Validating an Informal STEM Learning (ISL)
Framework: Findings from Empirical Research
2017

Prepared by:
Nancee Hunter, Senior Researcher
Martin Storksdieck, Director
Center for Research on Lifelong STEM Learning
Oregon State University
254 Gilbert Hall
Corvallis, OR 97331

Cite as:
Hunter, N. & Storksdieck, M. (2017): Validating an Informal Science Learning (ISL)
Framework: Findings from Empirical Research. Technical Report. Corvallis, OR: Oregon State
University

I. Project and Research Overview
The Association of Science-Technology Centers (ASTC), Oregon State University’s
Center for Research on Lifelong STEM Learning (OSU), Pacific Science Center (PSC),
University of Washington Museology Department (UW) and the Lifelong Learning Group of
COSI Columbus (LLG) collaborated to develop a theoretically grounded and empirically derived
Professional Framework, designed for the field of informal STEM learning (ISL). The
Framework lays out the skills, knowledge and characteristics needed to guide professional
growth and learning at any career stage. It is the first of its kind to detail expectations for jobspecific and general skills, and abilities to influence institutional operations and impact.
The project addresses two current and pressing issues: (1) Ensuring that professionals
working in science center-type settings have the necessary knowledge and skills to apply the
substantial and growing evidence base in ISL, and (2) Understanding and supporting the needs of
the full range of ISL professionals during their basic education and at particular points
throughout their careers. The underlying assumption is that effective support for ISL
professionals requires, at the most basic level, a fundamental understanding of the knowledge,
skills, and dispositions needed by working professionals at critical points along their career
pathway if they are to use evidence-based practice in their work.
The work for this project was conducted in two phases with eight distinct research and
development stages:
PHASE I: Stage 1 - Literature review and research synthesis; Stage 2 - DACUM1
workshops; Stage 3 - Development of Preliminary Framework; Stage 4 – Interviews, focus
groups, and survey to provide initial validation and usability testing of the Preliminary
Framework with targeted audiences.
PHASE II: Stage 5 - Produce a second iteration of the Framework to be made available again
for commentary and feedback from the field; Stage 6 - Develop online platform through
iterative testing to represent the draft Framework in a user-friendly and accessible way;

