Atlanta, USA;

o University of Sao Paulo, Sao Paulo, Brazil;

® The University of Texas MD Anderson Cancer Center, Texas, USA;
e King’s College London, London, UK.
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Table 1
Discussion topics in the online conference calls between 2017 and 2020.
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Meeting number/year Topic of discussion

Research needs in medical physics: the importance of reading and discussion of papers (session of papers discussion)

The essential skills to have a successful experience in clinical Medical Physics and become a leader in an academic clinical setting.

1/2017 Introduction and self-evaluation

2/2017

3/2017 Medical physicist accreditation

4/2017 Qualifications for the future Medical Physicist: Certification and/or PhD?
1/2018 How to develop and improve leadership skills

2/2018

3/2018 Stepping Stones to Academic Success: A Personal Journey

4/2018 Breast CT technology and Leadership in Medical Physics

5/2018 Annual meeting and 2019 plan

1/2019 Leadership in Medical Physics

2/2019 The Sprawls Resources

3/2019 Radiological Accident in Goiania, Brazil

4/2019 Transition and Transformation: Experience from a Diagnostic Medical Physicist
1/2020

Making career decisions: the mix of research, clinical work, teaching and professional development

The online meetings are pre-arranged with the volunteering men-
tors about the timing and discussion topics, under the coordination of
the mentees. Table 1 shows the list of the online group conference calls
conducted between 2017 and 2020.

Mentees are encouraged to excel in their professional skills
throughout the mentoring program, such as article writing and con-
ference participation. Good examples of collaboration among the
mentees are demonstrated through the publication of the article [21]
and conference presentations. The article titled “Women in physics:
pioneers who inspire us” was written by an initiative of female mentees
of the group, guided by one mentor. Conference presentations, such as “
Global Leadership and Mentoring in Medical Physics” (World Congress
of Medical Physics and Biomedical Engineering-2018), and the group’s
website are other relevant ways to the dissemination of the work that
has been developed in this group.

2.3. Online survey

The impact of the experience of early-career professionals and
postgraduate students in Medical Physics in participating in this global
mentoring scheme was assessed using an online survey sent to all
mentees in the group. The survey was developed based on previous
studies that used questionnaires to evaluate mentoring relationships
[22-24]. The survey’s questions used in this study covered 10 main
topics: mentee’s profile; the impact of mentoring relationships; the
ability for development of mentoring relationships; satisfaction with
mentoring; productivity; mentees’ roles; mentors’ roles; leadership in-
itiative; leadership learning; leadership skills. The questionnaire (see
Appendix) consists of open questions, multiple-choice questions (MCQ),
e.g. questions to describe the mentee’ profile, and opinion questions,
using a 5-point Likert scale with descriptors of agreement, difficulty,
satisfaction, intensity, and frequency.

Concerning the mentee’s profile, the questionnaire asked about their
background; country of origin; occupation area; time of participation in
the group; and general questions about the impact that the mentoring
group has had on their professional and personal lives. Besides, there
was space for the participants to leave their opinions about the men-
toring group. The following questions were used regarding the devel-
opment of mentoring relationships: “How easy has it been for you to
identify someone whose career could serve as a model for your own?”
and “ How easy has it been for you to develop a relationship with the
mentors of the group?”.

The satisfaction with the mentoring group was measured by asking
the respondents about how much they were satisfied with the men-
torship provided by this group. Productivity was assessed using ques-
tions related to papers and conference presentations for which the
mentees had the participation and/or help of the mentor.

Since participation in this mentoring programme is voluntary, the

339

mentees’ role can be related to their interest in working in this group.
This topic was evaluated using six questions such as: “How much are
you disposed to execute an activity as a volunteer in this group?” and
“How much are you committed with the responsibilities that you as-
sume as a volunteer in this group?”. Similarly, the mentors’ role for the
mentees was assessed using six questions such as: “How much have
your mentors served as role models?” and “How much have your
mentors advised about getting your work published?”.

