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INTRODUCTION

What is PISEC?
The Philadelphia-Camden Informal Science Education Collaborative (PISEC) has 
worked with traditionally underserved families since 1992.  It is a collaboration 
between the Center for Aquatic Sciences, The Franklin Institute, the Philadelphia 
Zoo, the Academy of Natural Sciences of Drexel University, and eleven Community 
Based Organizations (CBOs). The CBOs, our diverse community partners, include 
the African Episcopal Church of St. Thomas, LEAP Academy Charter School, the 
Indochinese American Council, Congreso de Latinos Unidos, Creative Kids Club, 
Norris Square Neighborhood Project, Folk Arts Cultural Treasures (FACTS) Charter 
School, Imani Education Circle Charter School, Falomi Club/Camp Fire USA, Youth 
Service, Inc., and Puerto Rican Unity for Progress Inc. 

The PISEC institutions share a common mission to increase public understanding of 
science through engaging interactive exhibits and programs in informal settings. It 
is the philosophy of PISEC to move beyond the idea of simply supporting children’s 
learning to that of family learning. The PISEC approach is to involve and engage all 
members of the family in science exploration, thereby giving them ever-increasing 
opportunities to deepen their exposure to areas that are interesting to them and are 
presented in a culturally responsive manner. 

Research has shown that parent involvement in their children’s learning of science 
concepts in out-of-school learning contexts is critically important. Many of the 
parents are very interested in their children’s education, but typically lack the 
resources, information and opportunity to support their children academically.  
Families in the region deal with issues related to drugs, mental health, violence, low 
income, inadequate health care, lack of parenting skills, and poor housing. They 
deal with problems related to urban life such as not having safe places outside for 
their children to play. Many do not have complete post-secondary educations and 
struggle to see the importance of science in their daily lives. The families from our 
communities represent twelve different languages. All of this has an impact on 
their ability to assist their children with homework and other educational needs. 
How does a parent talk to a child about science if s/he is not comfortable with 
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the subject or language of science? Furthermore, science is often taught in a way 
that is decontextualized and culturally irrelevant, particularly for underrepresented 
populations. Research shows that community-based and informal family learning 
can have a significant impact on educational outcomes. 

The resulting projects of PISEC have increased our understanding of how to involve 
diverse audiences to encourage family learning and multiple levels of science 
engagement. 

What is CLUES?
Moving beyond building pathways to understanding and inviting family learning in 
museums, PISEC developed the Communities of Learning for Urban Environments 
and Science (CLUES) project, a 5-year program that focused on teaching science to 
families within their own community venues facilitated by their peers. This project 
built upon the previous work of PISEC’s Community Ambassadors for Science 
Exploration (CASE) program, which introduced the component of community 
science ambassadors specifically in museum workshop delivery.

THE GOALS OF THE CLUES PROJECT INCLUDED:

1.  Creating a new model for community-led science learning and 
environmental action for families;

2.  Developing a training program to build educational leadership within 
the CBOs;

3.  Empowering CBO-based educators to direct the focus and content of 
science programming; and

4.  Supporting ongoing collaboration among families, community-based 
education leaders, and museums.

The project involved a multi-layered approach to community education by recruiting 
and intensively developing community Science Apprentices. These Apprentices were 
paired with a museum to undergo a year-long individual and group professional 
development plan and workshop delivery program. Apprentices were the hub of 
activity and communication between museums and CBOs with families as the focus 
of all deliverables (see Figure 1).
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Why Professional Development?
Professional development was a key element of the CLUES project as a capacity-
building mechanism for individuals, community organizations and families. 
Museums were never intended to be the sole resource or entryway for families 
to engage in science experiences. In order to truly embed science and science 
museums into the fabric of community, the CLUES project would need to build 
capacity and connectivity that was formed, informed by and delivered to our 
community in a different way. CLUES achieved that by working together with CBOs 
to plan and implement every aspect of the project down to Apprentice candidate 
recruitment.

The training that Apprentices received was designed to expose them to new content 
and diverse perspectives, and prepare them to be facilitators, listeners, coaches, and 
leaders. Training incorporated best practices in adult learning principles including 
opportunities for self-direction, using funds of knowledge to enrich the learning 
process, and immediate application of new knowledge. This training played a critical 
role for the community Apprentices to facilitate and increase learning outcomes 
for their families in a manner that comfortably exposed them to science in multiple 
settings. 

What is the Purpose of this Guide?
This guide is to provide staff mentors and trainers the professional development 
framework to recruit non-traditional informal science educators and then begin to 
build skills, competencies and knowledge for those individuals to serve their diverse 
communities as mentors, facilitators, and role models. It is also meant to illuminate 
lessons learned while developing the training framework for the CLUES project.