1

DACUM stands for Developing A CUrriculuM, a highly prescribed process that incorporates
the use of a focus group in a facilitated storyboarding process to capture the major duties and
related tasks included in an occupation.
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Stage 7 - Conduct broad-based acceptability analysis with potential users (professionals in
the field) via survey and focus groups; and Stage 8 - Produce Final Framework.
II. Project and Research Goals and Objectives
The ISL Professional Framework is a National Science Foundation Innovations in
Development project that combines research on learning theory with analyses of current practice,
that acknowledges multiple career pathways for informal STEM learning professionals, and that
can guide effective learning practices for the field.
Project goals are to:
1. Articulate the skills, knowledge, and dispositions needed by ISL professionals in
adapting research to practice at critical points along their career pathway;
2. Increase understanding of the degree to which these attributes are valued by ISL
professionals and their institutions;
3. Advance what is known about effective approaches to supporting ISL
professional learning and their impact on public engagement in STEM; and
4. Identify gaps in professional development and support opportunities for ISL
professionals, and develop an agenda for advancing a system of coherent
professional learning and growth.
The research goal for this project was to collect feedback on the Preliminary Framework
via a mixed methods approach in order to align the Framework with the needs and
perspectives of the larger science center and science museum field, increase the Framework’s
usability, and illustrate a wide variety of potential applications for the Framework. More
specifically, researchers from OSU, LLG, and UW conducted in-depth interviews, group
discussions, and surveys to better understand the needs of ISL professionals, to gauge their
reactions to the initial Framework Model, and to determine:
1. Whether the Framework is seen as useful for revising current programmatic
offerings;
2. Whether and to what degree changes to current practice could emerge from the
Framework; and
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3. What barriers users predict when creating, strengthening, or changing support
systems based on Framework suggestions.
III. Methodology
The Framework for ISL professionals was built from qualitative and quantitative empirical
analyses of actual practices with staff of science centers and other ISL institutions,
assessing perceived and actual needs at various career stages, and an analysis of the creation and
use of similar learning frameworks in other professions. The analyses included a variety of
potential target audiences who engaged with the Framework at differing depths and provided
feedback on the applicability of the Preliminary Framework for their particular line of work.
PHASE I:
Semi-structured interviews and in-depth group discussions were used to research stakeholder
analysis and feedback, and as a tool in Framework development. More specifically, these
methods were used to research audience reactions, expectations, attitudes and interest in
Framework domains and competencies, as well as uncovering general background knowledge
(preconceptions and misconceptions) about the usefulness of an ISL Framework, and finally, to
test preliminary mock-ups, design plans, and overall content in development. Each session was
audio-taped and detailed notes were taken.
Individual interviewees and small groups of eight to ten people were carefully selected, with
the discussions lasting one to two hours. Several different science centers were involved in
providing feedback from a total of twenty-one (21) relevant staff members, representing typical
staff samples and covering all relevant job categories within three career stages:
o Early career – 3 years and less
o Mid career – 3+ years to 10 years
o Senior career – 10+ years
Interviews were conducted face-to-face or by telephone and group discussions were all held
face-to-face on site at local institutions, using a semi-structured discussion guide. We set the
stage for the meeting ahead of time by asking participants to review the following ASTC
webpage: http://www.astc.org/professional-development/building-an-evidence-based-islprofessional-framework/, and providing them with a copy of the draft Framework for analysis.
At the onset of the meeting, we provided the following project overview:
November, 2017
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“We have developed this draft based on literature and 2-day workshops with early, midand late-career science center, science museums, and children’s museum professionals,
and you are now seeing for the first time an early version of what we consider a
Framework that helps people understand what it means to be a professional in this field.
The framework encompasses the diverse array of types of professionals in science
museums (e.g., educators, CEOs, marketing). The purpose is to inform individuals for:
career planning; hiring and promotion; supporting, mentoring and coaching
professionals within institutions; initial training and education, as well as ongoing
professional development. We are now talking with various professionals who represent
these potential uses to get a better sense whether we are going in the right direction. We
would like you to think of the framework itself (is it coherent, does it leave things out, etc)
and we would mostly like to understand how you would use such a document in your
particular role.”
After giving participants the project overview, we ensured that they reviewed the document
or provided the necessary time to look it over. Then, we offered them the option to ask clarifying
questions. We then asked them to provide initial, open feedback on the draft framework design,
format or content; followed by a more structured portion of the guided discussion consisting of a
series of questions via a show of hands that asked them to reflect on their current position. Then,
participants were asked a series of broad questions to get at the how, when and why around how
they are currently doing professional development.
As part of the discussion, we conducted an exercise asking them to review the framework
draft for a few minutes to see if they could find themselves within the domains and to place
checks next to the competencies that they felt were most relevant to them. After they had a
chance to complete the activity, we asked more specific questions (e.g., Could you find yourself
in the framework model? Were there challenges? What additional information would you like to
see added to this framework?). To tie things together, we culminated the discussions asking them
for thoughts on how the Framework might best be presented in a clear, concise way and whether
there was anything else they wanted to share that would help improve the Framework and make
it more applicable for their particular work.
The data from these discussions was analyzed by identifying key themes that emerged, using
the discussion protocol as a guide. In the end, these discussions provided rich and insightful
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information, uncovering important issues to participants and allowing project partners to proceed
with greater confidence moving forward. In all, the participants that provided feedback consisted
of education, interpretation, visitor services, exhibit developers, human resources, and leadership
staff.
In addition to these interviews and small focus groups, we held several discussion sessions
with UW Museology students, and organized a session at the annual Association of Science and
Technology Centers (ASTC) conference in 2016 to introduce the Preliminary Framework and
discuss it with participants. Researchers observed these sessions and documented the
contributions.
PHASE II:
Phase II consisted of producing a second iteration of the Framework and making it
available again for commentary and feedback from the field. This was done by creating an online
presence for iterative testing and conducting a broad-based acceptability analysis of potential
users and professionals in the field. The findings from this research provided the project team
with information to develop a second iteration of the Framework, considered a final version of
the Framework based on the results of the various stages of feedback. At this point we engaged
the project’s advisory board, DACUM participants, people we previously interviewed, staff from
the project institutions, and select individuals in a critical review through a survey process.
IV. Key Findings:
PHASE I:
Collectively, the reflections from the future potential users helped us to understand the
usefulness of the Preliminary Framework in guiding institutional and individual decision-making.
The Framework was viewed by participants as useful for such things as revising current job
descriptions and aiding staff evaluations, but it was not seen as useful (in its current format) for
modifying programmatic offerings. Reviewers were consistently able to find themselves within
the Framework, but it was more difficult for individuals who do not work on the outward-facing
side of science centers and science museums (exhibits, interpretation, education, guest services)
or are less familiar with the broader ISL community (e.g., marketing, finance, or human resource
staff members) to contextualize the relevance of the Framework for their particular roles.
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Overall, respondents felt that the Preliminary Framework had the potential to help users
prioritize professional development and other career-driven goals. In addition, reviewers of the
Framework felt encouraged to take more initiative in terms of their professional development,
and saw potential for using it, along with recommended supplemental materials (which still need
to be developed), to increase their understanding of what skills and knowledge might support
their career paths moving forward. Yet, while the Framework presents a good opportunity for
professional development considerations, is not sufficient as a stand-alone resource without a
link to concrete supplemental support structures, mechanisms or resources. Suggestions for
helpful supplemental materials include such things as tutorials, a repository of job descriptions,
relevant stories from the field, a guide to take users through the process, and some sort of
synthesizer tool at the end to tie it all together.
A wide variety of potential applications for the Framework were discussed; a few of the key
ideas include:
•

