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GORONGOSA: MAKING OBSERVATIONS 
 
OVERVIEW 
This activity complements WildCam Gorongosa (http://www.wildcamgorongosa.org), an online 
citizen-science platform for identifying animals captured by motion-detecting trail cameras 
located throughout Gorongosa National Park. In this activity, students will use the trail camera 
photos to make observations and ask scientific questions. Students experience the scientific 
process of making detailed observations and using these observations to pose questions that 
can be answered by further observations and/or experiments to gain insights into important 
ecological processes.  
Students are first introduced to the practice of making observations and posing questions using 
a single trail camera photo taken at a unique place and time. Students then make observations 
based on groups of photos taken at various locations or during different time periods to identify 
trends across space and time.  
Educators can choose from two versions of this activity based on class time and resources. 
The “classroom map” version involves group work among students in which they analyze sets 
of printed photos to make observations and pose questions as a group. The “digital images” 
version involves showing the class sets of digital photos and engaging the entire class in a 
discussion.  
 
KEY CONCEPTS   

• The process of scientific inquiry begins by making detailed observations of the natural 
world and posing questions. 

• Questions lead to hypotheses that can be tested with further observations or carefully 
designed experiments.  

• Interactions among living and nonliving factors in an ecosystem can influence the 
distribution and behavior of organisms across space and time. 
 

LEARNING OBJECTIVES 
Students will learn to: 

• Make detailed observations and pose scientific questions that can be answered with 
further research. 

• Analyze data and describe observational trends related to the animals, their behaviors, 
and the environments in which they live. 

• Describe how to test scientific questions by collecting field data 
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CURRICULUM CONNECTIONS 

Curriculum Standards 
NGSS (April 2013) HS-LS2-1, HS-LS2-2, HS-LS2-8 

Practice 1 
Common Core (2010) RST.9-12.7, WHST.9-12.7, HSS.IC.B.5, HSS.ID.B.5 
AP Biology (2012–13) 2.C.2, 2.D.1, 2.E.3 
IB Biology (2016) 4.1, 5.3, C1, C2, C4, C5 
AP Environmental Science (April 
2013) 

II.A, II.D 

IB Environmental Systems & 
Societies (2010) 

2.2, 2.3, 3.1, 4.1-4.3 

 
KEY TERMS 
Observation, scientific inquiry, Gorongosa, vegetation, ecosystem, floodplain, limestone gorge, 
adaptation, behavior, biodiversity, Great Rift Valley, savanna, tropical rainforest, woodland, 
grassland  

TIME REQUIREMENTS 
Both versions of this activity can be completed in approximately two 50-minute class periods. 
The first period can be used to do the “single photo” observation activity and observations 
across space (parts 1 and 2). The second class period can be used to do the observations 
across time section and discuss the importance of making observations in science (parts 3 and 
4). Part 4 may also be assigned as homework. 
 
SUGGESTED AUDIENCE 
This activity is appropriate for middle school life science, high school biology (all levels 
including AP and IB), high school environmental science (all levels including AP and IB), and 
introductory college biology or ecology. 
 
PRIOR KNOWLEDGE 
Students will benefit from learning about the Gorongosa ecosystem and species interactions by 
completing the Creating Chains and Webs to Model Ecological Relationships activity, exploring 
the WildCam Gorongosa website, and exploring the Gorongosa Interactive Map. It may also be 
beneficial for students to have some familiarity with the concepts of ecosystems and community 
interactions. The formulation of scientific questions will also be more meaningful if students 
understand the difference between scientific and nonscientific questions.     
 
MATERIALS 
Option 1: Classroom Map 

• Student worksheet 
• Printouts of 240 photos for the class (40 per group x 6 groups) 
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• Projector to display digital photos and PDF map 
• Computer software or other method to write notes on the PDF classroom map 

 
Option 2: Digital Images 

• Student worksheet 
• Projector to display digital photos and PDF map 

 
PROCEDURES 
Educators have two options for conducting this activity with their class, depending on time and 
resources. Option 1 (classroom map) involves students working in small groups and a greater 
variety of trail camera sites than Option 2 (digital images), allowing for a richer discussion and 
generation of scientific questions, but it also requires more class time and involves printing 
many photographs. Option 2 does not involve any printing other than the student worksheet, but 
all of the work is either done individually or as a class discussion. Both versions of the activity 
address the scientific process of asking questions and making observations. The procedures for 
the two options are as follows: 
 
OPTION 1: CLASSROOM MAP 
 
Prior to Class 

• Download the “Map-Version-Materials.zip” file and unzip the folder. 
• Choose one photo from the “Single Photo” folder and be prepared to display it on an 

overhead projector or print one copy for each student. 
• Open the “Space and Time” folder. Print the “Images to Print” pdf, which contains sets of 

40 photos for each of the six trail cameras (total of 240 photos).  
• Download the “Camera Map” pdf and be prepared to display it on an overhead projector.  