The next chapter delves into the process for recruiting and selecting viable 
Apprentice candidates from the community.
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IN SEARCH OF LOCAL TALENTIN SEARCH OF LOCAL TALENTIN SEARCH OF LOCAL TALENT

How Do You Choose?
The CLUES project did not utilize the typical route to find potential Apprentice 
candidates. The project team discussed at great length the type of individual who 
could be successful in this role. We began with developing position descriptions and 
recruitment materials (see Appendix A). The recruitment/position announcement 
materials were distributed by the CBOs at their site or through their stakeholders 
(i.e. schools, clients, church services). Any interested party could take an application, 
which was then mailed to the Central Project Office (CPO) after completion. The 
CPO then interviewed applicants and the most viable applications were forwarded 
to the museum in which the candidate would apprentice. 

The first year yielded a wide variety of applicants, many whom were not fully 
prepared or committed to serve in the role of Apprentice. We came to understand 
that the CBOs familiarity and connection, or lack thereof, with some of the 
candidates played a role in their overall success in the program. Those candidates 
who were more woven into the fabric of the CBO came with more frontloaded 
“buy-in” and enthusiasm for the project than those who may have simply been 
looking for a job.

While there were also very successful candidates, who later informed a modification 
of the project by creating a Mentor level position, we decided to modify the 
selection process to ensure that the candidates had stronger ties to the CBO, which 
improved their understanding of the commitment to the position. Our selection 
process then became:

1.  CBO partners recruited, vetted and initially interviewed their candidates first 
for fit, clarifying the position and community organization expectations as 
well as project goals. 

2.  Top candidates’ applications were forwarded and interviewed by the 
Central Project Office.
a.  Applicants were provided with local media readings on current science 

topics for discussion during the interview.
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3.  The short list candidates were then sent to the appropriate Museum Project 
Directors for final interview.

4.  Notifications of acceptance were given back to the CPO to complete the 
onboarding process.
a.  Acceptance and rejection letters sent.
b.  Background checks initiated.
c.  Paperwork and tax implications reviewed.
d.  Scheduling.

This modified process required additional steps, but proved to be more effective in 
generating successful Apprentices, although challenges always persist despite the 
best planning and preparation.
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PREPARING FOR TRAINING

Orientation to the project was an extremely important aspect. Due to the density of 
the program and the enormity of information Apprentices would need, we delivered 
orientation in two phases: first to the project goals and the program expectations 
and the second to orient Apprentices to their individual museum.

Project orientation took at least 2 days consisting of icebreakers; paperwork; an 
introduction to the PISEC partnership and CLUES; Apprentice goals; schedules; 
diversity awareness and training; and tax awareness implications for their 
participation stipend.

Museum orientation, although varied by museum, mainly consisted of facility tours, 
information technology and procedural training, introduction to new coworkers, 
and museum specific scheduling and goal setting. 

The process was overwhelming for Apprentices. While there were Project Directors 
at every museum site, it was critical to have a staff member serve as point of contact 
and supervisor for every Apprentice. We learned that it was essential for Apprentices 
to have a consistent place to work with proximity to other museum staff in order to 
assimilate into the museum culture. It was also important that all staff, from Human 
Resources to the front line, be aware of the Apprentice, their role and the goal of 
the project.
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PROFESSIONAL  
DEVELOPMENT DISCUSSIONDEVELOPMENT DISCUSSIONDEVELOPMENT DISCUSSION

The professional development process was implemented on two tracks: Informal 
Teaching and Learning (ITL) and Science Specific Content. The ITL track provided 
the foundation for understanding informal education to prepare Apprentices for 
situational learning, diverse program development and facilitation of learning 
experiences. It also encompassed professional development rationale and 
preparation for possible work opportunities beyond CLUES.

What is Professional Development? 
The first training topic we tackled was the purpose of professional development. 
We wanted the Apprentices to first think about why they were participating in the 
program. The reasons for applying to the program spanned the continuum from 
those exploring career opportunities to fun and purposeful ways to use their time. 
A multitude of topics from building knowledge base to future opportunities were 
covered. The essentials of the discussion revolved around the goals of professional 
development: learning and sharing something new such as knowledge, practices, 
and perspectives.

PROFESSIONAL DEVELOPMENT OUTCOMES:

1.  Capacity Building – Growing personally within a field, growing an 
organization or helping the field itself to grow

2.  Skills attainment
a.  Improving interpersonal or social skills
b.  Creating or improving networking opportunities that support 

collaboration, mentoring or marketing efforts in the future
c. Supporting efforts to adapt to new work environments
d.  Developing communication skills in written and oral contexts



3.  Supporting growth in positive 
workplace behaviors

4.  Professional Development sources 
are diverse and happen at all 
stages of life -School, Experience 
(jobs), Peer networking, 
Watching, Modeling, Mentoring, 
Media, Membership, Workshop, 
Conference, and Questioning

5.  The value of a professional 
portfolio

This aspect of training is one that 
remained consistent throughout the 
project. We did, however, expand 
the portfolio session to appear 
throughout the year as a means 
to track and support portfolio 
building so that Apprentices had a 
tangible product to show at the end of 
their tenure.

