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This professional development (PD) guide is for facilitators of PD programs for activity leaders (ALs) and 

counselors in summer and afterschool science, technology, engineering, and mathematics (STEM) programs 

for middle grades youth. The PD should be appropriate for those who work with youth in Grades 5 through 9. 

This guide accompanies the PowerPoint slide deck pertaining to fostering interest in an Informal STEM 

Learning (ISL) program. It provides background and procedural information about the content and activities 

presented in the PowerPoint deck. Facilitators are encouraged to customize the PD to their needs. Some of the 

slides and activities can be selected depending on needs and the time available for PD. Several of the practical 

methods in the How Activity Leaders Can Foster Interest section can be used as stand-alone sessions. 

The ultimate goal of the STEM Interest and Engagement (IE) project was to disseminate the practical 

implications of the National Science Foundation-funded study of summer STEM programs to ALs and 

directors of ISL and summer programs. A toolkit developed by the STEM IE project can be found at  

www.niu.edu/stemie. It contains information about the project, resources, and highlights five aspects of 

programs (quality, activity settings, promoting relevance, facilitating interest, and supporting youth agency) 

that are important to engaging youth in STEM programs. You might want to refer to it while organizing the 

PD session(s).

http://www.niu.edu/stemie


PowerPoint Slide Deck for  
Group Professional Development

Slide 1. Title Page: 

Fill in the presenter’s names and the date of the training.  If available, you can 
replace the photo with one from your program or the program(s) receiving 
PD.  If participants do not know one another, have them share their names 
and, if they come from different programs or locations, ask them to identify 
the program or organization with which they are affiliated. 
(1-3 minutes) 

Slide 2. Motivating & Engaging Youth in  
Informal STEM Learning Programs.

Slide briefly shares the purpose of the professional development.   
(1 minute) 

Slide 3. Motivation is a State Not a Trait.

Slide shows concept that motivation is a state not a trait with the thought that 
states can be influenced. Discuss what this means.   
(1-2 minutes) 

Note: People are motivated and engaged in some situations and not others – 
being motivated or engaged is dependent on the context.  It’s valuable for activity 
leaders to learn how to plan and create contexts that are most likely to motivate 
and engage youth in the programs. 

Slide 4. What Does it Mean to be Interested in Something?  

You can show this slide and move on (approximately 1 minute to introduce) or 
you can choose to prompt group discussion in pairs or small groups with these 
questions (recommended):

1. In general, how interested are the youth with whom you work when they enter the 
class or program? 

2. In your experience, do any particular things tend to foster youth interest?   

3. Have you led activities that interested youth in the moment, but did not sustain their 
interest? How about when situational interest grew into personal interest?

Be sure everyone has a partner and that they take turns as teller and as listener/
questioner.  Have the dyads share out. Ask the group to identify any patterns 
that emerge in the responses. 

(5-10 minutes, depending on the size of the group)

FOSTERING 
INTEREST

Created by 
STEM Interest  
& Engagement
(STEM IE)  Study

Presented by
ENTER NAME(S)

ENTER DATE

ISL 
Program
Staff 
Workshop

Purpose: 
Share 
findings 
about how  
fostering 
interest in
STEM 
engages 
youth, and 
how that 
can be 
applied to 
your 
setting.  

MOTIVATING & ENGAGING 
YOUTH IN INFORMAL STEM 

LEARNING PROGRAMS 

WHY?

MOTIVATION & 
ENGAGEMENT ARE 

STATES NOT TRAITS

Interest is a subjective state of 
attraction to, curiosity about, 
enthusiasm for, and pleasure in a 
topic, subject, or thing.  It can be 
situational (fleeting) or it can grow 
into a personal/individual (enduring) 
interest.

What is 
Interest?



Slide 5. Talk to Your Neighbor.    

