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Overview 
The University of Hawaiʻi -- West O’ahu (UHWO) is committed to improving educational 
effectiveness through assessment projects that involve the work of faculty, staff, and students.  
Campus-wide assessment projects target WASC Senior College and University Commission 
(WSCUC) Core Competencies, and draw on the protocols, rubrics, and processes outlined by the 
AAC&U VALUE Institute and other like assessment organizations.  Further, these projects take 
into account national standards and best practices not only for assessment, but also for evaluating 
how students meet WSCUC core competencies and what professional learning could support 
faculty and staff in strengthening their teaching praxes. 

As a result of this commitment, UHWO has previously assessed and proposed recommendations 
for the teaching of Ethical Reasoning in 2017-2018, Written Communication in 2018-2019, and 
is currently completing an assessment of both Information Literacy and Critical Thinking.  These 
reports are or will be available on the UHWO Assessment Website.  The present report shares 
key findings, individual course assessments, and recommendations for the teaching of 
Quantitative Reasoning in 2020-2021. 
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Core Competency/NSSE Summary/Program Review 
One of the WSCUC Core Competencies is Quantitative Reasoning. According to the WSCUC 
Criteria for Review (CFR) 2.2a, “undergraduate programs must ensure the development of core 
competencies including, but not limited to, written and oral communication, quantitative 
reasoning, information literacy, and critical thinking.” Further, CFR 2.2a requires that an 
institution explain learning outcomes in relation to those core competencies and demonstrate the 
extent to which those outcomes are achieved.  

Quantitative Reasoning (QR) is the ability to reason and solve quantitative problems, creating 
sophisticated arguments supported by quantitative evidence that is clearly communicated in a 
variety of formats (using words, tables, graphs, mathematical equations, etc., as appropriate.  At 
UHWO, several Institutional Learning Outcomes (ILOs) and General Education Learning 
Outcomes (GELOs) align to the WSCUC Quantitative Reasoning Core Competencies and while 
several ILOs can encompass Quantitative Reasoning (ILO 1 Effective Communication, ILO 3 
Critical Thinking and ILO 4 Disciplinary Knowledge), UHWO GELO 3: Quantitative Reasoning 
directly flows from the WSCUC Core Competencies.  UHWO courses aligned with GELO 3  

1. provide students with theoretical justifications for and limitation of mathematical or 
statistical methods, and the formulas, tools, or approaches used in the course and,  

2. include application of abstract or theoretical ideas and information to the solution of 
practical quantitative reasoning problems arising in pure and applied research in specific 
disciplines, professional settings, and/or daily and civic life. 

 Each degree program at UH West O’ahu has its own Degree Learning Outcomes (DLOs) that 
flow from the ILOs and GELOs. Refer to the given division for information regarding their 
DLOs. 

Quantitative Reasoning Student Learning Outcome 
Benchmarks 

WSCUC requires an institution to set a specific level of performance expected at graduation.  A 
general benchmark of 2.4 for student success in learning outcomes across the institution was 
used to evaluate student proficiency in this assessment.  To aid in the determination of 
demonstrated competency in quantitative reasoning learning outcomes at different curriculum 
levels and to get a broader understanding at student success, UHWO adheres to the following 
additional benchmarks: 

● Introductory level (I - Benchmark and Developing): 
○ 80% Students in designated Introductory level courses shall demonstrate a 

learning performance at the benchmark level (1). 
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○ 50% Students in designated Introductory level courses shall demonstrate a 
learning performance at the developing level (2).    

● Reinforced level (R - Developing and Proficient) : 
○ 75% Students in the designated Reinforced level courses shall demonstrate a 

learning performance at the developing level (2). 
○ 50% Students in the designated Reinforced level courses shall demonstrate a 

learning performance at the Proficient level (3). 
● Mastery level (M - Proficient and Highly Proficient): 

○ 100% Students in the designated Mastery level courses shall demonstrate a 
learning performance at the Proficient level (3). 

○ 75% Students in the designated Mastery level courses shall demonstrate a 
learning performance at the Highly Proficient level (4). 

Assessment Cycle 
The recent departure of the Director of Assessment and budget restraints stemming from the 
COVID-19 pandemic resulted in a temporary assessment procedure for the 2020-2021 
Assessment Cycle.  The UHWO Divisional Assessment Coordinator Committee was disbanded, 
and Division Chairs (DC) worked with faculty to complete the steps of assessment cycle, 
including identifying courses within the Division’s curriculum maps that offer an Introductory (I) 
to Reinforcement (R) to Mastery (M) opportunity for students related to the Quantitative 
Reasoning core competency.  While the DCs and volunteer faculty members coordinated the 
identification of courses, artifact collection, and artifact submission, reviewing and rating the 
artifacts was completed by evaluated in spring 2021 by a team of mathematics and science 
faculty, including members of the Faculty Senate’s Quantitative Reasoning Subcommittee, using 
the AAC&U’s Quantitative Literacy VALUE Rubric (Appendix A).   

