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Research





This unit explores the scientific and ethical issues involved in 
clinical HIV vaccine trials using human research participants. The 
unit begins by examining students’ current knowledge of HIV, and 
by reviewing HIV structure and transmission. Next, it familiarizes 
students with types of vaccines and with challenges related to 
creating an HIV vaccine. Students are encouraged to explore 
issues related to human research participants using basic ethical 
principles and historical case studies. Lastly, global issues regarding 
the pandemic are explored to give the students an understanding of 
cultural issues involved in the spread of HIV. This cultural context 
introduces students to ethical dilemmas inherent in the selection of 
human participants in global vaccine trials. The lessons culminate 
in having students design their own hypothetical HIV vaccine 
clinical trial, based upon knowledge of HIV structure, vaccine 
characteristics, human research participants considerations, and 
global contexts.
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Overview

Instructional 
Components

Length:
5 Lessons and a culminating assessment, spanning 
approximately 2 weeks, depending on the number of 
activities and depth of review

Target Audience: Grades 7-12
Washington State Standards Targeted

Systems 	 1.1.6 Characteristics of Living Things 
1.2.6 Structure and Organization of Living System 
1.2.7 Molecular Basis of Heredity 
1.2.8 Human Biology

Inquiry 	 2.1.1 Questioning 
2.1.2 Planning and Conducting Investigations 
2.1.5 Communicating 
2.2.2 Limitations of Science and Technology 
2.2.4 Evaluating Methods of Investigation

Design 	 3.1.1 Identifying Problems 
3.1.2 Designing and Testing Solutions 
3.1.3 Evaluating Potential Solutions 
3.2.2. Relationship of Science and Technology
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National Science Standards

Correlation to National Science Standards: Grades 5-12
Unifying Concepts  

and Processes
Lesson 

1
Lesson 

2
Lesson 

3
Lesson 

4
Lesson 

5 Assessment

Systems, order, and organization • • • •
Evidence, models, and explanation • • • • • •
Constancy, change, and measurement • • • • •
Evolution and equilibrium • • • •
Form and Function • • •

Correlation to the National Science Standards: Grades 9-12
Lesson 

1
Lesson 

2
Lesson 

3
Lesson 

4
Lesson 

5 Assessment

Science as Inquiry

Abilities necessary  
to do scientific inquiry • • •
Understandings about scientific inquiry • • • •
Physical Science

Structure and properties of matter • •
Chemical Reactions •
Life Science

The cell • • • •
Molecular basis of heredity • • • •
Biological Evolution • • • •
Interdependence of organisms • • • • •
Matter, energy, and organizations 
in living systems • • •
Behavior of organisms • • • • • •
Science and Technology

Abilities of technological design • • •
Understandings about science  
and technology • • • • • •
Science in Personal and Social 
Perspectives

Personal health and community health • • • • • •
Science and technology in local, national, 
and global challenges • • • • • •
History and Nature of Science

Science as human endeavor • • • • • •
Nature of scientific knowledge • • • • • •
Historical Perspectives • • • • •
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1.	 Why is there an HIV Pandemic?

2.	 Why is a vaccine needed to control the HIV pandemic?

3.	 How do vaccines usually work and why hasn’t an HIV vaccine 
been developed?

4.	 How has history influenced research with human participants, 
and how are ethics applied in current research?

5.	 Which factors should be considered when developing and 
conducting trials?

The student will be able to:
1.	 Relate the structure, and lifecycle of HIV to challenges in 

vaccine development.

2.	 Identify ethical issues in historic and current research 
trials using human research participants, and apply an 
understanding of those issues to the development of a student-
designed research proposal.

3.	 Evaluate the factors influencing the spread of HIV, both 
between individuals and on a global scale.

4.	 Design elements of a research protocol for an HIV vaccine trial 
and evaluate that protocol using considerations of scientific 
accuracy, knowledge of human research participants testing, 
and ethical principles (autonomy, beneficence, and justice).

1.	 Basic facts about HIV structure, transmission, research, and 
treatments need to be understood as background to why an 
HIV vaccine is currently lacking.

2.	 Mutations in viruses force the immune system to adapt and 
respond; vaccines must also stimulate an immune response. 
Since there is no history of a human being naturally clearing 
an HIV infection, a vaccine must produce an immune response 
which is better than that currently produced by the body. 

3.	 Selection of human research participants for experimental 
research must be done carefully based upon the goals of the 
research and consideration of the risks and benefits to specific 
individuals and participant populations.

4.	 Pandemics are influenced by global health issues, cultural 
diversity, environmental context, education levels and socio-
economic conditions.

5.	 Scientists conducting inquiry and research using human 
research participants must consider ethical principles based 
upon both past historical practices and current guidelines  
and regulations.

6.	 Examining the ethics of human research participants research 
encourages the use of critical and logical thinking to form positions 
and viewpoints.

Essential 
Questions:

Unit Objectives:

Essential 
Understandings:
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Lesson One
Six introductory activities designed to review and assess student 
knowledge of HIV transmission, structure, research, and 
treatment are presented. The first activity (Survey — Global 
Awareness of HIV) can be used as a pre-unit assignment; it may 
also serve as a post-unit discussion. 

Lesson Two
This lesson focuses on the HIV life cycle using web-based 
animations. Students identify possible targets for vaccine action 
and justify their choices based on HIV science.

Lesson Three
This lesson introduces priorities and challenges in the 
development of HIV vaccines. Vaccine types are compared 
and contrasted, and students learn about the most appropriate 
approaches for an HIV trial. 

Lesson Four
The history of research with human participants is explored. 
Students hypothesize rules for such research, which may be 
modified after examining landmark case studies. The ethical 
principles and guidelines explained in the Belmont report 
and the UNAIDS Guidance Document are introduced. These 
principles form the basis upon which research is currently 
reviewed and approved.

Lesson Five
Students will participate in an activity to explore global cultural 
and socio-economic issues. They will identify issues effecting the 
health and welfare of different populations by continent, including 
HIV infection and death rates. This information will be applied 
when students choose a location for their vaccine trials. 

Lesson Six: Evaluation
The culminating project will allow groups of students to present 
vaccine trial proposals to the class. Students research additional 
information to prepare their presentations. Presentations are 
evaluated and one project is chosen to be funded. As an individual 
assessment, students will submit a paper based on their learning 
during the unit; HIV structure, vaccine types and challenges, 
human research participants considerations, and global issues.

The lessons 
support students 
in designing their 
own hypothetical 
HIV vaccine trial, 
based upon 
knowledge of HIV 
structure, vaccine 
characteristics, 
human research 
participants 
considerations, and 
global contexts. 

Lesson Overview 

Symbols

	N	 — video

	O	 — discussion

	-	 — hands-on

	8	 — on-line or web based 

	H	 — homework 
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