 
Part 1: Making Observations 

1. Distribute the “Gorongosa: Making Observations” student worksheet (Map version). Ask 
your students to read the introduction and Part 1 of the worksheet. 

2. Display a single trail camera photo on the overhead projector. 
3. Give your students 3 to 5 minutes to look at the photo and write down as many 

observations as they can. 
4. Lead a class discussion of the observations they made.  
5. Give your students a few minutes to write down some questions that were inspired by 

their observations. 
6. Lead a discussion with your class about the questions they came up with and what 

makes a good scientific question. 
 
Part 2: Observations Across Time 

1. Divide your students into six groups as shown in the classroom map on page 2 of the 
“Camera Map” pdf. 

2. Display page 1 of the “Camera Map” pdf on an overhead projector and show each group 
where their camera is located in Gorongosa and the main vegetation type there. 
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3. Ask your students to read part 2 and the description of their camera site in Appendix 1 of 
their worksheet. 

4. Hand out a set of 40 photos to each group; the photo set should correspond to the trail 
camera location assigned to that group.  

5. In their groups, the students will separate their photos into four piles by looking at the 
time/date stamps on the photos: 1) August day; 2) August night; 3) October day; and 4) 
October night. 

6. In each pile, your students will tally the number of animals corresponding to each 
species they find and record the numbers in the table in step 3 of their worksheet. (The 
species names are written on the photos.) 

7. In steps 4-5 of their worksheet, your students will write down their observations for each 
season and then compare the two noting similarities and differences. Lead a class 
discussion about the observations and questions that the groups generated for the 
seasons. Discuss any similarities among the six sites. 

8. In steps 6-7 of their worksheet, your students will write down their observations 
comparing day and night and questions that their observations inspire. Lead a class 
discussion about the observations and questions that the groups generated across the 
two time periods. Discuss any similarities among the six sites. 

 
Part 3: Observations Across Space 

1. Your students will add up their species counts from the table in part 2, question 2 to get 
total animal counts for their camera location.  

2. Display the classroom map (page 2) from the “Camera Map” pdf on an overhead 
projector. 

3. Record the numbers of each species observed at each location on the classroom map.  
4. When data from all six cameras are recorded, ask each group to read aloud their site 

descriptions from Appendix 1 and prompt your students to look at trends across space 
as they hear the site descriptions and record their observations in step 3 of their 
worksheet. 

5. In step 4, groups will brainstorm and record questions about spatial trends that they 
observe. Ask your students what could account for these trends. How would they test 
their ideas? 

 
Part 4: Making Observations in Science 

1. Prompt your students to answer the questions in part 4 of their worksheet. You may 
choose to have them answer the questions individually and then share with the class, or 
just work in their groups. If class time is limited, you may assign this section as 
homework. 

 
OPTION 2: DIGITAL IMAGES 
 
Prior to Class 

• Download the “Digital-Version-Materials.zip” file and unzip the folder. 
• Choose one photo from the “Single Photo” folder and be prepared to display it on an 

overhead projector. 
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• Download the sets of photos within the “Locations”, “Seasons”, and “Time” folders and 
be prepared to display them on an overhead projector. These folders each contain two 
sets of 10 photos each for comparison. 

• Download the “Camera Map” pdf within the “Locations” folder and be prepared to display 
it on an overhead projector.  

Part 1: Making Observations 
1. Distribute the “Gorongosa: Making Observations” worksheet (Digital version). Ask your 

students to read the introduction and Part 1 of the worksheet. 
2. Display the photo you selected from the “Single Photo” folder on the overhead projector. 
3. Give your students 3 to 5 minutes to look at the photo and write down as many 

observations as they can. 
4. Lead a class discussion about their observations.  
5. Give your students a few minutes to write down some questions that were inspired by 

their observations 
6. Lead a discussion with your class about the questions they came up with and what 

makes a good scientific question.  
 
Part 2: Observations Across Space 

1. Ask your students to read part 2 of their worksheet and the two site descriptions in 
Appendix 1. 

2. Prompt your students to observe the two sets of photos you are about to show them: 10 
photos from the limestone gorge and 10 photos from the floodplain. Instruct your 
students to write down observations about each photo and identify trends for each site 
and across the two sites.  

