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Abstract
Purpose – This paper aims to understand what drives people – their motivations, autonomous learning
attitudes and learning interests – to volunteer as mentors for a program that helps families to ideate
technological solutions to community problems.
Design/methodology/approach – A three-phase method was used to build volunteer mentor
profiles; elicit topics of interest and establish relationships between those. The mentor profiles were
based on self-assessments of motivation, attitude toward lifelong learning and self-regulated learning
strategies. The topics of interest were elicited through content analysis of answers to reflection
questions. Statistical methods were applied to analyze the relationship between the interests and the
mentor profiles.
Findings – Bottom-up clustering led to the identification of three mentor groups (G1 “low”; G2 “high” and
G3 “medium”) based on pre-survey data. While content analysis led to identifying topics of interest:
communication skills; learning AI; mentoring; prototype development; problem-solving skills; working with
families. Analyzing relationships between mentor profile and the topics of interest, the group G3 “medium,”
with strong intrinsic motivation, showed significantly more interest in working with families. The group with
the overall highest scores (G2 “high”) evidenced also substantial interest in learning about AI, but with high
variability between members of the group.
Originality/value – The study established different types of learning interests of volunteer mentors
and related them to the mentor profiles based on motivation, self-regulated learning strategies and
attitudes toward lifelong learning. Such knowledge can help organizations shape the volunteering
experience to provide more value to volunteers. Furthermore, the reflection questions can be used by
volunteers as an instrument for reflection and by organizations to elicit the learning interests of
volunteers.
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1. Introduction
The present study is set in the context of an artificial intelligence (AI) Family Challenge, an
AI and entrepreneurial skills training program for disadvantaged families carried out by a
nonprofit organization. The families are guided by volunteer mentors in the development of
a project using AI. The mentors (professionals) receive training (not mandatory) on
mentoring, the challenge and core concepts of AI. The mentor training consists of face-2-face
training and training through an online platform. In this work, we study those mentors that
participated in the online training in autumn 2019.

The mentor training in the online platform holds similarities to courses in massive opne
online course (MOOCs) with educational context, in that there is a platform offering learning
contents organized in modules. In Massive Opne Online Course contexts, a course is
typically completed after some form of assessment (of at least the engagement, but typically
of the knowledge and competence). In the context of this study, even more, important than
course completion is the subsequent commitment to and completion of mentorship of a
family throughout the challenge.

In the educational context, professionals are highly motivated to learn when the learning
aligns with their needs and their values associated with their professional career; or to
obtain certification (Littlejohn et al., 2012, 2016). However, as prospective volunteer mentors
who start the mentor training are not looking for certification (which was not offered), their
motivation must be rooted in their needs and values.

One of the main concerns faced by the organization is to increase the number of
volunteers and retain them in the program from training to mentoring. According to the
literature, careful attention to matching affordances and opportunities to goals and motives
seems necessary for successful recruitment, placement and retention of mentors (Stukas and
Tanti, 2005). Taking that into account, we present a methodology that: measures motivation,
self-regulated skills and attitude toward continuous learning as a mentor profile, extract the
learning interests of mentors and links those interests to the mentor profile.

With regard to that, the study details different types of learning interests of volunteer
mentors and relates them to their profiles in terms of motivation, self-regulated learning
strategies and attitudes toward lifelong learning. Identifying the relationship between the
mentor groups and the interests allows the organization to adapt the training according to
the mentor’s motivations and interests. This methodology, in particular the reflection
questions, can be further used as an instrument of eliciting interests and offering direct
value to volunteers and learners, who by means of reflection become aware of learning
something new through volunteering and the potential impact that it may have on their own
private life or work.

The outline of the paper is as follows: Section 2 presents a background, the main concepts
and related works. Section 3 presents the research questions that guide our study. Section 4
presents the methods and research instruments. Section 5 describes the analysis and results.
Finally, Section 6 contains a discussion and conclusions.

2. Background and related work
2.1 Mentoring and volunteering
Mentors are typically defined as individuals with advanced experience and knowledge who
are committed to providing support to and increasing the career advancement of junior
organizational members, their protégés (Allen, 2003). Mentoring programs can be found in
various domains: business organizations as a response to the need to support employees in
their efforts to improve themselves and achieve the company’s goals (Bortnowska and
Seiler, 2019), educational settings where a more experienced student guides the less
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experienced through a new academic environment (Voyles et al., 2011) and in nonprofit
organizations (non-governmental, social, third-sector). In the latter, as the spectrum of
mentors is broader than in the other sectors, it can be applied to more categories of
employees, i.e. not only to managers and paid employees but also to social workers and
volunteers (Bortnowska and Seiler, 2019). This is particularly relevant to our case, where
volunteer mentors take part in a nonprofit program to support families in a technology-
oriented project.

