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ENTOM 6520 
Seminar in Malaria Biology and Control 

Spring 2019, 2 credits 

 

Instructors: 

Dr. Garrett League (gpl47@cornell.edu) 

Dr. Sarah Michaels (srm336@cornell.edu)  

Dr. Laura Harrington (lch27@cornell.edu)  

Location:  

TBD 

Course description:  

Malaria represents one of the most daunting global health challenges of the 21st century. 
Understanding this disease and the biological, sociological, and epidemiological dimensions of its 
persistence can aid future global health practitioners in their efforts to eradicate malaria and the 
many health and economic burdens it creates. This course will delve into the biology of malaria 
parasites and their interactions with vertebrate and invertebrate hosts during the different phases 
of their complex life cycles.  Global disease trends, prospects for reducing disease burdens, and 
the most promising and innovative approaches currently in use or under development to control 
insect vectors and prevent transmission will be explored.   

Learning objectives and outcomes:  

Students will demonstrate understanding of the complex lifecycle of the malaria parasite in its 
human and mosquito hosts and identify the potential points of treatment and intervention to 
interrupt transmission. Students will discuss the current state of malaria transmission worldwide 
and how progress has been made in recent years using such tools as insecticide-treated bed 
nets. Novel vector and disease control strategies that are currently under development and could 
eventually contribute to further declines in global disease burdens will be examined. Through this 
seminar course, students will apply this knowledge of the history, current status, and future 
prospects of malaria control worldwide to formulate informed decisions and contributions to the 
eradication of this disease in their future careers in global health, medicine, and vector biology 
and as scientifically literate citizens. 

Prerequisites:  

Previous coursework in biology, global health or entomology, or permission of instructor. 
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Specific learning outcomes: 

Goals Learning Outcomes Assessment 

 Students will be able to... Direct Indirect 

1. Students will 
demonstrate an 
understanding of 
the fundamental 
concepts of 
malaria biology, 
history, treatment/ 
intervention, 
surveillance, and 
vector control. 

1.1 Explain mosquito biology 

1.2 Demonstrate knowledge of 
the malaria parasite biology 
and vector infection 
dynamics 

1.3 Describe the history of and 
emerging strategies for 
malaria control 

1.4 Apply class examples to 
understand new malaria 
outbreaks and future 
challenges 

1.5 Analyze the most up-to-date 
challenges for controlling 
malaria globally 

• Student 
presentations 

• In-class 
discussions 

• Pre-class and 
mid-class 
reflection 
exercises 

• Peer 
assessments 

• Final paper 

 

• Surveys 

• Course 
evaluations 

2. Students will 
apply knowledge 
gained from the 
class in their 
present or future 
roles as animal 
and human health 
professionals and 
policy makers as 
well as informed 
citizens  

2.1 Examine how they may 
encounter the topics 
covered in their own future 
careers and personal lives 

2.2 Interpret important issues 
related to vector control and 
demonstrate effective 
scientific communication to 
a variety of audiences  

• Student 
presentations  

• In-class 
discussions 

• Pre-class and 
mid-class 
reflection 
exercises 

• Peer 
assessments 

• Final paper 

• Surveys 

• Course 
evaluations 

Textbook:  

Wirth DF, Alonso PL, editors. Malaria: Biology in the Era of Eradication. Cold Spring Harbor, New 
York: Cold Spring Harbor Laboratory Press; 2017. 

Reading assignments: 

Students will be expected to have read each week’s assigned readings prior to class to facilitate 
lively in-class discussions. Most readings will be drawn from Malaria: Biology in the Era of 
Eradication (or MBEE for short) textbook. This textbook is available for free online at the Cold 

https://www.cshlpress.org/default.tpl?cart=148736557184514394&fromlink=T&linkaction=full&linksortby=oop_title&--eqSKUdatarq=1097
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Spring Harbor Laboratory Press website. Other readings will be drawn from various other sources, 
primarily from the scientific literature. See “Class schedule” section for dates of assigned 
readings. 

Class format: 

Classes will consist of either instructor or student-led presentations (45 min during the first hour 
of class) and in-class discussions (45 min during the second hour of class) on the material from 
the assigned reading(s) for that week. In between the first and second hours of class and at the 
end of class, students will have time to complete reflection exercises and peer assessment forms, 
which will be turned in to the instructor at the end of each class period (see “Student presentations 
and in-class discussions” and “Peer assessments” sections for details). 

Grading: 

Graded activity % of Final Grade Description 

Class participation 20 

I will keep track of peer evaluation forms as 
well as comments and contributions to in-class 
discussions and assess the quality of these 
contributions. For more details, see “Class 
attendance and participation” section. 

Student presentations 
and in-class 
discussions 

35 

Students will present a 45 min presentation on 
an assigned reading (see “Class schedule”). 
For more details, see “Student presentations 
and in-class discussions” section. 

