PLTW PRINCIPLES OF BIOMEDICAL SCIENCE Curriculum

Table of Contents

e Course Information
e Desired Results
o Course Enduring Understandings
o Course Essential Questions
o Science Standards Grade Level Band and by Unit

Unit 1: Medical Investigation
e Unit Desired Results
o Unit Assessment Evidence

Unit 2: Clinical Care
e Unit Desired Results

o Unit Assessment Evidence
Unit 3: Outbreaks & Emergencies

e Unit Desired Results

e Unit Assessment Evidence

Unit 4: Innovation, Inc.
e Unit Desired Results
e Unit Assessment Evidence



[PLTW - Principles of Biomedical Science] Course Information

CURRICULUM/CONTENT AREA COURSE LENGTH

Science 1 semester; 2 terms

GRADE LEVEL DATE LAST REVIEWED

9-12 2016 Approved Curricular Docs
2023 Evaluation of Program

PREREQUISITE(s) if applicable BOARD APPROVAL DATE

NA December 2024

PRIMARY RESOURCE if applicable

Project Lead the Way course materials

Desired Results

COURSE DESCRIPTION

This course serves to provide foundational knowledge and skills in fields such as biology, anatomy & physiology, genetics, microbiology, and
epidemiology as well as engage students in how this content can be applied to real world situations, cases, and problems. Students will analyze
the evidence found at a crime scene and help the medical examiner uncover clues left on a body to solve a mystery; question, diagnose, and
propose treatment and care for patients in a family medical practice; track down the source of a mysterious outbreak at a local hospital; and
access and stabilize a patient during an emergency and prepare for medical surge and mobile medical care. Additionally, this course provides an
opportunity to explore specific biomedical careers and laboratory/clinical skills. (PLTW)

Students may consider engaging in the following Industry Certifications:
e Biotechnician Assistant Credentialing Exam Certification (BACE)

e Natfional Health Science Certification (NCHSE)

e National Occupational Competency Testing Institute Certifications (NOCTI)
e First Aid, CPR, and AED Certifications

e Pharmacy Technician Certification

e STOP THE BLEED® Certification




e National Healthcareer Association

e Wilderness First Aid Training

ENDURING UNDERSTANDINGS

ESSENTIAL QUESTIONS

Patterns: Observed patternsin nature
guide organization and classification
and prompt questions about
relationships and causes underlying
them.

Cause and Effect: Events have causes,
sometimes simple, sometimes
multifaceted. Deciphering causal
relationships, and the mechanisms by
which they are mediated, is a major
activity of science and engineering.

Scale, Proportion, and Quantity: In
considering phenomenaq, it is critical fo
recognize what is relevant at different
size, time, and energy scales, and to
recognize proportional relationships
between different quantities as scales
change.

Systems and Models: A systemis an
organized group of related objects or
components; models can be used for
understanding and predicting the
behavior of systems.

Energy and Matter: Tracking energy
and matter flows, into, and out of, and
within systems helps one understand
their system’s behavior.

Structure and Function: The way an
object is shaped or structured
determines many of its properties and
functions.

Stability and Change: For both
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What are different forms of evidence, how infallible are they, and how are they useful in resolving
poftential criminal cases?

How can varying forms of evidence be evaluated for meaning?

How does technology help bring resolution fo forensic cases? Or how does technology advance
the understanding in forensic science?

How can the cause, mechanism, and manner of death be established?

What information can be collected from an autopsy?

How can information collected during an autopsy lead fo an understanding of disease and/or
cause of death?

In what ways are the careful evaluation of evidence and accurate recording of data critical fo
establishing legitimate testimony?

How can individual pieces of evidence, evaluated against the whole, be used fo resolve
questions?

In what ways can scientific writings and presentations be utilized to present evidence and justify
conclusions?

To what extent can current understandings be reinforced through practice?

How can an individual’s health status be assessed and evaluated?

What factors make an individual more susceptible fo disease?

What are strategies for maintaining health?

What are effective means of communicating with others in order fo reach common goals?
What qualities make for an effective medical professional?

In what ways, and for what purpose, can patient confidentiality be maintained?
How can changes in a genome lead fo disease?

Why is an understanding of heredity an important factor in human health?

In what ways are genetic changes acquired?

In what ways can altered biological processes lead fo disease?

How can the genetic health of an individual be evaluated?

In what ways, and for what purpose, can microorganisms be characterized?
What factors affect the growth and death of microorganisms?




designed and natural systems,
conditions that affect stability and
factors that control the rates of change
are critical elements to consider and
understand.
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What are effective strategies for preventing and freating disease?