Volunteering is any activity in which time is given freely to benefit another person, group
or organization (Wilson, 2000). Many researchers investigated and assessed the motivations
of volunteers (Clary et al., 1998; Clary and Snyder, 1999; Snyder et al., 2000; Allison et al.,
2002). The “volunteer motivations model” emphasizes individuals’ motivations for or goals
in volunteering. Research indicates that people give service for a variety of reasons, e.g. to
learn new skills, to develop themselves, to enhance self-esteem, to prepare for a career, to
express personal values and community commitment and even to reduce ego conflicts or
identity threats (Thoits and Hewitt, 2001).

Regarding mentoring, several studies assessed the motives that underlie mentoring
behavior through different instruments: self-assessment or interview (Allen et al., 1997;
Allen, 2003; Allen and Eby, 2003; Janssen et al., 2014). The results focus on self-
enhancement, intrinsic satisfaction and benefit to the organization and others, representing
life and career stages. In the specific context of mentoring in nonprofit organizations (i.e. the
context of our study), in their literature review, Bortnowska and Seiler (2019) cited a small
number of reviewed mentoring publications and indicated that this area of knowledge is
only beginning to shape. Through quantitative and qualitative analysis a few works
analyzed issues related to the influence of mentoring on the functioning of nonprofit
organizations (Bogdanova, 2008; Momoh et al., 2015; Nyamori, 2015; Smith et al., 2005;
Washington, 2011, ref. to these studies in Bortnowska and Seiler, 2019). However, to date, no
studies related to motivation have been found.

In our work, volunteer mentors in a nonprofit organization receive training on diverse
topics through an online platform. This means that before developing their activity as
mentors, they are professionals who are trained in the role of learners. Taking this into
account, we consider it relevant to assess:

� the motivation (intrinsic and extrinsic motivation) and self-efficacy related to
learning on the online platform and related to the mentoring;

� self-regulated skills; and
� attitude toward lifelong learning.

The latter are also relevant factors for our research because one of the objectives of the
program in which our participants are enrolled is to encourage and promote goal setting,
ideation and continuous learning in the mentees.

2.2 Motivation
Motivation is reflected in the choice of courses of action and in the intensity and persistence
of effort (Bandura, 1994). To be motivated means to be moved to do something (Ryan and
Deci, 2000). Two types of motivation are often distinguished based on different reasons or
goals that give rise to an action: intrinsic motivation (which refers to doing something
because it is inherently interesting or enjoyable) and extrinsic motivation (which refers to
doing something because it leads to a separable outcome) (Ryan and Deci, 2000). In this way,
intrinsic motivation refers to doing an activity for the enjoyment and inherent satisfaction of
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performing a task, while extrinsic motivation relates to external values and demands and
refers to doing an activity for the usefulness or task value (Alario-Hoyos et al., 2017), such as
career benefit. In regard to volunteerism, Finkelstein (2009) ascribed 6 functions to motives:
5 internal ones (i.e. values, understanding, social, enhancement and protective functions) and
1 external one (i.e. the career function). Accordingly, in our study, extrinsic motivation refers
to the motivation arising from the expectation of a tangible benefit in professional life and is
referred to as career motivation, as in Glynn et al. (2011).

A component that plays an important role in motivation is self-efficacy, which refers to
people’s beliefs about their capabilities to produce effects: people form beliefs about what
they can do and the possible outcomes of their actions (Bandura, 1994). Self-beliefs of
efficacy determine the goals people set for themselves, how much effort they expend, how
long they persevere in the face of difficulties and their resilience to failures (Bandura, 1994).
This metacognitive capability to reflect upon oneself and the adequacy of one’s thoughts
and actions influences the selection of appropriate strategies for achieving goals and one’s
own self-regulatory skills.

2.3 Self-regulation and attitude toward lifelong learning
Self-regulatory strategies are described as “self-generated thoughts, feelings and actions
that are planned and cyclically adapted to the attainment of personal goals” (Zimmerman,
2000). These strategies refer to self-control, self-reflection and self-evaluation about a
particular task and its impact in the personal and professional domain (Littlejohn et al.,
2016). A self-regulated learner is an autonomous learner that is able to set goals, apply
appropriate knowledge and skills, engage in self-direction and self-evaluation, locate
required information and adapt her/his learning strategies to different conditions (Kirby
et al., 2010). This self-directed learning refers to a permanent attitude toward learning or, in
other words, the attitude toward lifelong learning. The latter is defined as:

A continuously supportive process, which stimulates and empowers individuals to acquire all the
knowledge, values, skills and understanding they will require throughout their lifetimes and
apply them with confidence, creativity and enjoyment in all roles, circumstances and
environments (Collins, 2004).

Lifelong learners are critical and creative thinkers, problem solvers and decision-makers and
they need to practice regular self-reflection. These competencies are recognized as some of
the most important goals in education applicable to one’s profession and all aspects of one’s
life (Collins, 2004).