Peer assessment 
forms 10 

Written evaluations of student presenters. 
These will be turned in to the instructor at the 
end of each class period. For more details, see 
“Peer assessments” section and “Peer 
assessment form”.  

Final paper 35 

The final paper will detail a novel method of 
disease and/or pest control devised by the 
student that is inspired by (but not identical to) 
topics discussed in this course. A draft of this 
paper will be due by midterm (March 28). This 
draft will not be graded, but will serve as an 
opportunity for students to receive feedback on 
their idea as well as the effectiveness of their 
writing. For more details, see “Final paper” 
section. 

 

Class attendance and participation: 

Students are expected to attend scheduled class meetings as well as to present a lecture based 
on an assigned reading (first hour of class) and lead an in-class discussion (second hour of same 
class) once during the semester. Students are also expected to actively participate in discussions 
and provide feedback to presenters/discussion leaders via peer assessment forms.  

 

 

https://www.cshlpress.org/default.tpl?cart=148736557184514394&fromlink=T&linkaction=full&linksortby=oop_title&--eqSKUdatarq=1097
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Student presentations and in-class discussions: 

Presenting students: For one class period out of the semester, each student will present a 45 min 
PowerPoint presentation covering the material provided by that week’s assigned reading. 
Presentations should be structured to include the following sections:  

1) Background and Introduction, where the necessary background information for understating 
the article’s major terms and concepts are introduced and is explained. 

2) Major Concepts, where the main organizing concepts and areas of knowledge representing 
the current state of each topic are explained. 

3) Conclusions and Future Perspectives, where the main take-home messages from the reading 
are summarized and implications for future work in this area are discussed.  

The presentation should incorporate all figures and tables (if any) presented in the reading and 
can also incorporate relevant information from materials other than that week’s assigned reading 
if necessary (for example, materials that the student encounters when researching and putting 
together the presentation), but this is not required. Students who need suggestions on 
supplemental materials when putting together their presentations can contact the instructors prior 
to class. Students are also invited to meet with an instructor prior to class to discuss their 
presentations and ideas for facilitating discussions, though this is also not required. The 
presentation will be evaluated based on the “Peer assessment form” rubric provided below. The 
instructor will use this rubric when determining the student’s grade on the presentation, taking into 
account student feedback (these will be kept anonymous with respect to the presenter). 
PowerPoint presentations must be electronically shared with the instructor after the presentation 
for use in grading as well. Students should take care to cite all sources mentioned on each slide 
at the corner of each slide that the cited material appears on (this includes figures and diagrams). 
Sources should be come mainly from the primary literature (peer-reviewed scientific articles or 
published books found on PubMed, Google Scholar, or via Cornell Libraries) or established 
organizations (CDC, WHO, etc.) and not from private companies or non-peer reviewed popular 
science sources (personal websites, blogs, etc.).  

During the second hour of the same class period, the presenting student will also facilitate a 45 
min long discussion based on the same reading topic. Students are encouraged to incorporate 
creative techniques for facilitating discussions. To discuss potential ideas, students may consult 
with the instructor prior to class. 

Non-presenting students: Come prepared to class having read all assigned materials and filled 
out the pre-class reflection on the Peer assessment form (I will check to see that this is completed 
at the start of class). The pre-class reflection should take no more than 1-2 min and consists of a 
one to two sentence summary of one key point, question, or idea that sticks out to you after 
completing the reading. After the presentation, non-presenting students will have time to fill out 
the “I. Presentation” section of the peer assessment form rubric and also write an updated mid-
class reflection summarizing a new point, question, or idea that arose during the student 
presentation. After participating in the discussion period, student will fill out the “II. Discussion” 
section of the peer assessment form, add written comments, and turn the completed form in to 
the instructor by the end of the class period. For criteria used to evaluate student presentations 
and discussion leading, see “Peer assessment form” rubric provided below.  
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Peer assessments: 

Peer and instructor critiques constructed using the “Peer assessment form” rubric below will be 
compiled and sent to the student within a week of their presentation with the goal of helping 
students to improve their presentation and discussion-leading skills. Presenting students are 
encouraged, though not required, to schedule a time to meet with the instructor to discuss this 
feedback.  

Final paper:  

The final paper (5-6 pages, double spaced, excluding references) will detail a novel method of 
reducing malaria burdens devised by the student that is inspired by (but not identical to) topics 
discussed in this course. A draft of this paper will be due by midterm (March 28). This draft will 
not be graded, but will serve as an opportunity for students to receive feedback on their idea as 
well as the effectiveness of their writing. The paper will be graded based on how well it does the 
following:  

1) Outlines the basic concept of the proposed control method.  

2) Provides relevant precedent from past methods.  

3) Discusses the novelty of the advance and how it addresses weakness of past control methods. 

