
Description

Subject: Biotech

In this project, our research group traveled to various locations in Arizona 
that have experienced a wildland fire. Soil samples of various radial 
distances from the core of the fire and at various depths were collected. 
These samples were analyzed for mineral content and made into 
winogradsky columns to culture the microbes in the samples for 
visualization and identification. 

The team also learned about native and invasive species to gather a better 
understanding of the cycling of resources in the area. The group hopes to 
see a pattern of present and absent bacteria or in the concentration of 
minerals, based on the location of the soil collection, in order to determine 
the best microbiome or mineral distribution for revegetation of areas left 
desolate from wildland fires. 
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Purpose

This project aimed to encourage students to become involved in local 
community issues and apply science in helping to solve such issues. Thus, 
success is measured in student participation and initiative in community 
issues over the course of the project.
The hope is that students will recognize that the concepts they study at 
school can be applied to solve problems and help others; making them 
life longer learners who are focused on their part of a sustainable future.
With the increase of wildland fires in Arizona due to human impact this 
project aims to help with the regrowth of areas desolated by fires. 
Through the support of regrowth, the ecological health of these areas are 
better sustained. 
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Process of Development

In the summer of 2021, the research team leaders investigated and discuss 
various issues ranging from global warming, coral decay, wild fires, and more. 
Being that wild fires were the most impactful issue for our community, the 
team choose it as the topic for the their research project. 
Meetings were then set with the AZ Department of Forestry and AZ Game & 
Fish to gain knowledge on the topic and determine how we could help. We 
applied for and were awarded the Az Game & Fish Heritage K-12 Small Grant 
and Mesa Foundation Innovation Grant to purchase the needed supplies for 
the project. 

Student Involvement

The students were the driving force on this project from topic selection, to 
methodology, to execution. As the teacher, I offered suggestions and guidance but 
the students made the decisions. Sometimes the decisions resulted in failure or 
frustration but through discussion and reflection, a lesson was always gained and 
progress made. When applicable, I would direct them to resources such as subject 
experts and scientific articles that would help get them to their next step in the 
process.

The project began in the summer of 2021 with research meetings of just the team 
leaders in attendance. At the meetings, we selected the topic and did our first 
sample collection and processing. When school started, I offered the opportunity 
to join the research team to the biotechnology students and a handful of 
dedicated students joined the team. Once a week the research team meets after 
school to work on the project. I would have pre-meetings with the 2 lead research 
students and support them in leading the team at the weekly meetings. I also 
brought in stakeholders and funding for the project. We received 2 grants and 
found great subject experts in the AZ Department of Forestry and AZ Game & 
Fish.

Biotechnology program and research team
Biotechnology students, science teachers, or subject experts
Small grants from the local Game & Fish Department and other 
foundations
Outdoor environment (Arizona desert)
Biotechnology lab (provided by school)

Materials/Resources



Learning Objectives

Reflections from Author

 Helping my students grow in their critical thinking and professional skills is 
always a delight. Personally, I grew in my mentoring and project management 
skills. If you are looking to implement a project similar to this, find something 
you are passionate about and share it with your students. Your excitement 
will get them excited and you will be shocked at how quickly it takes off from 
there.

The biggest barrier was getting students to join the research team as it meant 
a commitment outside of class time. By being flexible on time availability and 
continually sharing the great things that the research team was doing, we 
were able to get a small group of committed students and we hope to 
continue the growth in the upcoming school year.  

The project is projected to continue 2 more years as the samples take about 1 
year to produce results. We will continue to recruit more students to the 
research team and apply for more funding via grants and awards.

Identify a community issue and use science to offer a potential solution
Design a sound scientific method to research the potential solution
Gather and analyze data
Present findings
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A lead research student presented the project at the school and state 
science fair. Being that we are only in year 1 of 3, we just have initial data. 
We will continue to measure the number of students on the research team, 
the number of stakeholders and the number of events that students 
present the project at.

I also had the lead research students join the stakeholder meetings and 
involved the students in the grant writing process.