2.4 Participation and learning in online environments
In the context of our work, volunteer mentors received training in diverse topics through an
online platform, that was similar to MOOC. In that regard, we investigated studies of
learning via online platforms that assess motivation and learning skills. An ample body of
research has been dedicated to how motivation and learning strategies related to the
learner’s behavior. Alario-Hoyos et al. (2017) demonstrated that the learner’s motivation and
self-regulated learning strategies are important for understanding the behavior of MOOC
learners. Kizilcec and Schneider (2015) emphasized that motivation provides a lens for
understanding online learners and designing online courses, which allow better support of
their needs. Various authors analyzed the interactions of learners with online learning
environments to detect the learning strategies that they apply Littlejohn et al. (2016), Kizilcec
et al. (2017), Pardo et al. (2016) and Cicchinelli et al. (2018) or the patterns in the student’s
behavior that are indicative of the adopted learning strategies (Jovanovi�c et al., 2017).
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Specifically, in the context of workplace learning, Margaryan et al. (2009) examined how
professionals self-regulate their learning in MOOCs, as autonomy and self-regulation have
been recognized as core components of expert performance. Our study differs in that we did
not seek to relate these dimensions to performance during training. Rather, we assessed
these dimensions to build a mentor profile and advanced beyond these factors by eliciting
and analyzing topics of interest for mentors. Thus, our goal was to determine which
interests emerge during the mentor’s training that guides the volunteer’s mentoring and to
establish the connection with the mentor’s profile.

In this work, we targeted volunteer mentors and studied their interests from the
perspective of motivation, lifelong learning attitude and self-regulation strategies. Our work
differs from the previous research in that it focuses on topics of interest as they arise during
the mentor training and makes mentors aware of their relationship to professional and
personal life. We take advantage of the online platform in the mentor training program to
pose the reflection questions that serve as a vehicle for studying the topics that are
interesting and enjoyable to mentors.

3. Research questions
Considering that the goals of this study are to assess motivation, attitude toward lifelong
learning and self-regulation to create a mentor’s profile; define the topics of interest
(extracted from the reflection questions) in the mentor training and establish possible
relationships between the topics of interest and the mentors’ profiles, we formulated the
following research questions:

RQ1. What characterizes our study’s participants in terms of attitude toward lifelong
learning, motivation and self-regulated strategies? And which distinct groups can
we identify based on these characteristics?

RQ2. Which topics interest the mentors?

RQ3. What is the relationship betweenmentor groups (RQ1) and the topics of interest?

4. Method
This section describes the case environment, the participants, the data collection and the
data analysis.

4.1 Case environment: artificial intelligence family challenge
The organization is an engineering and technology education nonprofit organization,
hosting a learning program that supports girls, children and their families in identifying
problems in their communities, finding technology-based solutions and developing skills to
become lifelong learners. The mission is to empower the world’s underrepresented
communities to become innovators and leaders through engineering and technology.

The setting of our study is an AI Family Challenge (a global competition). It targets
students and their parents from around the world, whose goal is to learn about AI and then
solve a problem in their community using AI technology. To that end, the program engages
volunteer mentors to assist and support the families. Both the mentors and the mentees
benefit: the mentees learn how to apply information management and problem-solving
strategies and the mentors learn new technical content related to product development and
launch, team management and connecting with diverse communities. Most importantly,
they face new learning challenges personally and professionally.
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4.2 Participants
The participants of our study are people who have volunteered to mentor families in the AI
Family Challenge and have registered to participate in the preparatory online learning
activities. They are professionals from industry and university partners with diverse
backgrounds (engineering, education, business, professional services, etc.). The two main
tasks of mentors were to participate in mentor training courses on an online platform (non-
mandatory); helping families develop a prototype. The online mentor training consisted of 6
modules: families overview; technical communication; working with AI Tools; working with
families (WF); helping families build prototypes; key AI and ideation concepts. We obtained
data from 90 participants of which 82 completed a pre-survey and 8 took part in courses
and responded to reflection questions (but not the pre-survey). Of 82 participants who
completed the pre-survey, the majority had a professional degree: Bachelors (36), Masters or
higher (39). Several participants (32) had a technical background, followed by education (27),
business and professional services (12) and others.

4.3 Data collection and instruments
The data collection was accomplished through a self-assessment (pre-survey) regarding
motivation, self-efficacy, ability to self-regulate and reflect and attitude toward
lifelong learning and a reflection intervention concept (reflection questions) during mentor
training to reflect about interests and to promote goal setting.

4.3.1 Pre-survey. A survey consisting of 42 questions was developed to assess the
mentor’s profiles at the beginning of the program. This survey was integrated into the
online platform and placed before the online training modules. The responses were given as
Very true for me (5) – True for me (4) – Quite true for me (3) – Sometimes true for me (2) to
Not at all true for me (1). The survey included sections of demographic variables, attitude
toward lifelong learning (7 items), motivation: intrinsic motivation, career motivation, self-
efficacy (9 items) and self-regulated strategies: goal setting, strategic planning, critical
thinking, help-seeking (HS), self-reflection (25 items).