How does an immune system identify and eradicate infection?

How can pieces of evidence be evaluated to form conclusions and inform decisions?

How can an individual’s health status be assessed and evaluated?

How is patient case information summarized and communicated efficiently?

What professions respond in emergency situations, what are their roles, and how do they work
together?

What are several career paths in the field of emergency medicine?

How do patient vitals and presumptive diagnoses inform the prioritization for treatment options
in emergency medical situations? 3

What make for effective emergency and disaster response profocols?

How do mediical professionals manage emergencies that involve multiple patients?

To respond fo emergency situations, what common medical resources and facilities need fo be
available?

What are features of a user-friendly app? In what ways can fechnology enable a faster
response and quicker resolution during medical emergencies?

How do the engineering and experimental design processes enable innovation?

Who innovates, and why? What is the process for innovation and what personal characteristics
are required for success?

How do innovations impact and advance human health?

How does technology function as a vehicle for innovation? In what ways do different types of
scientists and engineers collaborate in the biomedical sciences field?

What are potential untapped resources that could work fo advance the field of biomedical
sciences?

3 Dimensional Standards
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PATTERNS

Structures or events are often consistent
and repeated.

CAUSE & EFFECT

271

Events have causes, sometimes simple,
sometimes multifaceted,

MATTER & ENERGY

Tracking energy and matter flows, into,
out of, and within systems helps one;
understand their system’s behavior.

STABILITY & CHANGE
W
&y

Over time, a system might stay the same
or become different, depending on a
variety of factors.

SCALE, PROPORTION
& QUANTITY

(]

Different measures of size and time affect
a system's structure, performance, and our
ability to observe phenomena.

SYSTEMS

oQo-

A set of connected things or parts
forming a complex whole.

STRUCTURE & FUNCTION

The way an object is shaped or structured

determines many of its properties and
functions.

SCIENCE & ENGINEERING PRACTICES

# DEFINING PROBLEMS

DEVELOPING AND
USING MODELS

PLANNING AND
CARRYING OUT
INVESTIGATIONS

ASKING QUESTIONS AND #&

ANALYZING AND
INTERPRETING DATA

USING CONSTRUCTING
MATHEMATICS AND EXPLANATIONS
COMPUTATIONAL AND
THINKING i DESIGNING

SOLUTIONS

ENGAGING IN ARGUMENT
FROM EVIDENCE

OBTAINING, EVALUATING,
AND COMMUNICATING
INFORMATION

DISCIPLINARY CORE IDEAS

LIFE SCIENCE

Structures and Processes

Interactions, Energy,
and Dynamics within Ecosystems.

Heredity

Biological Evolution

EARTH AND SPACE
SCIENCE

(}

Earth's Place in the Universe
Eartis Systems

Earth and Human Activity

PHYSICAL SCIENCE

Matter and s Interactions

Forces, Interactions, Motion
and Stability

Energy

Waves and Their Applications in
Technologies for Infomation Transfer

ENGINEERING AND
TECHNICAL SCIENCE

'

Engineering, Technology
and the Application of Space

Links Among Engineering, Technology,
Science and Society

Nature of Science and Engineering




predictions have limited precision and reliability due to the assumptions and approximations inherent in the models. They also
design systems o do specific tasks.

Standard SCI.CC6 - Structure and Function

Students investigate systems by examining the properties of different materials, the structures of different components, and their
interconnections fo reveal the system’s function and solve a problem. They infer the functions and properties of natural and X X X X
designed objects and systems from their overall structure, the way their components are shaped and used, and the molecular
substructures of their various materials.

Standard SCI.CC7 - Stability and Change

Students understand much of science deals with constructing explanations of how things change and how they remain stable. They
quantify and model changes in systems over very short or very long periods of fime. They see some changes are irreversible, and X X X X
negative feedback can stabilize a system, while positive feedback can destabilize it. They recognize systems can be designed for
greater or lesser stability.

standard SCI.SEP1 -
A.Asking Questions
Students ask questions to formulate, refine, and evaluate empirically testable questions. This includes the following:
e Ask questions that arise from careful observation of phenomena, or unexpected results, to clarify and seek additional
information.
e Ask questions that arise from examining models or theories to clarify and seek additional information and relationships.
e Ask questions to determine relationships, including quantitative relationships, between independent and dependent
variables.
e Ask questions to clarify and refine a model or an explanation
Evaluate a question to determine if it is testable and relevant. X X X X
e Ask questions that can be investigated within the scope of the school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate, frame a hypothesis based on a model or theory.
e Ask and evaluate questions that challenge the premise(s) of an argument, the interpretation of a data set, or the suitability of
the design.
B.Defining Problems
Students formulate, refine, and evaluate design problems using models and simulations. This includes the following:
e Define a design problem that involves the development of a process or system with interacting components and criteria and
constraints that may include social, technical, and environmental considerations.
e Clarify and refine an engineering problem.

