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CENTRAL NEW MEXICO COMMUNITY COLLEGE 
ASSESSMENT REPORT 

Due to SAAC by October 15 
 
 
PART 1: CONTACT & PROGRAM IDENTIFICATION 
 
Report Year and Contact Information: 

 
2015 - 2016  Rich Calabro  rcalabro@cnm.edu  224-4000 x51100  

 Academic Year  Contact Person  Email  Phone Number  
 
Subject of this Assessment Report:  

Program: Biology  Gen Ed Area: 
Laboratory Science: 
Biology  Discipline Area:   

  

  Certificate  AA X AS  AAS  Applicable to:    X AA/AS      AAS    
  

 
PART 2: EVIDENCE OF OVERALL PROGRAM EFFECTIVENESS 
 
Summary of Program Successes: 

Overall, the students appear to be achieving adequate mastery of the outcomes assessed during this period.  We have identified reflection, analysis and 
extrapolation as relative weaknesses.   We will attempt to be more explicit in our expectations in these areas. 

 
Description and Evaluation of Recent Changes Made in Support of Student Learning:  

As noted in last year’s report, much foundational work remained to be completed for this degree.  Much of that work was completed over the course of the 
last year, simultaneous with the assessment of student outcomes.   The primary outcome of this work was the development of rubrics for each of the degree’s 
outcomes.  As those rubrics were finalized, it became apparent that some of the data collected (especially during the Spring and Summer of 2016) could not be 
adapted to the requirements of the rubric.  Therefore, we did not perform all of the assessments planned and as indicated on the assessment cycle plan.  
However, we do believe we made adequate progress as redundancy is built into our cycle plan and, by any reasonable standard, our plan was designed to be 
overly ambitious and therefore capable of accommodating such events.  We successfully assessed three of the degree’s outcomes:  Identify and use 
mathematical methods to model biological systems, Collaborate with peers to accomplish tasks, and Apply the scientific method to formulate questions, 
analyze information/data and draw conclusions.  The results of those assessments are presented below.   

Now that we have finalized the rubrics, we will be able to more effectively collect data from our embedded assignments.  We have also learned that one of our 
assignments, Attitudes Towards Evolution, is not adequate to evaluate all of the outcomes that we originally assigned to it (specifically, the realtion of science 
to personal, social and global impact AND written communication).  To address this, we will add a new assignment to the cycle plan, Biolabs Online 
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Demography, to address these two outcomes.  We will also modify the Attitudes Towards Evolution project to more appropriately address the mastery of the 
principles of the scientific method.  The project on Okazaki fragments must also be modified to more fully evaluate the written communication outcome.  This 
is all reflected in our updated “Things To Do” list (attached), our Biology Degree Assessment Calendar (attached) and in our modified cycle plan below.  We are 
also attaching to this report all of the newly developed rubrics and the scoring sheets that go along with each.   

 
PART 3: REPORT ON RECENT ASSESSMENT OF STUDENT LEARNING 
 
Student Learning Outcome(s) Assessed: 
 

To add rows: right –click in cell below and select “Insert,” “Insert Rows Above” 
Classes/Cohorts Assessed: 
 

Identify and use mathematical methods to model biological systems 

(Links to CNMGE Area IIII outcome #4; NMHED Lab Science Area outcome #4 
Bio 2410/ Fall 2015 

Collaborate with peers to accomplish tasks Bio 2410/Fall 2015 

Apply the scientific method to formulate questions, analyze information/data 
and draw conclusions (Links to CNM General Education (CNMGE) Area III 
outcomes #1 and 2; links to New Mexico Higher Education Department (NMHED) 
Lab Science Area outcomes #1 and 2) 

Bio 1610 and 1692/ Spring 2016 

 
Measurement Tool(s) Used: 
 
 
 
To add rows: right –click in cell below and select “Insert,” “Insert Rows Above”
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Project: Attitudes Toward Evolution evaluated with new 
Mathematical Methods Rubric X  X  Mean score of 11/16 on rubric 

Project: Attitudes Toward Evolution evaluated with new 
Teamwork Rubric  x  x  Mean score of 14/20 on rubric 

Class assignment: review of journal article evaluated with 
instructor specific rubric x  x  Mean score of 70% on all evaluated questions 

 
Assessment Findings: 

23 students were evaluated using the newly developed Mathematical Methods rubric on selected portions of the Attitudes towards Evolution project (Part III – 
see attached document).  6 of the students completed the assignment individually while 17 worked on it in groups of 2 – 4.  The overall mean score on the 
rubric score sheet was 12.7/16 (σ = 2.40), meeting our initial goal.  The average individual performance (12.6/16, σ = 2.41) was not significantly different from 
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the group performance (13.0/16, σ = 2.38).  The rubric for this assignment measured 4 components of Math proficiency: computation accuracy, interpreting 
graphs/tables, reflection and analysis, and completion.  The overall scores for computation accuracy (3.7/4, σ=0.69), interpreting graphs/tables (3.1/4, σ = 
1.06), and completion (3.5/4, σ = 0.65) were not significantly different, though the interpretation of graphs/tables was slightly lower and exhibited a higher 
standard deviation.  Again, there was no significant difference between students who completed the assignment in groups or individually.  The most significant 
observation was the relatively poor performance of the students on reflection and analysis.  The overall average performance (2.5/4, σ = 0.88) was below the 
minimal achievement target of 3/4 on this particular aspect of the rubric. 

37 students were anonymously peer reviewed using the new Teamwork Rubric.   Students evaluated one another’s collaborative skills while performing the 
various group components of the Attitudes Toward Evolution project (primarily Part I) and several other group projects performed over the course of the term.  
Because of the voluntary nature of this assignment, the response was uneven with students being evaluated by between 1 to 4 peers.  On average, each 
student was evaluated by 1.9 peers.  The overall average of the class was 16.0/20 (σ = 3.82).  This comfortably meets our initial achievement target of 14/20, 
though the standard deviation is much higher than we would like to see.  The rubric for this area measured 5 components of collaboration: contribution to 
team meetings (3.5/4, σ = 0.63), facilitation of the contributions of team members (3.0/4, σ = 0.93), individual contribution outside of team meetings (3.1/4, σ 
= 1.14), fostering of a constructive team climate (3.2/4, σ = 0.85), and response to conflict (3.1/4, σ = 0.82).  All areas were scored above the initial 
achievement expectation (3/4) and were not significantly different from one another.  The higher standard deviation in the area of contributions outside of 
team meetings is something we may look at.   

