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Knowledge Area:  Science and Nature 
Summary of Assessment 

 

 

Science and Nature is one of nine knowledge areas that define the University Core Curriculum.  

Students are required to take at least one course (3 credit hours) from among the 21 that have 

been approved for inclusion in the University Core.  This knowledge area has three student 

learning outcomes.   

  

After completing the courses in the science and nature knowledge area, students will be able to:  

 

LO #1:  Demonstrate knowledge of major concepts, tools and methodologies in one of the  

              natural sciences. 

 

LO #2:  Understand processes, limitations and ethics of scientific inquiry.  

 

LO #3:  Use scientific inquiry to solve problems and evaluate information.  

 

These learning outcomes were assessed in 2013-14.   

 

Process 

 

Fifteen of the 21 courses in the science and nature knowledge area participated in this 

assessment.  Faculty took a number of different approaches to measuring and rating achievement 

of the learning outcomes, summarized below.  
 

Course Methods Scoring  

ARSC 1020 LO #1: Weekly formative quizzes and 
summative exams, weekly lab activities. 
LO #2:  Student reports on readings of 
current science experiments. 
LO #3:  Laboratory assignments.  

Percentage scores are converted 
into three levels of proficiency.  

ARSC 1021 LO #1: Weekly formative quizzes and 
summative exams, weekly lab activities. 
LO #2:  Student reports on readings of 
current science experiments. 
LO #3:  Laboratory assignments.  

Percentage scores are converted 
into three levels of proficiency.  

BIOL 1001 All LOs: Three multiple choice questions on 
final exam.  

Number of correct answers 
converted into three levels of 
proficiency.  

BIOL 1410 All LOs: Three-four multiple choice questions 
on final exam.  

Number of correct answers 
converted into three levels of 
proficiency.  
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Course Methods Scoring  

CHEM 1002  LO #1:  Mid-term and final exams 
LO #2:  Not evaluated 
LO #3:  Laboratory skills and quantitative 
data analysis.  

Three levels of proficiency with no 
information on how results were 
translated into proficiency levels.    

PHYS 1001 LO #1:  Pre-and post-test (Force Concept 
Inventory).  
LO #2:  Nine formative and two summative 
lab activities.  
LO #3:  Mechanics Baseline Test. 

Percentage scores are converted 
into three levels of proficiency.  

PHYS 1002 LO #1:  Pre-and post-test (Brief Electricity 
and Magnetism Assessment).  
LO #2:  Nine formative and two summative 
lab activities.  
LO #3:  Brief Electricity and Magnetism 
Assessment. 

Percentage scores are converted 
into three levels of proficiency.  

PHYS 1003 LO #1:  Pre-and post-test (Force Concept 
Inventory).  
LO #2:  Nine formative and two summative 
lab activities.  
LO #3:  Mechanics Baseline Test. 

Percentage scores are converted 
into three levels of proficiency.  

PHYS 1004  LO #1:  Pre-and post-test (Brief Electricity 
and Magnetism Assessment).  
LO #2:  Nine formative and two summative 
lab activities.  
LO #3:  Brief Electricity and Magnetism 
Assessment. 

Percentage scores are converted 
into three levels of proficiency.  

PHYS 1007 LO #1:   Selective questions on final exam.  
LO #2:   Not assessed. 
LO #3:   Selective questions on final exam.  

Percentage scores are converted 
into three levels of proficiency. 

PHYS 1008 LO #1:   Gain scores from quizzes to final 
exam on selected items.  
LO #2:   Not assessed. 
LO #3:   Select questions on final exam.  

Percentage scores are converted 
into three levels of proficiency. 

PHYS 1009 LO #1:   Portion of final exam, online 
exercises.   
LO #2:   Online exercises  
LO #3:   Small group discussions.   

Percentage scores are converted 
into three levels of proficiency. 

PHYS 1013 LO #1:   Pre-and post-test (Force Concept 
Inventory)   
LO #2:   Laboratory exercises  
LO #3:   Mechanics Baseline Test. 

Percentage scores are converted 
into three levels of proficiency. 

PHYS 1014 LO #1:  Pre-and post-test (Brief Electricity 
and Magnetism Assessment).  
LO #2:  Laboratory exercises.   
LO #3:  Brief Electricity and Magnetism 
Assessment. 

Percentage scores are converted 
into three levels of proficiency.  
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Course Methods Scoring  

PRST 1120 LO #1:  Paper, exam questions. 
LO #2:  Analysis of current news topics, topic 
papers, student descriptions of ethical 
considerations and consequences. 
LO #3:  Student evaluation of graphs, 
evolution paper, exam question, paper on 
implementing an energy plan.  