In collaboration with the DCs, the volunteer faculty serving as ad-hoc assessment coordinators 
identified classes that offer an I, R, and M experience for the quantitative reasoning learning 
outcome.  Once the courses had been identified, a random selection of 30% of the courses at 
each curriculum level were utilized for assessment purposes/student artifact collection.  From 
those courses, a sample set of student artifacts was collected, representing at least 30% of the 
total students enrolled in each course.  Collected artifacts included evidence of student learning 
in the form of exams, homework assignments, and lab activities that emphasized the use of 
mathematical content.  

Division chairs tasked volunteer assessment representatives and/or the Faculty responsible for 
teaching the identified courses to submit student artifacts and key course information via a 
Google Form designed by UHWO IRO.  Due to previously established procedures, some 
divisions also submitted student artifacts via a shared google drive previously created by the 
former Assessment Director.  Artifacts submitted via the Google Form were not graded nor 
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coded/deidentified when submitted to the Assessment Team, allowing for the UHWO IRO to 
create a code utilized for disaggregation and analyses purposes.   Once appropriately coded, the 
artifacts were shared with the QR Assessment review team, and each rater was assigned ~15-17 
artifacts to review in an abbreviated timeframe.  Raters were asked to review all submitted 
artifacts, even those de-identified prior to submission, enabling results to be shared with 
divisions on a broad scale.  Artifacts were rated using a pre-formatted excel sheet, and, when 
possible, data were organized by UHWO IRO to provide scores disaggregated by a diverse array 
of demographic information, including but not limited to gender, ethnicity, pell status, first 
generation status, geographical location, educational level, GPA, course delivery, and specific 
course level factors.  Preliminary results based on the disaggregated data were shared with the 
rating committee and OVCAA for recommendations and inclusion in required institutional 
reporting, respectively.  To summarize the assessment cycle for 2020-2021, Table 1 below 
provides dates (left column), activities (middle column), and 1-2 sentence descriptions (right 
column). 

Table 1: 2020-2021 Assessment Cycle 
 

Date(s) Activities Description 

November - 
December 
2020 

Establishment of Assessment 
Plan 

Procedures for collecting examples of direct 
evidence confirmed and presented to DCs 

 

Feb - April 
2021 

Collection of Artifacts Student artifacts and key course information 
submitted via a Google Form or shared 
google drive. 

May 2021 Artifact Review and Rating Six UHWO Faculty and Staff completed a 
review of assigned QR artifacts using the 
AAC&U Quantitative Reasoning rubric by 
mid May 2021.  

May 2021 Data Analysis Data was disaggregated and ratings were 
averaged based on various demographic 
factors. 



Assessment Report: Quantitative Reasoning Assessment Project (2020-21) 5 

May 2021 Assessment Report Draft 1 
Generated 

Draft 1 of Quantitative Reasoning Report 
created and shared with review committee 
& OVCAA. 

June 2021 Final Assessment Report and 
Findings Distributed 

A general report shared with the public via 
UHWO Assessment website 

 

2020-2021 Division Chairs and Volunteer Assessment Faculty and Staff 
● MNHS: Michael Furuto, DC and Olivia George 
● SSCI:  Louis Herman, DC and Mark Hopper 
● PUBA: Kristina Lu, DC and Lisa Spencer 
● HUM: Jon Magnussen, DC and Lisa Rosenlee 
● EDUC: Mary Heller, DC and Jonathan Schwartz 
● BUSA: Matt Chapman, DC, Leslie Rush, and Marnelli Ulep 
● CM: Sharla Hanaoka, DC 
● Interim UHWO Assessment Coordinator: Rebecca Romine 

2020-2021 Quantitative Reasoning Assessment Review Team 
● Olivia George: Mathematics, Natural and Health Sciences 
● Brad Ashburn: Mathematics, Natural and Health Sciences 
● Lelemia Irvine: Mathematics, Natural and Health Sciences 
● Kamuela Yong: Mathematics, Natural and Health Sciences 
● Eric Wen: Business Administration 
● Rebecca Romine: Mathematics, Natural and Health Sciences 

