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The I3IDP Survey Toolkit

The goal of the Impact Indicator and Instruments for Individual Development Plans (I3IDP) project, funded
by the NSF Innovation in Graduate Education [Grant No. 1806607], was to build a foundation for determin-
ing how and why the Individual Development Plan (IDP) process is effective for STEM graduate students.
To achieve this goal, we defined “IDP” and the core components of the IDP process in the context of social
sciences studies and theories, defined anticipated measurable outcomes for the IDP process, and developed
and tested a set of instruments for demonstrating changes in student actions and attitudes resulting from
engagement in the IDP process. The result of this project was the I3IDP Survey Toolkit described in this doc-
ument, which was constructed towards testing cohorts of graduate students engaged at various levels in the
IDP-Process.

Definitions

Through our study, it became evident that there are numerous nuanced interpretations of what an Individual
Development Plan is. Leveraging focus groups to understand the use and description of IDPs in practice in
STEM graduate education, as well as commonly used tools and literature focused on the use of IDPs in STEM,
we have develop the following definitions:

Individual Development Plan (IDP)

The Individual Development Plan (IDP) is documentation of one’s engagement with the Individual Develop-
ment Plan Process, including a strategy or action plan for accomplishing future goals. Its purpose is to assist
one in their personal and/or professional development while also considering one’s unique contexts.

The IDP-Process

The Individual Development Plan Process (IDP-Process) is a set of activities or interventions that one engages
in to create an informed plan for personal and professional development, toward achievement of short and
long-term goals. The IDP-Process is iterative and requires individuals to engage in development activities on
various dimensions. We describe these activities as the components of the IDP process.

Components
The term component is used throughout this document to characterize the dimensions of engagement in the
IDP-Process. The I3IDP Survey Toolkit is scaffolded on this
four component model of IDP-related activities that are itera-
tive (Figure 1):

(1) Self-Assessment and Self-Awareness - Self-assessment and
self-awareness refers to how individuals develop and exer-
cise self-awareness. Sections of the Survey Toolkit related to
this component examine the levels of internal and external
self-awareness development and exercise.

Self
\‘1—#*1 nent

Internal External

Career

Option
Evaluatlon

. . Identit Exploratlon
(2) Contextual Exploration - Contextual exploration refers to For::a;:zn \ T

activities that expand the understanding of possible career Development
directions and associated opportunities for professional
development. Sections of the Survey Toolkit related to this ‘
component examine the level at which someone engages in gl Goal:Setting
activities that have the potential to expand the understand- GCHIOn I ona/A
ing of possible career directions and associated opportuni- D
ties for development.

(3) Career Decision-Making - Career decision making relates Figure 1. The IDP-Process
to how individuals work through processing, understanding
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and coming to career decisions. Sections of the Survey Toolkit related to this component examine how some-
one works through processing , understanding, and coming to career decisions.

(4) Goal Setting - Goal setting relates to how individuals plan and take
steps to achieve a desired outcome. Sections of the Survey Toolkit
related to this component examine how someone plans and takes
steps to achieve desired career outcomes.

These four components served as the foundation for the development of the I3IDP Survey Toolkit. Background
literature about each component can be found in Appendix A.

Indicators and Measurement Scales

The I3IDP Survey Toolkit is made up of more than 50 measurement scales, distributed across the four compo-
nents, designed to measure outcomes related to the IDP process.

A measurement scale is a group of survey items created to measure a specific construct or concept, such as
attitudes, beliefs, or behaviors and provide a standardized and quantitative measure of subjective phenome-
na. The survey items in a scale are related to one another and are scored or weighted to generate a composite
score that reflects the level of the construct being measured (DeVellis, 2017). The validity and reliability of a
scale depend on the quality of the survey items and the coherence of the construct being measured.

As a first step in the development process, broad indicators of behaviors were defined under each com-
ponent. Once the indicators were defined, survey items were developed or adapted from existing published
surveys. Subsequently, the survey items were piloted and the resulting data analyzed to confirm the dimen-
sionality and reliability of the scales (Figure 2).

Using the I13IDP Survey Toolkit

Given that the I3IDP Survey Toolkit comprises more than 240 individual survey items and 50 measurement
scales, it is unlikely that all items and scales would be administered simultaneously. Instead, we expect that
you will choose to administer specific parts of the Toolkit that align with the goals of your data collection. For
example, a user who is interested in collecting data about STEM graduates’ career exploration activities might
choose to administer some or all of the 17 measurement scales under the Contextual Exploration component.
It is important to note that while it is reasonable to pick and choose among the measurement scales, it is
inadvisable to pick and choose among the survey items within scales. This is because the dimensionality and
reliability evidence is reported for the intact scales, as reported in the tables that follow. Also note that some
scales may be relevant under multiple core components. See Appendix C for more information about using
the Survey Toolkit.

Case Studies: Examples of 13IDP Survey Toolkit Users

To assist you in considering ways you might use this Toolkit, we have generated hypothetical professional per-
sonas with examples of how the instruments might be used in potential scenarios. Far from being exhaustive,
these examples are provided to spark ideas.

Self-Assessment & Contextual Career Decision- 2
m nent
Camponsats - Self-Awareness Exploration Making G Ene
Indicators msp

/ =/ =7 = = = = = /

Figure 2. Components, Indicators, Scales
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Case A: Training director of a graduate program, professional development director, or career counselor
who works with particular graduate programs.

(a) What would you use the Toolkit for?

- Identifying gaps in the career and professional development counseling/training that your program pro-
vides.

- Measuring student outcomes related to some aspect of career readiness.

- Understanding whether a new intervention improves student outcomes.

- Collecting formative data for program adjustment and improvement.

- Collecting evaluation data as part of a training grant to assess whether the program is meeting the desired
outcomes of the grant.

(b) What would the data tell you? Who might you share it with?

- The data collected could inform you of outcomes from a new or existing intervention.

- You could share the results in your training grant progress report (e.g., NRT, T32) or include the results as
preliminary data in a grant application or renewal.

- You may want to use the data as the basis for discussion with other education providers (office, unit,
organization) to create an action plan to change or modify current development offerings and counseling
strategies.

- You may wish to share the data with a Dean or Provost to support requests for funds to expand or sustain
the intervention.

- You may share the results with students or faculty to help them learn more about outcomes for the pro-
gram to improve buy-in.

(c) What action might you take based on the data?
- Based on the results from the data collected, you could continue, evolve, or expand the intervention.
- Over time, if the outcomes do not improve, you could leverage the data to adapt your intervention or
switch to a different intervention model.

(d) When would you administer the Toolkit survey?

- You might choose to administer the Toolkit survey at various time points. For example, you might collect
data from a cohort of students in Spring (baseline data; no intervention) and then gather data again during
the following Spring from the subsequent cohort who experienced the intervention.

- You might use the toolkit to collect data from the same students, before and after an intervention. For ex-
ample, survey the students one week before the intervention and and after the intervention (i.e., on the last
day of the intervention or one week later).

Case B: An individual, unit, or organization that is working with students from multiple universities
or across multiple programs (e.g., individual in a central career center, graduate school, or scientific
society)

(a) What would you use the Toolkit for?

- Collecting formative data for program
adjustment and improvement.

- Gathering evidence about best practices for diverse cohorts of students experiencing the programs and
workshops you offer.

- Collecting data that will allow you to demonstrate your organization’s commitment to student develop-
ment.

- Use the findings in reports/publications for the scientific community with the goal of initiating discussion
about graduate education.

(b) What would the data tell you? Who might you share it with?
- You may wish to share the data with upper management or colleagues to support requests for funds to
expand or sustain the intervention.
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- With large enough samples, you could compare students in one field to students in other fields.
- With large enough samples, you could attempt to understand how students from under-represented and
under-served groups compare to their peers over time.

(c) What action might you take based on the data?
- Based on the results from the data collected, you could continue, evolve, or expand the intervention.
- You could use the data to request more resources for under-represented and under-served groups.
- Over time, if the outcomes do not improve, you could leverage the data to adapt your intervention or
switch to a different intervention model.

(d) When would you administer the Toolkit survey?

- If your purpose is to compare across different populations of students, you could collect data once to assess
that comparison, and filter the data to make such comparisons.

- To test effectiveness of an intervention, you might choose to administer the Toolkit survey for one co-
hort of students in a given month (baseline data; no intervention) and then gather data again in the same
month the following year from the subsequent cohort, who experienced the intervention.

- You might use the toolkit to collect data from the same students, before and after an intervention. For
example, survey the students one week before the intervention and then survey them again after the inter-
vention (i.e., on the last day of the intervention or one week later). This might work best for longer inter-
ventions (for example, a semester-long intervention designed to support their development of an IDP).