Finally, concerning the leadership, the respondents were asked
about how many times they had the initiative to lead and suggest an
activity for this group. Besides that, they had to comment on what
lessons they learnt about leadership and to point out the leadership
skills they already had as well as those they needed.

Responses to the survey were used to perform a SWOT analysis to
examine the current status of the programme.

3. Results

Based on the responses to the online questionnaire, it was possible
to summarize the group profile. As mentioned previously, the partici-
pants are from American and Asian continents (Fig. 1). Most of them
are performing activities in Radio-diagnostics (43.8%) and Radio-
therapy (31.3%). Postgraduate students form 50% of the group. One of
them recently got a permanent position as a professor and researcher at
a University. A significant proportion of the group (31.3%) works as
medical physicists at clinics, hospitals or universities. Also, some par-
ticipants work as health technology consultants.

Regarding the impact of participation in the mentoring group, most
mentees (81.3%) have reported that the activities have positively im-
pacted on both their personal and professional lives. One of the main
activities of the group is to hear invited speakers (temporary mentors)
share their knowledge of their expertise area or experiences as profes-
sionals. In this case, the young mentees have demonstrated a preference
for talks about the mentors’ personal experiences and leadership advice
instead of talks about Medical Physics techniques. A positive outcome
of these mentors-mentees interactions is that some mentees (56.3%)
communicated with mentors outside the group meetings, e.g. by
sending e-mails directly to mentors with specific questions or asking for
recommendation letters. The mentees have reported (~80%) that their
participation in the group improved their leadership skills. Moreover,
all of them believe that on some level, participation in the group
changed their behaviour in challenging times and helped them to make
decisions about their career.

When asked directly about the impact of the group on their personal
and professional lives, the responses were varied. Positive aspects of the
participation in the Leadership and Mentoring in Medical Physics are
summarized below:
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Satisfaction

M Very satisfied
W Somewhat satisfied
M Neutral
Somewhat dissatisfied

m Very dissatisfied

Fig. 2. Satisfaction level with the mentoring.

o Connection with members of the group for discussing questions.

e Opportunity to step out of one’s comfort zone and to learn to handle
international meetings.

e Professionally, the impact would be on writing papers together.

e The group helps to give a global view of the career.

e The group is a space to share experiences with pioneers and get
advice on how to improve leadership skills.

o Increased self-confidence and reduced anxiety about new stages of
the career.

e Managing the challenge of leading activities in a heterogeneous
group where each person has a particular way of working.

o The exercise of being less shy when working in a group.

® Provides a platform to seek professional advice and learn from each
other in the field of medical physics

The level of difficulty in establishing mentoring relationships be-
tween the respondents is considerably low. Only 12.5% of the re-
spondents found it difficult to develop a relationship with the group
mentors. About 25% of the respondents had difficulty in identifying
someone whose career could serve as a model for their own.

As presented in Fig. 2, most of the participants were satisfied with
the mentoring programme.

Although the main objective of the group is not the production of
scientific works, half of the participants published at least one manu-
script with some help or participation of the mentors as their co-author.
Moreover, about 45% of participants have at least one conference
presentation with the contribution of the mentors.

Some issues related to the mentees’ role in the group were identified
from the questionnaire responses, such as presented in Fig. 3. Only 25%
of participants are willing at a high level (a lot/quite a bit) to volunteer
activities in the group. The reason for this can be prioritization of ob-
ligations in their academic and professional lives, which are time-con-
suming. However, once they assumed a task, 50% were committed at a

Mentees' Role

Desire of continuing in the group

Desire to become a leader

Work on messages from the mentors

Learning from the mentors

Commitment

' ||

Willingness to volunteer activities

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
[ A lot [Quite a bit [1Somewhat A little bit [ Not at all

Fig. 3. Mentees’ role in the mentoring program.
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Mentors' Role

Teaching knowledge and skills | |

Advise about balancing work and family 01 [

Advise about getting work published | |

Advise for preparation for advance in...

