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BIORETS: BioInteractions is a NSF funded project at the 
University of Puerto Rico that aims to provide research 
experiences for secondary school biology teachers on the 
overarching theme of biological and biomolecular interactions. 

Each year 8 teachers participate in the program
◦ Develop standards-centered curricular materials 

◦ Action research



Program Activities

Biological and Biomolecular Interactions

4-week research experience

Lab safety

Responsible Conduct of Research

Instructional Design

Workshops

Movie nights

Weekly lunches

Cohort Building Activities

Workshops

Peer mentoring

Action research



Research 
Projects

Research Topic

Macro and Microscopic Changes During Regeneration and Aestivation 
in Echinoderms

Study of Ethanol and Nicotine Tolerance in the Drosophila melanogaster 

Fly.

Morphological and Molecular Identification of Mosquitoes.

Study of Changes in the pH of the Intestinal Tract of a Fly Model with 

Autism Upon Probiotic Supplementation.

Macroalgae-based Nanostructured Biocarbon Membrane used for Soil 
Remediation

Hydrophilic - Photoresponsive Polymeric Membranes

Microplastic Ingestion by Macroinvertebrates in Rio Piedras Urban 
Watershed

Role of Septin9 in the Cell Cycle of Breast Cancer Cells



Curricular materials
Based on summer research experience

Aligned to standards

Develop biological conceptual understanding
◦ Different courses

Pertinent to students' context
◦ Inclusion

Evidence-based practices

Seek to promote students’ scientific literacy and positive 
attitudes towards STEM



Action research
Action research

◦ Teachers do research on their 
practice

◦ Tool to empower them

https://www.thecreativeeducator.com/v07/articles/Embracing_Action_Resear
ch



BIORETS: BioInteractions’ participant 
schools

Cohort I
Cohort II



Questions to be 
discussed

◦ Which scientific practices are challenging for  stud
ents?

◦ Which scientific practices are challenging for you 
to teach?

◦ Do you think a RET can help you? How?

◦ What support would you need to transfer a RET to 
the classroom?



Studying the sea 
cucumber to learn 
to use scientific 
instrumentation
CRUZ MARIE  VÁZQUEZ -ENCHAUTEGUI

This Photo by Unknown author is licensed under CC BY-SA.



Cruz Marie Vázquez Enchantegui
Specialized School Genaro Cautiño Vázquez

Guayama, Puerto Rico

.

BIORETS 

Summer research experience



What I Learned

▪ Microscopy
▪ use of the microscope
▪ slide preparation
▪ staining cells for better visualization

▪ In addition, I worked with:
▪ Cellular measurements
▪ Cell counting and differentiation in 

holothurians and sea urchins.
.

❖Different holothurians cells are 
analyzed to determine if the 
organism is regenerating. 

❖We can identify them by their form 
and can quantify them.



W h a t i s green  

c h e m i s t r y ?

How I transferred this research experience to 
my classroom:

1 My school does not have a science laboratory classroom

2 Students are not familiar with the use of the microscope

VIRTUAL 
LABORATORY

PRACTICAL 
DEMONSTRATION

SAMPLE 
PREPARATION



VIRTUAL LABORATORY

http://virtuallabs.nmsu.edu/m
icro.php

https://www.bionetworkapps.
com/iet/microscope

PRACTICAL DEMONSTRATION

Students draw what they saw 
using the different 
magnitudes of the microscope

SAMPLE
PREPARATION

Observation guide

Observation record

Analysis and discussion



1
Integrating the use of the microscope in scientific practices in the 

classroom, will help students develop important practical skills while also 

improving their understanding of scientific concepts and their ability to 

make detailed and systematic observations. 

This is also a way to encourage their scientific curiosity.

As a teacher this experience empowered me to 

expand my love for research and to translate it to 

my students.

I will like to continue to provide this experiences to 

my students to foster problem solving and research 

skills.

Importance of the scientific practices 
in the classroom
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Using Drosophila 
melanogaster to 
increase 
scientific literacy
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Sandra Beltrán Morales

• Biology High School Teacher

• BIORETS Project

• Department of Education of Puerto Rico

• Francisco Gaztambide Vega High School



DAY 1 DAY 2

SUMMER SCIENTIFIC RESEARCH EXPERIENCE

Study of Ethanol and Nicotine Tolerance in the Fruit Fly Drosophila melanogaster

Sedation 
time for 
50%

Ethanol
First 

exposure 

Ethanol
Second

 exposure 

Female
(minutes)

56 46

Male
(minutes)

22 34

Sedation 
time for 
50%

Nicotine
First 

exposure 

Nicotine
Second

 exposure 

Female
(minutes)

38 16

Male
(minutes)

12 34



ACTION RESEARCH

TEACHER’S 
OBSERVATION

Low level of scientific literacy 
skills in tenth grade students 

of the biology course. 

MAIN OBJECTIVE
To determine whether the 
implementation of various 

teaching strategies promotes 
an increase in scientific 

literacy skills among tenth-
grade students.

Working on a real-life problem through the scientific 
research process.

Creation of a community where the exchange of 
ideas and teamwork is promoted.

Promote constant reflection on acquired 
knowledge.

Transfer acquired knowledge in written form using the 
scientific concepts discussed in the research process.
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CLASSROOM ENVIRONMENT
PRESENTATION OF THE REAL-LIFE 

PROBLEM

TRANSFER OF ACQUIRED KNOWLEDGE
CONSTANT REFLECTION



UNDERSTANDING THE PROBLEM
STUDY OF THE Drosophila 
melanogaster FRUITFLIES

IMPLEMENTATION OF THE 
EXPERIMENT PROTOCOL



KNOWLEDGE, BENEFITS, AND FUTURE PROJECTIONS

K
• Increase in scientific research skill

• Carrying out action research in the classroom

B

• Partnerships with scientists from the University of Puerto Rico

• Being part of a learning community

• New teaching strategies to enhance my students' learning

FP

• Incorporate the strategies into my course planning.

• Preparation of a module with activities to share with other 
teachers.
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Questions to be 
discussed

◦ Which scientific practices are challenging for  stud
ents?

◦ Which scientific practices are challenging for you 
to teach?

◦ Do you think a RET can help you? How?

◦ What support would you need to transfer a RET to 
the classroom?



Researching Mosquitoes 
to develop students' 

scientific practices

MABEL RODRÍGUEZ















Development of 
critical thinking 
skills using 
Drosophila 
melanogaster
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Questions to be 
discussed

◦ Which scientific practices are challenging for  stud
ents?

◦ Which scientific practices are challenging for you 
to teach?

◦ Do you think a RET can help you? How?

◦ What support would you need to transfer a RET to 
the classroom?
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THANK YOU

This material is based upon work 
supported by the National Science 
Foundation under Grant No. 
2147012. Any opinions, findings, 
and conclusions or recommendations 
expressed in this material are those of 
the author(s) and do not necessarily 
reflect the views of the National Science 
Foundation.

Email: csmer.rp@upr.edu
https://www.facebook.com/biorets

mailto:csmer.rp@upr.edu
https://www.facebook.com/biorets


INVITATION
WORKSHOP :

Using the Genome-to Phenome 
Construct to Change Students' 
Acceptance of the Theory of 
Evolution

BLUEBIRD BALLROOM 2G

o1:00- 2:00 PM

Presentation title 43
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