Standard SCI.SEP2 - Developing and Using Models
Students use, synthesize, and develop models to predict and show relationships among variables and between systems and their
components in the natural and designed world. This includes the following:
e Evaluate merits and limitations of two different models of the same proposed tool, process, mechanism, or system in order
o select or revise a model that best fits the evidence or design criteria.
e Design a test of a model to ascertain its reliability. X X X X
e Develop, revise, and use models based on evidence to illustrate and predict the relationships between systems or between
components of a system.
e Develop and use multiple types of models to provide mechanistic accounts and predict phenomena. Move flexibly between
these model types based on merits and limitations. Develop a complex model that allows for manipulation and testing of a
proposed process or system.










B. GROWTH AND DEVELOPMENT OF ORGANISMS: Growth and division of cells in organisms occurs by mitosis and differentiation
for specific cell types.

C. ORGANIZATION FOR MATTER AND ENERGY FLOW IN ORGANISMS: The molecules produced through photosynthesis are used
to make amino acids and other molecules that can be assembled into proteins or DNA. Through cellular respiration, matter and
energy flow through different organizational levels of an organism as elements are recombined to form different products and
fransfer energy.

D. INFORMATION PROCESSING: Organisms can process and store a variety of information through specific chemicals and
interconnected networks.

Standard SCI.LS2

A. ECOSYSTEMS DYNAMICS, FUNCTIONING, AND RESILIENCE: If a biological or physical disturbance to an ecosystem
occurs, including one induced by human activity, the ecosystem may return to its more or less original state or become a
very different ecosystem, depending on the complex set of inferactions within the ecosystem.

Standard SCI.LS3

A. INHERITANCE OF TRAITS: DNA carries instructions for forming species’ characteristics. Each cell in an organism has the
same genetic content, but genes expressed by cells can differ.

B. VARIATION OF TRAITS: The variation and distribution of fraits in a population depend on genetic and environmental factors.
Genetic variation can result from mutations caused by environmental factors or errors in DNA replication, or from
chromosomes swapping sections during meiosis.

Standard SCI.LS4

A. NATURAL SELECTION: Natural selection occurs only if there is variation in the genes and fraits between organisms in a
population. Traits that positively affect survival can become more common in a population.

B. BIODIVERSITY AND HUMANS: Biodiversity is increased by formation of new species and reduced by extinction. Humans
depend on biodiversity but also have adverse impacts on it. Sustaining biodiversity is essential to supporting life on Earth.




Medical Investigation

In Unit 1 students engage in forensic science and medical examination investigations in order fo: a.) explore biological and forensic
science careers; b.) gain experience in experimental design and datfa analysis; c.) learn about biomolecules and their role in
determining identity; d.) learn about human anatomy and physiology and causes of death;, e.) practice synthesizing multiple forms of
data fo draw conclusions; and f.) work fo develop professional communication skills.

ESSENTIAL QUESTION:

What are different forms of evidence, how infallible are they, and how are they useful in resolving potential criminal cases? (1.1)

How can varying forms of evidence be evaluated for meaning? (1.1)

How does technology help bring resolution to forensic cases? Or how does fechnology advance the understandings in forensic science?
(1.7)

How can the cause, mechanism, and manner of death be established? (1.2)

What information can be collected from an aufopsy?(1.2)

How can information collected during an aufopsy lead fo an understanding of disease and/or cause of death?(1.2)

In what ways are the careful evaluation of evidence and accurate recording of data critical fo establishing legitimate festimony? (1.2)
How can individual pieces of evidence, evaluated against the whole, be used fo resolve questions? (1.3)

In what ways can scientific writings and presentations be utilized fo present evidence and justify conclusions? (1.3)

To what extent can current understandings be reinforced through practice? (1.3)
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UNIT PRIORITY STANDARDS: Students will know and be able fo...