Career promotion through networking | [ [

Mentor as Model | | I |

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

EAlot [Quiteabit [Somewhat Alittle bit [ Not at all

Fig. 4. Mentor’s role in the mentoring programme.

high level to the accepting responsibility. Additionally, as shown in
Fig. 3, most participants believe they have learnt from the mentors,
they work on the messages from these experienced professionals, wish
to become a leader and to continue being part of the mentoring pro-
gramme.

Fig. 4 shows the responses to questions related to the mentors’ role
in the mentoring group. Most of the participants agree, at a higher level,
that the mentors served as role models for their professional careers.
Most participants also agree that the mentors helped to promote their
careers through networking, advised them on preparation for career
advancement, about getting their work published, and taught knowl-
edge and skills. The balance between work and family is an issue not
much discussed in this mentoring relationship.

Almost 68% of participants affirmed that they learnt (a lot/quite a
bit) lessons about how to become a good leader, as presented in Fig. 5.

Answers given on leadership learning lessons, as shown in Fig. 5,
likely refer to perceived opinions, since in practice, the number of
participants acting as leaders inside the group is lower (Fig. 6). 43.8%
of them have never led activity and 37.5% have never had the initiative
to suggest an activity to be developed in the group, as presented in
Fig. 6. This mentoring program is a space where young professionals,
residents or students in Medical Physics are free to suggest or lead ac-
tivities with a degree of autonomy. The result suggests that this space
may be underused.

The participants were asked about the skills they think: i) a leader
must have, ii) the leadership skills they have and iii) what they should
improve to become a good leader. Responses to these questions are
presented in Table 2. The survey revealed that most of the mentees
believed they needed to improve confidence, communication, organi-
zation, and knowledge.

4. Discussion
There is increasing recognition of the importance of leadership

Learning lessons on leadership

6%

HAlot

B Quite a bit
Somewhat

H A little bit
Not at all

Fig. 5. Responses to the question “have you learned some lessons about how to
became a good leader from this group?
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Leadership Initiative

Initiative to suggest activities |

Initiative to lead activities

0% 20% 40% 60% 80% 100%

ENever [EOnce Twice Three times [ More than three times

Fig. 6. The number of times the mentees had initiative to lead and suggest an
activity.

among the medical physics profession [16-19]. This is particularly
important in the healthcare sector which requires strong leadership to
be actively involved in major decision making because of the ever-
challenging and dynamic environment that we are facing now and in
the future. Nevertheless, to our knowledge, no study has assessed the
impact of mentoring as a tool for leadership development in Medical
Physics. This article reports on the establishment of an international
program on Leadership and Mentoring in Medical Physics and its im-
pact on young medical physicists. The programme aspired to instil
leadership values and skills amongst the professionals during the early
stage of their career. Based on the feedback provided through the
questionnaire, a SWOT analysis (Strengths, Weaknesses, Opportunities,
and Threats) was carried out to examine the current status of the pro-
gramme. It is a subjective assessment based on the judgement of in-
dividual participants.

4.1. Strengths

The programme was developed based on the mutual agreement
between the mentors and the mentees, and there was no cost incurred
for programme participation. The volunteered mentors consisted of
world leaders or practitioners in the field of Medical Physics who were
willing to share their vast experiences and expert knowledge. These
have provided the mentees with a widen perspective and personal in-
sight into the issues and challenges that we are facing now. The study
revealed that the majority of the mentees (> 80%) considered the

Table 2
Responses to questions about leadership skills.
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mentors to be their role models and they have gained knowledge and
skills from the mentors.

Most of the mentees are based in the developing countries (Latin
America and South-East Asia) where the roles of medical physicists are
still evolving or are even operating in resource-limited settings.
Accessing a formal leadership training that is available in Europe [19]
and North American regions [16] might be challenging as this involves
significant costs and the trainee has to leave their job for some time to
participate in the on-site programmes. Using the freely accessible online
platform, group meetings or discussions can be conducted in real-time
without the need for physical attendance. This is considered a cost-ef-
fective mode of training to provide a supportive environment to grow
future leaders.

