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• Bringing research data to large ecology classrooms

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

• case studies

• web-based authentic scientific inquiry projects 

• High-impact learning experiences

• promote engagement

• develop essential competencies (critical thinking, etc.) 

• develop science literacy (NASEM 2016)

• understanding of scientific practices

• content knowledge 

• understanding of science as a social process

• Types of research data

• structured data (research or monitoring datasets)

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



RENR 205 Fundamentals of Ecology
Students 

• 450-500 students in 2 sections

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

Outside class (online) 

• SimUText Ecology and additional online modules

• Authentic ecological inquiry projects 

In-class 

• Peer instruction/think-pair-share

• Case studies

• Mini-lectures

Assessment for and of learning

• Frequent formative and summative assessments, with both 

self-reflections and direct assessments



Authentic Ecological Inquiry Projects 

• 3 alternative inquiry projects

▫ BearCam (grizzly bear behavior), F06-F16

▫ VEI (virtual inquiry; vegetation ecology), F11-F16 

▫ CBC (bird abundance and land cover change), F16

• Develop understanding of the nature and process of 

science (scientific practices and science as a social 

process)

• Enhance 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









59 of 182 upland 

birds studied in 

113 projects

Northern Bobwhite (7) Barn Owl  (2) American crows (1) Lewis Woodpecker (1)

Wild Turkey (7) Belted Kingfisher (2) American Kestrel (1) Mountain Bluebird (1)

Black Vultures (2) Baltimore Orioles (1) Northern Cardinal (1)

Anna’s Hummingbird (6) Black-Capped Chickadee (2) Barred owls (1) Northern Flicker (1)

Mourning Doves (6) Cedar Waxwing (2) Blue Jay (1) Northern Goshawk (1)

Chestnut-backed Chickadees (2) Brown-Headed cowbird  (1) Ovenbird (1)

Scaled Quail (5) Eastern Meadowlarks (2) Bushtit (1) Prairie Warbler (1)

European Starlings  (2) Common Raven (1) Purple Finch (1)

Burrowing Owl (4) Golden eagles (2) Crested Caracara (1) Pyrrhuloxia (1)

Golden-crowned sparrows (2) Eastern Towhee (1) Red-Bellied Woodpecker (1)

Bald Eagles (3) Great Horned Owls (2) Ferruginous Hawk (1) Red-shouldered hawks (1)

Eastern Screech Owl (3) Osprey (2) Greater Roadrunner (1) Red-winged Blackbird (1)

Loggerhead Shrike (3) Red-tailed Hawks (2) Harrier hawk (1) Turkey Vulture (1)

Pileated Woodpecker (3) Sharp‐Shinned Hawks (2) House Sparrow (1) Western Meadowlarks (1)

Red-Headed Woodpecker (3) White-winged doves (2) Inca Dove (1) White Throated Swift (1)

Lark Sparrow’s (1) White-tail Kites (1)



Student Self-reported Learning Gain through CBC Project (Fall 16)



Significant gain for all, both majors and non-majors, and both U1/U2 and U3/U4 students. 

Direct assessment of ability to evaluate scientific report (BC F13-16)



There was no statistically significant gain for pre-IP B group, but there were 
significant gains for the pre-IP C, D and F groups with increasing effect size. 
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