Case C: A researcher who has an academic interest in understanding the characteristics of graduate
students, the relationships among those characteristics, and possibly the impact of IDP-like interven-
tions

(a) What would you use the Toolkit for?
- Collecting data when conducting research about graduate student experiences in general, or in response to
an IDP intervention.
- Use the findings in reports/publications for the scientific community with the goal of generating knowl-
edge about graduate education and the effects of IDPs.

(b) What would the data tell you?

- You may be able to test how student outcomes are related to each other, whether scores on one outcome
predict other outcomes, and whether those relationships are moderated by students’ personal experiences
or characteristics, or by institutional characteristics.

- With large enough samples, you could compare students in one field/discipline to students in other fields/dis-
ciplines.

- With large enough samples, you could attempt to understand how students from under-represented and
under-served groups compare to their peers over time.

(c) What action might you take based on the data?
- Publish findings in reports or publications for the scientific community with the goal of enhancing knowl-
edge about the use of IDPs or initiating discussion about graduate education.

(d) When would you administer the Toolkit survey?
-The Toolkit would be administered at various times as part of a research study. It could be administered to
a single cohort at intervals or to multiple cohorts over time.
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Component Connections to Indicators and Scales
Table 1 provides a summary of the numbers of indicators, scales and items included to measure each component.
Tables 2 through 5 present details about each indicator and scale, and provide a description of the behaviors
or attributes measured by the scale. Within the table, the indicator and scale names are hyperlinked to Appen-
dix C where the actual survey items and response options can be found.

Table 1: Summary of Components, Indicators, Scales and Survey Items

Components
Self-Assessment | Contextual Career Goal Setting | Total Across
& Self-Awareness | Exploration | Decision-Making Components
Number of Indicators 4 11 6 11 32
Number of Scales 13 17 12 16 58
Number of items 56 87 41 62 246

Table 2 Self-Assessment andSelf-Awareness - Indicators and Scales

Indicator Scale Name # Iltems Behavior or attribute described
Name
Importance of Students indicate that understanding their
Awareness of Strengths 5 strengths and weaknesses is important when
and Weaknesses making plans for the future.
Importance of Students indicate that understanding what makes
Valuing Self Aw?lreness O,f 2 them unique is important when making plans
Knowledge Unigue Attributes for the future.
Importance of Students indicate that understanding their
Intrinsic Self- 5 interests, values, and motivations is important
knowledge when making plans for the future.
Importance of Students indicate that understanding their
Understanding Preferred| 2 preferred working styles and environment is
Working invironment important when making plans for the future.
Career Fixed Mindset 5 Students indicate that they have a fixed mindset
in the face of career planning challenges
Mindset
Career Growth Mindset Students indicate that they have a growth
(adapted from Dweck, 5 mindset in the face of career planning
1999) challenges
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al. 2001)

Indicater Scale Name # items Behavior or attribute described
Name
Awareness of Interaction Students indicate that they have reflected on how
Between Social Identities 4 |intrinsic and extrinsic factors related to their
and Career Aspirations social identities might impact their life and career
Career Development, Re- 6 Students indicate that they have reflected on how
flection and Evaluation well they are progressing toward their goals
Gaps in Career Preparation Students indicate that they have reflected on the
2 |skills and professional experiences they need to
Engages in be ready for their career.
Exploration
of S.e I & Relational Support Students indicate that they have reflected on
Environment | . 3 . . . . .
in Career needs and gaps in their mentoring relationships
Development or professional network.
Alignment between Intrin- Students indicate that they are aware of how
sic Attributes and Career 5 | their interests, values, and attributes align with
Interests their options
Work-Life Alignment Students have holistically considered the
5 |interplay between the life they want and their
career plans, including expectations and balance.
General Self- | Adapted from New General Adapted from New General Self-efficacy
Efficacy Self-efficacy Scale (Chen et 7 Scale (Chen et al. 2001)
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Table 3: Contextual Exploration - Indicators and Scales

Indicator Name

Scale Name

# items

Behavior or attribute described

Knowledge about

Knowledge about

Students report that they understand what their

Exploration
Activities

Exploration Activities

Career Areas of Career Areas of 4 top career choice entails.
interest interest
Aligning Career Students consider their career options in the
Exploration with 5 context of their values, needs, wants, and skills.
Considerations Awareness of Self
when Planning for Students ch devel . p—
Future Career . udents choose development opportunities
Prep aring for Career 3 that will prepare them for the career they want
Readiness
to pursue
Importance of Importance of Others’ Students make career exploration choices based
Others’ Expecta- Expectations for 3 on their perception of those whose opinion
tions for Career Career matters to them
Exploring Breadth of Students engage in activities that broadly
Careers Available 3 explore different career sectors (e.g Industry,
In-breadth Career | (negative focus) Academe, Government,)
Exploration
Exploring Breadth of Students are learning about careers to broaden
Careers Available 4 their options or to identify new options to
(positive focus) consider.
In-depth Career In-depth Career Students know the skills and experience needed
Exploration Exploration 10 to be successful in their top career path choices
Confidence in Abil- | Confidence in Abil- Students report that they know of multiple
ity to Locate ity to Locate Career 5 sources of career information
Career Information | Information
Internal Obstacles as Students face internal barriers when exploring
Barrier to Career 6 careers (e.g., feelings of doubt or confusion)
Obstacles to Career| EXploration
Exploration
Lack of Support as a Students face external barriers when exploring
Barrier to Career 6 careers (e.g., lack of support from advisors)
Exploration
Priority Career Priority Career 6 Students face external barriers when exploring

careers (e.g., lack of support from advisors)
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# itemL

Indicator Name Scale Name Behavior or attribute described
Confidence in Ability to Students are confident that they can assess
Apply Awareness of Self| 6 | career options in the context of their own
Self Confidence while Exploring Career attributes and goals
Related to Career |Options
Exploration
Confidence in Ability 5 Students report that their next career step is
to Explore Careers aligned with their longer-term career goals
Self-Efficacy for Self-Efficacy for Career Students feel confident that they can make
Career Decision- | Decision-Making 10" | the career decisions that are right for them
Making
Communicating Students are engaging in activities where they
. Professional Experiences 3 | communicate their professional experiences.
Taking Career
Exploration Frequency of Speaking Students have communicated with individuals
Actions with Key/Informed 4 | and their professional network to attain career
Individuals advice.
Enacting Career Plan Students are taking actions by building
by Making Professional > | professional connections that may help them
Connections to achieve their career goals.

Table 4: Career Decision-Making - Indicators and Scales

Indicator Name

Scale Name

# items

Behavior or attribute described

Career Decision
Ambiguity

Career Decision
Ambiguity Tolerance

4

Career Decision-Making

Adapted from the Career Decision Ambiguity

Tolerance and 6
Career Decision- | Pifficulties/Aversion Tolerance and Career Decision-Making
Making Difficulties : - Difficulties in a French Sample: The Mediating
(Adapted from Creative Alignment 2 Role of Career Decision Self-Efficacy. Storme,
Storme. Celik. & with Self Celik, & Myszkowski, 2017
Myszkowski, 2017) | Self-exploration during

the Career Decision- 3

Making Process
Attitude Toward Attitude Toward Career 3 Students have a positive attitude towards their
Career Decision Decision Process. career decision making process
Process and Concern for Career 3 Students feel concerned about their career
Outcome Decision Outcome decision outcome and career fit
Career Choice Fit | Career Choice Fit 5 Students understand the alignment between

their planned career choices and their attributes
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Indicator Name

Scale Name

# items

Behavior or attribute described

Career decision-
making approach

Analytical Decision-
making

Students have thought about how they will decide
among their career options.

Decision-making

Students are aware and engaged with their decision

Decision-Making

planfulness making processes and have a timeline by which
they make career decisions
Consultative Students plan to consult with people close to them
Decision-Making: (eg., family, friends, colleagues) about their career
) Professional decision making.
Consultative Connections

Consultative Decision-
Making: Personal
Connections

Students plan to consult with professional connec-
tions (e.g., advisor, mentors, peers) about their
career decision making

Self-awareness of
Decision-making
Process

Self-awareness of
Decision-making
Process

Students understand the value of self-awareness in
their career decision making process and report a
reasonable level of self-awareness.

Table 5: Goal Setting - Indicators and Scales

Indicator Name

Scale Name

#items

Behavior or attribute described

Career Aspirations

Career Aspiration
Clarity, Importance,
and Articulation

Students have a clear sense of their long-term
career vision.

Career Aspirations
Align with Self

Students believe that their long-term career
aspirations are aligned with their strengths,
interests, values, and life goals.

Communicating
Goals

Communicating Goals
with Advisors/Mentors

Students have shared their career goals and/or
training goals with their research advisor or
mentor.

Communicating Goals
with Friends/Family

Students have shared their career and/or profess-
ional development goals with those closest to them.

Goal-directed
Career Planning

Goal-directed Career
Planning

Students have a discrete plan for achieving
career goals.