Disciplinary Core Idea (DCI) - NGSS

-> Systems of specialized cells within
organisms help them perform the essential
functions of life

= All cells contain genetic information in the
form of DNA molecules. Genes are regions
in the DNA that contain the instructions
that code for the formation of proteins,
which carry out most of the work of cells

= Multicellular organisms have a hierarchical
structural organization, in which any one
system is made up of numerous parts and
is itself a component of the next level.

=> The sugar molecules thus formed contain
carbon, hydrogen, and oxygen: their




LEARNING TARGETS

Career Readiness:

CAR-A Explain the education and skills required for biomedical science professionals.
CAR-B Describe the societal impact of biomedical science professionals.
Communication:

COM-A Communicate effectively with a specific audience.

Collaboration:

COL-A Create an effective team environment to promote successful goal attainment.
Ethical Reasoning and Mindset:

Critical and Creative Problem-Solving

CCP-A Devise and execute a plan to solve a problem

CCP-B Use data and evidence to evaluate and justify decisions.

CCP-C Apply an iterative design process to creatively address a need or solve a problem.
Experimental Design:

EXD-A Design and carry out an experiment that investigates a research question.

EXD-B Collect and analyze experimental data to draw conclusions.

General Laboratory Practices:

GLP-B Demonstrate mastery of general laboratory practice common to many biomedical science fields.
Anatomy and Physiology:

ANP-A Explain the connection between structure and function in biology.

ANP-B Describe how body systems collaboratively function to maintain homeostasis and health.
Clinical Medicine:

CME-A Document patient information

ERM-A Apply professional standards, as they relate to personal traits of a biomedical science professional.
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CME-B Synthesize complex medical information to diagnose a disease, disorder, or injury or to determine cause of death.

CME-C Respond to patient and/or community needs and propose treatment strategies for disease, disorder, injury, or the prevention thereof.
Molecular Biology and Genetics:

MBG-A Explain the role of DNA, RNA, and proteins in the inheritance of traits and the development of diseases or disorders.

MBG-D Select and use appropriate tools, techniques, and/or technologies to analyze genetic information and diagnose disease.
Microbiology:

MIB-A Explain how the composition, structure, and activities of cells build functional systems in the human body.

Performance Task Description(s)
=> Activities of 1.1: “Investigating the scene” - Students begin their training as medical investigators. Shadowing members of the forensic
investigation team, they will document and analyze the clues left at the scene of a woman'’s death.. Students will sketch the crime scene
and document evidence, analyze trace evidence in the lab, analyze biometric data of interviewed suspects, as well as record a video
check-in for the police commissioner — chronicling what they have learned about the case in this lesson. Students will also be infroduced to
experimental design as well as proper scientific documentation. (PLTW)
=> Activities of 1.2: “Master the Morgue” - Students shadow the medical examiner o investigate what clues the body provides about the
cause and manner of death. Students explore human body system structure and function as they investigate the composition of an
autopsy. They will explore the many pieces of evidence that go into determining time of death and complete toxicology testing fo
determine the presence of drugs or chemicals in the body of the decedent. Examining basic fissue types in the body, students will zoom in
to the microscopic level for clues that can’t be seen with the naked eye. Students will then explore gross anatomy as they complete an
“autopsy” dissection of a preserved heart. (PLTW)
=> Problemin 1.3: “Open Investigation” - Students will be tasked to solve a new case. They will explore a virtual crime scene, gather evidence
from the scene and persons of interest, complete laboratory testing, analyze evidence to deduce what happened, and complete an
autopsy report using test and examination results. In preparation for court testimony, they must create an evidence board that illustrates
the case to ajudge or jury. (PLTW)
Success Criteria Rubrics
=> Standards-aligned rubrics are used for communicating the success criteria, goal setting, reflecting during & after the unit learning, and
feedback. (Rubric links- TBD)
Key Feedback & Assessment Stratfegies (What are different ways students can demonstrate their learning?):
= Laboratory investigations, case studies, simulations, role playing, digital design: podcasts/videos/efc, thought experiments, design thinking
- Lab notebook/focused notes and career journal
= Assessment of Unit Knowledge and Skills- Examples for Targeted Data Collection
¢ Checks for understanding (exit slips, quickwrites, efc.) aligned fo unit guiding questions/activities objectives
¢ Lab investigation tasks and analysis questions
& Assess section and unit concepts including vocabulary ferms on summative assessment via test and project
= Extensions & College/Career Readiness may include:
& Career Journal
€ Guest speakers
The above is not an exhaustive list but shows the possible strategies & fasks that provide meaningful student evidence of learning.
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Clinical Care

Students assume the role of different medical professionals working through the schedule of patients in a family care clinic in order fo: a.) explore
medical careers; b.) practice professional communication; c.) gain experience collecting, recording, and interpreting physiological data, d.) learn
how fo perform routine medical tests and evaluate results; e.) learn about cutting edge technologies revolutionizing healthcare; f) understand the
inferconnectedness between body systems; and g.) explore the various causations and inheritance of disease.