Introductory Activity.  Have participants read and think about their answers 
to the questions. Be sure everyone has a partner and that they take turns as 
teller and as listener/questioner. Have the dyads share out. Ask the group 
to identify any patterns that emerge in the responses. Note the differences 
between those activities that led to enduring interest and the patterns they 
may have noted on fleeting interest here or in the previous slide’s discussion.           
(10 minutes)

Slide 6. Interest Develops. 
Review the material presented on slide. View the 3-minute video  
(click link “in phases) exemplifying support for the first two phases of interest 
development. Ask participants to identify how the program fosters phases  
1 and 2. [Share with participants:] Not all youth will reach phases 3 or 4.  
A reasonable goal is to expose youth to high-quality learning environments, 
providing them with the opportunity to discover an interest and passion for 
this field that they otherwise may not have known they had.                                 
(5-6 minutes)

Slides 7-12.  
Why Fostering Interest Matters in ISL Programs  

Slide 7. Section Title.  
(Slides 8-11: 8 minutes)

Slide 8. Importance of Interest in STEM. 

The slide briefly reviews reasons that fostering interest in STEM is important 
for youth.               
(1 minute)

Slides 9–12 pertain to the research methods and specific findings from the STEM IE study.  Some will want to know 
this detailed information and others will not. Accordingly, as facilitator of the PD, you can decide whether to include 
or delete some of the slides. Slides 11 and 12 presents an overview of findings, which are important to understand the 
practical suggestions in the next section.
(Slides 9-12: 8 minutes)

Think about two or three interests 
you had as a young adolescent. 
These should be things you 
enjoyed doing.

§ What were your interests? 

§ How were those relevant to you? 
How did you get interested?

§ What opportunities did you have 
to further your interest(s)? Did 
anyone encourage or foster your 
interests?

§ Did you persist in any of these?  
What contributed to that?

Share your 
answers to  
questions on 
the slide. 

Talk to 
Your 
Neighbor

Phase 1. Triggered Situational: Person 
gets excited about topic and pays 
attention. 

Phase 2. Maintained Situational: 
Person realizes topic is relevant to 
them and continues to be engaged.

Phase 3. Emerging Individual: Person is 
independently engaged and 
enthusiastic.

Phase 4. Well-developed Individual: 
Person takes responsibility for learning 
and perseveres through set backs.   

Hidi & 
Reninger
identified 
four phases 
of interest 
development 

Interest 
Develops 
In Phases

WHY INTEREST 
MATTERS

¡STEM interest begins to decline in middle school. 
¡ Interest often leads to engagement, persistence, 

and use of deep learning strategies in STEM 
classes. 

¡Disengagement limits learning, thereby reducing 
future opportunities to pursue STEM majors and 
STEM careers.

¡Many jobs require competence in some area of 
STEM. Demand for workers with STEM 
competence is expected to grow.

IMPORTANCE OF FOSTERING INTEREST 
IN STEM



Slide 9. Research Methods.  

Research methods used in the STEM IE study are outlined. [Detail to share 
with participants:]   Youth were signaled several times during their ISL learning 
and activity time. They used an app on a cell phone to provide in-the-moment 
reports of how they were feeling in the 15 minutes before being signaled. 
(2 minutes)

Slide 10. Youth Interest during STEM Learning Time. 

Lead a discussion of the chart adding this information: The interest scale 
ranged from 1-4.  Interest scores were highest in two programs with a field-
based component related to studying the local ecology and animals in that 
environment. Adventures in Mathematics (which had the lowest score) was a 
classroom-only program that focused on the development of basic math skills. 
Island Explorers, which had the 2nd lowest score, had a passionate activity 
leader in the field. Youth rated that part of the program as interesting but the 
classroom portion as low in interest. 
(2 minutes)

Slide 11. Study Linked Program Experiences and  
Situational Interest.

Review findings presented on the slide.                                                   
(1 minute)

Slide 12. Study Linked Program Experiences and  
Growth in Individual Interest.   

Review findings presented on the slide.                                                       
(1 minute)

¡Youth provided in-the-moment 
reports of affect, control, interest, 
challenge, and relevance during 
program activities.

¡Video was coded for activities 
youth were doing.  

¡ Youth reported on their interest in 
STEM and their future aspirations 
in science on  pre and post 
surveys. 

¡Activity Leaders (ALs) were 
interviewed about fostering 
interest.

How we 
learned about 
support for 
agency in ISL 
programs.