4.2. Weaknesses

On the other hand, the fact that the interactions are exclusively
online has also created a virtual ‘barrier’ among the mentee-mentee and
mentee-mentor. Some of the participants might not meet each other
physically since the beginning of the programme. Moreover, they only
‘meet up’ with the mentors virtually for a limited time. Hence only 44%
of the mentees think that the way to build up a relationship with a
mentor is easy.

Participation in this program represents an extra activity completely
voluntary for the mentees. Although it requires a few hours of their
time in a year, the activities of the group can sometimes be less urgent
than mandatory activities of the mentees’ work routine. Different time
zones also make it difficult to participate in group meetings. To over-
come this problem, the meetings are recorded so that all mentees can be
informed about the content of the meeting they missed.

The heterogeneity of the group and different ways of working of
each person challenge the work in a group. Some mentees, for example,
can naturally lead a group of colleagues in certain activities while
others seem more comfortable in doing delegated activities. However,
this heterogeneity provides an opportunity to learn diverse ways of
working collectively. We believe that, if the mentees can lead a group as
heterogeneous as this in some activities, they would be capable to lead

Questions

Response Number  Cite 3 skills do you think a leader must to

What skills of a leader do you have?

What could you improve to make yourself a good leader?

have
1 Communication, positivity, decision Positivity I could trust more in myself
making
2 Organization, integrity, team building Integrity and organization Decisiveness and ability to teach
3 Management, hands on experience, Hands on experience Organize tasks and make it manageable, speak up
networking
4 Time management, people skills, empathy Empathy and some time management Social skill
skills
5 Confidence, responsibility, communication Delegation, responsibility, Confidence, organization, influence
communication
6 Initiative, lead, persistence Persistence in doing thing. Keep practicing the leader role
7 Planning, communication, sympathy Planning, communication, sympathy, Gain experience
problem solving
8 Effective communication, motivational and  Active listening, organizing, and Prioritizing, time management and communication
supportive delegating
9 Wisdom, ability to remain neutral, Confidence Wisdom
confidence
10 Good communication skills, passion, Hardworking, explore new things Step out of the box (current limitations) and excel myself to
hardworking enabling more contributions to the fields and the society
11 Collaboration, resilience, innovation Resilience Collaboration
12 Communication, Management, Decisive Management Communicate and do more networking
13 Courage, calm, knowledge Courage and calm The knowledge
14 Effective communication, ability to Flexibility, positivity, analytical Confidence and organization
motivation, organization
15 Presentation, inspiring, negotiation Presentation Preparing a good knowledge and being more confident
16 Friendship, active, confident Friendship, active I need to have more confidence
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other workgroups without much difficulty.

Moreover, this programme is neither a structured nor time specific
training programme. The success of the programme mainly depends on
the discipline of the mentees and mentors’ willingness to share ex-
perience and commit time.

4.3. Opportunities

As indicated in this study, there are plenty of opportunities for the
programme that could further enhance leadership skills. This study
revealed that more than half of the mentees took the opportunity to
expand their networks and formed research collaborations among
themselves and the mentors, in particular, publishing their research
work with the help of the mentors or preparing themselves for career
advancement. With the development of these exclusive networks and
relationships, this could be a useful platform for information exchange,
academic collaboration and even clinical trials in the future.

Based on the feedback, it was found that most of the mentees (81%)
had the same goal which is to become future leaders. They wished to
continue participating in the programme. As the programme depends
on the initiative of the mentees to coordinate the activities, it is en-
visaged that with the strong willingness of the mentees’ involvement,
the programme could be further improved.

With the rapid development of new technologies, the role of a
medical physicist is not only to provide technical guidance but also to
lead in strategic implementation and safe the use of complex medical
devices particularly those involving radiation [16]. It is suggested that
leadership skills should be integrated into the medical physics curri-
culum [17]. Besides, the requirements on the qualified expert or med-
ical physics expert (MPE), as stipulated in Europe (directive 2013/59/
EURATOM) and respective local regulatory requirements, demand a
critical and consistent mass of medical physicists in leadership devel-
opment. These represent further opportunities and relevancy for the
programme to be further developed.