Goal Alignment

Alignment between
Career Goals and Self-
knowledge

Students believe their career goals align with
self (i.e., their interests, values, strengths,
experiences, etc.)

Evaluation of
Alignment of Goals

Students have considered how their training
and professional development goals will help
them achieve career or life
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Indicator Name

Scale Name

#items

Behavior or attribute described

Awareness of Career

Awareness of Career

Students believe they are aware of the obstacles

Goal Barriers and Goal Barriers and Risks | 3 | they may face as they pursue their career goals.
Risks
Relational Support | Relational Support for Students believe they are aware of the obstacles
for Achieving Career | Achieving Career 5 | they may face as they pursue their career goals.
Goals Goals
Beliefs about Attain- 5 Students see positive outcomes of growth
ment of Career Goals through facing challenging goals.
Growth Mindset for Students believe they can grow sufficiently to
Career Goal échievmg Career 3 |achieve their career goals.
Attainment O
Expectations
xpectatt Self-Confidence for Students have a clear sense of tracking their
Achieving Career Goals| 3 | progress toward achievement of career goals.
Awareness of Awareness of Attributes Students are aware of how their own strengths,
Attributes Contributing to Goal 6 weaknesses, interests and values may impact
Contributing to Attainment the development and pursuit of their career
Goal Attainment goals.
Wellbeing as a Wellbeing as a Priority Students view well-being as important for
Priority for Goal for Goal Attainment 3 | achieving career or life goals.
Attainment
Monitoring Goal Students pause to assess progress, attain
Progression 4 | feedback, or celebrate successes as they progress
Adaptive toward their goals.
Monitoring Openness to Adapting 5 Students are open to adapting their plan or
Plans career goals
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Appendix A: Background Literature for Four
Component Model

The Four Components of the IDP-Process

We have distilled the IDP-Process into four core components. These core components represent the key de-
velopmental cognitive and behavioral activities that are navigated as part of the IDP-Process, considering the
rich diversity and the multiple identities that a student can hold. The toolkit was designed to measure gradu-
ate students’ experiences across these four components: (1) Self-Assessment and Self- Awareness; (2) Contex-
tual Exploration; (3) Career Decision-Making; and (4) Goal Setting.

Following the overarching description of each are their connections to the measurement indicators and scales.

Self-Assessment and Self-Awareness
Definition: Self-assessment and self-awareness relates to how individuals develop and exercise self-awareness.

The self-assessment and self-awareness component involves processing information about the self and bench-
marking where one is in relation to a salient standard or value (Carver, 2012). The objective of self-assessment
is internal and external self-awareness. Internal awareness may include knowledge of beliefs, personality,
values, interests, passions, motivations, technical skills, and professional skills (sometimes referred to as soft
skills), as well as needs and wants, etc. (Carver, 2012; Merton, 1935). External awareness or “perspective of the
generalized other” focuses on how one’s persona or abilities are perceived by the environment (Carver, 2012;
Cohen & Gunz, 2002; Oyserman et al., 2012). The Dunning-Kruger effect (Dunning, 2011), which refers to a
cognitive bias whereby people with limited competence in a given intellectual domain tend to greatly over-
estimate their own competence relative to their peers, shows the importance of self-awareness coupled with
metacognition (thinking about thinking) and feedback from others--for individuals to objectively evaluate
their actual strengths and weaknesses.

In our interviews and focus groups with stakeholders of IDP use in STEM graduate education, we found
that self-assessment and self-awareness takes on many forms and utilizes many different tools. Students are of-
fered opportunities to reflect on their attributes by completing formalized self-assessment and self-awareness
activities like those available on an IDP platform (myIDP, ChemIDP, ImaginePhD, etc.), Myers-Briggs Type
Indicator or Clifton StrengthsFinder, or through open-ended reflective prompts. These activities are designed
to help individuals understand their similarities and differences with others and target their attributes towards
setting tangible career goals that may be right for them as individuals. Individuals also may be tasked with
sorting and prioritizing their personal values to help them assess fit with career opportunities or consider val-
ues-misalignment as potential causes for tension in their current role. STEM training and research progress
assessments allow graduate students to reflect on their growth and progress toward academic milestones.
These self-awareness activities can help identify skill and knowledge gaps as well as training needs. Feedback
from research advisors or other mentors helps to enhance a student’s external self-awareness. All self-aware-
ness activities have the potential to pave the road toward creating self-aware goals that facilitate degree com-
pletion, a successful job search, and satisfactory career advancement.

Contextual Exploration

Definition: Contextual Exploration refers to activities that expand the understanding of possible career direc-
tions and associated opportunities for professional development.

Contextual exploration may include the variety of professional roles and sectors in STEM, discipline specific
educational dimensions and preferences, and opportunities and resources for enhancing one’s professional
development towards career milestones (Porfeli et al., 2013). It involves investigation, search, hypothesis-for-
mation, hypothesis-testing, experimentation, or trial (Jordaan, 1963) (information gathering of different
long term and/or short term career opportunities). One core outcome of an individual exploring careers is
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self-construction, the development of a meaningful identity, and the possibility of implementing that identity
into a life plan (Flum & Blustein, 2000; Jiang et al., 2019).

Students engaged in contextual exploration within STEM graduate school are encouraged to explore ca-
reer options available on various online tools, such as those offered through their disciplinary society (Careers
& the Chemical Sciences, n.d.), campus career center or graduate school, or online IDP tools (e.g., ChemIDP,
myIDP, ImaginePhD). Students may also attend various career-related events such as career panels featuring
alumni or guest scientists, networking events, career seminars, or company site visits organized by the univer-
sity (e.g., career services, graduate school, or department), student or postdoc organization, or regional chap-
ters of national organizations (e.g., Association of Women in Science, disciplinary societies). Informational
interviews (Liu et al., 2022) are another informal method of contextual exploration for an individual going
through the IDP-Process. Students can try out tasks via experiential opportunities such as job simulation ex-
ercises (spanning 2-8 hours; e.g., InterSECT, MicroSims) or deeper part-time or full-time internships (span-
ning several weeks) (Blue, n.d.). Gaining momentum for PhD-level training, experiential opportunities can
be integrated into training programs as a course through the university, supported by federal fellowships (e.g.,
NSF INTERN), organized by central organizations (e.g., AAAS Science and Technology Policy Fellowship),
or set up individually by a student and internship site. To support exploration of professional development
opportunities, some IDP tools (whether national or at a university) link to professional development work-
shops or resources. Most IDP interventions also strongly encourage students to leverage their IDP-Process to
have structured conversations with mentors to help students identify relevant and time-efficient opportunities
to enhance their professional development

Career Decision-Making

Definition: Career decision making relates to how individuals work through processing, understanding and
coming to career decisions.

This component involves approaching a career question or dilemma, appraising contextual information (e.g.,
what kind of options are available?), organizing, filtering and ranking options and alternatives, selecting or
targeting a goal (e.g., what do I want? what will make me happiest in the future?), evaluating possible out-
comes and contingencies (e.g., what are the possible outcomes and contingencies expected for each remaining
option?), selecting a choice, and reflecting on that choice (Gati, 2013; Ireland & Lent, 2018; Kulcsar et al.,
2020; Lent et al., 1994, 2018; Tversky & Kahneman, 1981). Career decisions are known to be some of the most
pivotal and impactful decision an individual can make in their lifetime (Bimrose & Mulvey, 2015; Kulcsar et
al., 2020), affecting their wellbeing (P. Creed et al., 2005) and satisfaction (Gati et al., 2011).

This core component manifests in multiple ways in the use of IDPs within graduate education. Grad-
uate students in STEM going through the IDP-Process are often asked (on IDP platforms such as myIDP,
on university-specific IDP worksheets, or in career workshops) to indicate one or two career paths they are
interested in pursuing (indicating their current prioritization of career interests) before they map out a plan to
achieve their career or training goals. The decision-making core component interacts with other core com-
ponents. For example, self-assessment and self-awareness activities are supportive of the individual under-
standing how their attributes and experience may contribute to making the career decisions that are right
specifically for them. Additionally, contextual exploration will provide individuals access to understanding the
breadth and depths of careers that may be available and relevant to them as STEM professionals as they make
choices that impact the development of their professional identity.

Goal Setting

Definition: Goal setting relates to how individuals plan and take steps to achieve a desired outcome.

Goal setting theory posited by Locke and Latham (Locke & Latham, 2012, 2019) asserts that an individual’s
performance of goals is related to their ability to set goals that are specific, “high” or challenging, and achiev-

12 |AMERICAN CHEMICAL SOCIETY



able. Setting goals that are specific contributes to the individual’s capacity to keep track of progress, and make
adjustments as needed; setting challenging goals engenders the individual to both increase effort into and use
of strategy towards accomplishing the goal (Clements & Kamau, 2018; Locke & Latham, 2019). The proposi-
tion that setting a specific and intense or challenging goal will result in strong goal performance is dependent
on additional factors at play. This goal performance relationship is shown in research to only exist if one has
the skills, strengths to attain the goal, is committed or motivated towards achieving the goal, receives adequate
feedback on the goal, and has access to the required resources (Latham, 2016).

