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Introduction 

In February 2002, the Governor’s Blue Ribbon Commission on Higher Education recommended 
that the State Council of Higher Education in Virginia (SCHEV) coordinate efforts to measure 
student achievement in areas of general education.  Two years later SCHEV provided more 
specific guidelines by mandating that Virginia post-secondary institutions assess six core 
competencies on a rotating basis: 

• Critical Thinking 
• Information Literacy 
• Oral Communication 
• Quantitative Reasoning 
• Scientific Reasoning 
• Written Communication 

 
Based upon SCHEV’s guidelines, the Virginia Community College System (VCCS) determined 
a schedule for assessing core competencies. 

Table 1. Schedule for VCCS Assessments of Core Competencies 
 

Academic Year VCCS Core Competencies 

2002-2003 Written Communication 
Information Literacy (Pilot) 

2003-2004 Information Literacy 
2004-2005 Quantitative Reasoning/ Scientific Reasoning 
2005-2006 Critical Thinking (Pilot) 

2006-2007 Critical Thinking 
Oral Communication 

2008-2009 Quantitative Reasoning/ Scientific Reasoning 
2009-2010 Written Communication 
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In 2006, the VCCS Task Force on General Education proposed general education goals for the 
state-wide community college system.  The VCCS Task Force on General Education detailed 
the knowledge, skills, and/or attitudes that comprise each core competency. 

Quantitative Reasoning and Scientific Reasoning Core Competencies 

VCCS has defined a person who is competent in quantitative reasoning as one who possesses 
the skills and knowledge necessary to apply the use of logic, numbers and mathematics to deal 
effectively with common problems and issues. A person who is quantitatively literate can use 
numerical, geometric and measurement data and concepts, mathematical skills, and principles 
of mathematical reasoning to draw logical conclusions and to make well-reasoned decisions. 
Degree graduates will demonstrate the ability to: 

a. use logical and mathematical reasoning within the context of various disciplines; 
b. interpret and use mathematical formulas; 
c. interpret mathematical models such as graphs, tables and schematics and draw 

inferences from them; 
d. use graphical, symbolic, and numerical methods to analyze, organize and interpret data; 
e. estimate and consider answers to mathematical problems in order to determine 

reasonableness; 
f. represent mathematical information numerically, symbolically and visually, using graphs 

and charts. 

Additionally, a person who is competent in scientific reasoning adheres to a self-correcting 
system of inquiry (the scientific method) and relies on empirical evidence to describe, 
understand, predict and control natural phenomena. Degree graduates will demonstrate the 
ability to: 

a. generate an empirically evidenced and logical argument; 
b. distinguish a scientific argument from a non-scientific argument; 
c. reason by deduction, induction and analogy; 
d. distinguish between causal and correlation relationships; 
e. recognize methods of inquiry that lead to scientific knowledge. 

 
Quantitative Reasoning and Scientific Reasoning Assessment 

The Quantitative Reasoning/Scientific Reasoning Test (QR/SR) was developed by James 
Madison University (JMU).  It is a computer-based multiple-choice test comprised of 71 items.  
The test addresses the following VCCS core competencies: 

1. Use graphical, symbolic, and numerical methods to analyze, organize, and interpret 
natural phenomena. (QR) 

2. Discriminate between association and causation, and identify the types of evidence used 
to establish causation. (QR) 

3. Describe the methods of inquiry that lead to mathematical truth and scientific knowledge 
and be able to distinguish science from pseudoscience. (SR) 

4. Use theories and models as unifying principles that help us understand natural 
phenomena and make predictions. (SR) 
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5. Recognize the interdependence of applied research, basic research, and technology, 
and how they affect society. (SR) 

6. Illustrate the interdependence between developments in science and social and ethical 
issues. (SR) 

7. Formulate hypotheses, identify relevant variables, and design experiments to test 
hypotheses. (SR) 

8. Evaluate the credibility, use, and misuse of scientific and mathematical information in 
scientific developments and public policy issues. (SR) 

 

For the pilot, NOVA invited its prospective graduating students to take part in the assessment.  
The results are presented in Table 2. 