4) Addresses potential downsides of the method and reasonable solutions to overcome them.  

Papers should also adequately and accurately cite all appropriate literature referenced in the 
paper with in-text citations and a “References” section at the end of the paper (specific formatting 
style is up to the student). 

Academic integrity:  

Students are expected to abide by the Cornell University Code of Academic Integrity. 

Class schedule: 

Class Date Topic Presenter(s) Reading assignment 

Jan. 24 Introduction to course Course 
instructor(s) - 

Jan. 31 Introduction to malaria: 
historical overview 

Course 
instructor(s) 

“A Brief History of Malaria” 
chapter in Saving Lives, Buying 

Time: Economics of Malaria 
Drugs in an Age of Resistance 

Feb. 7 Introduction to malaria: 
disease overview 

Course 
instructor(s) 

“Malaria” journal article in 
Nature Reviews Disease 

Primers 

Feb. 14 Plasmodium biology Student 
Presentation 

“Plasmodium Sporozoite 
Biology” chapter in MBEE 

Feb. 21 Malaria transmission I: 
transmission biology  

Student 
Presentation 

“Biology of Malaria 
Transmission” chapter in MBEE  

Feb. 28 Malaria transmission II: 
environmental factors 

Student 
presentation 

“Malaria Transmission and 
Prospects for Malaria 

Eradication: The Role of the 
Environment” chapter in MBEE 

https://cuinfo.cornell.edu/aic.cfm
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Mar. 7 Malaria vector control I: 
historical overview 

Course 
instructor(s) 

“Looking Backward, Looking 
Forward: The Long, Torturous 

Struggle with Mosquitoes” 
journal article in Insects 

Mar. 14 
Malaria vector control 
II: current and future 

prospects 

Student 
presentation 

“Modern Vector Control” 
chapter in MBEE 

Mar. 21 Human host-pathogen 
interactions 

Student 
presentation 

“Malaria Pathogenesis” chapter 
in MBEE 

Mar. 28 Malaria modeling Student 
presentation 

“Malaria Modeling in the Era of 
Eradication” chapter in MBEE 

Draft of final papers due 
Apr. 4 No class: Spring Break   

Apr. 11 
Drug and insecticide 
resistance I: malaria 

drug resistance 

Student 
presentation 

“Antimalarial Drug Resistance: 
A Threat to Malaria Elimination” 

chapter in MBEE 

Apr. 18 
Drug and insecticide 

resistance II: mosquito 
insecticide resistance 

Student 
presentation 

“Current and Future Prospects 
for Preventing Malaria 

Transmission via the Use of 
Insecticides” chapter in MBEE 

Apr. 25 Malaria vaccine 
development 

Student 
presentation 

“Vaccines to Accelerate Malaria 
Elimination and Eventual 

Eradication” chapter in MBEE 

May 2 

Non-human malaria: 
mammals, birds and 

reptiles; course 
overview and 
perspective 

Course 
instructor(s) Final papers due 
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Peer assessment form 

Your name:                                              ____________________________ 
Date:                                                         ____________________________    
Presenter/discussion leader’s name    ____________________________ 
Pre-class reflection:___________________________________________________________ 
____________________________________________________________________________
____________________________________________________________________________ 

Please evaluate the quality of the presentation and discussion from 1 (poor) to 5 (excellent) based 
on the following criteria: 

I. Presentation: 

Grasp of material: Did the presenter demonstrate mastery of the covered 
materials? 1 2 3 4 5 

Clarity: Did the presenter communicate in a clear, easy to follow manner? 1 2 3 4 5 

Comprehensiveness: Did the presenter adequately cover the material in the 
reading? 1 2 3 4 5 

Delivery: Did the presenter convey the material convincingly and with 
enthusiasm? 1 2 3 4 5 

Slide quality: Were the slides aesthetically pleasing and understandable? 1 2 3 4 5 

Overall: What was the overall quality of the presentation? 1 2 3 4 5 

 
Mid-class reflection:___________________________________________________________ 
____________________________________________________________________________
____________________________________________________________________________ 

 
II. Discussion: 

Please note that completed student evaluation forms must include a response to each of the above 
reflections and criteria to receive full credit. 

Comments:__________________________________________________________________ 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
Please note that comments are mandatory to receive full credit on student evaluation forms. If you need 
extra space for comments, please use the back of the form. Forms must be turned in at the end of class to 
receive credit. 

Stimulate discussion: Was the discussion leader successful in generating a 
lively discussion? 1 2 3 4 5 

Techniques: Did the discussion leader incorporate effective techniques for 
generating discussion? 1 2 3 4 5 

Managing the discussion: Did the discussion leader keep the discussion on 
track? 1 2 3 4 5 

Overall: What was the overall quality of the discussion? 1 2 3 4 5 
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