Key Findings 

As an indicator of student success related to Learning Outcomes for Quantitative Reasoning, 
UHWO established a set of benchmarks for each curricula level (see above).  Due to COVID-19 
related budget constraints, divisional assessment coordinator positions were temporarily 
suspended.  Thus, organization and analysis of data that contributed to assessment reports for 
each division were completed through a coordinated effort between an informal Assessment 
Team, the OVCAA and UHWO’s IRO.  The 2020-2021 Quantitative Reasoning Assessment 
report was the second to include disaggregated data, as previously recommended by WSCUC.   
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A total of 97 artifacts were submitted, with 89 submitted in the format necessary for 
disaggregated assessment review.  Overall, the average rating for Quantitative Reasoning was 
2.9 - indicative of a high “developing” score, surpassing the general benchmark of 2.4 for 
expected proficiency.  Students scored highest overall in the Representation component (average 
rating across curriculum levels of 3.1), described as the ability to convert relevant information 
into various mathematical forms (e.g., equations, graphs, diagrams, tables, words).  The 
Interpretation (the ability to explain information presented in mathematical forms (e.g., 
equations, graphs, diagrams, tables, words) and Communication (Expressing quantitative 
evidence in support of the argument or purpose of the work (in terms of what evidence is used 
and how it is formatted, presented, and contextualized) components of Quantitative Reasoning 
were relatively similar, with students from all curriculum levels rated an average of 2.8.   

Analysis of the data disaggregated at the curriculum level revealed that UHWO students, in 
general, are sufficiently able to demonstrate appropriate levels of proficiency in Quantitative 
Reasoning.  Students enrolled in courses at the Introductory and Master curriculum levels 
demonstrated “Developing” at a 2.9, and students enrolled in courses at the Reinforce curriculum 
level demonstrated “Proficiency” at a 3.1. Based on this data, students at the curriculum level of 
Introduce successfully met the benchmarks and:   

● 98% of students in designated Introductory level courses demonstrated a learning 
performance at or above the benchmark level (1). 

● 93% of students in designated Introductory level courses demonstrated a learning 
performance at or above the developing level (2).    

Students at the Reinforce level also demonstrated proficiency above benchmark level: 

● 96% of students in the designated Reinforced level courses demonstrated a learning 
performance at or above the developing level (2). 

● 63% Students in the designated Reinforced level courses demonstrated a learning 
performance at or above the Proficient level (3). 

Students assessed at the curriculum level of Mastery fell below expected benchmarks: 

● 45% of students in the designated Mastery level courses demonstrated a learning 
performance at the Proficient level (3). 

● Only 20% of students in the designated Mastery level courses demonstrated a learning 
performance at the Highly Proficient level (4). 

These scores indicate that students at the Mastery level could benefit from additional support 
related to all components of Quantitative Reasoning in these higher level courses.  Important to 
note is that the data could potentially be misleading as all Mastery level artifacts came from the 
same Division (BUSA) and course (BUSA 321), where as artifacts rated at the I and R 
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curriculum levels were collected from several disciplines (BUSA, MATH, CHEM, and ACC) 
and variety of courses.   

Individual Course Assessments 
Assessment reports for each respective division were not submitted as the assessment 
coordinator positions were temporarily put on hold.   For the purposes of this assessment, a 
single, institutional assessment report for Quantitative Reasoning will be submitted. 

Please refer to the UHWO assessment website for detailed dashboards highlighting 
disaggregated information mentioned in this report. 

Business Administration 
BUSA submitted artifacts (n=49) from three separate courses (ACC 202, BUSA 320 and BUSA 
321) and for each curriculum level.   While the sample size was still relatively small, the 
diversity of artifacts allowed a somewhat comprehensive review of demonstrated student 
learning related to Quantitative Reasoning for the BUSA Division but also for the General 
Business Administration program, in which these courses help constitute the lower division 
requirements and BUSA core.  Artifacts at the Introductory curriculum level averaged the lowest 
rating, with students demonstrating the most proficiency in Representation or “converting 
relevant information into mathematical forms” (2.6) and the least in Communication or 
“communicating quantitative evidence” (2.4).  At the Reinforced curriculum level, artifacts were 
also rated the highest in Representation (3.21) and lowest in Communication (2.89).  
Surprisingly, student artifacts at the Mastery curriculum level averaged a lower proficiency 
(2.85) than those at the Reinforced level.  This decreased proficiency was most obviously 
demonstrated by the low Interpretation (“explaining information presented in mathematical 
forms) component of the rubric.   Please refer to the rubric in Appendix A for further 
clarification of these ratings, and refer to the UHWO assessment site for a detailed dashboard 
illustrating the disaggregated date for this division.   