ESSENTIAL QUESTION:

How can an individual’s health status be assessed and evaluated?

What factors make an individual more susceptible fo disease?

What are strategies for maintaining health?

What are effective means of communicating with others in order fo reach common goals?
What qualities make for an effective medical professional?

In what ways, and for what purpose, can patient confidentiality be maintained?
How can changes in a genome lead fo disease?

Why is an understanding of heredity an important factor in human health?

In what ways are genetic changes acquired?

In what ways can altered biological processes lead fo disease?

How can the genetfic health of an individual be evaluated?
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UNIT PRIORITY STANDARDS: Students will know and be able fo...

Disciplinary Core Idea (DCI)

=> Systems of specialized cells within
organisms help them perform the essential
functions of life.

= All cells contain genetic information in the
form of DNA molecules. Genes are regions
in the DNA that contain the instructions
that code for the formation of proteins,
which carry out most of the work of cells

= Multicellular organisms have a hierarchical
structural organization, in which any one
system is made up of numerous parts and
is itself a component of the next level.

=> Feedback mechanisms maintain a living
system’s internal conditions within certain
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LEARNING TARGETS

Career Readiness:

CAR-A Explain the education and skills required for biomedical science professionals.
CAR-B Describe the societal impact of biomedical science professionals.
Communication:

COM-A Communicate effectively with a specific audience.

Collaboration:

COL-A Create an effective team environment to promote successful goal attainment.
Ethical Reasoning and Mindset:

Critical and Creative Problem-Solving

CCP-A Devise and execute a plan to solve a problem

CCP-B Use data and evidence to evaluate and justify decisions.

CCP-C Apply an iterative design process to creatively address a need or solve a problem.
Experimental Design:

EXD-A Design and carry out an experiment that investigates a research question.

EXD-B Collect and analyze experimental data to draw conclusions.

General Laboratory Practices:

ERM-A Apply professional standards, as they relate to personal traits of a biomedical science professional.
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GLP-B Demonstrate mastery of general laboratory practice common to many biomedical science fields.

Anatomy and Physiology:

ANP-A Explain the connection between structure and function in biology.

ANP-B Describe how body systems collaboratively function to maintain homeostasis and health.

Clinical Medicine:

CME-A Document patient information

CME-B Synthesize complex medical information to diagnose a disease, disorder, or injury or to determine cause of death.
CME-C Respond to patient and/or community needs and propose treatment strategies for disease, disorder, injury, or the prevention thereof.
Molecular Biology and Genetics:

MBG-A Explain the role of DNA, RNA, and proteins in the inheritance of traits and the development of diseases or disorders.
MBG-B Describe cell division and the process by which chromosomes replicate leading to genetic diversity.

MBG-C Analyze genetic information to predict patterns of inheritance.

MBG-D Select and use appropriate tools, techniques, and/or technologies to analyze genetic information and diagnose disease.
Microbiology:

MIB-A Explain how the composition, structure, and activities of cells build functional systems in the human body.

Performance Task Description(s):

=> Activities of 2.1: “Talk to Your Doc” - Students take on a variety of health care roles involved at a medical care clinic. They will be infroduced
to different patients as lessons highlight key clinical skills in addition to the biological and psychological content. Students will practice
effective communication skills (including telehealth), document patient data and medical history in accordance with patient privacy
regulations. They will collect and analyze patient vital signs and investigate the connection those have to overall health and homeostasis
of the body. Students will then learn and model how primary care physicians use this information to provide care and diagnose disease.
Students will interpret results in patients' routine blood work. As a culminating task, students will apply what they have learned to design a
health plan for a specific patient with a chronic health condition. (PLTW)

=> Activities of 2.1: “Decoding a Diagnosis” - Students will explore the relationship between DNA, chromosomes, genes, and proteins as they
continue o model clinical care through the diagnosis of patients. Students will connect the science concepts of protein synthesis and
mutations as they relate to a variety of health conditions. At the end of these activities, students will apply their knowledge and skills to help
a family gain an understanding of genetics in relation to a specific disease. (PLTW)

