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Overview

• Context 
• How it Started
• What *IT* is
• Why Do We Do it?
• Money Talks
• Growing & Changing 
• Reflection

Presenter
Presentation Notes
I am Margaret Hart and I work at the Center for Educational Outreach at the Whiting School of Engineering at Johns Hopkins University. I works as the STEM Outreach Advisor, which mean I work closely with a number of student groups on campus that are dedicated to doing outreach in Baltimore City.  For the last 7 years, I have worked closely with two undergraduate student groups that were created with the same goal: through near-peer mentoring. The two groups look quite different today (in size and reach) despite having very similar missions, strategies, and member motivations. Leadership from one of the groups I work with is here today to help me present on how they have been successful at leading and growing an organization that uses near-peer mentoring to increase STEM interest in Baltimore City middle and high school students.

I will focus on the more successful group, as I believe the lessons learned from that group are most useful to others that are interested in recreating this type of program. I will contrast the main difference between the groups as well, which I believe is the reason for the drastic difference in size and scope of the groups. 

Here is the general overview of what I will be talking about – I will share some of the background knowledge that you will need to understand the context of the program, the birth of the program and how I became connected with it. I will spend time talking about the tool of near-peer mentoring, the member motivations, financial support, group leadership, how the group has grown, and the growing pains and lessons learned along the way. 



Background/Context

Presenter
Presentation Notes
Science Olympiad is a national non-profit organization whose mission is to “improve the quality of K-12 science education, increase male, female and minority interest in science, [and] create a technologically-literate workforce”. A team of 15 students pairs up to tackle the 23 events which are spaced in six 50-minute blocks across a Saturday, encouraging collaboration, teamwork and cross-training. Events range from study/knowledge events to lab events to engineering events and some event fall into two categories, like Thermodynamics, which requires students to build a device that keeps water hot and to take a written test on the subject matter related (Phases of matter, phase transitions, phase diagrams, latent heat, ideal gas law, kinds of heat transfer, thermal conductivity, heat capacity, specific heat, etc.). 

STEM Education in Baltimore is in need of support from the anchor institutions in the City, like Johns Hopkins University. There was a city-wide higher education consortium dedicated to working with the public schools. Currently, only 24% of both 6th grade math and science teachers in the city are certified in their subject area. And at the time the group was formed 72 percent of the state's eighth-graders perform below proficient levels in science while 60 percent score below proficient in math, according to National Assessment of Educational Progress tests (Alliance for Excellent Education, 2011). 
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Charm City Science League (CCSL) started as a proposal in a 3-week course called Leading Social Change offered by the Whiting School of Engineering’s Center for Leadership Education in Jan 2012. $5k was offered to groups that created a proposal to address a community need, in partnership with the community. One of the students in the group that created the proposal for CCSL had previous Science Olympiad experience.

Once the proposal was accepted and the green light given, the founders connected with Whiting School of Engineering’s Center for Educational Outreach and asked for help with getting things off the ground by connecting with the local middle school administration to help start the after school program and recruit middle school students into it.

That summer the leaders worked with the STEM Outreach Advisor who happened to have previous experience as a Science Olympiad coach! While this was a nice bonus, I don’t believe that specific experience was necessary for the success of the program. They worked together on mentor training curriculum and student curriculum and were ready to run the pilot program at Barclay Elementary Middle School in the fall of 2012. 
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Presenter
Presentation Notes
The members, who are referred to as mentors, work in small groups of 3-4 are assigned to a local school that has an existing (or is starting a new) Science Olympiad team. 

Mentors travel to the school once a week and typically spend 1-2 hours with the youth helping them learn about and prepare for the myriad of events that are part of the Science Olympiad tournament. Mentors are assigned to a school for the Fall semester, which is based on their class schedule. 

This is how the program is structured now. For the first two years, CCSL only mentored at one school – Barclay Elementary Middle School – the location of the pilot year. As I will talk about in moment, the rapid increase in membership necessitated adding more schools. 

Mentoring is structured around Science Olympiad, but there is a reason that the members of CCSL are called mentors and not tutors or volunteers. CCSL believes that near-peer mentoring relationships are a crucial part of the way to increase interest in STEM. 



Near Peer Mentoring

Presenter
Presentation Notes
What is Near Peer Mentoring?
A recent Forbes article defined a near peer mentor as “mentors [who] are old enough to serve as role models, but young enough to be relatable”1


Mentee benefits: 
“Viewing mentors as more capable versions of themselves provided the mentees with a credible but attainable model that helped them increase their interest and self-efficacy” (Peer Mentoring SIGCSE’18, February 21-24, 2018, Baltimore, MD, USA 668) Quotes from middle school students who had near-peer mentors: 

“When they was there we didn’t just talk about robotics, we talked about other stuff, too.  Like our lives and what we’re doing outside of school and stuff,” 
“I think that they were 100% part of our team.  They were basically like us, only older.” 
“At first, when I first started to do this, I didn’t think that that was what I wanted to do because it was fun and all, but it was hard.  And then as [Amanda] and [Nathan] started to come, I decided that I want to be a mechanical engineer.” 