Goal setting and tracking in STEM graduate school is represented in IDP interventions through students
being encouraged to set both short term goals and long term goals toward their educational training as well
as mapping out a plan for their desired career. This can be achieved through use of an IDP platform which
keeps track of an individual’s journey in achieving their goals. Students engaged in the IDP-Process are often
encouraged to create an action plan with a set of S.M.A.R.T. (specific, measurable, achievable, relevant, and
time-based) goals that may take into account their particular strengths. Typical short-term goals within
STEM graduate school include developing a specific skill, reaching research project milestones, authoring
a research article, submitting a fellowship or abstract, drafting job search documents, or developing a pro-
fessional competency (Author 2 et al., 2016). Although students are encouraged to talk through their career
and training goals with a variety of mentors, conflicts of interest and power dynamics inherent to mentoring
relationships with principal investigators add complexity to these discussions. Some administrators of IDPs in
graduate training have emphasized the importance of mentee agency rather than requiring students to share
their complete IDP-Product with their research advisor (Georgia Tech Center for Teaching and Learning -
Individual Development Plans, n.d.).
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Appendix B: Technical Information

Development of the I3IDP Survey Toolkit

As a first step in the development process, we set out to rigorously define the IDP and the IDP process. The

core development team (authors on this document) includes creators of nationally recognized IDP tools,

leaders of federally funded career preparation initiatives and innovations, and a psychometric consultant with
extensive expertise in testing, measurement, and assessment. As such, this project is the result of a collab-
oration between a scientific society and university whose members sought a mechanism for evaluating the
efficacy of the IDP process towards understanding best practices to enhance the professional development of
their graduate student constituents.

Once a definition of the IDP and the IDP process was drafted, we solicited feedback from stakeholders
and experts drawn from diverse backgrounds--within and outside of STEM graduate education. IDP stake-
holders, including leaders in STEM graduate education, career development, and psychology, were engaged
through a two-day Summit, one-on-one interviews, and focus groups to ensure alignment with use of IDPs
in practice. Representation included stakeholders from 23 universities across the country and several organ-
izations (including Council of Graduate Schools, Graduate Career Consortium, and American Psychological
Association) and a number of STEM disciplines. We sought a diversity of stakeholder roles within the STEM
ecosystem (including those from STEM Graduate Education, Career & Professional Development and Psy-
chology & Educational Research as well as other creators of IDP) and demographic diversity, such as gender,
ethnicity, career stage, type of institution, and geographic region. Our team additionally consulted frequently
with Dr. David Blustein, a renowned expert from the field of vocational psychology to provide guidance on
connections we have made to tie the core components to established research, practice, and theory. These
iterative phases of construction of the IDP assessment led to our four-component model of the IDP process.

Once we achieved consensus on the four-component model, we commenced the iterative process of de-
veloping the I3IDP Survey Toolkit using accepted instrument development procedures (DeVellis, 2017). The
steps were as follows:

(1) Defined the expected attributes, behaviors, attitudes for each component and indicators.

(2) Generated a large pool of survey items (including items and scales from published studies).

(3) Field-tested the item pool through cognitive interviews conducted via focus groups with students from
UMass Chan Medical School. Each focus group read through and discussed sets of survey items, providing
feedback to the developers.

(4) Revised the items in the pool and prepared an online administration version of the survey.

(5) Administered the survey to the pilot sample (see Field-testing and Piloting the I3IDP Survey Toolkit section).

(6) Conducted analyses to explore how the items performed individually and in hypothesized groups (measure-
ment scales) (see Data Analysis and Pilot Study Results section).

Field-testing and Piloting the I3IDP Survey Toolkit

During the development phase, the I3IDP Survey Toolkit was field-tested through cognitive interviews con-
ducted via focus groups with students from UMass Chan Medical School. Based on the feedback from stu-
dents, the survey items were revised as needed.

Subsequently, the surveys were piloted online with approximately 300 graduate students from 9 institu-
tions (Duke University, Pennsylvania State University, Rush University, Scripps Research, University of Flor-
ida (UF), University of California-Davis, University of Washington, University of Wisconsin-Madison, and
The Massachusetts Institute of Technology). The graduate students were drawn from multiple STEM fields
(Biological, Agricultural, and Life Sciences, Engineering, Health and Biomedical Sciences, Physical Sciences,
Mathematics and Computer Science, Social Sciences, and STEM Education and Learning Research).

Approximately 50% of the graduate student sample were in their first or second year of their training.
Slightly more than 80% of the sample were permanent residents (Green Card holder or citizen), and approxi-
mately 62% were aged between 22 and 27.
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Table B.1: Pilot sample characteristics - Year in program

Table B.2: Pilot sample characteristics - Status in the US

Table B.3: Pilot sample characteristics - Age range

Data Analysis and Pilot

Year N Percent Study Results

st year 79 26.2% The results of analysis of the pilot data were
used to optimize the content coverage and

2nd year 80 26.5% length of the I3IDP Survey Toolkit.

3rd year 44 14.6% o o )
Descriptive Statistics: As a first step, descrip-

4th year 46 15.2% tive statistics (means, standard deviations,

5th year 29 9.6% frequencies) were examined to identify items
that performed poorly at the pilot stage. Poor-

6th year 20 6.6% ly peI;forming itEms Vzrfere thoEe that p%oduced

7th year 2 0.7% responses that were unexpected or had low

> 10 years 2 0.7% variability due to producing skewed respons-
es. For example, items that were endorsed at

Total 302 100% the highest (or lowest) level by the majority of

respondents resulted in skewed response dis-
tributions. Items such as these were too “easy”
(or “difficult”) to endorse and told us little

Status in the US N Percent about the respondents. Conversely, items with
Permanent resident mean response scores around the center of
G Card hold the scale (e.g., around 2.5 on a 5-point scale)

reeh Lard holden provided the maximum variability among the
citizen) 245 81.5% .
responses and were considered to be operat-
Student visa 56 18.1% ing reasonably well. These items were retained
Other 2 <1% for the subsequent data analysis steps.
Total 302 100% Factor Analysis: Next, the items that were

considered to be operating well were analyz-
ed using exploratory factor analysis, a data
reduction technique. Factor analysis is a sta-

Age Range N Percent tistical technique commonly used to explore
<22 2 <1% the underlying dimensions in a set of survey
22-27 188 62.2% responses and identify the underlying latent
variables that can explain the observed covar-
28-32 66 21.9% iance patterns among a set of items (Tabach-
>32 46 15.3% nick & Fidell, 2019). In the development of
the I3IDP Survey Toolkit, factor analysis was
Total 302 100% used to reduce t}}lfe large number of serey

items into smaller sets of underlying dimensions or factors (i.e., indicators and scales). When conducted with
the pilot data, factor analysis allowed the research team to identify which items are measuring the same un-

derlying construct and which ones are not.

When interpreting the results of factor analyses, the team evaluwwated the number of factors or dimen-
sions retained using various criteria (e.g., the eigenvalue, scree plot, and factor loadings). Once the number of
factors had been identified, the factor loadings were examined to determine which items are strongly related
to each factor. Factor loadings represent the correlation between each survey item and the underlying factor.
Generally, factor loadings greater than 0.3 are considered meaningful and suggest that the item is measur-
ing the underlying factor (Tabachnick & Fidell, 2019). For some scales, we used factor rotation methods to
improve the interpretability of the factor structure. Next, the interdisciplinary research team interpreted the

factors in terms of the underlying construct they represent by examining the survey items that load highly on
each factor and considering what underlying construct or dimension they represent. This interpretation phase
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was informed by the theoretical framework underlying the I3IDP Survey Toolkit and led to the creation of
measurement scales that were more parsimonious and interpretable.

