DoS Activity Planning Map from the State Hygienic Laboratory for the Color Chromatography Lesson
Complete this planning map before carrying out any single-day STEM afterschool activity.  
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	Dimension(s) addressed in the Revision

	Name of Activity: Color Chromatography

STEM Learning Goals:
· Develop an awareness of the roles and responsibility of laboratory scientists at the State Hygienic Laboratory.
· Use standard operating procedures of chromatography to separate a mixture into its components.
· Gather evidence to support the concept that matter is conserved during the process of chromatography

Description of the Activity: Youth will be introduced to the roles and responsibilities of a laboratory scientist at SHL by being given description of each of the jobs in their working group (which will be groups of 3-4 youth collaborating together to analyze the mixture they are given). Each youth will assume a role and be provided with a training session by one of the SHL laboratory managers to deepen their understanding and develop their skills. For example, the supervisors will determine how to interpret the instructions for setting up the test while the analysts will be in charge of measurements and observations during the test. Then the laboratory manager (Erica, Rick, Rebekah, or Beth) will set the expectations for the test; which are to design a way to separate the ink mixture in the water color markers into the separate dyes that were mixed together to make the color. The youth will be expected to collaborate to follow the standardized procedure, record observations, take measurements, and construct a report of their results to share with their manager.

	PURPOSEFUL ACTIVITIES:  The activity is designed to move students toward the STEM learning goals listed.

	Preparation
Materials: The materials are placed at stations in the training laboratory to replicate a ‘lab bench’ set up. The supplies and equipment will be labeled and available for the youth to access as they set up the test. The materials we will use are safe models of an actual chromatography test (e.g. the color mixture in water based markers, water, plastic beakers, metric measuring tools, an analytical balance, a plastic graduated cylinder). In addition clinical laboratorian role cards will be laminated and distributed to youth when in their working group in order to both define their unique roles and responsibilities and define their specific tasks.

Room: This activity is designed to be conducted in the SHL training laboratory so the youth will be at laboratory benches, have access to the equipment and materials stored in the lab, be wearing proper PPE for personal safety (e.g. safety glasses, lab coats, etc…).

Content: Each facilitator will be provided with a script to review that describes the STEM concepts involved in using the process of chromatograph to separate a mixture into its component parts for analysis. They will also become knowledgeable of how chromatography is used throughout the various sections at SHL (e.g. gas chromatography, liquid chromatography) and examples of chromatographs will be made available to the youth for reference), we will become aware of the U of I Job Classifications and APHL Competencies for SHL laboratorians.

Inquiry: Review the NGSS guide to scientific and engineering practices about what the youth need to do to make observations, record measurements, and support their claims with evidence in an age-appropriate way.
	MATERIALS: Materials will selected to be appropriate to allow us to teach toward the STEM learning goals, are safe , appealing, and age-appropriate





SPACE UTILIZATION:  The space will be set up appropriately for the activity, there will be no safety issues or distractions.

STEM CONTENT LEARNING: Facilitators are familiar with the STEM content embedded within the STEM Learning Goals.
RELEVANCE: Facilitators will research why the STEM content behind chromatography is important in tests run at SHL and thus in their own public health.

INQUIRY: Facilitators will become familiar with how authentic, age-appropriate STEM practices look in this activity.

	Opening
Provide youth with nametags as they sign in to the facility

Introduction to the Whole Group (Time 5 min)
1. Provide information on their Roles and Responsibilities and the APHL Competencies. 
2. Set the stage for the activity with a scenario of an event that requires a test to be done on a mystery mixture. 
3. Organize the youth into groups of 3 or 4 and have them introduce themselves and then review the Job Descriptions and Tasks to decide which job they would each like to assume. 
	RELATIONSHIPS: We will make each youth feel welcome.

PURPOSEFUL ACTIVITIES:  This introduction will frame the activity and address the 3rd STEM Learning Goal stated above.
RELATIONSHIPS: We will make each youth feel welcome
YOUTH VOICE:  Youth will take ownership of one of the roles.
PARTICIPATION: Facilitators will circulate to address questions and ensure all assume a job in the working group.

	Core – Part 1 (Time 15 min)
1. Gather each job into a like group (e.g. all specialists meet together) and provide a brief training session of their assigned tasks.
2. Have them regroup into their working groups and complete the task of using the process of chromatography to separate the mixture, recording the observations and measurements, and analyzing the results.
3. Prepare a report of their findings for the manager.
4. Deliver the report and respond to questions.
	STEM Content Learning: Youth will be taught the specific STEM knowledge and skills they will need to conduct their portion of the test.
ENGAGEMENT WITH STEM: The youth will be engaged in both the hands-on test of using the process of chromatography to separate the mystery mixture and the minds on task of figuring out the results and what and how to report their findings to the manager.
INQUIRY: The youth assigned to the task of documenting the observations and measurements will make careful notes while the others in the group will generate questions, ensure the quality controls, and keep everyone engaged and focused. The supervisor will prepare a report of their finds for the manager.
PARTICIPATION: Facilitators will circulate to ensure are on task and engaged in their specific task.
REFLECTION: Facilitators will circulate to ask questions to help the youth make sense of what they are learning.

	Closing – (Time 10 min)
1. The Lab Manager will ask probing questions to validate their findings.
2. An external agent (e.g. DNR or EPA or USDA) official will listen to the managers’ report and ask clarifying questions.
3. Have them regroup into their working groups and make any necessary corrections based on the feedback.
4. Finally bring the whole group together and ask them to discuss what they have learned about the roles and responsibilities of laboratory scientists, the process of chromatography and why this test matters to them, personally.

Thank them for their hard work and reward them with a certificate.

	RELEVANCE: Facilitators will guide the youth in a discussion of both the quality of their work and how this activity pertains to their everyday lives as they describe how laboratorians use chromatography to investigate substances in the environment that may impact their health and well-being.
REFLECTION: Facilitators will ask questions to assess whether or not the youth have made sense of what they learned.
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