4.4. Threats

The flexibility of the programme and individual daily commitments
resulted in relatively large time gaps between group meetings, causing a
‘cooling down’ period of the programme. The number of mentors is
somewhat low considering the number of mentees, and it should be
increased. Caruana [25] also discussed the threats to the medical
physics profession in cases where the numbers of physics graduates
were low and the medical physics roles were taken over by other

Appendix. Questionnaire applied via google forms

Leadership and mentoring group experience

Physica Medica 76 (2020) 337-344

professions. This could potentially slow down the progress of the pro-
gramme.

4.5. Way forward

Leadership development is a crucial step to equip early-career
medical physicists to deal with ever-increasing complexities of clinical
tasks and to ensure the safe use of clinical technologies. This pro-
gramme has the potential to create more ‘future leaders’ to cater for
future needs. The efficiency of the training programme could be further
improved by converting it to a structured training programme re-
cognized by the local authorities. Further collaborations with European
and American counterparts in their formal programmes could expand
networks of mentees. The leaders of the programme should work to-
wards appointing successors.

5. Conclusions

Through the experience reported, it was possible to observe positive
consequences of mentoring in the personal and professional lives of the
participants in the Leadership and Mentoring in Medical Physics group.
According to the participants, guidance and support from mentors have
had a great impact on decision making and strongly influenced the
participants at different levels of their lives. Participation of medical
physicists in the mentoring group shows nothing but positive im-
pressions, indicating that this practice should be extended. We re-
commend mentoring for leadership to be implemented as an extra-
curricular activity whenever possible. We intend to expand and di-
versify the group with the participation of medical physicists from other
continents, such as Africa and Europe, soon.
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Taweap Sanghangthum, PhD; Vivian Guerra, BSc.

This quick quiz will be used to collect information about the experience within the group. Answers are private and names are not required. All
data collect will be used to write a paper about our experience. Thank you all for participating.

*Required

Question Response

Mentee’s profile

Where are you from? *

Which year did you join the group? *
What is your main field? * [ Radiotherapy
[ Researcher
(Undergrad/
Masters/PhD
Student)

How you describe your position? *

Impact of mentoring relationships

[J Nuclear [ Radio di- [] None of alternatives [ Other:
Medicine agnostic

[ Medical O [ Other:

Physicist at clin-  University

ical/hospitals Professor
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The participation on the group had more impact on your personal [] Personal life [ Professional [ Both [ The participation on the group  [] Other:
life or on your professional life? * life had NO impact on my personal and
professional life
Do you prefer when mentors share about their personal experience [] Talks about personal experience and leadership [0 Talks about medical physics techniques
or talk about medical physics techniques? *
Did you have contact with mentors outside the group meeting? [ Yes O No

(e.g. Send e-mail directly to the mentor with specific ques-
tions, asked for recommendation letters) *