Reliability: Once the optimized measurement scales had been identified through the factor analyses, the reli-
abilities of the scales were examined. Reliability is the degree to which a measure consistently and accurately
assesses the construct it is intended to measure. According to DeVellis (2017), examining reliability is critical
when developing measurement scales, as it ensures that the scale is measuring what it is supposed to meas-
ure in a consistent manner across different administrations and over time. Unreliable measures can lead to
inaccurate and inconsistent results because observed differences or changes in scores may be due to measure-
ment error rather than actual differences or changes in the construct being measured. This in turn can impact
the validity of a study’s findings. Furthermore, reliable scales can enhance the credibility and trustworthiness
of research findings, leading to more robust and generalizable results. Reliability estimates, using Cronbach’s
alpha, > 0.70 were deemed optimal. Tables B4 through B4 summarize the results of the factor and wrelia-
bility analyses, by component, for the pilot data.
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Table B4: Self-Assessment and Self-Awareness

Indicator Name

Scale Name

Number
of items

Percent of
variance explained

Average Factor
Loading

Reliability

Engages in
Exploration
of Self &

Environment

Awareness of Interac-
tion Between Social
Identities and Career
Aspirations

61.34%

0.52

0.85

Career Development,
Reflection and
Evaluation

50.71%

0.46

0.85

Gaps in Career
Preparation

79.91%

0.89

1.00

Relational Support in
Career Development

52.08%

0.60

0.75

Understanding Align-
ment between Intrinsic
Attributes and Career
Interests

43.69%

0.74

0.78

Work-non-work
Balance Exploration;
Lifestyle Exploration

50.72%

0.70

0.84

General Self-
Efficacy

Adapted from New
General Self-effica-
cy Scale (Chen et al.
2001)

57.07%

0.69

0.90

Mindset

Career Fixed
Mindset

39.19%

0.74

0.75

Career Growth
Mindset

32.79%

0.46

0.68

Valuing Self
Knowledge

Importance of Awareness
of Strengths and
Weaknesses

45.76%

0.72

0.80

Importance of Awareness
of Unique Attributes

63.53%

0.80

0.77

Importance of Intrinsic
Self-knowledge

43.32%

0.67

0.78

Importance of
Understanding Preferred
Working Environment

47.90%

0.69

0.65

17 |AMERICAN CHEMICAL SOCIETY




Table B5: Contextual Exploration

Indicator Name Scale Name Number Percent of Average Factor | Reliability
of items| variance explained Loading
Knowledge about | Knowledge about
Career Areas of Career Areas of 4 58.00% 0.76 0.84
Interest Interest
Aligning Career
Considerations EXplOI‘atiOIl with > 41.10% 0.64 0.80
when Planning Awareness of Self
for Future Career ]
Preparing for Career 3 66.84% 0.82 0.86
Readiness
Importance of Importance of
Others’ Expecta- | Others’ Expecta- 3 43.23% 0.67 0.70
tions for Career tions for Career
Exploring Breadth
of Careers Avail- 2 64.73% 0.81 0.79
In-breadth Career | able (negative
Exploration focus)
Exploring Breadth
of Careers Available 4 43.50% 0.69 0.80
(positive focus)
In-depth Career In-depth Career
. 10 9
Exploration Exploration 43.00% 0.65 0.88
Confidence in Confidence in
Ability to Locate | Ability to Locate 5 47.00% 0.67 0.82
Career Information | Career Information
Internal Obstacles
as Barrier to Career 6 39.64% 0.60 0.82
Obstacles to Exploration
Career ) Lack of Support as
Exploration a Barrier to Career 6 58.40% 0.74 0.89
Exploration
Priority Career Priority Career
Exploration Exploration 6 49.40% 0.70 0.85
Activities Activities
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Indicator Name Scale Name Number Percent of Average Factor| Reliability
of items |variance explained Loading
Confidence in Ability
to Apply Awareness of
Self Confidence Self while Exploring 6 57.02% 0.75 0.89
Related to )
C Career Options
areer
Exploration Confidence in ability 5 58.06% 076 0.87
to Explor careers
Self-Efficacy for | Self-Efficacy for 59.60%
Career Decision-| Career Decision- 10 0.77 0.94
Making Making
Communicating Pro- 3 63.65 0.77 0.80
fessional Experiences
Frequency of Speaking
with Key/Informed 4 0.72 0.88
Taking Career | [hdividuals 57.14%
i)c(:)il:r:‘:tlon Enacting Career Plan
by Making Professional 5 55.26% 0.74 0.85
Connections
Table B6: Career Decision making
Indicator Name Scale Name Number Percent of Average Factor |Reliability
of items | variance explained Loading
Career Decision 4 53.53% 0.73 0.80
.. Ambiguity
Career Decision — : 5
Ambiguity Tolerance Career Decision-Making | ¢ 56.31% 0.74 0.88
and Career Decision- | Pifficulties/ Aversion
Making Difficulties | Creative Alignment with ) 56.22% 0.75 0.72
(Adapted from Self
Storme, Celik, & ' '
Myszkowski, 2017) Self-exploration during 48.34 0.68 0.71
the Career Decision- 3 '
Making Process
Attitude Toward AttiFufie Toward Career 3 73.07% 0.85 0.88
Career Decision Decision Process
Process and Concern for Career 3 57.67% 0.71 0.75
Outcome Decision Outcome
Career Choice Fit Career Choice Fit 5 49.96% 0.66 0.78
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Indicator Name Scale Name Number Percent of Average Factor |Reliability
of items | variance explained Loading

Analytical Decision-

Care.er Decision- Making 2 42.07% 0.65 0.59
Making Approach — ‘
Decision-making 3 73.06% 0.85 0.8
Planfulness
Consultive Decision-
Making Approach 2 73.27% 0.86 0.84
Consultive Decision- | Personal Connections
Making Approach

Consultive Decision-
Making Approach Profes-| 5 73.31% 0.85 0.92
sional Connections

Self Awareness of Self Awareness of 3

e A 769 0.80
Decision-Making Decision-Making process 60.76% 0.76
process
Table B7: Goal Setting
Indicator Name Scale Name Number Percent of Average Factor | Reliability
of items |variance explained| Loading
Career Aspirations
Clarity, Importance 4 57.97% 0.76 0.84
and Articulation
Career Aspirations
Career Aspirations 4 53.66% 0.73 0.82
Align with Self
Commupicating 68.07%
Goals with Advisors/ 2 0.83 0.81
Goals . ot
ommunicating .
Goals with Friends/ 2 70-32% 0.84 0.82
Family
Goal Directed Goal Directed Career 8 57.90% 0.58 0.92
Career
Alignment between 52.99
Career Goals and 5 0.73 0.85
Goal Self-knowledge
Alignment ) )
Evaluation of Align- 3 65.86 0.8 0.84
ment of Goals
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Indicator Name Scale Name Number Percent of Average Factor|Reliability
of items |variance explained| Loading
Awareness of Career Awareness of Career Goal 3 68.24% 0.82 0.85
Goal Barriers and Risks | Barriers and Risks
Relational Support Relational Support
forAchieving Career  |forAchieving Career 5 64.45% 0.91 0.83
Goals Goals
Beliefs about Attain- 5 59 65% 076 0.87
ment of Career Goals
Career Goal Attainment Gro‘.Nt}.l Mindset for
Expectations Achieving Career 3 44.13 0.74 0.68
P Goals (Adapted from-
Dweck, 1999)
Self Confidence for
Achieving Career 3 64.45% 0.80 0.83
Goals
Awareness of Attributes| Awareness of Attributes
Contributing to Goal | Contributing to Goal 6 52.94% 0.73 0.87
Attainment Attainment
Wellbeing as a Priority | Wellbeing as a Priority 3
62.84
for Goal Attainment for Goal Attainment 0.78 0.81
Monitoring Goal 4 62.92% 0.87 0.89
Adaptive Monitoring | Progression
Openness to Adapting 5 64.45 0.62 0.83
Plans

21 |AMERICAN CHEMICAL SOCIETY



Appendix C: Survey ltems and
Response Options

Scoring the Responses

Survey responses are scored by assigning values 1 through 5 to the responses provided by individuals. For
example: Not at all important = 1, Not very important = 2, Neutral = 3, Somewhat important = 4,
Very important = 5.

To create a scale score for respondents to the survey, the numerical values for the items within that scale
should be averaged. For example, the mean across all 5 items in the [start italics]Importance of awareness of
strengths and weaknesses[end italics], scale should be calculated for each respondent. To understand how the
sample of respondents scored on that scale, the mean for all respondents may be calculated. In this way;, it is
possible to compare groups within a single survey administration or to compare cohorts of individuals.