11PROFESSIONAL DEVELOPMENT DISCUSSION
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INFORMAL SCIENCE  
EDUCATION PRINCIPLES

Our training efforts leaped into the foundational principles of informal science 
education. The project team trains museum staff on a regular basis, with many of 
them entering the workforce with basic knowledge and practice. For this project, 
we could not make an assumption of prior knowledge, therefore we determined 
that the following topics would be critical for Apprentices to understand in order to 
implement their work for diverse audiences. We included trainings that prepared the 
Apprentices for multiple modalities of learning, facilitation and reflective practice, 
and the nuts and bolts of workshop development. The topic list was extensive, took 
nearly 3 months to cover and included:

1.  Learning styles

2.  Developmental Stages

3.  Object-based Learning

4.  Formal vs. Informal 

5.  Novice vs. Expert

6.  Reflective Practice (2 sessions)

7.  Evaluation

8.  Inquiry Science (2 sessions)

9.  Presentation Skills

10.  Types of Presentations

11.  Researching for Workshops

12.  Lesson Planning for Workshops

13.  Selecting Materials for Workshops

14.  Practice Writing for Workshops (3 sessions)

15.  Workshop Practice Session

16.  Portfolios



Learning Styles
There is no doubt that individuals learn through multiple modalities which are 
fluid, based on learning contexts and periods within a lifespan. Our intent was to 
introduce some of the more salient learning theories in informal science education 
(ISE), such as constructivism, humanism, multiple intelligences and cognitivism. 
Discussion of these theories were meant to inform how theory was implemented 
into ISE practice when serving vastly diverse audiences. The group spent part of 
their workshop time unpacking the theories and discussing the resource articles 
by Sharon Sweet (A Lesson Learned About Multiple Intelligences, www.ascd.
org/publications/educational-leadership/nov98/vol56/num03/A-Lesson-Learned-
About-Multiple-Intelligences.aspx) and Kathy Checkley (The First Seven…and 
the Eighth: A Conversation with Howard Gardner, www.ascd.org/publications/
educational-leadership/sept97/vol55/num01/The-First-Seven.-.-.-and-the-Eighth@-
A-Conversation-with-Howard-Gardner.aspx). The Apprentices were given a test to 
determine what elements of their intelligence are the strongest. Finally, they were 
challenged to create and present an activity which addressed at least three of the 
seven multiple intelligence types.

Developmental Stages
The definition of family varies greatly. One aspect that remains relatively constant in 
the definition is that they are multigenerational. With this in mind, we developed 
a 3-hour training that presented developmental stages and age appropriate 
activities. The bulk of the session involved observation of an area of the museum 
with intergenerational groups followed by a group discussion and small group work 
to design and present an age appropriate activity based on new knowledge. This 
activity was the most impactful aspect of the session.

We supplemented existing training with materials from sources such  
as the Responsive Classroom’s Child Development Pamphlet Series  
(www.responsiveclassroom.org) as well as Riverbend Environmental Education 
Center’s Developmentally Appropriate Activities for Environmental Education.

13INFORMAL SCIENCE EDUCATION PRINCIPLES
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Object-based Learning
One of the largest assets that museums offer is using tangible objects that  
enhance learning through discussion, use of all senses and help draw conclusions 
via examination.

The project team wanted to explore this idea with Apprentices not only as a means 
to understanding learning styles, but to incorporate our strongest tools when 
developing science experiences. 

During the 3-hour workshop, Apprentices were introduced to object-based learning, 
basic interpretation skills (i.e. open ended questioning, body language, and 
listening) and then sent out into the museum to make observations in two areas 
that utilize object-based learning in interpretation. The Apprentices were asked to 
consider and record their thoughts on the following questions:

1. List ways in which the interpreter used the object

2. List the techniques that you liked that helped the visitor learn

3.  List the techniques that you thought could have been improved. How 
would you improve them?

The group engaged in debriefing after each observation.

Formal vs. Informal Learning
The team felt it important to unpack the idea of formal versus informal learning. 
Many of the Apprentices only had formal learning experiences with science and 
it was important for them to understand the differences. The session focused on 
understanding the difference between the 7 characteristics that create successful 
informal learning activities for families, and applying the criteria to design and 
evaluate programs for families.

Apprentices spent time discussing the characteristics of informal and family 
learning through the reading “Why Family Learning in Museums?” by Minda 
Borun (http://name-aam.org/uploads/downloadables/EXH.spg_08/EXH_spg08_
Why_Family_Learning_in_Museums_Borun.pdf) and then were tasked with 
evaluating 3 exhibit components or one program to analyze them for the presence 
of the 7 characteristics. The session was debriefed on their findings and possible 
improvements to those experiences.

http://name-aam.org/uploads/downloadables/EXH.spg_08/EXH_spg08_Why_Family_Learning_in_Museums_Borun.pdf
http://name-aam.org/uploads/downloadables/EXH.spg_08/EXH_spg08_Why_Family_Learning_in_Museums_Borun.pdf


Novice vs. Expert
The Novice versus Expert topic was considered an important aspect of 
Apprentice training for a very practical, yet important reason: addressing science 
misconceptions and moving individuals from simple to more complex ideas.