The section on attitude toward lifelong learning followed the autonomous learning scale
from Macaskill and Taylor (2010), a psychometrically valid instrument. From this lifelong
learner autonomy perspective, the individuals take responsibility for their own learning,
are motivated to learn, gain enjoyment from their learning, are open-minded, manage their
time well, plan effectively, meet deadlines, are happy to work on their own, display
perseverance when encountering difficulties and have low procrastination when it comes to
their work (Macaskill and Taylor, 2010). This perspective is in line with our study, as this
learning autonomy is reflected in the attitude toward lifelong learning, one of the positive
mentor skills.

To assess the levels of motivation, we based our survey on the Science Motivation
Questionnaire II from Glynn et al. (2011), as this questionnaire (based on the social cognitive
theory), is a valid and efficient tool to assess the motivation components that are relevant for
this study: intrinsic motivation, self-determination, self-efficacy and career motivation. The
Science Motivation Questionnaire II was designed in the context of science students and we
adapted the items to our context as one of the benefits of the mentoring program is to learn
or expand the AI knowledge and skills.

Finally, to measure the level of self-regulated learning strategies, we based our survey on
the questionnaire developed by Littlejohn et al. (2016) to obtain a self-regulated learning
profile of the participants. The questionnaire is oriented toward professionals and includes
relevant components for our study: goal setting, strategic planning, critical thinking, HS and
self-reflection.
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We took a complete construct for each aspect, adapting it to our context. The adaptations
are necessary to make the questionnaire more understandable to our study participants. For
example, for the construct motivation, an adapted item read as: “The mentoring makes my
life more meaningful” rather than “Learning science makes my life more meaningful” as
stated in the original questionnaire. For the construct self-regulated strategies, “I set
personal standards for performance in my learning or job” replaced “I set personal
standards for performance in my learning.” For the construct of lifelong learning, “I take
responsibility for my learning or training experiences” replaced “I take responsibility for my
learning experiences.”

We consider it relevant to assess – in a single instrument – motivation, attitude toward
lifelong learning and self-regulated strategies to obtain more accurate results about these
dimensions that we believe define the profile of a mentor.

Pre-survey consistency. A total of 82 volunteer participants completed the pre-survey.
We validated the instrument through factor analysis. Factor correlations were strong
between factors of the related scales, except for HS with weak to no correlations. Cronbach’s
alpha test for reliability confirmed the consistency of the constructs in the pre-survey:
attitude toward life-long learning (LLL, alpha = 0.94), intrinsic motivation (IM, alpha = 0.91),
career motivation (CM, alpha = 0.91), self-efficacy (SE, alpha = 0.84), goal-setting (GS,
alpha = 0.81), strategic planning (SP, alpha = 0.78), critical thinking (CT, alpha = 0.76), help-
seeking (HS, alpha = 0.46), self-reflection (SR, alpha = 0.79). A value of 0.7 or higher in
Cronbach’s alpha was considered indicative of good reliability. The results show that all
constructs are consistent except HS. Therefore, answers to HS are not taken into account in
the remainder of the analysis. Confirmatory factor analysis, after removing HS, revealed a
good model fit (x2 = 175, p= 0.41, RMSEA< 0.01, CFI = 0.97, TLI = 0.97) [1].

4.3.2 Reflection questions. There were six online training modules: families overview;
technical communication; working with AI tools; WF; helping families build prototypes and
key AI and ideation concepts. At the end of each module, the participants received two
reflection questions:

Q1. What did you find interesting about the things that you did in this period (either in
this training module or in volunteering with families)?Why?

Q2. Having identified interesting things in this period, can you set goals to apply a
particular knowledge skill or attitude in your life, work or volunteering work with
families?
For example:
� To practice brainstorming techniques with a problem in my area.
� To test two AI modules.

The above two reflection questions were inspired by Fleck and Fitzpatrick (2010), who
proposed four qualities of reflection (description, reflective description, dialogic reflection
and transformative reflection). The concept was extended in works such as Wolfbauer et al.
(2020), applying a conversational agent to ask questions aiming to judge a past experience,
raise awareness of the emotional positioning toward that experience, developing insights
about it and planning for the future (Wolfbauer et al., 2020).

In our study the goal and value of these questions to the study participants were to
engage them in the reflection of learning content and interesting training elements and
establish a link between the training and own private life or work to support learning (cp.
Boud et al., 1985, on reflection as supporting learning) and to increase their motivation by
connecting the volunteer mentoring experience to other areas of life (cp. Littlejohn et al., 2016 on
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the values of learning for professionals and Fessl et al., 2018 on supporting the transfer of
learning from an educational context to future work practice). These reflection questions also
served as a research instrument, to elicit what was of particular interest to the participants.

Of a total of 90 participants doing the online modules, 51 answered some reflection
questions.