34 students were evaluated by the instructor using an embedded assignment in Biology 1610/1692.  Since the scientific method rubric had not been finalized 
by this time, the instructor used his own assignment scoring rubric to evaluate the performance of the students.  The instructors rubric and detailed report on 
this assessment is attached to this report.  Overall, the instructor identified broad and significant retention of the components of the scientific method 
introduced in Bio 1510/1592.  The lowest performing area on the assessment had to do with students providing an accurate overall evaluation of how the data 
did (or did not) support the initial hypotheses of the paper.  As the instructor states in his report: “The low average score on this item resulted primarily from 
relatively weak explanations given by many students.  These students generally seemed to understand the appropriate overall conclusions regarding the 
hypothesis, but many of them did not clearly describe how the results of the individual experiments of the study provided results consistent with the initial 
overall hypothesis.”    

 
Analysis and Interpretation of Assessment Findings: 

It appears that our students are achieving an adequate mastery of the quantitative skills required for the first two years of a Biology curriculum.  The most 
obvious potential area for improvement is reflection and analysis.  As seen with the scientific method assessment, student appear capable of performing 
prescribed steps and making simple connections between data, variables, hypotheses and conclusions.  However, when asked to extrapolate to more global 
thinking based on those rudimentary steps, the students struggle.  This indicates that we need to continue to work on establishing perspective in all of these 
exercises and find a way to help the students extend their thinking beyond the mere mechanical performance of tasks. 

It appears that our students are performing adequately in the area of collaboration.  These results support the observations of the instructor during the group 
exercises.  Each group formed a spontaneous dynamic that was successful for the personalities involved.  Allowing the groups to self organize (rather than 
assigning students to particular groups) played an important role in this healthy dynamic and this practice should be continued. 

The results of the scientific method report support the idea that our students are well grounded in the basic principles and application of the scientific method.  
As seen in the assessment of quantitative skills, we need to improve in the area of helping students to more adequately explain, reflect and analyze at a more 
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integrated and elevated level. 

 
Action Plan in Support of Student Learning:  

Each instructor in this series of courses will continue to support group work and allow spontaneous formation of groups.  In all assignments, we must increase 
our efforts to establish expectations regarding reflection and analysis and find ways to model these cognitive skills in a more explicit way.  We model them 
continuously in an implicit way, but we don’t sense that the students believe that we expect the same from them.   While they appreciate the skills in their 
instructors, the students seem to believe that such analysis is “beyond them” at this point.  We must explicitly inform them of this expectation. 

 
Recommendations, Proposals, and/or Funding Requests: 

N/A 

 
PART 4: EMBEDDED OUTCOMES 
 
Critical Thinking and Life Skills/Teamwork Development within Programs: 

a) Please describe how Critical Thinking assessment is embedded within your program assessment. 

b) Please describe how Life Skills/Teamwork assessment is embedded within your program assessment. 

a) Critical thinking skills are embedded in degree outcomes #1, 2, 3, 4, 5, and 8 

b) Life skills/Teamwork skills are embedded in degree outcomes # 6 and 7 

 
PART 5: ASSESSMENT CYCLE PLAN (Copy and paste from original plan if unchanged) 
   
Cycle Years: Plan Description: 

2015-2020 

A new cycle plan for the Biology degree was developed and was initialized in the Fall 2015 term.  This new plan represents a more concerted 
effort to create a crosswalk between degree outcomes and CNM and State General Education outcomes.  It also develops specific assessment 
tools that will be used in the Biology majors courses across multiple terms and sections.  The current curriculum still does not adequately 
address one of the General Education outcomes stipulated by both CNM and the NM Higher Education Department: “Properly operate lab 
equipment to collect relevant and quality data”.  We will continue to examine the curriculum to see where it may be modified to include this 
outcome.  We will also develop an assessment project to be used in Bio 2510/2592 during the Spring 2017 term. 
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Student Learning Outcomes: When Measured: Where Measured:  How Measured:   

1. Explain the significance and central importance of 
metabolic pathways in cellular function 

Fall (Odd years) 

Summer (Even years) 

Bio 1510/1592 

Bio 1610/1692 

Specific questions on exams 

  

2. Apply the scientific method to formulate questions, 
analyze information/data and draw conclusions 
(Links to CNM General Education (CNMGE) Area III 
outcomes #1 and 2; links to New Mexico Higher 
Education Department (NMHED) Lab Science Area 
outcomes #1 and 2) 

Spring 2016/2018 

Spring 2017/2019 

Fall 2017/2020 

Biology 1510/1592 

Biology 1610/1692 

Biology 2410 

Worksheet on Thermophilus 

Okazaki/DNA Regulation Worksheet  

Project: Attitudes Toward Evolution 

3. Identify and use mathematical methods to model 
biological systems 

(Links to CNMGE Area IIII outcome #4; NMHED Lab 
Science Area outcome #4 

Summer 2017 

Fall 2019 

 Fall 2015 

Biology 1610 

Biology 2492 

Biology 2410 

Okazaki/DNA Regulation Worksheet 

Biology Online Lab: Population Ecology 

Project: Attitudes Toward Evolution 

4. Integrate concepts drawn from cellular and 
organismal biology with evolutionary adaptations 

Spring 2016/2018 

Spring 2017/Summer 2019

Biology 1510 

Biology 2510 

Worksheet on Thermophilus 

(content topic subject to change) 

5. Model ecological patterns  

(Links to NMHED Lab Science Area outcome #5) 

Spring 2016/2018 

Fall 2017/2020 

Biology 1510 

Biology 2492 

Worksheet on Thermophilus 

Biology Online Lab: Population Ecology 

6. Communicate effectively 

(Links to CNMGE Area III outcome #5; NMHED Lab 
Science Area outcome #3 

Spring 2016/2018 

Spring 2017 

Fall 2015 

Fall 2020 

Spring or Summer 2019 

Biology 1510 

Biology 1610 

Biology 2410 

Biology 2492 

Biology 2510 

Worksheet on Thermophilus 

Okazaki/DNA Regulation Worksheet 

Project: Attitudes Toward Evolution 

Biology Online Lab: Demography 

(content topic subject to change) 

7. Collaborate with peers to accomplish tasks Spring 2016/Spring 2018 

Spring 2017 

Fall 2015 

Fall 2020 

Spring or Summer 2019 

Biology 1510 

Biology 1610 

Biology 2410 

Biology 2492 

Biology 2510 

Worksheet on Thermophilus 

Okazaki/DNA Regulation Worksheet 

Project: Attitudes Toward Evolution 

Biology Online Lab: Demography 

(content topic subject to change) 
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8. Relate science to personal, social or global impact 

(Links to CNMGE Area III outcome #6; NMHED Lab 
Science Area #5) 

Fall 2015 

Fall 2019 

Summer 2017 

Biology 2410 

Biology 2492 

Biology 2510 

Project: Attitudes Toward Evolution 

Biology Online Lab: Demography 

(content topic subject to change) 

9. Orphan General Education Outcome: Properly 
operate lab equipment to collect relevant and 
quality data (CNMGE Area III outcome #3; NMHED 
Lab Science Area outcome #2. 