Apprentices discussed the “constructivist” view of knowledge and the concept 
of novice vs. expert through readings, discussions and activities. This allowed 
them to distinguish between novices and experts, and apply this knowledge to 
improve their own practice to encourage shift in learner understanding. During 
training, Apprentices engaged in activities such as recognizing personal science 
misconceptions and interviewing visitors to discover their misconceptions. Readings 
included “The Constructivist Museum” by George Hein (http://citeseerx.ist.psu.
edu/viewdoc/download?doi=10.1.1.461.3236&rep=rep1&type=pdf), and “Native 
Knowledge and the Design of Science Museum Exhibits” by Minda Borun (http://
onlinelibrary.wiley.com/doi/10.1111/j.2151-6952.1993.tb00794.x/abstract). 

Reflective Practice 
Reflective practice is an important tool for learning in informal settings. The 
workshop was incorporated to support the idea that teachers/facilitators are 
learners as well. The project team wanted to instill reflective practice as a means 
of professional development through shared knowledge amongst the group that 
could encourage constant personal and programmatic evaluation, analysis and then 
modification of learning experiences for learners. 

The team used various resources and methods to deliver 2 training sessions. The 
first was to send Apprentices working in small groups out into the museum to select 
an interpreted area and video tape interactions with visitors. These videos were 
analyzed and critiqued, then shared with the larger group. Discussions included 
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observed strategies and areas of improved practice. The second resource used 
was Lawrence Hall of Science’s “Reflecting on Practice” professional development 
learning modules (http://www.lawrencehallofscience.org/science_out_of_school/
educator_tools/reflecting_on_practice). Apprentices engaged in activities designed 
to help them understand what encourages learning and when learning takes place.

Evaluation
The project team felt it was important for Apprentices to have a basic understanding 
of the purpose of evaluation, the phases of evaluation, methodologies and 
measures, as well as trying instruments out on their own in the museum. After an 
explanation of different evaluations (interviews and observations), Apprentices chose 
at least two programs to attend during the day to collect data. 

While Apprentices did not carry out formal evaluations on programs and exhibits 
for research purposes, they were responsible for delivering and collecting front-end, 
formative and summative evaluations for workshop participants during the project. 
This knowledge would also be valuable in relation to their reflective practice, and 
while observing behaviors and asking questions during their workshops.

Inquiry Science
The project team spent a significant amount of time presenting the pedagogical 
underpinnings of informal science education supported with some practical 
application of this new knowledge. The next step in our logic was to address 
concrete practice by modeling inquiry and facilitation. 

This module required 2 full-day sessions for Apprentices to engage in multiple 
activities from physics to natural science, followed by debriefing on their shifting 
role from learner to facilitator.

The resource reading for the first session was G. Wiggins and J. McTighe’s 
“Putting Understanding First” (http://www.ascd.org/publications/educational-
leadership/may08/vol65/num08/Put-Understanding-First.aspx). For the second 
session, the workshop facilitator used readings from M.L. Martens “Productive 
Questions: Tools for Supporting Constructivist Learning” (http://static1.1.sqspcdn.
com/static/f/1747612/24823103/1399045331033/productivequestions.
pdf?token=0uZU0Iuyf1xQWK6el0eRNvE2mw8%3D) and J. Elstgeest “The right 
question at the right time.” (2001, In Primary Science: Taking the Plunge, ed. W. 
Harlen, 25–47). 

http://www.lawrencehallofscience.org/science_out_of_school/educator_tools/reflecting_on_practice
http://www.lawrencehallofscience.org/science_out_of_school/educator_tools/reflecting_on_practice
http://www.ascd.org/publications/educational-leadership/may08/vol65/num08/Put-Understanding-First.aspx
http://www.ascd.org/publications/educational-leadership/may08/vol65/num08/Put-Understanding-First.aspx
http://static1.1.sqspcdn.com/static/f/1747612/24823103/1399045331033/productivequestions.pdf?token=0uZU0Iuyf1xQWK6el0eRNvE2mw8%3D
http://static1.1.sqspcdn.com/static/f/1747612/24823103/1399045331033/productivequestions.pdf?token=0uZU0Iuyf1xQWK6el0eRNvE2mw8%3D
http://static1.1.sqspcdn.com/static/f/1747612/24823103/1399045331033/productivequestions.pdf?token=0uZU0Iuyf1xQWK6el0eRNvE2mw8%3D


Apprentices were asked to reflect on certain questions at the end of each session. 
Their thoughts and answers to the questions were insightful.

SESSION 1 QUESTIONS

1.  What stands out for you about learning science in this way? 
The Apprentices reflected quite a bit on the conversation, question 
generation and the ability to explore, theorize, test, analyze and modify 
theories. They appreciated the involving “hands-on” aspect of the activities 
and the opportunity for their minds to “just go.”

2.  What ideas about how scientists solve problems did you  
experience today? 
The Apprentices gained an appreciation of the scientific process and 
collaborative nature of science. They also felt that it was important to 
understand that there may be more than one answer.

3.  What new science content did you learn today? 
Some Apprentices discussed science topics while a few others noted 
practice oriented ideas about science process or teaching methods.