=> Activities of 2.3: “ New to the Practice” - Students will be tasked with helping a new patient to the clinic. Medical evidence will be evaluated,
background medical history will be collected, vital signs will be recorded, blood work results will be interpreted to determine a medical
diagnosis for the patient. (PLTW)

Success Criteria Rubrics

=> Standards-aligned rubrics are used for communicating the success criteria, goal setting, reflecting during & after the unit learning, and
feedback. (Rubric links- TBD)

Key Feedback & Assessment Strafegies (What are different ways students can demonstrate their learning?):

= Laborafory investigations, case studies, simulations, role playing, digital design: podcasts/videos/efc, thought experiments, design thinking
= Lab notebook/focused notes and career journal

= Assessment of Unit Knowledge and Skills- Examples for Targeted Data Collection

15



® Checks for understanding (exit slips, quickwrites, efc.) aligned fo unit guiding questions/activities objectives
¢ Lab investigation tasks and analysis questions
& Assess section and unit concepts including vocabulary ferms on summative assessment via test and project

= Extensions & College/Career Readiness may include:
& Career Journal
¢ Guest speakers
The above is not an exhaustive list but shows the possible strategies & fasks that provide meaningful student evidence of learning.
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Outbreaks & Emergencies

Working as public health officials and then as emergency responders, students are presented with a series of events they must
address while exploring: a.) careers in public health, epidemiology, microbiology and emergency medicine; b.) professional
communication and presentation; c.) data analysis; d.) processes by which critical medical decisions are made and acted upon; e.)
processes by which patients are diagnosed with a confagious disease and by which a causative agent is identified.

ESSENTIAL QUESTION:

In what ways, and for what purpose, can microorganisms be characterized?

What factors affect the growth and death of microorganisms?

What are effective strategies for preventing and freating disease?

How does an immune system identify and eradicate infection?

How can pieces of evidence be evaluated fo form conclusions and inform decisions?

How can an individual’s health status be assessed and evaluated?

How is patient case information summarized and communicated efficiently?

What professions respond in emergency situations, what are their roles, and how do they work fogether?
What are several career paths in the field of emergency medicine?

How do patient vitals and presumptive diagnoses inform the prioritization for freatment options in emergency medical situations? 3
What makes for effective emergency and disaster response protocols?

How do medical professionals manage emergencies that involve multiple patients?

To respond fo emergency situations, what common medical resources and facilities need fo be available?
What are features of a user-friendly app?

In what ways can technology enable a faster response and quicker resolution during medical emergencies?
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UNIT PRIORITY STANDARDS: Stfudents will know and be able fo...

Cross Cuftting Concepfts Disciplinary Core Idea (DCI)

= Standard SCI.CC1 - Patterns - Systems of specialized cells within

= Standard SCI.CC2 - Cause and Effect organisms help them perform the essential

—> Standard SCI.CC3 - Scale, Proportion, and functions of life.
Quantity => All cells contain genetic information in the

-> Standard SCI.CC4 - Systems and System form of DNA molecules. Genes are regions
Models : in the DNA that contain the instructions

= Standard SCI.CC6 - Structure and Function that code for the formation of proteins,

-> Standard SCI.CC7 - Stability and Change which carry out most of the work of cells.

=> Multicellular organisms have a hierarchical
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LEARNING TARGETS

Career Readiness:

CAR-A Explain the education and skills required for biomedical science professionals.

CAR-B Describe the societal impact of biomedical science professionals.

Communication:

COM-A Communicate effectively with a specific audience.

Collaboration:

COL-A Create an effective team environment to promote successful goal attainment.

Ethical Reasoning and Mindset:

ERM-A Apply professional standards, as they relate to personal traits of a biomedical science professional.
Critical and Creative Problem-Solving

CCP-A Devise and execute a plan to solve a problem

CCP-B Use data and evidence to evaluate and justify decisions.

CCP-C Apply an iterative design process to creatively address a need or solve a problem.

Experimental Design:

EXD-A Design and carry out an experiment that investigates a research question.

EXD-B Collect and analyze experimental data to draw conclusions.

General Laboratory Practices:

GLP-B Demonstrate mastery of general laboratory practice common to many biomedical science fields.
Anatomy and Physiology:

ANP-A Explain the connection between structure and function in biology.

ANP-B Describe how body systems collaboratively function to maintain homeostasis and health.