 Not Currently Covered  
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Newly Developed Rubrics and Score Sheets for Biology Degree Outcomes 
 

Biology Ability to Communicate Effectively: 
Written Communication 

  

  Level of Achievement 

  1  
Below expectations 

2  
Meets expectations  

3  
Exceeds expectations 

Style Text rambles, key points are not 
organized; spelling or grammar errors 
present throughout more than 1/3 of 
paper; style is inappropriate for 
audience; prescribed format is not 
followed. 

Articulates ideas; one or two 
grammar or spelling errors per 
page; prescribed format is 
followed. 

Articulates ideas clearly and 
concisely; presented neatly and 
professionally; grammar and spelling 
are correct; uses good professional 
style; and conforms to prescribed 
format. 

Organization Material generally well organized, but 
paragraphs combine multiple 
thoughts or section / subsections are 
not identified clearly. 

Organizes material in a logical 
sequence to enhance reader's 
comprehension (paragraph 
structure, subheadings, etc.). 

Organizes material in a logical 
sequence to enhance reader's 
comprehension (paragraph structure, 
subheadings, etc.). 

Use of graphs 
and tables 

Uses graphs, tables, diagrams, but 
only in a few instances are they used 
to support, explain, or interpret 
information; figures presented are 
flawed: axes mislabeled, no data 
points, etc. 

Uses graphs, tables, diagrams 
to support points; to explain, 
interpret, and assess 
information; figures are all in 
proper format. 

Uses graphs, tables, diagrams to 
support points; to explain, interpret, 
and assess information; figures are all 
in proper format. 
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Biology Communication (Written) Evaluation Sheet 
 

Class:  
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 3) 
See Rubric for Description 

Style  

Organization  

Use of graphs and tables  

     Total:  
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Biology Ecological Modeling Rubric 

 Beginning 
1 

Developing 
2 

Competent 
3 

Advanced 
4 

Correctly identify specific 
components/ 
variables of ecological 
system 

General ideas represented 
only  

Components are mostly 
general  

Components somewhat 
reflect the specific 
ecological system  

Components accurately 
and specifically reflect the 
specific ecological system 

Connections between 
variables 

One or two linear 
connections, errors.  

Either too few or too 
many incorrect 
connections, some 
correct. 

Many connections, all are 
purposeful and correct, 
some complex with at 
least three components.  

Many connections, mostly 
complex and multi-
stepped with three or 
more components, shows 
two-way interactions and 
possibly  cyclical  

Identifies importance of 
ecological diversity 

Poorly applies concepts of 
diversity; very general 
interactions between 
biotic and abiotic factors 

Minimally applies 
diversity concepts to the 
specific ecological system 

Adequately applies 
diversity concepts to 
specific ecological system 

Shows mastery of 
diversity concepts, 
appropriately applies 
several concepts to 
specific ecological system 

Identifies importance of 
feedback 

1: Poor understanding of 
feedback and indirect 
effects.   
 

Shows minimal 
understanding of and 
application of feedback, 
minimal ability to describe 
indirect effects.   
 

Shows good 
understanding of and 
application of feedback, 
but less proficient 
describing indirect effects. 
Only describes one 
plausible pattern of 
change (short term). 

Expertly understands and 
applies both feedback and 
indirect effects Describes 
plausible patterns of 
changes over short and 
long time spans. 
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Biology Ecological Modeling Evaluation Sheet 
 

Class:  
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 4) 
See Rubric for Description 

Correctly identify specific 
components/ variables of ecological 
system 

 

Connections between variables  

Identifies Importance of ecological 
diversity 

 

Identifies importance of feedback  

     Total:  
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Biology Evolutionary Integration Rubric 

 
 

 
 Below Expectations 

1 
Meets Expectations 

2 
Exceeds Expectations 

3 
Concept of Evolution  Student demonstrates non-

scientific knowledge of biological 
evolution; cannot perform all 
tasks in “meets expectations” 
category. 

Students demonstrates 
knowledge of evolution as a 
population level, genetic 
phenomenon.  Can distinguish 
microevolution from 
macroevolution.  Can identify 
processes that cause evolution 

Student demonstrates 
knowledge of evolution as a 
population level, genetic 
phenomenon; correctly 
distinguishes microevolution 
from macroevolution.  Can 
identify processes that cause 
evolution. Can extrapolate to 
explanations regarding the 
diversity and history of living 
organisms. 

Concept of Adaptation  Student demonstrates non-
scientific knowledge of biological 
adaptation; cannot perform all 
taskes in “meets expectations” 
category. 

Student demonstrates 
knowledge of adaptation as non-
random evolution.   Can 
distinguish adaptation from 
acclimatization.  Can additionally 
describe adaptation as a feature 
of an organism. 

Student demonstrates 
knowledge of adaptation as non-
random evolution.   Can 
distinguish adaptation from 
acclimatization.  Can additionally 
describe adaptation as a feature 
of an organism.  Can clearly 
distinguish concepts of evolution, 
adaptation and fitness and make 
predictions regarding each. 

Concept of Natural Selection Student knowledge of natural 
selection does not extend 
beyond “survival of the fittest”  

Student accurately defines 
natural selection and recognizes 
it as the only evolutionary 
process that leads to adaptation.  

Student accurately defines 
natural selection and recognizes 
it as the only evolutionary 
process that leads to adaptation.  
Student can accurately construct 
selective environments to 
explain/predict biological 
phenomena. 

Integration of concepts   Student cannot relate cellular or 
organismal features to 
evolutionary theory.  