4.  Share a specific learning or facilitation strategy that you noticed that 
seems effective for encouraging thinking. 
Many Apprentices discussed the value of open-ended questioning and 
patience, and how they encourage participation. Others felt sharing 
experiment outcomes and conversation as effective for encouraging 
thinking.

5.  Please add any other thoughts, comments, questions, suggestions… 
The Apprentices overwhelmingly felt that the inquiry learning style 
was impactful AND fun. They also felt that it facilitated thinking about 
experiments on a different level.

17INFORMAL SCIENCE EDUCATION PRINCIPLES
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THE REFLECTIONS IN SESSION 2 ASKED ALL OF THE SAME QUESTIONS, BUT 
WITH ONE ADDITION:

1.  What stands out for you about learning science in this way? How 
was it different from the previous “science workshop?”

The Apprentices’ answers moved from the value of the scientific process to how 
broadly inquiry practice can impact learners. Answers include statements such as:

•  “It’s very exciting to have someone who knows what they are doing. 
People with passion for what they teach [and who they are teaching…] 
are better than those who do not like it.”

•  “I felt like I could answer any question and not be shot down in flames for 
what I think is going on. I could answer the question and then be gently 
pushed to think on it harder.”

•  “This class required extensive research, extensive thinking.”

•  “To be asked questions, to dig down deep and open my mind more 
instead of stating the obvious.”

Presentation Types & Skills
With the basics of learning, learning styles, facilitation and reflection under their 
belts, the Apprentices then spent two sessions learning about the different delivery 
methods and the skills needed to present and interpret science content. The group 
spent time on the benefits and appropriate use of workshops, demonstrations, 
presentations, classroom lessons, field trips and shows for a variety of audience 
types and situations. Each Apprentice, having already shadowed numerous 
educators in their respective museums, had a good grasp of what methods engaged 
them personally. The basics of public speaking were covered as well as improvisation 
for a more theatrical approach. The project team utilized both museum educators 
and actors to deliver these sessions.



The Nuts and Bolts  
of Workshop Preparation
One of the key elements of developing workshops, once you know what the topic 
will be, is preparing the lesson plan. The importance of the lesson plan cannot be 
understated. It is the rationale and blueprint for the lesson and the communication 
instrument for other educators who may use it. The process of writing a lesson plan 
helps facilitators think about the goals and objectives, incorporate the most effective 
delivery method, anticipate learning environment or outcome challenges and the 
time it may take to achieve the goals. In some cases, it may be the prototype to test, 
analyze and revise methods, materials and assessments. It also serves as a tangible 
product of professional development.

The project team pondered the aspects that were critical to successful lesson 
planning by including discrete sessions in:

1.  Researching for Workshops – The team dedicated two sessions to both 
library and website research.

2.  Anatomy of a Lesson Plan for Workshops – This session discussed 
the standard elements of a lesson plan using a lesson plan template (see 
Appendix B).

3.  Selecting Materials for Workshops – This session covered both the 
selection of quality materials, biofacts, and activities as well as internal 
purchasing processes.

The Apprentices were then given three professional development session slots to 
begin Workshop Planning by researching and writing their first lesson plan with the 
guidance of a project team member. Once the plans were completed and edited 
they were then instructed to purchase their materials in preparation for a Workshop 
Practice Session. This session allowed the Apprentices to test out their plans with 
the helpful feedback from their peers. 

In addition to the workshops, Apprentices also created Take Home activities for their 
families to continue enjoying science together at home.

While all lessons plans were not 100% standardized in appearance, they were 
effective.

19INFORMAL SCIENCE EDUCATION PRINCIPLES
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Portfolio Building
The CLUES project invested a great deal of effort in developing the Apprentices with 
the vision of not only building individual, community, and CBO capacity to provide 
science programming access, but to also support the museums’ aspiration of 
cultivating a diverse workforce that reflected the communities in which they resided. 
Many of the Apprentices expressed a desire to remain in the field of community 
education in some form after their participation. In preparation for that potential 
future, we engaged the Apprentices in continuous portfolio building as a tangle 
product of their professional development and achievements in the program. They 
were also encouraged to have digital versions of their portfolio.

THE PORTFOLIO INCLUDED:

1.  A current resume

2.  All lesson plans

3.  All family Take Home Activities

4.  Photos of their CBO communication bulletin boards

5.  Workshop and event fliers

6.  Relevant certificates of training (i.e. Project Wild, CLUES program,  
Master Naturalist)

7.  Relevant artwork or music developed for the program 

8.  Letters of Recommendation from the Central Project Office and their 
specific Museum Project Director

The CLUES project trained 22 Apprentices over the program period. Many of the 
Apprentices have changed jobs in the years following CLUES, but several have held 
positions in related fields. Eight Apprentices became museum staff, four work in 
CBO or school-based afterschool programs, three work supporting community 
members through social services, and two are working in formal education.
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SCIENCE CONTENT

The CLUES project was extremely dense and complex. Not only did the Apprentices 
have to learn a new job with an enormous amount of information, they also had 
to turn all of that knowledge around in a short time to deliver numerous science 
workshop experiences to families in their communities. The project team had to 
carefully plan professional development that provided Apprentices with essential 
facilitation practices, as well as the science they needed to complete the picture. 
Science content ran in parallel with teaching content in the first three months and 
then continued throughout the rest of their tenure as an Apprentice. The science 
content focused primarily on environmental science, with emphasis on topics 
relevant to their community. The project team worked diligently to research and 
provide the most salient content to supplement their existing content training. A 
dozen or more sessions were dedicated to specific science training.