The participation in the group impact my way to make decisions. * 1 2 3 4 5
Do not agree O O O O [O Agree
My participation in the group improve my leadership skills. * 1 2 3 4 5
Do not agree O O O O [O Agree
The participation in the group change my behaviour when facing 1 2 3 4 5
hard times. * Do not agree O O O O O Agree
The participation in the group helped me to make decisions about 1 2 3 4 5
my career. .* Do not agree O O O O @O Agree
Which advice most impact your life? What mentor gave it? *
Please share the impact of the group on your professional or per-
sonal life. (Optional)
Development of mentoring relationships:
How easy has it been for you to identify someone whose career [ Very easy [ Easy [ Neutral  [J Difficult [ Very difficult
could serve as a model for your own? *
How easy has it been for you to develop a relationship with the [J Very easy [ Easy [ Neutral  [] Difficult [ Very difficult
mentors of the group? *
Satisfaction with mentoring
How much are you satisfied with the mentorship provided by this [] Very dissatisfied =[] Somewhat [ Neutral  [J Somewhat satisfied [ Very satisfied
group? * dissatisfied
Productivity
How many papers have you published with some help or partici- [] None [ One O Two [ Three [0 More than three
pation of the mentors as your co-author? *
How many times did you have help or the participation of the [ Never [ Once [ Twice [ Three times [ More than three
mentors as your co-author in a conference presentation? *
Mentee’s roles
How much are you disposed to execute an activity as volunteer in [] Not at all [ A little bit [} [ Quite a bit A lot
this group? * Somewhat
How much are you committed with the responsibilities that you [J Not at all [ A little bit O [ Quite a bit OA lot
assume as volunteer in this group? * Somewhat
How much have you learned from the messages given by the m- [] Not at all [ A little bit [} [ Quite a bit A lot
entors? * Somewhat
How much do you work on the messages from the mentors? * [ Not at all [ A little bit O [ Quite a bit OA lot
Somewhat
How much do you want to become a leader? * [ Not at all [ A little bit O [ Quite a bit O A lot
Somewhat
How much do you want to continue being part of this group? * [ Not at all [ A little bit O [ Quite a bit A lot
Somewhat
Mentor’s roles
How much have your mentors served as role models? * [ Not at all [ A little bit O [ Quite a bit OA lot
Somewhat
How much have your mentors promoted your career through ne- [J Not at all [ A little bit O [ Quite a bit OA lot
tworking? * Somewhat
How much have your mentors advised about preparation for ad- [J Not at all [ A little bit O [ Quite a bit OA lot
vancement (eg, Promotion, leadership positions, scholarships Somewhat
(master, PhD), post doctorate)? *
How much have your mentors advised about getting your work  [J Not at all [ A little bit O [ Quite a bit A lot
published? * Somewhat
How much have your mentors advised about balancing work and [J Not at all [ A little bit O [ Quite a bit OA lot
family? * Somewhat
How much have your mentors taught you knowledge and skills? * [J Not at all [ A little bit O [ Quite a bit A lot
Somewhat
Leadership initiative
How many times did you lead an activity in this group? * [ Never [ Once [ Twice [ Three times [ More than three
times
How many times did you had the initiative to suggest an activity in [] Never [ Once [ Twice [ Three times [J More than three
the group? times
Learning to be a leader in the group
Have you learned some lessons about how to become a good leader [] Not at all [ A little bit O [ Quite a bit OA lot
from this group? * Somewhat
Leadership skills
Cite 3 skills do you think a leader have to have *
What skills of a leader do you have? *
What could you improve to make yourself a good leader? *
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2002;45(4):779-90.

[3] Blass FR, Ferris GR. Leader reputation: the role of mentoring, political skill, con-
[1] Ragins BR, Scandura TA. Gender differences in expected outcomes of mentoring textual learning, and adaptation. Hum Resour Manage 2007;46(1):5-19.
relationships. Acad Manage J 1994;37(4):957-71. [4] Chopin SM, et al. Effects of mentoring on the development of leadership self-efficacy
[2] Lankau MJ, Scandura TA. An investigation of personal learning in mentoring and political skill. J Leadership Stud 2012;6(3):17-32.

343


http://refhub.elsevier.com/S1120-1797(20)30183-6/h0005
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0005
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0010
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0010
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0010
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0015
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0015
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0020
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0020

J.C. Santos, et al.

[5]
[6]
[71

[8

=

[9

—

[10]

[11]
[12]
[13]
[14]

[15]

Fayram J, et al. Investigating the benefits of online peer mentoring for student
confidence and motivation. Int J Mentor Coach Educ 2018;7(4):312-28.

Haggard DL, et al. Who is a mentor? A Review of evolving definitions and im-
plications for research. J Manage 2010;37(1):280-304.

Jacobi M. Mentoring and undergraduate academic success: a literature review. Rev
Educ Res 1991;61(4):505-32.

Marshall-Triner, J., Mentoring at work: Developmental relationships in organiza-
tional life, by Kathy E. Kram. Glenview, IL: Scott, Foresman, 1984. $8.95, paper.
Human Resource Management, 1986. 25(4): p. 639-644.