Student can correctly interpret 
the structure and/or function of 
biological phenomena in the 
context of the historical action of 
natural selection. 

Student can correctly interpret 
the structure and/or function of 
biological phenomena in the 
context of the historical action of 
natural selection.  Student can 
extrapolate to new phenomena 
and critically evaluate alternative 
explanations.  
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Biology Evolutionary Integration Evaluation Sheet 

 
Class:  
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 3) 
See Rubric for Description 

Concept of Evolution   

Concept of Adaptation   

Concept of Natural Selection  

Integration of concepts    

     Total:  
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Biology Mathematical Methods Rubric 

 
 Beginning 

1 
Developing 

2 
Competent 

3 
Advanced 

4 
Computation accuracy  Student does not 

correctly use 
equations/formulas to 
compute values. Student 
does not show work.  

Student correctly uses 
equations/formulas to 
compute some values. 
Student does not show 
work.  
 
 

Student correctly uses 
equations to compute 
most values. Student 
shows some work.  

Student correctly uses 
equations to compute all 
values. Student shows all 
work.  

Application  Student does not use 
mathematical 
models/analysis that 
accurately apply to 
biological system.  

Student uses 
mathematical 
models/analysis that 
partially apply to 
biological system.  

Student uses 
mathematical 
models/analysis that 
apply to biological system. 
Models/analysis is applied 
incorrectly  

Student uses 
mathematical 
models/analysis that 
apply to biological system. 
Models/analysis is applied 
correctly and in accurate 
mathematical terms.  
 
 
 

Completion  Several of the parts are 
not done.  

All but two of the parts 
are completed  

All but one part is 
completed  

All parts are completed  
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Graphing/Tables Graph/table does not 
have appropriate 
numbers. 
Graph/table is 
incomplete. Graph/table 
does not show 
understanding of using 
graphs/tables to 
represent problem 
presented by biological 
system. Data is 
graphed/recorded 
incorrectly. 

Graph/table is partially 
correct. 
Graph/table is partially 
incomplete. Graph/table 
does not show 
understanding of using 
graphs/tables to 
represent problem 
presented by biological 
system. Some data may 
be graphed/recorded 
incorrectly.  

Graph/table is correct. 
Graph/table is almost 
complete. Graph/table 
shows limited 
understanding of using 
graphs/tables to 
represent problem 
presented by biological 
system. Most data is 
graphed/recorded 
correctly.  

Graph/table is complete 
and demonstrates 
understanding of using 
graphs/tables to 
represent problem 
presented by biological 
system. All data is 
graphed/recorded 
correctly.  

Reflection and Analysis  Explanation is difficult to 
understand and is missing 
several components or 
was not included. Shows 
very limited 
understanding of the 
underlying concepts 
needed to accurately 
model/analyze the system 
or is not written.  

Explanation is a little 
difficult to understand, 
but includes critical 
components. Shows some 
understanding of the 
mathematical concepts 
needed to accurately 
model/analyze the 
system.  

Explanation is 
understandable. Shows 
substantial understanding 
of the mathematical 
concepts needed to 
accurately model/analyze 
the system.  

Explanation is detailed 
and clear. Shows 
complete understanding 
of the mathematical 
concepts needed to 
accurately model/analyze 
the system.  
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Biology Mathematical Methods Evaluation Sheet 

 
Class:  
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 4) 
See Rubric for Description 

Computation accuracy  
 

 

Application  
 
 
 

 

Completion 
 

 

Graphing/Tables  
 
 

 

Reflection and Analysis  
 
 

 

     Total:  
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Biology Science Impact Rubric 

 
 Beginning 

1 
Developing 

2 
Competent 

3 
Advanced 

4 
Global Self-
Awareness 

Identifies some 
connections between 
an individual’s 
personal decision-
making and certain 
local and global 
issues. 

Analyzes ways that 
human actions 
influence the natural 
and human world 

Evaluates the global 
impact of one’s own 
and others’ specific 
local actions on the 
natural and human 
world 

Effectively addresses 
significant issues in 
the natural and 
human world based 
on articulating one’s 
identity in a global 
context 
 

Perspective Taking Identifies multiple 
perspectives while 
maintaining a value 
preference for own 
positioning (such as 
cultural, disciplinary, 
and ethical). 

Identifies and explains 
multiple perspectives 
(such as cultural, 
disciplinary, and 
ethical) when 
exploring subjects 
within biological 
systems. 

Synthesizes other 
perspectives (such as 
cultural, disciplinary, 
and ethical) when 
investigating subjects 
within biological 
systems. 

Evaluates and applies 
diverse perspectives 
to complex subjects 
within biological 
systems in the face of 
multiple and even 
conflicting positions 
(i.e. cultural, 
disciplinary, and 
ethical.)  
 
 

Personal and Social 
Responsibility 

Identifies basic 
ethical dimensions of 
some local or 
national biology 
related decisions that 
have global impact. 

Explains the ethical, 
social, and 
environmental 
consequences of local 
and national biology 
related decisions on 
global systems.   

Analyzes the ethical, 
social, and 
environmental 
consequences of 
biology related 
decisions and 
identifies a range of 
actions informed by 
one’s sense of 
personal and civic 
responsibility. 

Takes informed and 
responsible action to 
address ethical, 
social, and 
environmental 
challenges in global 
systems related to 
biology and evaluates 
the local and broader 
consequences of 
individual and 
collective 
interventions. 
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Understanding 
Global Systems 

Identifies the basic 
role of some global 
and local institutions, 
ideas, and processes 
in the natural world. 

Examines the 
historical and 
contemporary roles, 
interconnections, and 
differential effects of 
human organizations 
and actions on 
processes in the 
natural world. 

Analyzes major 
elements of global 
systems, including 
their historic and 
contemporary 
interconnections and 
the differential 
effects of human 
organizations and 
actions, to pose 
elementary solutions 
to complex problems 
in the natural world. 

Uses deep 
knowledge of the 
historic and 
contemporary role 
and differential 
effects of human 
organizations and 
actions on global 
systems to develop 
and advocate for 
informed, 
appropriate action to 
solve complex 
problems in the 
natural world. 

Applying Knowledge 
to Contemporary 
Global Contexts   

Defines global 
challenges in basic 
ways, including a 
limited number of 
perspectives and 
solutions. 

Formulates practical 
yet elementary 
biological  solutions to 
global challenges.  