Component: Self-Assessment and Self-Awareness

Indicator name: Valuing Self Knowledge
Scale name: Importance of awareness of strengths and weaknesses
Stem: As you make plans for your future, how important are each of the following to you?
Response options: Not at all important, Not very important, Neutral, Somewhat important, Very important
Reliability: 0.800
Items:
1. Being aware of how to manage my weaknesses
2. Being aware of my greatest strengths
3. Being aware of my weaknesses
4. Knowing what technical skills I still need to develop
5. Understanding my current technical skills and
competencies

Indicator name: Valuing Self Knowledge
Scale name: Importance of Awareness of Unique Attributes
Stem: As you make plans for your future, how important are each of the following to you?
Response options: Not at all important, Not very important, Neutral, Somewhat important, Very important
Reliability: 0.774
Items:
1. Being aware of the unique things I would bring to the career area I am interested in
2. Being aware of what makes me unique

Indicator name: Valuing Self Knowledge
Scale name: Importance of Intrinsic Self-knowledge
Stem: As you make plans for your future, how important are each of the following to you?
Response options: Not at all important, Not very important, Neutral, Somewhat important, Very important
Reliability: 0.78
Items:
1. Identifying my interests
2. Identifying my values
3. Identifying what I find rewarding
4. Knowing the types of responsibilities and tasks I enjoy
5. Understanding my motivations

22 | AMERICAN CHEMICAL SOCIETY



Indicator name: Valuing Self Knowledge
Scale name: Importance of Understanding Preferred Working Environment
Stem: As you make plans for your future, how important are each of the following to you?
Response options: Not at all important, Not very important, Neutral, Somewhat important, Very important
Reliability: 0.646
Items:
1. Knowing the type of environment where I want to work
2. Understanding my preferred working style
or name: Mindset

Indicator name: Mindset
Scale name: Career Fixed Mindset (adapted from Dweck, 1999)
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.747
Items:
1. I believe there is only one career that will suit me.
2.1 get so disillusioned with my progress on career planning that I just give up.
3. If I cannot find a position related to my first choice career path upon graduation, I don't know what I would do.
4. It is too late in my studies to come up with a useful career plan.
5. It would be difficult for me to develop my communication or social skills.

Indicator name: Mindset
Scale name: Career Growth Mindset (adapted from Dweck, 1999)
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.680
Items:
1. Even if my career plans do not work out as I planned, I believe that I will be able to find a career that is fulfilling.
2. I am confident that I would be able to choose between equally desirable careers.
3.1 feel confident that I can decide what I value most in a career path.
4. I think I will be able to adapt to changes in my career plans if I need to.
5. It is never too late to start planning your career.

Indicator name: Engages in Exploration of Self &

Environment
Scale name: Awareness of Interaction between Social Identities and Career Aspirations

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.849

Items:

1. I have a good sense of how my different social identities may motivate me to flourish personally and
professionally.

2.Thave a good sense of what I might need in order to deal with outside influences that put pressure on my
social identities.

3. T have a good sense of what I want in order to deal with outside influences that put pressure on my social
identities.

4. I have considered how my social identities (e.g., ethnicity, race, gender, religion, socio-economic status,
personality, (dis) ability, etc.) might impact my career aspirations.
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Indicator name: Engages in Exploration of Self & Environment
Scale name: Career Development, Reflection and
Evaluation
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.851
Items:
1. I evaluate how my career exploration is progressing.
2. T have considered the connection between the decisions I make now and the chances of me being successful
in my future career.
3. I reflect on whether I am continuing to develop my skills.
4. I reflect on whether I am making progress toward my career goals.
5. Ireflect on whether I will be competitive for the type of career I want.
6. I reflect on whether I will be ready for the career if I want.

Indicator name: Engages in Exploration of Self &
Environment
Scale name: Gaps in Career Preparation
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 1.000
Items:
1. I know the kinds of additional professional experiences that I need to be ready for the career I want.
2. T know the kinds of additional skills I need to develop to be ready for the career I want.

Indicator name: Engages in Exploration of Self &
Environment
Scale name: Relational Support in Career Development
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.747
Items:
1. I consider how I might fill gaps in my professional connections and network.
2. T have a good sense of the area in which I might need more mentorship.
3.1 have a good sense of the types of mentoring relationships I need to prepare me for the career I want.

Indicator name: Engages in Exploration of Self & Environment

Scale name: Alignment between Intrinsic Attributes and Career Interests
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.781
Items:
1. I know how various types of careers might suit my personality.
2. T understand how my interests align with the different career areas I am considering.
3. T understand how my values align with the different career areas I am considering.
4. I understand why I am interested in the career area I am planning for.
5.1 understand why I am motivated to pursue a particular career path.
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Indicator name: Engages in Exploration of Self & Environment
Scale name: Work-Life Alignment

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.835

Items:

1. I have considered how I might balance the life I want with the career I desire.

2. T have considered how my future career might be affected by my other roles in life (e.g., parent, volunteer,
advocate, spouse).

3.1 have considered the type of lifestyle I want when considering various career paths.

4.1 have considered what I would have to sacrifice to be successful in the career I want.

5.1 have considered what various career areas would require of me (e.g., extensive travel, long working hours).

Indicator name: General Self-Efficacy
Scale name: Adapted from New General Self-efficacy Scale (Chen et al. 2001)
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.895
Items:
1. Even when things are tough, I can perform quite well.
2.Tam confident that I can perform effectively on a variety of tasks.
3.1 am confident that I can successfully overcome most challenges.
4.1 believe I can succeed at most any endeavor to which I set my mind.
5. I believe that I will be able to achieve most of the goals that I set for myself.
6. In general, I think that I can achieve the things that are important to me.
7. When facing difficult tasks, I am usually confident that I will be able to accomplish them.

Component: Contextual Exploration

Indicator name: Knowledge about Career Areas of Interest
Scale name: Knowledge about the Career Areas of Interest

Stem: Please indicate your agreement with the following statements.

Response options: Strongly disagree, Disagree, Neutral, Agree, Strongly Agree

Reliability: 0.841

Items:

1. I have a good sense of the day-to-day work that someone would do in the career area I am interested in.

2. I know the types of professional advancement opportunities that are available to people who work in the
career area | am interested in.

3.1 am familiar with all aspects of my top career areas (e.g., salary, location, work environment) that are im-
portant to me.

4.1 know the level of commitment (e.g., traveling, time) that is required for the type of career I want.
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Indicator name: Considerations when Planning for Future Career
Scale name: Aligning Career Exploration with Awareness of Self
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.797
Items:
1. I consider the type of lifestyle I want when I think about my career options.
2. T have thought about what my life would be like in various career roles.
3.1 know how my career plans align with my values.
4.1 know what I am willing to sacrifice in order to succeed in the career I want.
5. When considering my career options, I reflect on my strengths and weaknesses.

Indicator name: Considerations when planning for future career
Scale name: Preparing for Career Readiness
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.856
Items:
1. I am taking the steps needed now so I will be ready for the career I want.
2. I know the types of experiences and training I need to be ready for the career I want.
3. I know what I need to do now to be on track for achieving my career goals.

Indicator name: Importance of Others’ Expectations for Career
Scale name: Importance of Others’ Expectations for Career
Stem: How important are each of the following to you?
Response options: Not at all important, Not very important, Neutral, Somewhat important, Very important
Reliability: 0.701
Items:
1. My peers’ expectations for my career.
2. My research advisor’s expectations for my career.
3. The expectations of those closest to me (e.g., family, partner) for my career.

Indicator name: In-breadth career exploration
Scale name: Exploring Breadth of Careers Available (negative focus)
Stem: Please indicate how well each of the following statements describes you. Right now, I am....
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.786
Items:
1. Learning which type of career areas that I am not interested in.
2. Ruling out career options as I identify ones that are not interesting for me.
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Indicator name: In-breadth career exploration
Scale name: Exploring Breadth of Careers Available (positive focus)
Stem: Please indicate how well each of the following statements describes you. Right now, I am....
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.798
Items:
1. casually learning about careers that are unfamiliar to me in order to find a few to explore further.
2. considering how many different careers might suit me.
3. learning about various careers that I might like.
4. trying to have many different experiences so that I can find several careers that might suit me.

Indicator name: In-depth career exploration
Scale name: In-depth Career Exploration

Stem: Please indicate how well each of the following statements describes you. Right now, I am....

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.879

Items:

1. considering all the aspects of a career area that are important to me (e.g., salary, location, work environment).

2. learning about the common challenges faced by PhDs in the career areas I am considering.

3. learning about the skills and experiences that are needed for advancement/promotion in my planned career
area.

4. learning about the typical daily tasks for the career areas that I am interested in.

5. learning about the typical workplace culture in my top choice career area.

6. learning as much as I can about the particular skills required for the career areas that interest me the most.

7. learning what I can do to improve my chances of getting into the career area I want.

8. trying to develop the skills needed to be successful in my planned career area.

9. trying to find people who share my career interests.

10. trying to gain experience with the types of tasks that are required for my planned career area.

Indicator name: Confidence in Ability to Locate Career Information
Scale name: Confidence in Ability to Locate Career Information

Stem: Please indicate your agreement with the following statements.

Response options: Strongly disagree, Disagree, Neutral, Agree, Strongly Agree

Reliability: 0.815

Items:

1. I am aware of various career exploration opportunities (e.g., mentoring groups, career panels) that are pro-
vided by professional and scientific organizations outside of my institution.

2.Tam aware of various career exploration opportunities (e.g., mentoring groups, career panels) that my institu-
tion provides.

3. I know where to find information on my institution’s website about the career areas that are possibilities for
me after I finish my training.

4.1 know who to talk to at my institution if I have questions about the career areas that are possible for some-
one with my training and experience.