Pilot: Spring 2004 

 
Table 2. Assessment of Quantitative Reasoning and Scientific Reasoning: Spring 2004 

 

Institution 
QR Mean Scores 
(36 Test Items) 

SR Mean Scores 
(35 Test Items) 

# Correct % # Correct % 
NOVA 14.4 40.0% 21.0 60.0% 
VCCS 13.0 36.1% 20.0 57.1% 

 
 

Figure 1. Assessment of Quantitative Reasoning and Scientific Reasoning: Spring 2004 

 
 
For both core competencies, NOVA students performed better than those across VCCS.  The 
average score for NOVA on the QR portion was 40.0%; the average score for NOVA on the SR 
portion was 60.0%. 
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For Spring 2005, NOVA invited 50% of its prospective graduating students to take part in the 
assessment.  While the results for the pilot were reported as percentages of correct responses, 
for the Spring 2005 implementation, three levels of achievement were defined: not proficient, 
proficient, and advanced.  This change makes it difficult to compare performance across the two 
years.  Results of the Spring 2005 implementation are shown in Table 3. 

First Implementation: Spring 2005 

 
Table 3. Assessment of Quantitative Reasoning: Spring 2005 

 
Institution % Not Proficient % Proficient % Advanced 

NOVA 21.7% 65.2% 13.0% 
VCCS 24.4% 67.4% 8.2% 

 
 

Figure 2. Assessment of Quantitative Reasoning: Spring 2005 

 
 
 
Over 78% of the students in the NOVA sample performed at the proficient level or higher for 
quantitative reasoning (compared to 75.6% for VCCS).  NOVA had a larger percent of students 
performing at the advanced level (13.0% compared to 8.2% for VCCS). 
 

 
Table 4. Assessment of Scientific Reasoning: Spring 2005 

 
Institution % Not Proficient % Proficient % Advanced 

NOVA 21.7% 60.9% 17.4% 
VCCS 4.0% 79.3% 16.7% 
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Figure 3. Assessment of Scientific Reasoning: Spring 2005 

 
 
NOVA had similar results for the SR portion of the exam, with approximately 78% of the 
students in the NOVA sample performing at the proficient level or higher for scientific reasoning.  
This is lower than the percentage of VCCS students performing at the proficient level or higher 
(96.0%). 
 
 

For assessments conducted from Fall 2008 to Spring 2010, VCCS was required to conduct 
value-added assessments.  SCHEV defines value-added as “measures that indicate progress, 
or lack thereof, as a consequence of the student’s institutional experience.”  To calculate the 
value-added by the institution, first-time students are tested in Fall semesters, while graduating 
students are assessed in the Spring semesters. 

Second Implementation: 2008-2009 

 
In Fall 2008, the QR skills of first-semester students were assessed.  As such, in order to submit 
test results for 10% of NOVA’s first-semester students in Fall 2008, the Quantitative Reasoning 
Assessment (QRA) was included as an assignment in all SDV (Student Development) 100 
sections.  Students received credit for completing the QRA, regardless of the results.  In Spring 
2009, data were collected for the post-test.  The post-test group was comprised of students in 
their last semester before graduation.  Students graduating in the academic year were 
contacted directly (via mail and phone) and asked to take part in the assessment.  NOVA 
needed at least 300 graduating students to take the QRA.  VCCS received the final scores from 
JMU in Summer 2009.  VCCS is to distribute the final results by institution in Summer 2010.  
NOVA will review and analyze the results in Summer 2010. 
 
 

The results of this assessment activity are shared with several groups of NOVA faculty and 
staff: the Administrative Council; the Student Learning Outcomes Assessment Group; the 
General Education Council; the Instructional and Student Services Committee; the Achieving 

Use of Results 
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the Dream Committee; the Deans Working Group; and the appropriate non-discipline-specific 
degrees, for which the work groups are interdisciplinary.  Feedback and input from various 
stakeholders are used to make changes in the assessment processes used to assess student 
learning.  Such changes complement modifications made to improve the critical thinking skills of 
NOVA’s students.  As part of the review process, the General Education Council is an active 
participant in making recommendations meant to enhance student learning at NOVA. 
 
 

VCCS will conduct its next assessment of quantitative and scientific reasoning skills in the 
academic year 2014-2015.  The table below presents the schedule for upcoming VCCS core 
competency assessments. 

Next Implementation 

 
Table 5. Schedule for Future VCCS Assessments of Core Competencies 

 
Academic Year VCCS Core Competencies 

2011-2012 Critical Thinking 
2012-2013 Oral Communication 
2013-2114 Information Literacy 
2014-2015 Quantitative Reasoning/Scientific Reasoning 
2015-2016 Written Communication 

 
 

NOVA was able to collect data from over 1,000 students in 2008-2009.  NOVA will be able to 
analyze its results in more detail than those provided by VCCS.  Results will be analyzed in 
Summer 2010. 

NOVA’s Independent Assessment of QR/SR 

 
 