4.3.3 Data analysis. Three types of analyzes were performed, in response to the research
questions:

(1) Analysis of the pre-survey (bottom-up clustering) to build a mentor profile. With
scores from the survey, a participant vector was created. By applying k-means to
the participant’s vector, we distinguished three groups with high, medium and low
levels scores in the dimensions of the pre-survey. Clustering methods are used to
assign sets of data into sub-groups (clusters), such that members of each cluster
are more similar to members in the same cluster than to members of other clusters.
As this is a bottom-up process (not guided by the experimenter), we have used the
term “emerge” in this section to highlight that this structure was established via a
standard data-driven procedure (machine learning methods).

(2) Content analysis of answers to the reflection questions. Content analysis is a
systematic method to transform a large amount of text into a highly organized and
concise summary of key results, to facilitate the discovery of significant themes
(Erlingsson and Brysiewicz, 2017). We followed this methodology to extract topics
of interest based on answers to the reflection questions.

(3) Analysis of topics of interest related to mentor’s profile. A quantitative method was
used to establish a relationship between mentions of the participant’s topic of interest
and their level of self-assessment (pre-survey). This was accomplished by comparing
the number of mentions of each topic across the levels of self-assessment.

5. Results
This section describes the result of the analysis conducted to answer the three research
questions.

5.1 Mentor’s profile
To answer RQ1 (What characterizes our study participants in terms of attitude toward
lifelong learning, motivation and self-regulated strategies? And which distinct groups can
we identify based on these characteristics?) we analyzed the answers to the pre-survey about
the attitude toward lifelong learning (7 items), motivation (9 items) and self-regulated
strategies (25 items) to build a mentor profile. To do so, a descriptor is created by averaging
the scores within each construct. Finally, to establish the differences in terms of their levels,
unsupervised clustering was applied.

5.1.1 Mentor’s profile descriptor. After validating the consistency, a hybrid mentor
profile was constructed as a vector describing a participant based on self-assessment in the
pre-survey (Table 1).

The descriptor consists of a vector with a score for each dimension (lifelong learning,
intrinsic motivation, career motivation, self-efficacy, goal setting, strategic planning, critical
thinking and self-reflection) calculated as the mean of the responses to the survey questions.
The analysis demonstrated high scores in all dimensions and high consistency across the
participants, as illustrated in Figure 1. This makes it difficult to determine the profile groups
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by mere observation or by establishing simple thresholds. Therefore, we resorted to
unsupervised methods for compiling groups of profiles.

5.1.2 Unsupervised clustering. Based on the participant vectors representing the
mentor’s profile, we intended to determine if they could be grouped and assigned to different
levels. We applied several methods (elbow; silhouette and nbClust) to establish the optimal
number of clusters. The results indicated that the optimal number of clusters was three.
Preliminary analysis identified one outlier that was removed for further analysis (leaving 81
participants from 82 that answered the pre-survey).

Once the optimal number of clusters was obtained, we applied K-means to divide the
participants into three groups according to their mentor’s profile: G1 (low) with consistently
lowest overall values; G2 (high) with extremely high values; G3 (medium) with slightly
lower (medium) overall values. Note that despite our labeling the groups “high, medium
and low,” all groups had high average scores in all constructs of the pre-survey, as the
participants were after all professionals who volunteered as mentors:

� Group 1 (G1, “low”) had 19 participants. On a scale from 5 to 1, these participants
scored between 3.5 and 4 in all of the pre-survey dimensions.

� Group 2 (G2, “high”) had 46 participants. People in this group scored high on
average in all dimensions. They were highly motivated, especially in terms of
intrinsic and career motivation and highly capable of self-directed learning.

� Group 3 (G3, “medium”) had 16 participants. People in this group scored high in all
questions (between 4 and 5 in most dimensions) but consistently lower than the
participants in G2. However, within the dimensions of the pre-survey, they scored
especially high in IM (intrinsic motivation) (Figure 2).

Table 1.
Example of user
vector

Uid LLL IM CM SE GS SP CT SR

2 4.85 5.0 4.6 5.0 4.0 4.50 4.66 5.0

Notes: User number (Uid), lifelong learning (LLL), intrinsic motivation (IM), career motivation (CM), self-
efficacy (SE), goal setting (GS), strategic planning (SP), critical thinking (CT) and self-reflection (SR)

Figure 1.
Scores of participants
in all of the pre-
survey dimensions:
lifelong learning
(LLL), intrinsic
motivation (IM),
career motivation
(CM), self-efficacy
(SE), goal setting
(GS), strategic
planning (SP), critical
thinking (CT), self-
reflection SR)
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5.2 Topics of interest
To answer RQ2 (What topics interest mentors?), we applied a content analysis methodology
to analyze answers to the reflection questions and to extract topics of interest.