5. I know who to talk to outside of my institution if I have questions about the career areas that are possible
for someone with my training and experience.

27 | AMERICAN CHEMICAL SOCIETY



Indicator name: Obstacles to Career Exploration
Scale name: Internal Obstacles as Barrier to Career Exploration
Stem: How much of a barrier to exploring career options is each of the following?
Response options: Not at all an obstacle, Not really an obstacle, Neutral, Somewhat of an obstacle, Serious
obstacle
Reliability: 0.815
Items:
1. Being confused about what I want for my career
2. Fear of moving out of a student role
3. Feeling like an imposter
4. Having no time to explore careers
5. Having too many choices
6. Not wanting to take time away from my research to explore careers

Indicator name: Obstacles to Career Exploration
Scale name: Lack of Support as a Barrier to Career Exploration
Stem: How much of a barrier to exploring career options is each of the following?
Response options: Not at all an obstacle, Not really an obstacle, Neutral, Somewhat of an obstacle, Serious
obstacle
Reliability: 0.886
Items:
1. A lack of encouragement from my research advisor to explore careers
2. Not having a mentor who supports me as a person (e.g., emotionally, work-life balance)
3. Not having a mentor who supports my careers interests
4. Not having a support network
5 Pressure from my mentor to pursue a particular path
6. Pressure from my research advisor to pursue a particular career path

Indicator name: Priority Career Exploration Activities

Scale name: Priority Career Exploration Activities (specific time period)
Stem: How much of a priority were the following activities for you in the past 6 months?
Response options: Not a priority, Low priority, Neutral, High priority, Essential priority
Reliability: 0.849
Items:
1. Considering my next professional steps after I finish my training
2. Initiating conversations with knowledgeable individuals in my planned career area(s)
3. Learning how to develop a career plan
4. Searching for information on specific jobs or companies in my planned career area(s)
5. Searching for information on the career areas that are possible to someone with my training and experience
6. Searching for information on the labor market in my planned career area(s)
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Indicator name: Self confidence Related to Career Exploration
Scale name: Confidence in Ability to Apply Awareness of Self while Exploring Career Options
Stem: How confident are you that you could do the following right now?
Response options: Not at all confident, Not very confident, Neutral, Somewhat confident, Completely
confident
Reliability: 0.886
Items:
1. Assess how well my current interests align with the career I want.
2. Assess how well my current skills align with the career I want.
3. Assess how well my current values align with the career I want.
4. Assess how well my strengths align with the career I want.
5. Identify a career area that is likely to fit well with my personality (e.g., being an extrovert or an introvert).
6. Identify a career area that is likely to fulfill my expectations and goals.

Indicator name: Self confidence Related to Career Exploration
Scale name: Confidence in Ability to Explore Careers
Stem: How confident are you that you could do the following right now?
Response options: Not at all confident, Not very confident, Neutral, Somewhat confident, Completely confident
Reliability: 0.871
Items:
1. Determine the steps I need to take to be ready for the career I want.
2. Develop a career plan with concrete steps.
3. Find resources that will help me plan for the career I want.
4. Find valid and accurate information to help me choose between equally desirable careers.
5. Identify potential employers (e.g., companies, institutions) in the career area I want.

Indicator name: Self-Efficacy for Career Decision-Making
Scale name: Self-Efficacy for Career Decision-Making
Stem: How confident are you that you will be able to do the following in the future?
Response options: Not at all confident, Not very confident, Neutral, Somewhat confident, Completely
confident
Reliability: 0.935
Items:
. Achieve my career goals.
. Choose a career that I can succeed in.
. Choose a career that will align with my interests.
. Choose a career that will align with my values.
. Choose a career that will be fulfilling.
. Choose a career that will build on my abilities.
. Choose a career that will fit well with my personality (e.g., being an extrovert /introvert).
. Choose a career that will meet my expectations and goals.
. Choose a career that will provide the type of lifestyle I want.
10. Choose a career that will provide the work-life balance I desire.
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Indicator name: Taking Career Exploration Actions
Scale name: Communicating Professional Experiences

Stem: Please indicate how well each of the following statements describes your actions in the past 6 months.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.800

Items:

1. I have created or updated my profile on a career networking site (e.g., LinkedIn, researchgate.net, Google
Scholar).

2. I have created or updated my resume or CV.

3. T have tried to enhance my professional presence in online forums or social media (e.g., LinkedIn, Twitter,
Research Gate).

Indicator name: Taking Career Exploration Actions
Scale name: Frequency of Speaking with Key/Informed Individuals
Stem: Please indicate how often you did the following actions in the past 6 months.
Response options: Never, Rarely, Neutral, Often, Frequently
Reliability: 0.881
Items:
1. I talked with a career counselor about careers.
2. I talked with a professional who works in a career area I am interested in.
3 I talked with my research advisor or mentor about
careers.
4.1 talked with my research advisor or mentor about how to plan for the career I want.

Indicator name: Taking Career Exploration Actions
Scale name: Enacting Career Plan by Making Professional Connections
Stem: Please indicate how well each of the following statements describes your actions in the past 6
months/12 months.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat, Describes
me well
Reliability: 0.849
Items:
1. I have created an action plan for how I will meet my career goals.
2. T have given my CV or resume to a professional contact.
3. I have sought to make new interpersonal connections in my planned career area.
4. I have taken steps to expand my professional networks in my planned career area.
5. T have tried to identify a mentor in my planned career area.

Component: Career Decision-Making
Indicator name: Career Decision Ambiguity Tolerance and Career Decision-Making Difficulties (Adapt-
ed from Storme, Celik, & Myszkowski, 2017)
Scale name: Career Decision Ambiguity Tolerance
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe
me much, Neutral, Describes me somewhat, Describes me well
Reliability: 0.804
Items:
1. I am able to make a choice when multiple options seem equally appealing.
2. I am tolerant of the potential difference between my perception and the reality of a career.
3. T am tolerant of the unpredictability of a career.
4.1 am tolerant of the possibility that my career interests could change in the future.
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Indicator name: Career Decision Ambiguity Tolerance and Career Decision-Making Difficulties

(Adapted from Storme, Celik, & Myszkowski, 2017)
Scale name: Career Decision-Making Difficulties/ Aversion

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.879

Items:

1. Hearing different or contradictory perspectives about a career makes me uncomfortable.

2. I am afraid of sorting out the complex aspects of choosing a career to pursue.

3.Tam likely to avoid career decision-making tasks that are complicated for me (e.g., finding new mentors,
informational interviews, networking activities).

4.1 find it difficult to make career decisions because things cannot be predicted clearly.

5.1 find myself trying not to think about the decision I have to make.

6. The career decision-making process is daunting.

Indicator name: Career Decision Ambiguity Tolerance and Career Decision-Making Difficulties (Adapted
from Storme, Celik, & Myszkowski, 2017)
Scale name: Creative Alignment with Self
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.721
Items:
1.I am trying to find a creative way to match my interests with a suitable career.
2.Tam trying to find a creative way to match my values with a career.

Indicator name: Career Decision Ambiguity Tolerance and Career Decision-Making Difficulties (Adapt-

ed from Storme, Celik, & Myszkowski, 2017)
Scale name: Self-exploration during the Career Decision-Making Process

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.705

Items:

1. I am discovering unique strengths and weaknesses in myself that might influence the type of career that
would suit me.

2. I am exploring the many aspects of my personality and interests that might influence the type of career that
would suit me.

3.Tam learning new things about myself or about the world as I make my career decision.
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Indicator name: Attitude Toward Career Decision Process and Outcome

Scale name: Attitude Toward Career Decision Process
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.883
Items:
1. I am optimistic about making a good career decision, even though it might be difficult and complicated.
2.1 feel confident that I will be able to make a reasonable decision about the career that will be best for me.
3. T have a positive attitude towards the challenge of making a career decision.

Indicator name: Attitude Toward Career Decision Process and Outcome
Scale name: Concern for Career Decision Outcome

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.748

Items:

1. I am afraid that I will choose a career that might not be perfect for me.

2. I worry that my expectations for my chosen career will not be fulfilled.

3. I worry that my preferences may change, so that a decision I make today may not be appropriate for me in
the future.

Indicator name: Career Choice Fit
Scale name: Career Choice Fit
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.783
Items:
1. My career choice takes into account many aspects of my personality and interests.
2. My career choice takes into account my unique strengths and weaknesses.
3. My chosen career aligns well with my values.
4. My chosen career matches my interests.
5. The career I decided on is one of several options I explored.

Indicator name: Career decision-making approach
Scale name: Analytical Decision-Making
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.592
Items:
1. I compare the career options I am considering in terms of their likely outcomes.
2.1 evaluate the merits of each career option that interests me.
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Indicator name: Career decision-making approach
Scale name: Decision-Making Planfulness
Stem: Please indicate how well each of the following statements describe you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.881
Items:
1. I have a plan for how I will decide among the various career paths I am considering.
2. I know what steps I will take to make a decision about the career path I will pursue.
3. T understand the processes that people use to make effective career decisions.