To indicate what skills and competencies an individual needs to work on in order to
move up in their career

•

To examine where the organization is falling short (e.g., too many leads, not enough
support)

•

To develop internal evaluations/performance reviews of staff

•

For organizations to identify professional development needs

•

To help with hiring process and job descriptions

•

To aid in relevant conversations among staff or team members
o Identify problem areas
o Assess where one sees self versus where supervisor sees individual in terms of
job competencies.

The participants also provided feedback on potential barriers users might face when creating,
strengthening, or changing individual or organizational systems based on Preliminary
Framework suggestions. One of the barriers experienced by reviewers was difficulty ‘wading
through’ the current framework because it is too dense and too much of a one size fits all (i.e., it
needs different levels of drilling down). At the same time, users could not readily see how it
could or should be used. For example, many faced challenges when assessing whether the
Framework should be applied to the whole institution, a particular department or a program. It

November, 2017

6

was also unclear whether the Framework’s intended use is for personal development or as a
supervisory tool and that a different perspective would be used for each. People also struggled
with trying to fit themselves into one category; they typically found that they fit in multiple
categories and did not know what to do with that fact. There was also a consistent desire for
more job specific information. A final, key concern revolved around the domain headings, which
were listed as “Support, Manage and Lead.” The “Support” category was commonly described as
making those in that role feel less important because of its hierarchical nature and in turn, the
result was a negative experience with the Framework. One idea for resolving this issue was to
get rid of the current titles in favor of something like “Tier 1, 2, and 3.” [Note: the current
version of the Framework list these three initial time-based stages now as Levels 1, 2, and 3,
whereby Level 1 roughly corresponds to DACUM workshop results for those 0-3 years in the
field of ISL, Level 2 to 4-10 years in the ISL field, and Level 3 to more than 10 years in the field.
However, the Levels are not designed to indicate length of tenure, nor position within an
institution. They now represent individual’s potential sphere of influence, with Level 1
corresponding to the direct work area, Level 2 to the institution, and Level 3 to the field of ISL.]
When asked to suggest changes to the Preliminary Framework, the respondents essentially
agreed on the following key modifications:
•

Change or clarify some of the language to avoid vagueness (e.g., develop vs.
implement; creativity vs. flexibility) and jargon (e.g., define terms like equity)

•

Clarify whether the Framework is intended for use at the institution-level, programlevel or individual-level and if all three, distinguish how it should be used by each.

•

Domain C needs overall work (e.g., there are two categories within one with multiple
items listed, which is not the case with other domains)

•

Provide clear expectations and directions (current guiding document is not enough)
o Better explain what is ultimate purpose of the Framework
o Set context (e.g., is it for individual or organizational use)
o Several respondents felt that the Framework would be more useful if it was more
prescriptive (e.g., provide a checklist or guiding questions)
o Move users through sample scenarios of how the Framework can be most useful
and what the potential benefits might be for them

•

Provide supplementary “how-to-guides”
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o How to have effective conversations during evaluations (for both staff member
and supervisor)
o How to create buy-in around mission and then, how do develop and foster that
connection
!