5.2.1 Content analysis. Content analysis consisted of breaking down the data to
transform a large amount of text into meaning units, codes and themes, to ultimately
determine the topics of interest. The data consisted of answers to two reflection questions
that the participants provided at the end of specific courses on the platform. The data were
obtained from a spreadsheet stating the course name, the question and the response. To
extract the topics of interest from this qualitative data, we followed the steps presented in
Erlingsson and Brysiewicz (2017):

(1) Meaning units: each answer is condensed to capture its core meaning. The
condensation should be a shortened version of the same text that still conveys the
essential message of the meaning unit. Examples of two answers and their
condensation in meaning units.

� The possibility of establishing family communication around AI learning and why
an activity like this allows parents and children to learn from each other (Interacting
with families and learning from others).

� I’m really excited to become part of this community, I really love the idea of helping
families deal with this kind of challenge [. . .] (Helping families deal with challenges).

Figure 2.
Groups of

participants (user
groups =mentor

groups) and scores in
all of the pre-survey
dimensions: lifelong

learning (LLL),
intrinsic motivation

(IM), career
motivation (CM), self-

efficacy (SE), goal
setting (GS), strategic
planning (SP), critical

thinking (CT), self-
reflection (SR)
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(2) Codes: distinctive phrases are assigned as codes to assign descriptive labels for
the condensed meaning units. These phrases are used as a means to identify
connections between the meaning units. The following code illustrates the
process of grouping the meaning units using codes (Tables 2 and 3).

(3) Category: categories are a covert organization of the content that is developed by
analyzing which codes seem to belong together. Category names are most often
short and factual-sounding. Categorization scheme. Example of first category
working with families

Table 2.
Example of codes
developed from
reflection question 1
about finding
interesting things

Codes/themes Examples

- Interacting with families - Interacting with the children and their parents. . .
- The most interesting thing for me was working with families. . .
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The process described above was performed to identify the meaning units, codes
and categories. The categorization scheme was applied to determine topics of
interest. This analysis revealed the following emerging interesting topics or goals
for the future:

Communication skills (CM): refers to the interest in practicing or improving
communication skills:

“It helped me develop my communication and mentoring skills.” “To build, practice and improve
communications skills.”

Learning AI (LAI): refers to the interest to learn about AI concepts for personal or
professional development and to teach others:

“It is a learning experience for all of us, mentors and participants. I am interested to learn about
AI and excited to learn with more curious people like me.”

Mentoring (MENT): refers to the interest in helping others with and mentoring others on AI
technology:

“How to effectively mentor another person on the AI technology and skills.”

Prototype development (PROT): refers to the interest in developing prototypes to solve
technological solutions and helping the families with this task:

“I’m excited about starting the program and trying to build prototypes by myself so that I will be
confident about mentoring families.”

Problem-solving skills (PSS): refers to the interest in developing PSS, identifying problems
to solve using technology, using AI concepts to solve problems:

“To develop problems solving skills.”

Working with families (WF): refers to the interest in helping andWF on the challenges:

“I really love the idea of helping families deal with this kind of challenge, help them to feel
confident to solve problems they face by using technology.”

5.2.2 Topics mentioned in reflection questions. To determine the topics most mentioned in
the answers during the reflection, frequency analysis on the answers was carried out using
the topic categories as a proxy. Table 4 shows the results of frequency analysis, with the
total number of times a topic was mentioned, the average (mean) number of times a topic
was mentioned per participant and the standard deviation. Subsequently, an analysis of
variance (ANOVA) test was conducted to find out what topic was mentioned most in the
answers to the reflection questions.

An Analysis of variance test between topics revealed significant differences in the
number of mentions of a specific topic [F(6,350) = 4.342, p < 0.0001]. Tukey HSD posthoc
comparisons revealed significant differences: WF was mentioned by more participants (p <
0.0001) (M = 1.41) than prototyping (M = 0.57), mentoring (M = 0.55) and communication

Table 3.
Example of codes

developed based on
reflection question 2
about setting goals

Codes/themes Examples

– To test out AI – To test out specific AI modules
–Work on practicing the various AI models
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(M = 0.43). LAI was mentioned in more answers (p< 0.0001) (M =1.27) than communication
(M = 043). Summing up, the topics WF and learning AI were the most mentioned topics in
the answers to the reflection questions (see confidence intervals in Figure 3).

5.3 Relating topic of interest and groups
To answer RQ3 (What is the relationship between mentor groups and topics of interests?), in
Section 5.3.1 we first estimated a measure of engagement by counting the answers to the
reflection questions accumulated by each group. Section 5.3.2 describes how we related the
groups and the topics of interest (identified through content analysis) to determine the most
prominent topic of interest for each group.