Packard, B.W.L. and N.L. Fortenberry, Successful STEM Mentoring Initiatives for
Underrepresented Students: A Research-based Guide for Faculty and
Administrators. 2015: Stylus.

Sambunjak D, Straus SE, Marusic A. A systematic review of qualitative research on
the meaning and characteristics of mentoring in academic medicine. J Gen Intern
Med 2010;25(1):72-8.

Megginson, D., Mentoring in Action: A Practical Guide (2nd ed.). Development and
Learning in Organizations: An International Journal, 2006. 20(5).

Zachary Lois, J., Creating a Mentoring Culture: The Organization#s Guide.
Development and Learning in Organizations: An International Journal, 2006. 20(4).
Sorcinelli MD, Yun J. From Mentor to Mentoring Networks: Mentoring in the New
Academy. Change Mag High Learn 2007;39(6):58-61.

Redmond SP. Mentoring and cultural diversity in academic settings. Am Behav Sci
1990;34(2):188-200.

Barabino, G., et al., Solutions to Gender Balance in STEM Fields Through Support,
Training, Education and Mentoring: Report of the International Women in Medical
Physics and Biomedical Engineering Task Group. Sci Eng Ethics, 2020. 26(1): p.

344

[16]

[17]

[18]

[19]

[20]
[21]

[22]
[23]
[24]

[25]

Physica Medica 76 (2020) 337-344

275-292.

Gutierrez AN, Halvorsen PH, Rong Y. MBA degree is needed for leadership roles in
Medical Physics profession. J Appl Clin Med Phys 2017;18(6):6-9.

Caruana CJ, Cunha JAM, Orton CG. Subjects such as strategic planning, extra-dis-
ciplinary communication, and management have become crucial to medical physics
clinical practice and should become an integral part of the medical physics curri-
culum. Med Phys 2017;44(8):3885-7.

Caruana, C.J., Leadership and Challenges in Medical Physics: A Strategic and
Robust Approach, in A EUTEMPE network book. 2020, IOP Publishing.

Caruana CJ, Vano E, Bosmans H. EUTEMPE-RX module MPEQ1: Developments in
the profession and challenges for the medical physics expert (D&IR) in Europe — a
first in international medical physics education and training. Med Phys Int J
2015;3:69-71.

AKkin, L., et al., E-mentoring in Three Voices. 2007.

Giansante L, et al. Women in physics: pioners who inspire us. Med Phys Int J
2018;6.

Lalani N, et al. Mentorship experiences of early-career academic radiation oncolo-
gists in North America. Int J Radiat Oncol Biol Phys 2018;101(3):732-40.

Ragins BR, McFarlin DB. Perceptions of mentor roles in cross-gender mentoring
relationships. J Vocat Behav 1990;37(3):321-39.

DeCastro R, et al. Mentoring and the career satisfaction of male and female aca-
demic medical faculty. Acad Med 2014;89(2):301-11.

Caruana, C.J., What is strategic and robust leadership, and why is it critical for
Medical Physics in the present environment?, in Leadership and Challenges in
Medical Physics: A Strategic and Robust Approach. 2020, IOP Publishing. p. 1-1-
1-12.


http://refhub.elsevier.com/S1120-1797(20)30183-6/h0025
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0025
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0030
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0030
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0035
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0035
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0050
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0050
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0050
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0065
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0065
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0070
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0070
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0080
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0080
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0085
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0085
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0085
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0085
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0095
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0095
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0095
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0095
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0105
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0105
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0110
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0110
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0115
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0115
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0120
http://refhub.elsevier.com/S1120-1797(20)30183-6/h0120

	Leadership and mentoring in medical physics: The experience of a medical physics international mentoring program
	Introduction
	Material and methods
	Medical Physics: Leadership &#x200B;&&#x200B; mentoring
	Mode of mentoring, way of communications
	Online survey

	Results
	Discussion
	Strengths
	Weaknesses
	Opportunities
	Threats
	Way forward

	Conclusions
	Acknowledgements
	Appendix. Questionnaire applied via google forms
	Leadership and mentoring group experience

	References