The Apprentices were given a background in Sustainability (i.e. energy and 
food) and Global Climate Change (i.e. sea level rise, weather, carbon foot print). 
They were also introduced to topics in pollution, waste water management, 
environmental justice and participated in the Pennsylvania Master Naturalist 
certification program. The Apprentices then developed workshops on topics such as 
recycling, pollution, urban gardening and carbon footprints. Apprentices were also 
trained in the specific science content of the museum to which they were assigned. 

Apprentices at the Franklin Institute received training on the human body and 
physics topics. Their Apprentices developed workshops in health, nutrition, exercise 
and the heart. Zoo Apprentices learned more about wildlife conservation, animal 
adaptations and behavior. These Apprentices developed workshops on topics such 
as urban wildlife and bird migration. Academy of Natural Sciences Apprentices 
engaged in topics around dinosaurs and ecology to create workshops focused on 
topics like insects and archeology. Center Apprentices at the aquarium focused on 
marine biology and oceanography to develop workshops around shark conservation, 
sustainable seafood and sea turtles. The content trainings were delivered through a 
variety of methods including classroom, exhibit-related, symposium, field work, field 
trips and conferences.
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Some of the best field trip experiences included visits to museums outside the 
collaboration, local municipal plants, and locations for experiential activities related 
to workshop topics. Museum visits included larger science museums, such as the 
Connecticut Science Museum to observe new exhibits and floor staff presentations, 
as well as smaller institutions, like Briar Bush Nature Center where Apprentices 
could observe exhibits on a smaller scale as well as discover additional opportunities 
for families. With a workshop emphasis on local conservation, Apprentices toured 
waste water treatment plants and recycling centers. Having toured these local sites, 
the Apprentices used these experiences to make real-world ties to recycling and 
water use for the families in their community. Lastly, many of the field trips were 
designed to encourage the Apprentices to delve deeper into their workshop topics. 
Trips to urban gardens, food trusts, and a green roof in the city were designed 
to expand the Apprentices scientific and local knowledge on these subjects. For 
instance, by taking a birding tour through the city and experiencing the variety and 
number of local birds, the Apprentices were then able to convey that information to 
their families.  
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TEAM BUILDING

Who Needs Support? 
Being a CLUES Apprentices was not going to be an easy job and would be 
overwhelming with the flurry of new knowledge, people, cultures and expectations. 
The professional development activities required the group to be together 1-2 
times per week to accomplish the over 30 sessions it would take to train them. 
The project team also used this time to allow Apprentices to get to know each 
other and themselves better; to help them to appreciate each other’s perspectives, 
employ team self-regulation and professional behavior; encourage collaboration, 
communication and productivity; set common goals; make the workplace 
motivating and enjoyable; and identify leadership qualities within the group. 
Identifying leadership would prove to be important in the second year of the 
project.

The frequent training and field trips served double duty with team building. Two 
experiences, in particular, would prove to be transformational in the group dynamic.

The project took two multi-day residential training experiences during the year, one 
to the Center for Environmental Transformation in Camden, New Jersey and the 
other to Sedge Island in Barnegat Bay, New Jersey.

The weekend program at the Center for Environmental Transformation was 
dedicated to teaching the Apprentices about urban farming, food deserts, heirloom 
seeds and food sustainability. They also discussed rain gardens and healthy cooking 
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and eating. This learning experience allowed for collaborative activities like harvest 
and cooking as well as ample time to reflect upon personal experiences with food 
and culture. The time spent after programming often lead to deeper personal 
discussions where team members could listen or offer perspective and advice on 
troubling personal or professional matters. It also afforded the group access to 
a museum staff member in an informal, non-work setting to express themselves 
freely. This opportunity not only brought the group closer together, but in some 
cases changed the process of how activities were accomplished within the program. 
For instance, in one year, it was suggested that weekly, non-training meetings were 
not productive for Apprentices who felt their time could be better spent developing 
workshops or being more involved at their community centers interacting with 
families. We changed this practice immediately.

The Sedge Island trip focused on beach and bay ecology, outdoor education, 
water conservation and fishing. The Apprentices had to kayak out to reside in a 
cabin on an island in the middle of the bay. Prior to the trip there was enormous 
amount of anxiety about being in nature over the weekend, including fear of 
drowning and boating, as well as access to showers and modern electronics. This 
trip was also a little more physically demanding than other experiences. A few 
Apprentices complained loudly and some almost refused to attend. One of the 
best team building outcomes of this trip was the outpouring of leadership taken 
by some Apprentices to support and encourage those who had trepidation to 
attend throughout the trip. It took a lot of conversation and compromise to get 
everyone on board. What we found was an overwhelmingly positive reaction to the 
experience, a sense of adventure and willingness to try something new, and tighter 
bonds of trust and friendship between Apprentices.