5.3.1 Descriptive statistics. This analysis aimed to establish how much each group was
engaged in answering the reflection questions. To that end, we calculated the average number
of answers per participant in each group. Our data included a total of 182 answers. Of 81
participants who answered the pre-survey and had a participant vector, 43 answered some
reflection questions. In addition, 8 participants – who did not answer the pre-survey – also

Figure 3.
Topics of interest and
the mean nr. of
mentions per user.
WF: working with
families; LAI:
learning AI; PROT:
prototype develop;
PSS: problem-solving
skills; MENT:
mentoring; COM:
communication skills

Table 4.
Topics mentioned in
reflection questions

Topic Freq. Mean (n = 51) SD

WF 72 1.41 1.55
LAI 65 1.27 2.1
PROT 29 0.57 1.08
PSS 41 0.8 1.11
MENT 28 0.55 0.88
COM 22 0.43 0.88

Notes: Freq. = The total number of times a topic was mentioned in answers to reflection questions. Mean
refers to the average mentions per participant that answered at least one question. SD: standard deviation
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answered reflection questions. Therefore, a total of 51 participants answered the reflection
questions. The 8 new participants were assigned to Group 4, G4 “new” (Table 5).

Table 5 summarizes information about answers to the reflection questions per group.
The table shows answers to the pre-survey by group and the total number of participants in
each group. It also indicates the number of participants that actually answered the reflection
questions. The average number of answers per participant was calculated taking into
account the participants that actually answered some questions. While G3 “medium” tended
to have more questions per participant, a Kruskall–Wallis test revealed no statistically
significant difference. Therefore, it was assumed that all groups answered an equal number
of reflection questions on average.

5.3.2 Relating groups and topic of interest. To investigate the relationships between the
groups and the topics of interest, we posed two questions:

Q1. Do the groups differ in terms of the number of mentions per topic?

Q2. In every group, how often was each topic mentioned and what were the most
mentioned interests in a group?

The answers of each participant were coded based on the topics extracted. Hereby, it was
possible to count the number of mentions of each topic per participant and group. Figure 4
shows the distribution of the topic mentions for each group.

As the groups had a different number of participants and gave a different number of
responses, Kruskall–Wallis followed by Dunn’s pairwise comparison tests were used.
The number of mentions each participant gave for each topic was normalized to
compare the proportion of the topic between groups. Comparing the number of
mentions across groups, statistical differences were found between the groups only for
the mentions of the topic WF. The Kruskall–Wallis test revealed significant differences
[X2(3) = 13.061, p < 0.005]. Dunn’s pairwise comparison showed that G3 had
significantly more mentions of the topic “Working with families” than G1 (p< 0.05) and
G2 p< 0.001 (Figure 5).

The most prominent topics of interest for each group were determined by comparing the
number of mentions between the topics within a group. From Figure 4 it is possible to make
the following observations:

G1 (low):The topics of interest are more distributed. The Kruskall–Wallis test showed no
significant difference in the number of mentions per topic of interest.

G2 (high): The Kruskall–Wallis test revealed significant differences in the number of mentions
per topic of interest [X2(5) = 22.872 p < 0.001]. Dunn’s pairwise comparison showed that WF

Table 5.
Groups of

participants (who
answered the pre-

survey), total
participants,

participants who
answered the

reflection questions
and number of

answers per group

Group Pre-survey
No. of answers
per group

Total
participants

Participants answering
reflection questions

Average of answers
per participant

1 “low” Yes 33 19 10 3.3
2 “high” Yes 102 46 27 3.78
3 “medium” Yes 29 16 6 4.83
4 “new” No 18 8 8 2.25
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appeared in responses of this group more than mentoring (MENT, p < 0.01), communication
(COM, p < 0.01) and prototyping (PROT, p < 0.01). While the total number of mentions was high
for the topic of learning AI, these were made by a small number of participants in the group,
indicating high variability and failing to reach significance. Conversely, WF was consistently
mentioned in the answers of the group members.

G3 (medium): The interest focuses on WF and develops a prototype (PROT). The Kruskall–Wallis
test revealed significant differences in the number of mentions per topic of interest [X2(5) = 22.872
p < 0.05]. Dunn’s pairwise comparison showed that WF appeared in the responses of this group
more than communication (COM, p< 0.01).

It must be noted that these analyzes are constrained by the number of responses. The
data preparation and selection of tests were applied to ensure appropriate application
thereof.

Figure 4.
Topics of interests
and number of
answers per group (1,
2, 3). COM:
communication skills;
LAI: learning AI;
MENT: mentoring;
PROT: prototype
develop; PSS:
problem-solving
skills; WF: working
with families
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6. Discussion and conclusions
This study provides an analysis of volunteer mentors based on self-assessments of
motivation, attitude toward lifelong learning and self-regulated learning strategies that were
used to create a mentor’s profile; learning interests in the sense of volunteer mentors’ topic-
specific interests and goals for own learning and development through the participation in
the mentoring program and the relationship betweenmentor’s profile and interests.