It was suggested by one participant that we consider a separate category
for this (i.e., how individual values support organizational mission)

•

Summary of results or wrap up section at the end to tie things together

•

Visually, some suggestions for enhancing the pie chart of domains were to color-code
the slices (tie colors back to description of each), blur the lines or have them interlock
like bicycle gears in order to better illustrate that each of the parts make-up the whole

PHASE II:
The focus groups that were conducted during the 2017 annual meeting of ASTC are not
yet fully analyzed, and the survey with more than 400 individuals who represent select reviewers
and those who had been involved at earlier stages is still ongoing. However, an initial first
analysis indicates support for the Framework, especially once some additional support materials
are added (e.g., examples of how people or organizations are using the Framework, a glossary,
and a format allowing users to see the Framework all together in one document). Feedback
suggests that the Framework ‘officializes’ the ISL profession and serves as a “tool to help people
understand that they are participating in something bigger than they are.” It was also
consistently recognized as a useful resource to craft new job descriptions and as a tool for
offering professional development in a variety of situations, including national or regional
conferences, to solve organizational-level problems, for on-boarding new staff or assisting staff
members moving on to new stages in their careers, or in a self-directed manner.
V. Future Research
There is clearly great potential for continued research around this effort, both to get a final,
working version of the Framework developed, and beyond that, to study any individual or
institutional impacts based on the field-wide use of the Framework, particularly once key
supplemental resources are available. Potential future research questions include:
•

Does this Framework improve users’ ability to articulate their capabilities, and in turn, do
they believe their employability might improve? Why or why not?
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o Longitudinal study could include case studies of how the Framework has helped
individuals chart their career path.
•

Based on pilot-testing the Framework at the institutional level (and including newly
develop resources as part of the Framework package), what are some examples of how
institutions have used the Framework and what metrics were used to measure how it
helped the institution?

•

What are individual voices from the field saying about how they used the Framework (i.e.,
In what ways did they use it? Was use of the Framework successful or unsuccessful and
why?)

•

Budget limitations often prohibit professional development from happening at all or at
particular levels within an organization, which in turn can create a separation among
employees (this is a particular challenge for part-time and seasonal staff, as well as
volunteers); how might the Framework address this issue and help support the
professional development and mentoring needs of all ISL employees within an
institution?

•

Where might different user groups (e.g., supervisors, educators, marketers, etc.) fit into
the next evaluative research stage? (Note: this stage of the research did not separate
outcomes based on job titles specifically, but this might be an interesting way to approach
the next phase of research in order to better understand how current roles within an
institution might approach the Framework differently)

•

What are the ultimate uses of the Framework over time and who are the primary users of
the Framework? (e.g., those new to the ISL field, supervisors).

•

Does the Framework create a level of transparency about performance expectations for
ISL professionals that support particularly underrepresented minority groups to enter,
remain and succeed in ISL?

•

What is the overall impact of the Framework on professionalizing the field of ISL?

VI. Conclusion
This project promises to help professionalize the field of informal science learning. In
general, professional fields that developed guidance for growth and excellence tend to attract and
retain professionals more successfully than those who do not, in part because expectations are
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transparent. Our analyses thus far included a variety of potential target audiences who engaged
with the Framework at differing depths. In addition to testing the potential efficacy of the
Preliminary Framework as a guide for professionalizing ISL, reviewers helped to build the case
for the value of professional development (and thus the final Framework) for individuals,
supervisors, and prospective employers. Participants in this study expressed a feeling of
ownership in this project after being engaged with the Preliminary Framework and asked that
they continue to get updates on the Framework as development progresses. In addition, a couple
of the institutions involved in the organized discussions expressed a need for institutional staff
development and would be very interested in serving as pilot sites for implementing the
Framework.
It is important to note that the Framework that results from this particular effort is still
limited in scope, but nonetheless is expected to influence professional development offerings by
national ISL associations such as ASTC or the Association of Children’s Museums; curricula
and continuous education of university-based museum education, museology, or free-choice
learning programs; support and mentoring strategies within ISL institutions; and career planning
of individuals who are currently employed in relevant ISL institutions or are planning to engage
in initial training.

November, 2017

10