Clinical Medicine:

CME-A Document patient information

CME-B Synthesize complex medical information to diagnose a disease, disorder, or injury or to determine cause of death.
CME-C Respond to patient and/or community needs and propose treatment strategies for disease, disorder, injury, or the prevention thereof.
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Microbiology:
MIB-A Explain how the composition, structure, and activities of cells build functional systems in the human body.

Performance Task Description(s):

=> Activities of 3.1: “ Nosocomial Nightmare” - Students play a role in a disease defense team that has been called to a local hospital
experiencing an unknown disease outbreak. Students are challenged to investigate the case of non-related patients showing symptoms of
a hospital acquired infection to determine the “why and how” patients are getting sick to prevent a continuation or future outbreak.
Throughout the investigation students will evaluate the chain of infection, characteristics of disease causing agents, as well as the
structure and function of the human immune system. (PLTW)

=> Activities of 3.2: “Emergency Response” - Students will serve as part of an emergency medical response feam, trained to respond when
access to care is limited during accidents, natural disasters, and other mass casualty events. As they respond to an emergency in the field,
students will investigate assessment and stabilization of a patient, drug delivery and metabolism,techniques to stop bleeding, and
communication between medical care providers. (PLTW)

=> Activities of 3.3: “Information Sharing” - Students will apply what they have learned in the unit as they plan to trace outbreaks, respond to
emergencies (local or global), increase response efficiency in emergencies, or provide another public health function. (PLTW)

Success Criteria Rubrics

=> Standards-aligned rubrics are used for communicating the success criteria, goal setting, reflecting during & after the unit learning, and
feedback. (Rubric links- TBD)

Key Feedback & Assessment Strafegies (What are different ways students can demonstrate their learning?):
- Laborafory investigations, case studies, simulations, role playing, digital design: podcasts/videos/efc, thought experiments, design thinking
= Lab notebook/focused notes and career journal
= Assessment of Unit Knowledge and Skills- Examples for Targeted Data Collection
® Checks for understanding (exit slips, quickwrites, efc.) aligned fo unit guiding questions/activities objectives
¢ Labinvestigation fasks and analysis questions
¢ Assess section and unit concepts including vocabulary terms on summative assessment via test and project

= Extensions & College/Career Readiness may include:
& Career Journal
& Guest speakers

The above is not an exhaustive list but shows the possible strategies & tasks that provide meaningful student evidence of learning.
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Innovation, Inc.

career fields on the forefront of medicine.

Welcome to PLTW Innovation, Inc. — an incubator for innovation where some of the best minds in science and engineering endeavor fo solve some
of the world’s most pressing biomedical challenges. Students four Innovation, Inc. labs and engage in experiences designed fo: a.) build their
engineering and experimental design process skills, b.) challenge them fo design solutions fo current and emerging issues both on and off this
world, c.) fangibly highlight that solutions fo biomedical science problems rely on collaboration between professions, d.) build their computer
science skills by using computer aided design (CAD) and geographic information system (GIS) fo innovate the future of medicine, and e.) explore

ESSENTIAL QUESTION:

How do the engineering and experimental design processes enable innovation?

Who innovates, and why?

What is the process for innovation and what personal characteristics are required for success?
How do innovations impact and advance human health?

How does technology function as a vehicle for innovation?

Yidvd vl

In what ways do different types of scientists and engineers collaborate in the biomedical sciences field?
What are potential untapped resources that could work fo advance the field of biomedical sciences?

UNIT PRIORITY STANDARDS: Students will know and be able fo...

Disciplinary Core Idea (DCI)

-

Systems of specialized cells within
organisms help them perform the essential
functions of life.

All cells contain genetic information in the
form of DNA molecules. Genes are regions
in the DNA that contain the instructions
that code for the formation of proteins,
which carry out most of the work of cells.
Multicellular organisms have a hierarchical
structural organization, in which any one
system is made up of numerous parts and
is itself a component of the next level.
Moreover, anthropogenic changes (induced
by human activity) in the
environment—including habitat
destruction, pollution, infroduction of
invasive species, overexploitation, and
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LEARNING TARGETS

Career Readiness:

CAR-A Explain the education and skills required for biomedical science professionals.

CAR-B Describe the societal impact of biomedical science professionals.

Communication:

COM-A Communicate effectively with a specific audience.

Collaboration:

COL-A Create an effective team environment to promote successful goal attainment.

Ethical Reasoning and Mindset:

ERM-A Apply professional standards, as they relate to personal traits of a biomedical science professional.
Critical and Creative Problem-Solving

CCP-A Devise and execute a plan to solve a problem

CCP-B Use data and evidence to evaluate and justify decisions.