Number correct is translated into 
three levels of proficiency.  

 

 

Results 

Summary results for outcome 1:  Demonstrate knowledge of major concepts, tools and 

methodologies in one of the natural sciences. 

 

Course N % Exceeds % Meets % Developing 

ARSC 1020 164 26 60 15 

ARSC 1021 128 30 55 16 

BIOL 1001 661 30 51 19 

BIOL 1410 71 34 66 0 

CHEM 1002 238 37 52 11 

PHYS 1001 202 8 18 74 

PHYS 1002 188 0 12 88 

PHYS 1003 348 31 28 42 

PHYS 1004 326 1 14 85 

PHYS 1007 81 52 22 26 

PHYS 1008 104 49 21 30 

PHYS 1009 121 54 32 14 

PHYS 1013 17 35 29 35 

PHYS 1014 10 10 50 40 

PRST 1120 9 22 44 33 

   Total 1 2,668 26 36 38 
1  Weighted by sample size  
 

 

Summary results for outcome 2:  Understand processes, limitations and ethics of scientific 

inquiry.  

 

Course N % Exceeds % Meets % Developing 

ARSC 1020 90 69 21 10 

ARSC 1021 128 80 13 8 

BIOL 1001 651 5 29 66 

BIOL 1410 71 30 54 17 

PHYS 1001 203 93 6 1 

PHYS 1002 188 83 16 1 

PHYS 1003 359 69 19 11 

PHYS 1004 328 72 27 2 
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PHYS 1009 121 36 55 10 

PHYS 1013 16 81 19 0 

PHYS 1014 12 58 42 0 

PRST 1120 9 56 44 0 

   Total 1 2,176 51 25 24 
1  Weighted by sample size 

 

Summary results for outcome 3:  Use scientific inquiry to solve problems and evaluate 

information 

 

Course N % Exceeds % Meets % Developing 

ARSC 1020 164 87 13 1 

ARSC 1021 128 73 23 3 

BIOL 1001 651 35 42 23 

BIOL 1410 71 49 42 8 

CHEM 1002 238 n/a 923 8 

PHYS 1002 188 0 12 88 

PHYS 1003 326 18 31 51 

PHYS 1004 326 1 14 85 

PHYS 1007 81 52 21 27 

PHYS 1008 104 50 31 19 

PHYS 1009 121 10 45 45 

PHYS 1013 16 19 56 25 

PHYS 1014 10 10 50 40 

PRST 1120 9 22 56 22 

   Total 1  2 2,195 30 30 40 
1  Weighted by sample size      2 Excludes CHEM 1002 
3 Includes both Exceeds and Meets 

 

 

Individual instructors submitted conclusions and suggestions to improve learning: 

 

Course Conclusions Suggestions to Improve Learning 

ARSC 1020 Students are able to perform 
experiments and activities in the lab, but 
are doing less well on quizzes and exams.  
Students’ math preparation for this 
course is weak.   The online homework 
system does not provide sufficient 
formative practice.  Students choose 
science articles from general interest 
journals where much of the 
interpretation is already done for them.  
 
 
 

Changing to online homework system 
that provides a greater variety of 
question types.  “Science in the News” 
assignment will require more in-depth 
analysis of a research article from a 
scholarly journal.  
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Course Conclusions Suggestions to Improve Learning 

ARSC 1021 [ Same as ARSC 1020 ] [ Same as ARSC 1020 ] 

BIOL 1001 Pre-assessment had design flaws and was 
not used.  Students learned basic 
knowledge component but had difficulty 
with basic cell biology question.  Students 
struggled with LO #2.  Students did better 
with LO #3, probably as a result of 
curriculum stressing data analysis.  

Provide additional resources in the 
content area, particularly cell biology.   
More emphasis on scientific design 
throughout the course.  Continue to use 
data analysis throughout the semester 
instead of just near the beginning.   

BIOL 1410 Students were able to learn the basic 
knowledge component of this course.  
They struggled with LO #2.  Data analysis 
topics (LO #3) were very basic, but 
students were able to meet expectations.    

This is the first year for this course.  
Assessment must be challenging enough 
to separate those who have a good 
understanding from those who don’t.  
Revisit concepts in LO #2 throughout the 
course using different topics.   

CHEM 1002 None Reducing class size is perhaps most 
effective way to improve student 
learning.  

PHYS 1001 Results on the FCI were very poor this 
semester and deviate from past trends.  
The MBT was not given due to a 
miscommunication between the PAL and 
the instructor.   Student proficiency for 
LO #2 was extremely good.   