Overall, Apprentices identify this as the most impactful experience of the program.

Throughout the training sessions, workshops and museum events, it became 
evident that a few individuals engendered the trust and respect of their peers. They 
were sought for their advice and example of how to accomplish certain activities or 
navigate the museum culture. As a result, the project team decided to experiment 
in creating a Mentor level position in the program to further build the capacity 
of highly motivated and promising individuals and to also create another level of 
support for the incoming novice Apprentice cohort. 
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MENTORING

At some point in everyone’s life a mentor was there to lend experience, sage advice 
or open doorways. While the CLUES project had many project and museum staff 
who could and did serve in a mentoring role, no one would be able to offer the 
unique perspective and experience of the role of Apprentice better than another 
Apprentice. During the formative years of the project, emerging leaders were always 
present within the cohort. The project team felt it would further support the success 
of the novice Apprentices to have a touchstone, or two in this program, to refer to 
when they needed to navigate new or challenging waters. We decided to create this 
new position and recruit (see Appendix A) from within the current year 2 cohort. 
Not only were we looking for candidates that had the trust and respect of their 
peers, but an exemplary grasp of the program and processes as well.

In order to grow different skills and responsibilities, the Mentors received additional 
training on topics such as supervision and grant writing, and they participated in 
the professional development delivery for the new Apprentices. The Mentors were 
also able to attend a national professional conference, the Association of Science-
Technology Centers (ASTC), at which they practiced their networking and attended 
topical sessions. 
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FROM THEIR PERSPECTIVEFROM THEIR PERSPECTIVEFROM THEIR PERSPECTIVE

The Apprentices were asked throughout the program to share their perspectives 
through a multitude of ways, including weekly reporting to CPO staff, focus 
groups and surveys with evaluators, and informal conversations with museum staff. 
Additionally, museum staff, community liaisons and families were asked to reflect on 
their experiences with the Apprentices. These multiple perspectives build a complete 
view of the Apprentices work and impact.

The Apprentices had a short training period in which they were asked to learn about 
both informal science education and key science concepts, before being required 
to incorporate it all into cohesive lesson plans. Upon reflection of the trainings, one 
Apprentice shared:

“While I was at the [museum], I received a lot of helpful information from the 
education staff. I was scheduled to observe [museum] staff conduct workshops and, 
as time went on, I gradually started to work on those same workshops. Through 
that experience, learning the science of the museum coupled with the professional 
development I received offsite, I was able to confidently create and host my own 
workshops.” — CLUES Apprentice

The intense, holistic training approach resulted in changes that were noticeable, not 
only to the Apprentices, but also to the community partners that worked with them: 

“I had a young lady as an Apprentice that is just the most amazing person I’ve ever 
seen. It’s like she lived CLUES. She lived to make a workshop an event, just come alive. 
She put so much heart and soul into it…Everything she did was so well thought-out 
that we had no problem ever with our families coming out to the workshops because 
they always knew it would be fun, and that they would leave feeling like, “wow.”…
She was great without training; anything you ask her to do, she can do it. [But] I know 
she was enriched and empowered by every step of her training in CLUES. She took 
that and made herself a better person. You cannot come to CLUES and not become 
better, unless you just do not take and understand all that is offered to you.”  
— CBO Partner



The Apprentices valued the time spent at the museums and in training and saw it as 
a way to begin to formulate their workshops: 

I came up with topics that were relevant to my intentions for the CBO and what 
would be in their best interest and most palatable to families. [I] took advice and 
borrowed activities from all the various people I interacted with at the museums and 
elsewhere to put together something that would be appealing to families and kids of 
all ages. Maybe half of my work was original and half from modified activities I had 
seen or experienced. — CLUES Apprentice

My workshops were inspired by a number of different things. Some were my own 
invention to find ways for the [families] at my CBO to interact with science in new 
ways. Some were directed at reaching out to new members of the community, and 
inspired by activities I learned at the [museum] and at training workshops. Some were 
tied directly into the resources available at the CBO like gardening.  
— CLUES Apprentice

The Apprentice’s goal in developing workshops was to provide an enjoyable 
and educational science experience for families in their community. Many of the 
Apprentices were known to these families prior to their apprenticeship and while 
families recognized that they were not science experts, they did come to rely on 
their science knowledge and have an expectation for high quality programming. 