Plans and evaluates 
more complex 
solutions to global 
challenges that are 
appropriate to their 
contexts using 
multiple biological 
disciplines. 

Applies knowledge 
and skills to 
implement 
sophisticated, 
appropriate, and 
workable solutions to 
address complex 
global problems 
using sophisticated 
biological 
perspectives. 
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Biology Science Impact 1 Evaluation Sheet 

 
Class:  
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 4) 
See Rubric for Description 

Global Self-Awareness  

Perspective Taking  

Personal and Social Responsibility  

Understanding Global Systems  

Applying Knowledge to 
Contemporary Global Contexts   

 

     Total:  
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Biology Scientific Method Rubric 

 
  Below Expectations 

1 
Meets Expectations 

2 
Exceeds Expectations 

3 
Question/Purpose  Purpose is absent or not written 

properly as a question.  
Purpose stated as a question but 
is not clearly focused on what 
was to be discovered.  

Purpose stated as a question and 
clearly explains what was to be 
discovered.  
 

Hypothesis/Prediction  Hypothesis is absent or not 
related to contextual prediction 
in "if...then..." format.  

Hypothesis identified and related 
to contextual prediction in 
"if...then..." format; does not 
clearly indicate what the results 
will be.  

Hypothesis identified and related 
to contextual prediction in 
"if...then..." format; clearly 
predicts what the results will be.  

Materials  Materials are absent or the list is 
not complete.  

List is complete but quantities 
are not always there or missing 
completely.  

List is complete for accurate 
replication of the experiment. 
List includes quantities of 
measurements.  
 

Procedure  Procedure is absent, needs more 
steps for the lab to be reliable, or 
contains incomplete sentences.  

Logical sequence with complete 
sentences but missing some 
steps from checklist. Explanation 
is absent that describes the single 
variable being tested. Controls 
are inadequately described 

Written in complete sentences 
with no steps missing from 
checklist. At least one procedure 
diagram is present. Clear 
explanation is present of single 
variable being tested.  Controls 
are accurately identified. 
 

Data  Data section is absent, qualitative 
sentences missing, or 
quantitative data is missing from 
a data chart, graph or picture.  

Qualitative sentences poorly 
written or contain inferences. 
Quantitative data chart, graph or 
picture lacks proper units or 
labels. Some calculations are 
absent or not clearly shown.  

Well written qualitative 
sentences with no inferences. 
Quantitative data chart. graph or 
picture contain proper units and 
labels are present. Calculations 
clearly shown.  
 

Results  Absent or contains incomplete 
sentences.  

Sentences are present but 
provide no clear explanation of 
data or do not make specific 
references to the data.  

Sentences provide clear 
explanation for the meaning of 
your data. Specific references are 
made to the data.  
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Conclusion  Conclusions are absent or contain 
incomplete sentences.  

Conclusions are presented but 
demonstrate a surface level 
understanding of the the 
concepts being explored or 
cannot be supported by the 
results  
 

Conclusion are presented and are 
well reasoned and supported by 
the data;  

Writing Guidelines  Numerous problems exist with 
writing style, organization, 
formatting, scientific vocabulary 
or spelling/grammar.  

Minor problems exist with 
writing style, organization, 
formatting, scientific vocabulary 
or spelling/grammar.  

Well written, neatly organized & 
clearly formatted.  Scientific 
vocabulary present & used 
correctly. No spelling or 
grammatical errors. Scientific 
writing style is evident.  
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Biology Scientific Method Evaluation Sheet 
 

Class:  
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 3) 
See Rubric for Description 

Question/Purpose   

Hypothesis/Prediction   

Materials   

Procedure   

Data   

Results   

Conclusion   

Writing Guidelines   

     Total:  
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Biology Teamwork Rubric 

Definition: Teamwork is behavior under the control of individual team members (effort they put into team tasks, their manner of interacting with others on 
team, and the quantity and quality of contributions they make to team discussions.)   
 
 Advanced 

4 
Competent 

3 
Developing 

2 
Beginning 

1 
Contributes to Team 
Meetings 

Helps the team move 
forward by articulating 
the merits of alternative 
ideas or proposals.  

Offers alternative 
solutions or courses of 
action that build on the 
ideas of others 

Offers new suggestions to 
advance the work of the 
group 

Shares ideas but does not 
advance the work of the 
group. 

Facilitates the 
Contributions of Team 
Members 

Engages team members in 
ways that facilitate their 
contributions to meetings 
by both constructively 
building upon or 
synthesizing the 
contributions of others as 
well as noticing when 
someone is not 
participating and inviting 
them to engage. 

Engages team members in 
ways that facilitate their 
contributions to meetings 
by constructively building 
upon or synthesizing the 
contributions of others 

Engages team members in 
ways that facilitate their 
contributions to meetings 
by restating the views of 
other team members 
and/or asking questions 
for clarification. 

Engages team members by 
taking turns and listening 
to others without 
interrupting. 

Individual Contributions 
Outside of Team Meetings 

Completes all assigned 
tasks by deadline; work 
accomplished is thorough, 
comprehensive, and 
advances the project. 
Proactively helps other 
team members complete 
their assigned tasks to a 
similar level of excellence. 
 
 
 
 
 
 
 
 

Completes all assigned 
tasks by deadline; work 
accomplished is thorough, 
comprehensive, and 
advances the project. 

Completes all assigned 
tasks by deadline; work 
accomplished advances 
the project. 

Completes all assigned 
tasks by deadline. 
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Fosters Constructive Team 
Climate 

Supports a constructive 
team climate by doing all 
of the following:  
• Treats team members 
respectfully by being 
polite and constructive in 
communication.  
• Uses positive vocal or 
written tone, facial 
expressions, and/or body 
language to convey a 
positive attitude about 
the team and its work.  
• Motivates teammates 
by expressing confidence 
about the importance of 
the task and the team’s 
ability to accomplish it. 
• Provides assistance 
and/or encouragement to 
team members. 

Supports a constructive 
team climate by doing any 
three of the following:  
• Treats team members 
respectfully by being 
polite and constructive in 
communication.  
• Uses positive vocal or 
written tone, facial 
expressions, and/or body 
language to convey a 
positive attitude about 
the team and its work.  
• Motivates teammates 
by expressing confidence 
about the importance of 
the task and the team's 
ability to accomplish it.  
• Provides assistance 
and/or encouragement to 
team members 

Supports a constructive 
team climate by doing any 
two of the following: • 
Treats team members 
respectfully by being 
polite and constructive in 
communication.  
• Uses positive vocal or 
written tone, facial 
expressions, and/or body 
language to convey a 
positive attitude about 
the team and its work.  
• Motivates teammates 
by expressing confidence 
about the importance of 
the task and the team's 
ability to accomplish it.   
• Provides assistance 
and/or encouragement to 
team members. 