CCP-C Apply an iterative design process to creatively address a need or solve a problem.

Experimental Design:

EXD-A Design and carry out an experiment that investigates a research question.

EXD-B Collect and analyze experimental data to draw conclusions.

General Laboratory Practices:

GLP-B Demonstrate mastery of general laboratory practice common to many biomedical science fields.
Anatomy and Physiology:

ANP-A Explain the connection between structure and function in biology.

ANP-B Describe how body systems collaboratively function to maintain homeostasis and health.
Clinical Medicine:

CME-A Document patient information

CME-B Synthesize complex medical information to diagnose a disease, disorder, or injury or to determine cause of death.
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CME-C Respond to patient and/or community needs and propose treatment strategies for disease, disorder, injury, or the prevention thereof.

Performance Task Description(s):
=> Activities of 4.1: “Designing the Future” - Students will four labs in the company, each dedicated to a different area of research, innovation,
and design. They will investigate innovation in medical device development for testing of cardiac stents. They will explore how
computer-aided design (CAD) can be used for modeling and prototyping in innovation. Students will explore innovation in drug delivery as
they design and test the formulation for a new drug.
=> Activities of 4.2: “New Frontier” - Students will explore how the body reacts to travel to and life in space.
=> Activities of 4.3: “Invitation to Innovation” - Students are tasked to compete for a new lab space at the company.

Success Criteria Rubrics
=> Standards-aligned rubrics are used for communicating the success criteria, goal setting, reflecting during & after the unit learning, and
feedback. (Rubric links- TBD)
Key Feedback & Assessment Strafegies (What are different ways students can demonstrate their learning?):
= Laborafory investigations, case studies, simulations, role playing, digital design: podcasts/videos/efc, thought experiments, design thinking
= Lab notebook/focused notes and career journal
= Assessment of Unit Knowledge and Skills- Examples for Targeted Data Collection
® Checks for understanding (exit slips, quickwrites, efc.) aligned fo unit guiding questions/activities objectives
¢ Lab investigation tasks and analysis questions
® Assess section and unit concepts including vocabulary ferms on summative assessment via test and project
= Extfensions & College/Career Readiness may include:
& Career Journal
& Guest speakers
The above is not an exhaustive list but shows the possible strategies & tasks that provide meaningful student evidence of learning.

SR PANE] SRR B B B SV S (e R S WA T T TR G B T[G (] mIinote: this section does not require board approval

Planned learning experiences and instfruction: Learner Readiness, Key vocab, materials & resources unique fo the unit

Plan & Prep for the Unit Stage:

Review Learners’ Attributes and needs: Send Family Unit Communication | Review any previous student
e Review 504s & IEP at a Glance [J ADD example link exemplars
e Review current classroom data (by standard) Proficient
e Review any ACT, screening, or diagnostic data [ ADD LINK
e Other? Advanced/Excellent
J ADD LINK
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Implementation Stage:

Key Unit Vocabulary/ Root
words:

Recommended Pacing for
Lesson/ Week

Learning Target (s)

Differentiation

Teacher Resources:

LESSON 1, WEEK 1
Add more rows as needed

Multiple Means for Students to Access
Content:

[ ]

o .
Multiple Modes for Students to
Express Understanding

[

o Example- Africa Storyline
Calendar w/key videos, data
sets & activities

LESSON 2, WEEK 2
Add more rows as needed

Multiple Means for Students to Access
Content:

[ ]

o .
Multiple Modes for Students to
Express Understanding

End of Unit Reflection:

e  What successes did we have with students learning our desired results (Enduring Understandings, Essential Questions, Priority Standards)? How do we know?

(summative results? Progress monitoring data?)

e  What opportunities do we have fo leverage desired results (Enduring Understandings, Essentfial Questions, Priority Standards, Anchor Phenomenon) in the

future?

e How are we celebrating with students and as a team?

24/25 °

25/26 °

26/27 °

27/28 °
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https://docs.google.com/document/d/1JVu27QBnpN9I0x9XRlSVZ8k6jMJJLbFVa32gJ7h0X9o/edit
https://docs.google.com/document/d/1JVu27QBnpN9I0x9XRlSVZ8k6jMJJLbFVa32gJ7h0X9o/edit
https://docs.google.com/document/d/1JVu27QBnpN9I0x9XRlSVZ8k6jMJJLbFVa32gJ7h0X9o/edit
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