Mentor benefits: 
When asked what they got out of it, many mentors mentioned things like the relationships they built with the students, they really enjoyed the time they had to talk about life while working on events together. And if you’ve ever had someone get excited about a passion of yours as you are sharing it with them, you understand the joy that comes with it – which is another thing mentors bring up when asked about their experiences. On the skill-development side of things, mentors have talked about how valuable mentoring is to their growth as a professional. One mentor spoke about how he noticed it getting easier to communicate with the members of his research team – he attributed it to his practice of explaining new concepts over and over to the middle school students he was mentoring. 

These benefits are seen in research as well. Research in the field of service learning and community outreach has repeatedly found there to be positive outcomes for undergraduates who participate in these endeavors. The Journal of College Student Development published results from a comprehensive study of 3,450 students from 42 institutions indicate that participation in service as an undergraduate “substantially enhances the student’s academic development, life skill development, and sense of civic responsibility” 2. There has also been specific near peer mentoring benefits for URM mentors.  Specifically, in a 2015 article published in Perspectives on undergraduate research and mentoring it was mentioned that ”The themes discussed by our mentors included bolstering science identity, building self-efficacy, and boosting sense of belonging.” 3

1 How Old Should My Mentor Be? Why Near-Peer Mentorship Works Christopher Rim https://www.forbes.com/sites/christopherrim/2019/02/04/how-old-should-my-mentor-be-why-near-peer-mentorship-works/#18eb6fc031d9  
2Astin, A. W. & Sax L. J. Journal of College Student Development, v39 n3 p251-63 May-Jun 1998 
3Perspect Undergrad Res Mentor. 2015; 4(1)
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Presentation Notes
Rapid growth of membership over the first 4 years, aligned with growth in city’s Science Olympiad teams.  This was not by chance. The current Baltimore MSO director began in March of 2013 and had a goal to grow the SO program in the City. CCSL had just finished its pilot year at Barclay (the school placed 2nd of the 5 teams that first year). The next year CCSL only worked with Barclay and the City added a couple more schools. The following year, CCSL was able to expand its mentoring due to a large recruitment of new mentors in the fall of 2014. The Baltimore MSO director believes the growth over the last 5 years has been possible because of the support that CCSL is able to give the schools, leading to higher retention of coaches/teams. 



Expansion

Presenter
Presentation Notes
There was almost exponential growth over the first 5 year. Strong PR and recruitment from leadership that helped make this happen. The leveling off was related to the group’s capacity for members, as well as the departure of the leader who spearheaded the early recruiting. 



Member motivations

Yes No
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In first big jump of membership, 65% of the new members came in with Science Olympiad experience. In a recent survey of current members, it is closer to 75% that have previous experience with Science Olympiad. This quote from a current mentor illustrates how this previous experience motivates them to be a part of CCSL. “When I committed to be a Head Mentor for the organization, I wanted to share my experiences with the students and spark an interest in all things science, just as Science Olympiad had done for me.” – current mentor

The knowledge of what it takes to be on a successful team is a crucial piece of what makes this organization successful in supporting all the new teams and the mentors’ positive experiences from their past help them overcome the challenges of being part of this complex and dynamic system. 

Another interesting thing to note is the large percent of students who take their mentoring schedule into account when they are choosing classes for the Spring semester! Recent survey show it to be just over 75%.




Member motivations

Presenter
Presentation Notes
Current leadership will talk here about their experience(s) and their own motivation for being part of Charm City Science League. 



Financial Support

$5,000 from initial grant
2012-2016

$15,000 from NSF grant
2015-2017 $13,000 from JHU

2017-2018

$23,000 from JHU
2018-2019

$10,000 for VISTA
2015-2017

Sept 2012 Sept 2013 Sept 2014 Sept 2015 Sept 2016 Sept 2017 Sept 2018 Sept 2019
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The initial $5000 from the class lasted from 2012-2016. The NSF grant money wasn’t spent equally over the time it was allocated due to unforeseen circumstances (PI died). Sept 2017 increase in funding was due to request by advisor to campus organization that funds student organizations. Sept 2018 increase was from another request, this time with an ask for the part-time graduate assistant on top of the expanded operational budget. 