Supports a constructive 
team climate by doing any 
one of the following: 
 • Treats team members 
respectfully by being polite 
and constructive in 
communication.  
• Uses positive vocal or 
written tone, facial 
expressions, and/or body 
language to convey a 
positive attitude about the 
team and its work.  
• Motivates teammates by 
expressing confidence 
about the importance of 
the task and the team's 
ability to accomplish it.   
• Provides assistance 
and/or encouragement to 
team members. 

Responds to Conflict Addresses destructive 
conflict directly and 
constructively, helping to 
manage/resolve it in a 
way that strengthens 
overall team cohesiveness 
and future effectiveness 

Identifies and 
acknowledges conflict and 
stays engaged with it. 

Redirecting focus toward 
common ground, toward 
task at hand (away from 
conflict). 

Passively accepts alternate 
viewpoints/ideas/opinions.

 
Taken from the Association of American Colleges and Universities 
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Biology Teamwork Evaluation Sheet 

 
Class: Bio 2410 
 
Term: _____________ 
 
Student Name: ______________________________________________   
 
Evaluator:                                  
 
 

Metric Score (1 – 4) 
See Rubric for Description 

Contributes to Team Meetings  

Facilitates the Contributions of 
Team Members 

 

Individual Contributions Outside of 
Team Meetings 

 

Fosters Constructive Team Climate  

Responds to Conflict  

     Total:  
 



Assessment Report Page 25 of 38 Last Revised 03/2015 
 

Biology Degree Assessment Plan  

Things To Do List 
November 7, 2016 

 
 

I. Develop assessment project for Biology 2510 (to include assessment of integration of concepts with evolutionary 
adaptations, effective communication, and collaboration). 

 
II. Incorporate Gen Ed Outcome #9 (operate lab equipment) into curriculum of one or more of the majors classes. 

 
III. Modify Biolabs Online Demography project to include evaluation of relation of science to personal, social, and global 

impact AND written communication (modified calendar and plan to reflect this). 
 

IV. Modify the Attitudes Toward Evolution project to more carefully evaluate mastery of scientific method. 
 

V. Modify the Okazaki Fragments exercise to more fully evaluate the written communication outcome. 
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Biology Degree Assessment Calendar (revised 11/7/2016) 
2015 – 2020 

 
Term Courses Activity Outcome 

measured 
Fall 2015 Bio 1510/1592 

 
 
Bio 2410 
 

specific exam 
questions 
 
Project: Attitudes 
towards evolution  

metabolic 
pathways (NC) 
 
-mathematical 
modelling 
-communication 
(NC) 
-collaboration 
-relate science to 
personal, social or 
global impact (NC) 

Spring 2016 Bio 1510/1592 Worksheet on 
Thermophilus  

-scientific method 
(NC) 
-integrate 
concepts(NC) 
-model ecological 
patterns (NC) 
-communicate 
effectively (NC) 
-collaboration (NC) 

Summer 2016 Bio 1610/1692 Specific exam 
questions 

metabolic 
pathways (NC) 

Fall 2016 No assessment   
Spring 2017 Bio 1610/1692 

  
 
 
Bio 2510/2592  

Okazaki/DNA 
regulation 
worksheet 
 
???????? project 

-scientific method 
-communication 
-collaboration 
 
-integrate concepts 

Summer 2017 Bio 1610/1692 
  
 
 
Bio 2510/2592
  

Okazaki/DNA 
regulation 
worksheet 
 
??????? project 

-mathematical 
modelling 
 
 
-relate to personal, 
social or global 
impact 
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Fall 2017 Bio 1510/1592 
  
 
Bio 2410   
  
 
Bio 2492   
  
 

specific exam 
questions 
 
Project: Attitudes 
towards evolution 
 
Population Ecology 
online lab 
 

-metabolic 
pathways 
 
-scientific method 
 
 
-ecological patterns

Spring 2018 Bio 1510/1592  
  

Worksheet on 
Thermophilus 

-scientific method 
-integrate concepts 
-model ecological 
patterns 
-communication 
-collaboration 

Summer 2018 Bio 1610/1692
  

specific exam 
questions 

metabolic 
pathways 

Fall 2018 No assessment   
Spring 2019 Bio 1610/1692 

  
 
 
Bio 2510/2592  
(OR in Summer 
2019) 
  
Bio 2510/2592   
(OR in Summer 
2019) 
 

Okazaki/DNA 
regulation 
worksheet 
 
???????? project 
 
 
 
???????? project 

-scientific method 
 
 
 
-communication 
 
 
 
-collaboration 

Summer 2019 Bio 2510/2592  
  
 
Bio 2510/2592  
(OR in Spring 
2019) 
  
Bio 2510/2592  
(OR in Spring 
2019) 
 

???????? project 
 
 
???????? project 
 
 
 
???????? project 

-integrate concepts 
 
 
-communication 
 
 
 
-collaboration 
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Fall 2019 Bio 1510/1592  
  
 
Bio 2492  
 
 
   
Bio 2492 

specific exam 
questions 
 
Demography online 
lab 
 
 
Population Ecology 
online lab 

-metabolic 
pathways 
 
-relate science to 
personal, social or 
global impact 
 
-mathematical 
modelling 

Spring 2020 No Assessment   
Summer 2020 Bio 1610/1692  

  
specific exam 
questions 

-metabolic 
pathways 

Fall 2020 Bio 2410  
  
  
Bio 2492   
  

Project: Attitudes 
towards evolution 
 
Demography online 
lab 

-scientific method 
 
 
-communication 
-collaboration 

 
(*NC = Not completed) 
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Data for Mathematical Methods Assessment in Bio 2410/2492 – Fall 2015 
 
Average overall class score: 12.7/16 (n = 23, σ = 2.40, 6 students worked on assignment individually, 17 worked on 
assignment in groups of 2 – 4) 
 
Group overall score: 13/16 (σ = 2.41) 
 
Individual overall score: 12.6/16 (σ = 2.38)  
 