3. Display the set of 10 “floodplain” photos, pausing for about 10 seconds on each photo. 
When you are finished with this set, give your students several minutes to write their 
observations in the “floodplain” box of step 1. 

4. Display the set of 10 “limestone gorge” photos, pausing for about 10 seconds on each 
photo. When you are finished with the set, give your students several minutes to write 
their observations in the “limestone gorge” box of step 1. 

5. Give your students several minutes to think about similarities and differences between 
the two sites and write their notes in the comparison box of step 1. 

6. In step 2, instruct your students to write down several questions that were inspired by 
their observations across space. 

7. Lead a class discussion about the observations and questions that your students came 
up with. 

 
Part 3: Observations Across Time 

1. Ask your students to read part 3 of their worksheet. 
2. Ask your students to observe the two sets of photos you are about to show them: 10 

photos taken during the day and 10 photos taken during the night from the same 
camera. Instruct your students to write down observations about trends that they notice 
in the two time periods as you display the sets of photos in sequence. 

3. Display the set of 10 “day” photos, pausing for about 10 seconds on each photo. When 
you are finished with the set, give your students several minutes to write their 
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observations in the “day” box of step 1. 
4. Display the set of 10 “night” photos, pausing for about 10 seconds on each photo. When 

you are finished with the set, give your students several minutes to write their 
observations in the “night” box of step 1. 

5. Give your students several minutes to think about similarities and differences between 
the time periods and write their notes in the comparison box of step 1. 

6. In step 2, instruct your students to write down several questions that were inspired by 
their observations across time. 

7. Repeat the process for the August (dry season) and January (wet season) photos. 
8. Lead a class discussion about the observations and questions that your students came 

up with. 
 
Part 4: Making Observations in Science 

1. Prompt your students to answer the questions in part 4 of their worksheet. You may 
choose to have them answer the questions on paper and then share with the class, or 
lead a class discussion about using these questions. If class time is limited, you may 
assign this section as homework. 

 
TEACHING TIPS 

• We provided two different methods for implementing this observation activity. Part 1 of 
both versions requires the students to complete the same task: making observations 
and asking questions for a single photo. Consider using a timer when the students 
make their observations and then ask their questions.  

• Prior to implementing the observation activity, it would be helpful for you to view the 
photo sets and develop exemplar observations, trends, and questions in order to probe 
students during the lesson. 

• Making observations and developing questions is a subjective and open-ended task. 
Students may feel unsure or uncomfortable about the observations they are making 
and/or the questions to ask. Before students share their initial observations, it may be 
beneficial to share an example observation to familiarize them with the idea. Similarly, 
you may model how to ask a scientific question based on an observation.  

• Encourage students to make connections between the observations from the photo sets 
and the information about the vegetation and location of the camera to develop trends 
in the data.  

• Consider probing students for brief explanations of how they could answer the 
questions they generated. This could help the students distinguish between scientific 
and nonscientific questions. 

• When transitioning to Parts 2 and 3 of the observation activity, be sure to explicitly 
inform students that rather than making detailed observations about each photo, they 
will be looking for trends across the photo sets and similarities and differences between 
the sets. Provide an example if this is unclear. 
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RELATED RESOURCES 
WildCam Gorongosa 
(http://www.hhmi.org/biointeractive/wildcam-gorongosa) 
Researchers in Gorongosa National Park use remote trail cameras to study the park’s wildlife. 
This online citizen-science platform allows participants to help scientists identify animals in 
these photos. 
 
Creating Chains and Webs to Model Ecological Relationships 
(http://www.hhmi.org/biointeractive/creating-chains-and-webs-model-ecological-relationships) 
In this activity, students use cards to build model food webs and evaluate how ecological 
disturbances affect each trophic level. 

Tracking Lion Recovery in Gorongosa National Park 
(http://www.hhmi.org/biointeractive/tracking-lion-recovery-gorongosa-national-park)  
This Scientist at Work film explores how scientists in Gorongosa National Park are using GPS 
satellite collars and motion-sensitive cameras to gather information about the park’s lion 
population. 
 
Gorongosa National Park Interactive Map  
(http://www.hhmi.org/biointeractive/gorongosa-national-park-interactive-map)  
This interactive map of Gorongosa National Park allows users to explore different features of the 
park, including key components of the conservation strategy. 

The Guide: A Biologist in Gorongosa  
(http://www.hhmi.org/biointeractive/the-guide-a-biologist-in-gorongosa) 
This short film is about a young man from Gorongosa who discovers a passion for science after 
meeting world-renowned biologist E.O. Wilson. 
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