They know everything, and if they don’t, they come back and then they know. The 
fathers will ask questions that we didn’t think of. We have adults, fathers who ask all 
kinds of questions, hard questions! — CLUES Family

One of the goals of the CLUES project was to create diversified informal science 
educators that would empower the CBOs to expand science offerings and to create 
a museum staff population that more accurately reflects its surroundings. As one 
CLUES museum partner stated:

“We couldn’t do it alone; the collaborative has been key, the museums and the 
CBOs. It’s like Dr. Jolly was talking about 10 or 15 years ago in Dialogues on Diversity: 
You’re not really truly going to have the representation you want unless you include 
the communities in every aspect, not just as front-line staff or the occasional exhibit 
on cultural things, but really integrating them at every point. The community 
organizations tell us what to do; we’re not the be-all and end-all or the experts, no 
matter what anybody else tells you!” — Museum Partner

27FROM THEIR PERSPECTIVE
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The Apprentices, eight of which became museum staff and four of whom work at 
a CBO or similar after-school program, also valued the experiences. Upon reflection 
during the CLUES program they stated:

“After finishing my CLUES Apprenticeship, I hope to continue to develop my love for 
science into a career in a science related environment.” — CLUES Apprentice

“A whole new direction of where I want to take my life.” — CLUES Apprentice

Perhaps one of the greatest successes of the CLUES project was that the Apprentices 
were able to see beyond the impact of the program in their own life and value the 
impact that CLUES could make on their community. As one Apprentice explained, 
upon reflection:

“It’s always great for CLUES folks to talk about the CLUES program as much as they 
can, how it serves people from urban communities. People from urban communities, 
when they see someone they know, or from their neighborhood, or who looks very 
similar to how they look, that opens them up to, ‘Maybe I could do that.’”  
— Former Apprentice 
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ASSESSMENT

The CLUES professional development experience could only be described as 
intensive. Nearly 80% of both the science and informal education content presented 
to the Apprentices was new. We began including formal workshop session 
reflections so we could gauge their grasp of the big ideas for that session, how they 
would apply the knowledge or practice in their workshops, what workshop topics 
they would pursue and general thoughts and opinions on the workshops or trips. 
If any discrepancies or misconceptions were obvious, the trainer could then provide 
follow-up and clarification on any particular subject. 

During the course of the project, we worked closely with our external evaluators to 
ensure that the professional development goals were being met. Our feedback was 
consistent throughout the years. When interviewed by the evaluation team:

•  Apprentices were satisfied with most aspects of CLUES, including the work, 
the training, and the support they receive.

•  Apprentices were satisfied with most aspects of CLUES training. They were 
even more satisfied by their work with families and museums.

•  Apprentices agreed CLUES training prepared and supported them well in 
their leadership roles and in developing and running workshops, supporting 
museum staff at events, and training, coaching, and mentoring others.

•  Apprentices received support to solve problems and fulfill their duties and 
found the CLUES program valuable and driven by a well-defined image of 
effective ISE.

•  There was a significant increase in Apprentices’ agreement that they had 
adequate information about the Apprenticeship and their role to do a  
good job.

•  The majority of Apprentices agreed CLUES met their top goals for the 
training. In subsequent years, they were more likely to report CLUES helped 
build their resumes.
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•  Most Apprentices agreed that their CLUES participation increased their 
understanding of and confidence in their ability to succeed in ISE and led to 
a fuller exploration of their career goals.

•  Almost two-thirds say they probably or definitely will continue in ISE.

One Apprentice expressed their feelings on their professional development 
experience as one that is holistic in approach.

“There’s a lot of information that they discuss with all the workshops and PDs, and I 
think that what’s really cool about it is the fact that they make it a point to connect it 
to your community.” — CLUES Apprentice

The CBOs also provided perspective on their Mentors’ and Apprentices’ 
development over the course of their year of CLUES training in terms of science 
content knowledge, presentation and interpersonal skills, and connecting with their 
own communities in a deeper way:

“This was fascinating. Our Apprentice…did not know which museum or partner she 
would go to. She ended up at the [museum]. She came back and said, quite frankly, I 
hate [that museum]. However, interestingly, 2-3 weeks later, she changed her attitude. 
She changed and had greater appreciation for what goes on there; she said “I’m not 
afraid or nervous or anxious about it.” That, to me, was, she, she learned an awful 
lot. Also, the workshops. If you’ve never done it before, hosting a workshop is a very 
new experience. It’s a combination of speaking abilities and ability to communicate 
information in an engaging way and outside your comfort level. Our Apprentice, 
because of support and coaching from museum staff as well as her growth with 
CLUES and the education there, helped her go from being really frightened to getting 
a level of comfort and being able to do it in a way that kids were excited and got a lot 
of information out of it.” — CBO Partner

The professional development process evolved each year, not only to meet the 
needs of the Apprentices, but to improve effectiveness and efficiency. We essentially 
started with formal professional development activities that required six to eight 
months to complete and compressed the most critical elements down into three to 
four months by doubling up on workshops weekly.

The investment in professional development required many man-hours by staff. In 
sum, it was well worth the time and money, but we realized that while one year 
was adequate, two years truly prepared Apprentices for Community Education. In 
addition, one of the most crucial ingredients beyond training remains to be passion 
for the work.
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APPENDIX A
POSTION ANNOUNCEMENTS AND DESCRIPTIONS
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APPENDIX B
EXAMPLES OF LESSON PLANS 

AND TAKE HOME ACTIVITIES
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APPENDIX C
ASSESSMENT EXAMPLES
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