Scores for individual components of rubric: 
 
Average “Computation Accuracy”: 3.7/4 (σ = 0.69) 
 
Group “Computation Accuracy”: 3.8/4 (σ = 0.37) 
 
Individual “Computation Accuracy”: 3.6/4 (σ = 0.76) 
 
 
Average “Interpretation of Graphs/Tables”: 3.1/4 (σ = 1.06) 
 
Group “Interpretation of Graphs/Tables”: 3.2/4 (σ = 1.07) 
 
Individual “Interpretation of Graphs/Tables”: 3.1/4 (σ = 1.06) 
 
 
Average “Reflection and Analysis”: 2.5/4 (σ = 0.88) 
 
Group “Reflection and Analysis”: 2.7/4 (σ = 0.94) 
 
Individual “Reflection and Analysis”: 2.4/4 (σ = 0.84) 
 
 
Average “Completion”: 3.5/4 (σ = 0.65) 
 
Group “Completion”: 3.5/4 (σ = 0.76) 
 
Individual “Completion”: 3.5/4 (σ = 0.61) 
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Data for Collaboration Assessment in Bio 2410/2492 – Fall 2015 
 
 
Average overall class score: 15.96/20 (n = 37, σ = 3.82, each student evaluated by 1.89 peers) 
 
Scores for individual components of rubric: 
 
Average “Contribution to Meetings”: 3.49/4 (σ = 0.63) 
 
Average “Facilitation of Team Contributions”: 3.0/4 (σ = 0.93) 
 
Average “Individual Contribution Outside of Team Meetings”: 3.1/4 (σ = 1.14) 
 
Average “Fosters Constructive Team Climate”: 3.2/4 (σ = 0.85) 
 
Average “Responds to Conflict”: 3.1/4 (σ = 0.82) 
 
 

 
 



Assessment Report Page 31 of 38 Last Revised 03/2015 
 

Attitudes Towards Evolution Assignment Part 3 – Used to evaluate Mathematical Methods 

Now that we have a prediction regarding the current sample’s attitude toward evolution, we will attempt to gain some insight 
regarding its validity.  Each student will ask the following question to each of the individuals surveyed in their original population: 

“Human beings, as we know them, developed from earlier species of animals” 

Each respondent shall choose from one of the following responses: 

 Definitely true 
 Probably true 
 Not sure 
 Probably false 
 Definitely false 

 
Results from the original study in 2002-2003 were as follows: 

Definitely true:  14% 

Probably true:  22% 

Not sure:   24% 

Probably false:  9% 

Definitely False:  31% 

We will, once again, combine the data from all students to produce an aggregate data set revealing the percentage of respondents for 
each of the five responses.  Enter the new data below (2 points for collecting data): 

Definitely true: 

Probably true: 

Not sure: 

Probably false: 

Definitely false: 
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Compare our results to the original data and answer the following questions: 

 Do the results differ or are they similar (1 point)?     
 

 If the results differ, specify where the most obvious differences exist (2 points). 
 

 Of what use would a statistical analysis be in the analysis/ interpretation of our data (2 points)? 
 

 Performa a Chi – square (Χ2) analysis on these results.  A Χ2 analysis provides us with a probability of observing 
deviations from expected results by chance.  If we consider the original data set the “expected” results, we can then 
consider our new data as the “observed” results and calculate a Χ2 value.   This will tell us whether our observations 
in the five categories differ significantly from the original data set (though it will not tell us which particular category 
contributed most to the deviation).  A Χ2 value is calculated as follows: 

 

Χ2 = Σ (O – E)2/E 

 

where O is the observed values we collected in our new data set and E is the “expected” values that comprise the original data 
set.  In this case those values are not actually “expected” in any real sense, but we are using the Χ2 analysis to test for 
goodness of fit between two data sets.  The symbol Σ stands for “summation”.  So, for each of the categories of responses, we 
take the difference between the original data and ours (O – E) and then square that difference (O-E)2 .   We then take that value 
and divide it by the original datum for that category (O – E)2 /E.  Since we have five categories of response, we should have five 
different numbers now.  We then add up (Σ) those five numbers to get a sum: that is the Χ2 value. 

If the results we obtained were exactly the same as the original data set then the Χ2 value would be zero and we’d have a 
perfect fit.  Since we are testing to see if two data sets differ from one another, our null hypothesis is that the two data sets are 
identical.  If they are identical, then a Χ2 value of zero is what we expect and that would not be a significant result (in terms of 
establishing that the two data sets are different).  Remember, the standard for significance used in statistical analysis is .05, 
meaning that the probability of obtaining your observed results by chance alone (alpha level) is 5% or less.  Clearly, if the two 
data sets are indeed the same, then the chance of observing identical results is much higher than 5% or less. 

If our newly observed data differs from the original data, then the Χ2 value will be something greater than zero.  Slight 
differences between the original data and our new data are to be expected by chance, so small Χ2 values are not expected to be 
significant.  However, large deviations between our new data and the original data are less likely by chance, so larger  Χ2 
values indicate more significant differences (a “less good” fit) and support the alternative hypothesis that our data sets are, 
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indeed, different.  Eventually, if our new data is very different from the original data, we will reach a Χ2 that is so large that it 
will exceed the required .05 significance level.  How will we know when that happens?   

For this type of Χ2 analysis, we can refer to a table that gives us probability levels for various Χ2 values.  Such a table looks like 
this:  

probability level (alpha) 

Df 0.5 0.10 0.05 0.02 0.01 0.001

1 0.455 2.706 3.841 5.412 6.635 10.827

2 1.386 4.605 5.991 7.824 9.210 13.815

3 2.366 6.251 7.815 9.837 11.345 16.268

4 3.357 7.779 9.488 11.668 13.277 18.465

5 4.351 9.236 11.070 13.388 15.086 20.517

 

In order to locate the threshold Χ2 value for significance at a particular alpha level, we must know what degrees of freedom (Df) 
to use.  Identifying the degrees of freedom in an analysis is a way of including data constraints in the analysis.  In this 
particular data set, all five categories must add up to 100%.  Thus, if the first four categories add up to 90%, then the fifth 
category must be 10%.....it can be nothing else.  So, in this analysis, four of the five categories are free to vary in any 
way……but a fifth category is constrained.  It is determined by the other four categories and is not free to vary.  Thus, in this 
analysis we only have four degrees of freedom.  In many such analyses, the degrees of freedom is the number of categories in 
the analysis minus 1.   