Research
Methods

YOUTH INTEREST DURING STEM 
LEARNING TIME

YOUTH INTEREST DURING STEM 
LEARNING TIME

Youth who spent more total time 
doing labs and creating products 
reported increased individual 
STEM interest from pre- to post-
survey (but not higher in-the-
moment interest).

Youth who reported feeling 
greater control during program 
activities showed significant 
increases in individual interest 
in STEM and in STEM career 
aspirations over the course of 
the program.

STUDY LINKED PROGRAM EXPERIENCES 
AND GROWTH IN INDIVIDUAL INTEREST



Slides 13-21  
How ALs Can Foster Interest in STEM.

Slide 13.  Section Title. 

Slide 14. Be Enthusiastic.

Share with participants:  Many STEM professionals credit the enthusiasm of a 
teacher or out of school leader as the reason they pursued their career.

Emphasize: Enthusiasm is rarely observed yet important. It is difficult to always 
be “up” but, given the importance of being enthusiastic, it is worth trying to 
express enthusiasm more often.

Ask: How do/can you keep your own interest and enthusiasm alive?  Take ideas 
from participants and record them on the board or on a large sheet of paper.  

Add these possibilities if they are not mentioned:  

1. Keep up with new developments by reading (magazine or news articles) or 
watching educational films.  

2. Visit museums, nature preserves, open-houses or talks at local institutions 
related to the content you teach. 

3. Put yourself in the shoes of young people seeing or experiencing the content  
for the first time.               

Slide 15. Introduce Youth to the Wonders of STEM.

Have participants work alone or in teams, depending on the make-up 
of the group. (These instructions appear on the slide:) Choose a topic or 
content from your program that inspires wonder in you. Search for videos, 
photographs, and local examples using your preferred web browser. List 
questions you could ask youth after they have viewed the media. Ask 
participants to share any ideas that they think are especially exciting.    
(10-12 minutes)

HOW ALS CAN FOSTER 
INTEREST IN STEM

Enthusiasm is infectious! How do you keep your interest alive in 
order to communicate your enthusiasm and interest to youth?

BE ENTHUSIASTIC

INTRODUCE YOUTH TO THE WONDERS OF 
STEM

Novel and dramatic phenomenon are inherently interesting. 

Choose a topic or content from your program that inspires 
wonder in you.  Search for videos, photographs, and local 
examples using your preferred web browser.   List questions 
you could ask youth after they have viewed the media. 



Slide 16. Connect Activities to Youth Interests.  
Learn about Youth Interests.  

Have participants discuss how they do and can learn about youth interests 
in the whole group, small groups, or with a partner. You can distribute the 
youth and/or parent report interest inventories available under the Connect 
Activities to Youths’ Personal and Community Interests heading of the 
Fostering Youth Interest page of the STEM IE website and have them review 
and customize either or both of them for their programs. If there were small 
group or partner discussions, rather than a large group discussion, have them 
share the ideas they discussed. Youth generally develop more interest when 
they have a sense of agency. If youth-led decision making is brought up, bring 
up the Girl Scout model of girl-led programs; the troops that last through high 
school are the troops where leaders did the best job of relinquishing decision 
making to the girls. This model may not be practical in all programs, but it is a 
valuable example.  
(10  minutes)

For more in depth professional development.  A professional development 
module developed by the STEM Teaching Tools initiative presents cultural 
formative assessment as a way to help educators learn about the interests, 
knowledge, and experiences of youth. The module explains how educators can  
use this information to plan instruction and activities that overlap with the 
lives of youth. The method presented is that of self-documentation, which was 
described previously. An explicit purpose of the module is to promote equity  
and social justice. A PowerPoint slide deck, a facilitator’s guide, and student  
work samples are available at the link. The module is open source and takes  
about one hour to complete. 

Slide 17. Connect Activities to Youth Interests.           

Have participants work individually or in small groups with others who teach 
the same or similar topics. As directed on the slide, ask them to select an 
activity from the program and to identify several common interests of youth 
in the program and suggest ways of incorporating youth interests into the 
activity. Ideas might include using examples of how STEM concepts relate to 
a particular interest category or how youth projects could be individualized to 
incorporate an interest area.  If possible, find ways to allow some participant 
choice in variations of the activity to increase personal interest. At the least, 
small groups of youth could select a name or logo representing shared interests 
of group members.  Do your activities or choices allow for variations among 
your participants in age, gender, ethnicity, as well as existing STEM interests? 
(10  minutes)                                 

Slide 18. Plan Fun Learning Experiences. 