Indicator name: Consultative Decision-Making
Scale name: Consultative Decision-Making: Personal Connections

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.842

Items:

1. I plan to consult with those close to me (e.g., family, friends, colleagues) about careers that might be suita-
ble for me.

2.1 plan to consult with those close to me (e.g., friends, family, colleagues) about the steps I should take when
making decisions about my future career.

Indicator name: Consultative Decision-Making
Scale name: Consultative Decision-Making: Professional Connections

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.924

Items:

1. I plan to consult with my advisor and/or mentors about careers that might be suitable for me.

2. I plan to consult with my advisor and/or mentors about the steps I should take when making decisions
about my future career.

3.1 plan to consult with others (research advisors, mentors, peers) about the factors I should consider to make
a good career choice.

4. I plan to seek advice about how I might choose among equally appealing career options.

5.1 plan to seek advice from others (research advisors, mentors, peers) about how I will decide among various
careers.

Indicator name: Self-awareness of Decision-making Process
Scale name: Self-awareness of Decision-Making Process

Stem: Please indicate how well each of the following statements describe you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.795

Items:

1. I evaluate my career decision making processes.

2.1 feel capable of rationally assessing the risks and benefits of various career choices.

3. T have a good understanding of my decision making style and its strengths and weaknesses in helping me
come to the right choice.
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Component: Goal Setting

Indicator name: Career Aspirations
Scale name: Career Aspiration Clarity, Importance, and Articulation
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat, De-
scribes me well
Reliability: 0.841
Items:
1. I can articulate why my career aspirations are important to me.
2.1 have visualized achieving my career aspirations.
3. My career aspirations are important to me.
4. My current career aspirations are clear to me.

Indicator name: Career Aspirations
Scale name: Career Aspirations Align with Self
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat, De-
scribes me well
Reliability: 0.819
Items:
1. I feel confident that my career aspirations are aligned with my life goals.
2. My career aspirations are aligned with my interests.
3. My career aspirations are aligned with my strengths.
4. My career aspirations are aligned with my values.

Indicator name: Communicating Goals
Scale name: Communicating Goals with Advisors/
Mentors
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat, De-
scribes me well
Reliability: 0.809
Items:
1. I have shared my career goals with my research advisor or mentor.
2. T have shared my training goals with my research advisor or mentor.

Indicator name: Communicating Goals
Scale name: Communicating Goals with Friends/Family
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.822
Items:
1. I have shared my career goals with those closest to me (e.g., friends, family).
2. T have shared my professional development goals with those closest to me (e.g., friends, family).

34 | AMERICAN CHEMICAL SOCIETY



Indicator name: Goal-directed Career Planning
Scale name: Goal-directed Career Planning
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.915
Items:
1. I have a timeline for reaching certain milestones toward my career goals.
2. I have investigated ways that I can achieve my career goals.
3. T have written a plan down for achieving my professional development goals.
4.1 have written down a plan for achieving my career goals.
5. have written down my career goals.
6. I know what steps I need to take to achieve my career goals.
7. My current career goals are clear to me.
8. When planning my work and activities, I do things that are in line with my career goals.

Indicator name: Goal Alignment
Scale name: Alignment between Career Goals and Self-knowledge

Stem: Please indicate how well each of the following statements describes you.

Response options: Does not describe me, Does not

describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.846

Items:

1. I can articulate why my career goals are right for me and my unique attributes (e.g., experience, abilities,
values etc.).

2. T have reflected on the alignment between my training and career goals.

3. My career goals are aligned with my interests.

4. My career goals are aligned with my strengths.

5. My career goals are aligned with my values.

Indicator name: Goal Alignment
Scale name: Evaluation of Alignment of Goals

Stem: Please indicate how well each of the following statements describes you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat, De-

scribes me well

Reliability: 0.852

Items:

1. I feel confident that my professional development goals (e.g., building my skills and strengths) are/will be
aligned with my life goals.

2. T have considered how my professional development goals will help me achieve my career goals.

3. T have considered how my training goals will help me achieve my career goals.
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Indicator name: Awareness of Career Goal Barriers and Risks
Scale name: Awareness of Career Goal Barriers and Risks
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat, De-
scribes me well
Reliability: 0.837
Items:
1. I am aware of personal challenges or obstacles I might face as I work toward achieving my career goals.
2. T am aware of professional obstacles I might face as I work towards achieving my career goals.
3. T have reflected on the risks I am willing to take to achieve my career goals.

Indicator name: Relational Support for Achieving Career Goals
Scale name: Relational Support for Achieving Career Goals
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.888
Items:
1. I have a supportive network of friends and family that will help me achieve my career goals.
2. I have a supportive network of mentors that will help me achieve my career goals.
3. T have a supportive network of mentors that will help me achieve my life goals.
4. I have sought out mentors that will help me navigate accomplishing my career goals.
5.1 know who to turn to if I need help overcoming obstacles to achieving my career goals.

Indicator name: Career Goal Attainment Expectations
Scale name: Beliefs about Attainment of Career Goals

Stem: Please indicate how well each of the following statements describes you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.872

Items:

1. Achieving my career goals will be challenging but also rewarding.

2.1 believe I can learn from receiving feedback from others (e.g., mentors, advisors, peers) on how to achieve
my career goals.

3. I believe that challenges and failures that I tackle along the path to pursuing my career goals will help me grow.

4. If I achieve my career goals I will be proud of my accomplishments.

5. My effort and attitude will contribute to me achieving my career goals.

Indicator name: Career Goal Attainment Expectations
Scale name: Growth Mindset for Achieving Career Goals (adapted from Dweck, 1999)
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.676
Items:
1. I believe I can manage my weaknesses towards achieving my career goals.
2. I believe that I can develop my strengths and skills toward achieving my career goals.
3.1 think that my career goals are attainable if I work hard enough to achieve them.
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Indicator name: Career Goal Attainment Expectations
Scale name: Self-Confidence for Achieving Career Goals
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.834
Items:
1. I am confident that I am on track to achieve my career goals.
2. I am confident that I am on track to achieve my life goals.
3.1 know what milestones I need to reach to be on the right track to achieving my career goals.

Indicator name: Awareness of attributes contributing to goal attainment
Scale name: Awareness of attributes contributing to goal attainment

Stem: Please indicate how well each of the following statements describes you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.866

Items:

1. I have considered how I might manage weaknesses that could cause barriers for the development and pur-
suit of my career goals.

. T have considered how my interests play a role in the development and pursuit of my goals.

. T have considered how my values contribute to the development and pursuit of my career goals.

. T have explored career options to help me develop my career goals.

. T have made some decisions about the type of career I want that will help me develop career goals that are
right for me.

6. I have reflected on how my unique strengths contribute to developing and pursuing my career goals.

G W= W N

Indicator name: Wellbeing as a Priority for Goal Attainment
Scale name: Wellbeing as a Priority for Goal Attainment

Stem: Please indicate how well each of the following statements describes you.

Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,

Describes me well

Reliability: 0.810

Items:

1. Achieving my personal and wellbeing goals are more or of equal importance to achieving my career goals.

2. I believe my overall wellbeing (mental and physical wellness) is a priority that will help me accomplish my
career goals.

3. I believe my overall wellbeing (mental and physical wellness) is a priority that will help me accomplish my
life goals.

Indicator name: Adaptive Monitoring
Scale name: Monitoring Goal Progression
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.818
Items:
1. I periodically seek feedback from my advisor or mentor on my progress toward achieving my career goals.
2.1 periodically take stock of progress I am making towards achieving my career goals.
3.1 periodically take stock of progress I am making towards achieving my training goals.
4.1 take time to celebrate my accomplishments when I achieve a goal.
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Indicator name: Adaptive Monitoring
Scale name: Openness to Adapting Plans
Stem: Please indicate how well each of the following statements describes you.
Response options: Does not describe me, Does not describe me much, Neutral, Describes me somewhat,
Describes me well
Reliability: 0.735
Items:
1. I am open to amending my career goals under the right circumstances and conditions.
2.Tam open to reworking the steps or plan towards achieving my career goals if things don't initially work out.

38 | AMERICAN CHEMICAL SOCIETY



REFERENCES
Chen, G., Gully, S. M., & Eden, D. (2001). Validation of a new general self-efficacy scale. Organizational

Research Methods, 4(1), 62-83.

DeVellis, R. E (2017). Scale Development: Theory and Applications (4th ed.). Thousand Oaks, CA: Sage.

Dweck, C. S. (1999). Self-theories: Their role in motivation, personality, and development. New York:
Psychology Press.

Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate statistics (7th ed.). Pearson.

39 | AMERICAN CHEMICAL SOCIETY