The first analysis aimed to answer RQ1: What characterizes our study’s participants in
terms of attitude toward lifelong learning, motivation and self-regulated strategies? And
which distinct groups can we identify based on these characteristics? We calculated scores
for each participant in each dimension of the pre-survey. The scores evidenced quite
homogeneous distribution, which makes it difficult to discriminate patterns visually or set a
threshold. Therefore, a participant’s vector was built using the dimensions describing a
hybrid user profile. Applying K-means made it possible to identify three groups of
participants. One outcome of this report is the methodology used to elicit the levels of these
dimensions and aggregate them in a descriptor that can be used to differentiate groups of
participants (low, medium and high) that are otherwise not visible.

The second analysis aimed to answer RQ2: What topics interest the mentors? We
analyzed the answers to two reflection questions, whose goal was to identify the elements of
mentoring that are interesting and useful in private and professional lives. Applying content
analysis, the topics of interest were extracted. The results showed that the topics WF and
learning AI were the most mentioned ones.

The third analysis aimed to answer RQ3: What are the relationship between the mentor
groups (see RQ1) and the topics of interest? By comparing the number of mentions of topics
across the groups, it was established that one group (G3, medium) focused significantly

Figure 5.
Proportional

mentions of topicWF
(working with

families) per group
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more on the topic WF than the other two groups (Figure 5). G3 (medium) revealed a high
intrinsic motivation, which drives activities that are undertaken for the enjoyment and
inherent satisfaction of performing a specific task. They prioritize intrinsic motivational
aspects over career motivation. In turn, G2 (high) was more interested in learning AI, WF
and developing PSS, which correspond to particularly high scores in intrinsic motivation
and also in career motivation. In this sense, it can be interpreted that they are not only
interested in the experience ofWF but also in learning and developing skills that will benefit
their careers.

These analyzes and results are aligned with the work of Kizilcec et al. (2013), Kizilcec and
Schneider (2015); Kizilcec et al. (2017), Littlejohn et al. (2016) and Cicchinelli et al. (2018). These
studies assessed the level of self-regulated learning (SRL) strategies and motivation and
established discernible differences between the participants with higher and lower SRL scores.
They relate the scores to the engagement or performance, the level of SRL strategies and the
type of motivation for enrolling into a MOOC or specifically assessed motivation as a lens for
understanding learners to better support their needs (Kizilcec and Schneider, 2015).

Our work also aligns with the work of Margaryan et al. (2013), who used interview
questions to understand the ways in which professionals set and attain their learning and
development goals associated with the completion of a project/task. To extend this work on
understanding SRL strategies, motivation and attitude toward lifelong learning in MOOC
settings, our study adds the relationship between the participant’s profile in terms of SRL
strategies, motivation and attitude toward lifelong learning and topics of interests extracted
from his/her reflection during learning in the context of volunteer work. Our method serves
as a basic building block for the organization to better adapt the offer to the needs of the
participants, e.g. via study materials on reflection strategies or self-regulated learning
besides the content targeting the interests of mentors.

Furthermore, with regard to the mentoring literature, according to Bortnowska and
Seiler (2019), there are few studies on mentoring in non-profit organizations and the focus is
on the effects of mentorship on career progression and the benefit to the organization. Our
work adds a detailed analysis of the diverse types of interests leading a participant to
engage in mentoring. We also make a methodological contribution; mentoring literature
tends to be based on surveys or interviews to understand mentors’ motives (Allen et al.,
1997; Allen, 2003; Allen and Eby, 2003; Day and Allen, 2004; Janssen et al., 2014). The
reflection questions used in this work to elicit the mentor’s interests could be valuable
directly to volunteers and mentors by supporting reflection and transfer of learning between
contexts and to organizations that facilitate volunteering and mentoring as a measurement
instrument to elicit interests and content-wise motivation.

The limitations of our work arise from its context and types of participants. First of all,
the training program was not mandatory. This means that our sample of study participants
could have been biased toward highly motivated ones and those open to using the
mentoring experience as a learning experience. Second, this study does not systematically
follow up on how the interests of mentors found during the preparatory training changed or
developed throughout the mentoring experience.

This is one avenue of future research that we consider highly interesting, namely, to
study the developing interests of volunteer mentors before and during mentoring, as well as
their changing perception, attitude and capability to use mentoring as a learning experience
and its value to other areas of life. Additionally, this work addresses one design rationale for
a reflection intervention with questions that prompt reflection by engaging the mentors in
the reflection. A reflection intervention could support the mentors’ motivation by making
them aware of the insights that could be transferred to their professional or private life. In
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future research, we would like to investigate different formulations of reflection prompts
and their effects on motivation, as other researchers have shown that details of phrasing can
have significant effects (Renner et al., 2016).

With respect to using the reflection questions as a knowledge-gathering instrument
(which would be valuable to organizations aiming to understand and enhance volunteers’
benefits from volunteering), one limitation is that content analysis is time-consuming and
requires the engagement of experts. For a continuous application of this method, (semi-)
automatedmethods of topic extraction or topic modeling should be investigated.

Note

1. x 2 test should be non-significant. Acceptable cut-off values: CFI > 0.96, TLI > 0.95, RMSEA <
0.05.
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