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ÅBringing research data to large ecology classrooms

(limited interaction, support, and student preparation and interest)

Å case studies

Å web-based authentic scientific inquiry projects 

ÅHigh-impact learning experiences

Å promote engagement

Å develop essential competencies (critical thinking, etc.) 

Å develop science literacy (NASEM 2016)

Å understanding of scientific practices

Å content knowledge 

Å understanding of science as a social process

ÅTypes of research data

Å structured data (research or monitoring datasets)

Å unstructured data/information (images, video, texts, etc.)



RENR 205 Fundamentals of Ecology
Students 

Å 450-500 students in 2 sections

Å 60% U1/U2 and 40% U3/U4; 30-59 majors

Outside class (online) 

Å SimUText Ecology and additional online modules

Å Authentic ecological inquiry projects 

In-class 

Å Peer instruction/think-pair-share

ÅCase studies

Å Mini-lectures

Assessment for and of learning

Å Frequent formative and summative assessments, with both 

self-reflections and direct assessments



Authentic Ecological Inquiry Projects 

Å3 alternative inquiry projects

ſBearCam (grizzly bear behavior), F06-F16

ſVEI (virtual inquiry; vegetation ecology), F11-F16 

ſCBC (bird abundance and land cover change), F16

ÅDevelop understanding of the nature and process of 

science (scientific practices and science as a social 

process)

ÅEnhance skills of critical thinking and communication 



INQUIRY PROJECT - Bear Cam



Web-based Authentic Ecological 

Inquiry using BearCam

Individual Inquiry Process Collaboration

1. Background exploration and share

Online group 

discussion and 

feedback 

throughout the 

process 

2. Observing bear distribution and 

interactions using still pictures

3. Developing and refining hypothesis

4. Collecting and analyzing data and 

interpreting results  

5. Developing ecological report

6. Calibrated Peer Review (CPR) 

using a rubric

7. Revising report based on peer 

reviews and rubric

Web-based authentic ecological 

inquiries using BearCam archives



Criteria 3 2 1 0

Objective
The objective (1) is clear, (2) is reasonably specific, and (3) explains the purpose of 

the study.

Met 2 

of 3

Met 1 

of 3

Met 

none

Hypothesis The hypothesis is (1) logical, (2) testable, and (3) nontrivial. 
Met 2 

of 3

Met 1 

of 3

Met 

none

Sampling
The number of samples is (1) reported and (2) sufficient, and (3) with sufficient 

description for sample selection.

Met 2 

of 3

Met 1 

of 3

Met 

none

Data Collection
(1) The variables collected are appropriate for testing the hypothesis and (2) there are 

sufficient description for data collection and (3) and data analysis.

Met 2 

of 3

Met 1 

of 3

Met 

none

Data Display
The data display (1) is in an appropriate form, (2) represents appropriate variables, 

and (3) addresses the hypothesis.

Met 2 

of 3

Met 1 

of 3

Met 

none

Results
Results (1) are presented in the text, (2) are specific, and (3) correspond to the 

variables specified in the methods section.

Met 2 

of 3

Met 1 

of 3

Met 

none

Conclusions
Conclusions (1) are based solely on results, (2) are sufficiently developed based on 

the results, and (3) correspond to the hypothesis.

Met 2 

of 3

Met 1 

of 3

Met 

none

Discussions
Discussions include (1) interpretations of the results, (2) limitations of the study, and 

(3) suggested future studies/new questions.

Met 2 

of 3

Met 1 

of 3

Met 

none

Organization
The (1) Introduction, (2) Methods, and (3) Results & Discussion  sections, 

respectively, are free of other contents.

Met 2 

of 3

Met 1 

of 3

Met 

none

Report
The report is (1) written in grammatically correct sentences, (2) written in a succinct, 

technical style, and (3) free of unnecessary repetition.

Met 2 

of 3

Met 1 

of 3

Met 

none
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Individual Inquiry Process Collaboration

1. Explore and share background 

information on bird biology and ecology

Online group 

discussion and 

feedback 

throughout the 

inquiry process

2. Generate hypothesis based on 

exploration of spatial pattern and change 

in bird abundance and possible 

relationship with spatial pattern and 

change in land cover

3. Design investigation, collect and analyze 

data, and develop research report

4. Conduct Calibrated Peer Review (CPR)

5. Revise report based on peer review 

feedback

Authentic inquiry project using CBC and NLCD data