According to the table above, with 4 degrees of freedom, any Χ2 value equal to or greater than 9.488 would indicate significant 
differences between the observed and “expected” data set.  A Χ2 value of 13.277 (.01 alpha level) would be highly significant. 
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 Construct a table showing observed and “expected” data and the appropriate Χ2 calculations for each category.  Calculate a Χ2 
value for this data and indicate whether the analysis indicates whether our data is significantly different from the original 
data or not.  If it is, indicate whether the difference is significant or highly significant  (6 points) .   

 What is your final conclusion?  (2 points) 
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Interpretation of scientific method assessment results from Genetics (Bio 1610/1692) Spring 2016 

 
Bill Kuipers 
20 July, 2016 
 
 
This scientific method assessment instrument was administered in my Genetics class as a graded exercise that could be worked on in lab and/or taken 
home to complete.   
 
I designed this exercise to use actual, published research that involved a number of experiments that addressed contemporary molecular genetics 
concepts that we had covered in the course, including transcription regulation, transcription factor function, enhancer function, and chromatin 
looping.  The idea behind the use of an actual scientific article was to assess whether students could use their understanding of the scientific method 
in a real, practical application, namely the interpretation of actual research.  
 
The scientific article that was used for this assessment (Visser, et al., 2012) is available free online through PubMed.  The reference is given in the 
exercise so that students could read the article or verify the data presented in the exercise, but it was not necessary for them to read the article because 
I provided the necessary graphs in the exercise.   
  
The exercise required students to make and explain four separate predictions based on their understanding of contemporary molecular genetics and 
the hypotheses presented in the article.  Then, the results that Visser et. al. obtained for their experiments that tested these predictions were presented 
in graphical form, and the students were required to interpret the graphs/data and draw and explain appropriate conclusions for the predictions that 
they had made.  The final question required students to draw and explain their overall conclusions for the results of the study. 
 
A spreadsheet is attached with the data obtained for the 34 students who performed this exercise/assessment this spring.  A value of 1 was recorded if 
the student provided an appropriate prediction and explanation or conclusion and explanation for each experiment.  A score of 0.5 was recorded if the 
student’s prediction or conclusion was appropriate, but the explanation that they provided was weak or absent.  A score of zero was recorded if the 
exercise question was not answered or if an unfounded prediction or conclusion was given.      
    
As can be seen in the spreadsheet, the average student scores for the predictions and conclusions of each experiment presented in this article ranged 
from 0.9 to 1.0.  These results would appear to indicate that these students were quite capable of providing and explaining appropriate predictions, 
interpreting graphically-presented data, and providing and explaining appropriate conclusions using the results from this scientific article. 
 
The principle factor that led to less than perfect scores for these students was their failure to provide good explanations for their predictions or 
conclusions.  Only two students made any unfounded predictions and no students drew incorrect conclusions in the portion of this assessment that 
considered the individual experiments of this study.   
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As I have observed in prior use of this assessment instrument, these unfounded predictions and conclusions appeared to generally involve confusion 
on the part of the involved students in interpreting the precise aspect of molecular genetics that each experiment of the study was examining.  Student 
30 did not realize the effect of DNA looping when answering question 4.  Student 32 appear to be confused about which allele would have a reduced 
response in her answers to questions 2 and 4, but she appeared to figure out the correct direction of predicted response for the remaining questions.  
None of these errors appeared to involve a misunderstanding of the scientific method as it is generally taught and assessed in our 
introductory courses. 
 
Question 9 in the exercise is somewhat unique in a couple of ways.  It is a form of graph that I am pretty sure that none of the students would have 
seen before, or for that matter that many faculty members would be familiar with, that is used to portray chromatin association patterns as a 
consequence of chromatin looping.  It also required students to make a numerical interpretation of the graph.  Question 9 could be used to assess the 
ability of these students to make quantitative inferences.  All of these students was able to numerically interpret the graph correctly.  No students 
made any graph interpretation errors across the entire exercise. 
 
The lowest average score in this assessment was the score for the final question, which asked the students to evaluate the initial hypotheses using all 
of the results presented in the study.  The score on this item of the assessment was .77, which was considerably lower than the average score for the 
other questions in this assessment.  The low average score on this item resulted primarily from relatively weak explanations given by many students.  
These students generally seemed to understand the appropriate overall conclusions regarding the hypothesis, but many of them did not clearly 
describe how the results of the individual experiments of the study provided results consistent with the initial overall hypothesis.   
 
I suspect that one cause of the relatively low score on this item stems from students giving hasty responses, as opposed to a lack of their 
understanding or ability to provide a thorough conclusion.  If this question emphasized that the results of each experiment should be considered in the 
answer, I think that many more students would have responded with a carefully explained overall conclusion.  Another cause of relatively low scores 
on this item may result from difficulties that the students may have had in synthesis, that is, in generating overall conclusions from the results of 
individual experiments. 
 
Three students drew incorrect conclusions for question 11.  Student 31 attempted to interpret the results of the study in terms of 
dominance/recessiveness, which is not a factor in any of these experiments.  Students 33 and 34 attempted to interpret the results in terms of allele 
frequency, which is also not a factor in any of these experiments.  I interpret these responses as indicating that instead of synthesizing the results 
presented from this study, these three students were attempting to draw overarching conclusions regarding the study, which is appropriate.  However, 
these students did not use the actual results of the study and instead attempted to bring in concepts that were not considered in the study and were not 
directly applicable to the results of the study.  Although this mistake was only made by 3 out of 34 students, we may want to consider boosting our 
efforts to teach the synthesis aspect of the interpretation of research results.    
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In conclusion, the results of this assessment would appear to indicate that our students are generally quite proficient in their ability to use the 
scientific method as it relates to an actual published scientific study.  They were very successful at making and explaining predictions, reading and 
interpreting graphically-presented data, and drawing and explaining scientific conclusions, thus indicating an ability to engage in scientific inference.   
 
The topics of scientific method, graphic interpretation of data, and scientific inference are specifically taught in Bio 1510/1592.  The results of this 
assessment would seem to indicate that our students have retained and refined their understanding and use of the scientific method and scientific 
inference as they progress through our Biology program.  In addition, our students are quite capable of using their understanding to interpret actual, 
published research articles, and they are quite capable of correctly interpreting very complicated molecular genetic research results.   
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