Organization structure

Executive Board (EB)
2012-present

Head Mentors
2015-present

EB Committees
2016-present

VISTA
2016-2017

PT worker
2017-2018

Graduate assistant
2018-present

Sept 2012 Sept 2013 Sept 2014 Sept 2015 Sept 2016 Sept 2017 Sept 2018 Sept 2019
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EB from beginning
Added head mentors in Sept 2015 to help with logistics of going to more schools (9)
Added committees to EB in Sept 2016 to help manage growing workload (previous leaders did A LOT)
VISTA added in Sept 2016 – Will talk more about this when I we talk about growing pains, but the VISTA position helped catch all the work Executive Board let slide with new committee structure not fully engaged. STEM Outreach Advisor stepped in to assist with a lot more of the logistics than previously. 
Sept 2017 – very PT job added 5.5 hrs week, plus more time from advisor for oversight
Sept 2018 – 16+ hours/week graduate assistant added, still advisor oversight 



Group leadership

Founders as 
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3rd gen leadership 
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5th gen leadership 
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2016-2020

Sept 2012 Sept 2013 Sept 2014 Sept 2015 Sept 2016 Sept 2017 Sept 2018 Sept 2019

Presenter
Presentation Notes
Founder created org and lead for 1 full school year. 2 mentors from that first year stepped into leadership for next 1.5 years, a 3rd mentor from that first year became a leader for the next 1.5 years allowing for 4 FULL years of leadership by those who were around from the beginning of the organization. All future leaders start in org as freshman and as of now, have all joined the executive board as sophomores, giving them time to learn the ropes.

The overlapping leadership allows for “transactional memory”. Group members have time and are able to learn how the organization is run and what it takes to make it work. The organizational structure of having different roles allows for growth from member to leader.  
The successful transitions were also aided by the creation of the first mentor handbook/manual and other documentation about process and procedures. The group quickly switched from Dropbox to Google Drive to allow for easier collaboration and creation of group artifacts. 





Group leadership
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Compare that leadership overlap with the other group I mentioned at the beginning, which started at exactly the same time, with a VERY similar vision, mission, and strategy. This group uses robotics competitions, rather than Science Olympiad as the vehicle for engaging students in STEM.  Unlike Charm City Science League, the founder of this group graduated before group started working in community. There were no artifacts created by the group founder or subsequent leaders, no leadership structure set, and no role modeling of what was needed to make the group successful. Current leadership are seniors and have no plans for transitions. Group membership has fallen as well.

There are also no stepping stones to leadership in this group, as we will see are available to mentors in the other group.  This leads to a lot of leaders who don’t know what it takes to be successful. The STEM Outreach Advisor has been a very big part of making sure the leaders do the bare minimum to keep the club alive. This is not ideal, but has been done because of the Outreach Center’s commitment to support the local school district’s robotics program. 



Growing Pains

2nd gen 
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Transition of Leadership:
Leadership transition between 2nd generation and 3rd generation was rocky – the group had grown in size but the leadership had not grown along with it. There also had not been new documentation created to reflect the changes in how to handle the larger organization and logistics.  The addition of the 1-year VISTA position was well-timed as it provided a full-time support position during the rockiest transition and allowed for the creation of updated documentation to reflect the new size and scope of the organization.  The person who filled the VISTA position was a JHU graduate and a former CCSL member.  She had been with CCSL since the very first year and was instrumental in helping the larger group figure out how to manage at its new size. New documentation was created, at the urging of the STEM Outreach Advisor.  

Transparency within the Organization:
Feedback to the EB this year has been to have more transparency about what it takes to run the group. There are members who step from committee member roles into committee leader roles and don’t realize how much work needs to be done. The hope is that with more transparency, there will be a bigger percentage of mentors completing the tasks that are requested, because they will understand the need for the tasks. The transparency will also help mentors understand why sometimes things feel disorganized or chaotic and not blame the leadership for things that are outside the control of the group. 






Lessons learned
Community partnerships are 
complex and ever-changing 
and need oversight

College students may not realize 
their limits until it’s too late

Strong student leadership and role modeling

Presenter
Presentation Notes
Once the group was organizing more than 10 school sites each week, it became clear that permanent additional help was needed to support the group’s efforts. 
College students weren’t able to consistently manage the complex relationships that were needed to be maintained in order for the group to be successful. Example: A coach was not communicating well about schedule changes and mentors were showing up over and over when there was no session happening. They didn’t know what to do and waited too long before letting their advisor know about the issue. 

College students can take on more than they can handle and everything will be going fine, until it’s not and they drop everything. Usually this doesn’t cause a lot of trouble, but since these students are working in the community with youth, the impact can be damaging.  

Artifacts, role modeling, clear expectations and passionate committed members are keys to success. Seeing the two organizations take very different paths over the last 6 years has been quite enlightening! 
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