Click on the “make activities fun” link on the slide and view the 3- minute video.

Ask: How important do you think it is to plan educational and meaningful activities 
that are also fun?  

Share with participants: Researchers have found that students sometimes rate 
activities high in “fun” but simultaneously low in learning and value. 

Ask: What experiences do the youth in the video identify as fun? 

(10 minutes)

How do you? 
and/or How 
can you learn 
about youth 
interests? 

Connect 
Activities to 
Youth Interest

¡ Select a topic or activity from your program. 
¡ Choose several common interests of youth who 

attend or are likely to attend the program (e.g. 
computer games, sports, music, animals) and plan 
how youth interests can be incorporated into the 
activity.  

CONNECT ACTIVITIES TO YOUTH 
INTERESTS

ALs said that it was important to make activities fun.   

We observed that ALs often tried to make the activities 
educational, meaningful, and fun simultaneously.  This 
is important because youth tend to value meaningful 
and educational activities. 

PLAN FUN LEARNING EXPERIENCES

https://niu.edu/stemie/interest/foster-youth-interest%20.shtml
https://www.niu.edu/stemie
http://stemteachingtools.org/pd/sessionc
http://stemteachingtools.org/pd/sessionc


Slide 19. Help Youth to Realize their Ideas and  
Overcome Challenges.           

Many projects that are meaningful and interesting are also very challenging.  
As a result, youth can become frustrated with them. It is important for activity 
leaders to be able to help youth overcome their frustration and accomplish 
their goals. View a video clip that presents practices that facilitates youth 
making in an ISL program (click on the “this video” link). Ask participants 
to discuss the ideas presented in the video. Consider providing a handout 
Managing Student Frustration During Engineering Design Projects.  Have 
participants find projects for youth that are appropriate for their context at  
https://www.instructables.com/teachers.  Instructables is free for educators 
and is an outgrowth of the MIT Media Lab.   
(12–15  minutes)

To extend this topic, consider having a workshop in which activity leaders participate 
in a making experience. 

 
Slide 20. Summary of Practical Suggestions for Fostering Interest. 

Quickly review the summary of research-based suggestions for fostering 
interest in ISL programs. (1 minute) Print as a handout or return to this slide 
when doing the final activity on the next slide. Note: PD materials on making 
content relevant and on supporting youth agency in resources section of the 
STEM IE website. 

Slide 21. Review Aspects of Fostering Interest.

Click the links to view each of the two video clips of the Chicago Botanic 
Garden (CBS) Science First Program (3 minutes each). Ask participants to 
listen and watch for how interest is developed in the program (and in the 
subsequent programs at the CBS). The “aspects of fostering interest” link goes 
to the previous slide, which can be printed as a handout and then displayed on 
the screen as participants discuss the examples of fostering interest they saw 
in the program. Note: One of the two videos used in this activity is one that 
can be selected to be viewed and analyzed in the supporting youth agency PD 
in this series. For those who have also participated in that PD the point can be 
made that ALs can and do use various strategies that engage youth in a single 
lesson or activity, so ALs can both foster interest and support youth agency 
within the same lesson or activity.
(10-12 minutes)

¡Be enthusiastic. 
¡ Introduce youth to the wonders of STEM.
¡Plan fun learning experiences.
¡Associate content with individuals’ interests. 
¡Support youth to realize their ideas and 

overcome challenges in creating products and 
labs. 

¡Promote relevance and a sense of agency.

SUMMARY OF PRACTICAL SUGGESTIONS FOR 
FOSTERING INTEREST

Review 
Aspects of 
Fostering 
Interest

VIEW PROJECT
& PROGRAM

Creating products and participating in labs is associated with 
development of individual interest. AL support through the design 
and implementation process is crucial. This video presents AL 
practices that facilitate youth making in an ISL program. 

HELP YOUTH TO REALIZE THEIR IDEAS AND 
OVERCOME CHALLENGE

http://stemteachingtools.org/brief/36
https://www.instructables.com/teachers/