This semester was an anomaly with 4 of 7 
regular faculty gone.  Assessment will be 
repeated in fall 2014, and results will be 
reported to the Core Curriculum Director.  

PHYS 1002 Although BEMA results were low, they 
are not much lower than the national 
average.  Item analysis will be done over 
the summer to identify problem areas.   

Will use results of item analysis to 
discover which concepts are particularly 
difficult for students, and will spend more 
time on those concepts next year.  Two 
regular physics faculty members will 
teach PHYS 1001/1002 next year, rather 
than adjuncts.    

PHYS 1003  FCI post-test results were disappointing; 
several reasons for the lower than 
expected gains were given.  Difficult 
concept areas were identified from the 
MBT results.    

In fall 2014, all sections will be taught by 
regular faculty who are familiar with the 
Six Ideas curriculum.  The use of this 
curriculum will be re-evaluated.  Areas 
for stronger emphasis and greater 
coverage were identified.  

PHYS 1004 Although BEMA results were low, they 
are not much lower than the national 
average.  Item analysis will be done over 
the summer to identify problem areas.  
Interactive engagement is a proven 
strategy for improving BEMA scores, but 
resources are not available for small class 
size.   
 

Re-evaluate Six Ideas approach in favor of 
other texts which may allow greater 
activity and engagement during class.  
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Course Conclusions Suggestions to Improve Learning 

PHYS 1007 While a good percentage of students 
exceeded proficiency, many students 
need improvement.  Liberal arts students 
exhibit anxiety with science courses, and 
may have motivation issues.   

Increase explanations of practical 
applications of meteorology.   Reinforce 
concepts with homework and quizzes.  
Make sure students understand how to 
increase their chances to do well in this 
course and make extra help available.       

PHYS 1008 For LO #1, the normalized gains indicate a 
significant increase in understanding 
from the time of the quiz and the final 
exam.     

Add new activities for in-class student 
group work for difficult topics.    Use D2L 
to increase student interaction and 
interaction with the faculty.   

PHYS 1009 LO#1 and LO#2 were basically met.  The 
population distribution for LO#3 needs 
improvement.   

Students resist reading the text or doing 
the tutorials.  Next offering, tutorials may 
be required before each class meeting.  

PHYS 1013 Assessment results scale to the rough 
proportions of students who came to 
class ready and prepared.   Students who 
struggle also don’t submit daily 
homework regularly.  The laboratory 
results were more satisfactory, possibly 
because activities are done in groups and 
students can get help from their 
colleagues.   

Reading quizzes at the beginning of each 
class would encourage students to 
prepare better for class.  Pair 
weak/strong students for in-class 
problem-solving sessions.  Revise 
homework grading policy.   

PHYS 1014 All students met or exceeded proficiency 
for the lab component.  Analysis of BEMA 
and final exam results revealed problems 
with student comprehension in several 
topic areas.   

Additional emphasis should be placed on 
improving student skills with calculus and 
vectors in examples and in-class lab 
exercises.   

PRST 1120 Students lack analytical skills.  Students 
need additional encouragement to be 
critical of all information sources, 
evaluate and interpret data, connect and 
organize their learning.   

Add online problems and discussions to 
address problem-solving skills.  Rework 
assignments to emphasize critical 
thinking and analysis.  

 

 

 

Observations from the Assessment Director   

 

Quizzes, exams and standardized measures provided the majority of assessment data in this 

knowledge area.  Some instruments contained many items, whereas others relied on as few as 

three multiple choice questions.  Others were indeterminate.  The translation of exam scores to 

proficiency levels varied by course.  These factors account for considerable variability in the 

resulting data.  For example, 93% of students in PHYS 1001 exceeded the standard for LO #2, 

whereas 66% of those in BIOL 1001 failed to meet this standard.   The standardized measures, in 

particular, provide an opportunity to discover which concepts are particularly challenging for 

students.  Except for Chemistry, instructors in all assessed courses constructively discussed their 



7 
 

results and offered thoughtful insights into reasons for students’ failure to achieve in specific 

areas; most made suggestions for improvement. 

 

For more effective assessment of this knowledge area assessment, I would suggest mapping the 

core courses to the knowledge area learning outcomes, in order to identify how and where 

students will learn and be assessed on the outcome.  Learning outcomes 2 and 3 should lend 

themselves to a more consistent definition across courses of what constitutes student learning.  

The standardized instruments used to assess knowledge of major concepts in the natural sciences 

can effectively diagnose where students are in need of further help, even if only a sample can be 

item-analyzed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Summary by Sharron Ronco 

Assessment Director 

August, 2014 