Creative Media 
Creative Media did not submit artifacts for review for the Quantitative Reasoning core 
competency assessment.   

Education 
Artifacts gathered across the I, R, and M curriculum levels for EDUC were de-identified and 
thus not appropriate for this assessment review.  Detailed aggregated results for EDUC 
Quantitative Reasoning is available on the UHWO Assessment website. 
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Humanities 
Humanities did not submit artifacts for review for the Quantitative Reasoning core competency 
assessment. 

Math, Natural, and Health Sciences 
The recently established Math, Natural, and Health Sciences (MNHS) Division has steadily been 
increasing the number of courses offered and resultant collected artifacts. However, artifacts 
submitted for several courses were de-identified prior to submission and not appropriate for this 
assessment review.  The MNHS specific courses that addressed quantitative reasoning included a 
lower division Biology lab course (BIOL 172Lab) and a lower division Chemistry course 
(CHEM 161) at the Introductory curriculum level, two lower division Math courses (MATH 241 
and MATH 242) at the Reinforce curriculum level, and three upper division Math courses 
(MATH 304,  MATH 307, and MATH 331) also indicated as Introductory curriculum level. In 
general, the Biology and Chemistry students scored lowest on Interpretation, defined as the 
ability to explain information presented in mathematical forms.  Students in these courses often 
only have completed introductory math, if any math at all, and so may have limited experience 
with how to use math to explain scientific concepts.  Though MATH 304 was initially identified 
at the Introductory level, it has set a full year of Calculus as a prerequisite, thus students in this 
course have significant experience (at least 1 year or more of college level math) in 
communicating, interpreting, and representing information in mathematical forms.  Such 
experience may explain the high ratings (average ratings = 4.00) of the MATH 304 student 
artifacts.  However, despite similar prerequisites, student artifacts from MATH 331 were not 
rated highly (avg. rating = 2.4).  On a positive note, ratings of the the Biology, Chemistry, and 
Math artifacts confirmed that 80% the MNHS students in Introductory level courses shall 
demonstrate a learning performance at the benchmark level (1), thus meeting benchmark 
expectations.  Artifacts at the Reinforce curriculum level met expected benchmarks; average 
ratings were 3.2.  Despite this success, these students scored lowest in expressing quantitative 
evidence in support of the argument or purpose of the work (in terms of what evidence is used 
and how it is formatted, presented, and contextualized). This may be due to the course content or 
to the student demographics; typically UHWO students complete at least a 2 semester series of 
Math prerequisite courses to enroll in either MATH 241 and/or MATH 242, however some 
students can enroll directly into these courses based on the outcomes of a Math placement tests. 
Student performance, as reflected in the artifact rating, may be somewhat based on previous 
Math course experience.  Finally, MNHS students enrolled in Reinforce curriculum level courses 
met the expected benchmark as more than 75% of the students enrolled demonstrated a learning 
performance at the developing level (2).  Detailed aggregated results for MNHS Quantitative 
Reasoning is available on the UHWO Assessment website. 
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Public Administration  
Artifacts gathered across the I, R, and M curriculum levels for PUBA were de-identified and thus 
not appropriate for this assessment review.  Detailed aggregated results for PUBA Quantitative 
Reasoning is available on the UHWO Assessment website. 

Social Sciences 
Social Sciences did not submit artifacts for review for the Quantitative Reasoning core 
competency assessment. 

Recommendations 
Based on this assessment project, the following is recommended 

● Organize a group of UHWO faculty members from each division to adapt the AAC&U 
rubric for discipline specific Quantitative Reasoning. 

● Review benchmarks for expected proficiency and update as needed 
● Update curriculum maps for the QR assessment within concentrations and degree 

programs 
● Revise the current UHWO Assessment handbook to include updated procedures, policies 

and benchmarks related to QR assessment 
● Review curriculum level designations to better scaffold I, R, and M within a degree and 

to provide seamless transition from one level to the next (example, some 300-level 
courses that were tagged at the introductory "I" level but then the shift to a 400-level 
course (in the same concentration) was tagged at the Mastery "M" level, there was no 
intermediate at the "R" level) 

● Provide professional development (workshops, videos, or seminars) for faculty on 
assessment in general, but also to help clarify what signature assignments are and how to 
develop them.
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Appendix A 

  
Highly Proficient 

4 

Proficient 

3 

Developing 

2 

Benchmark 

1 

Fails to 
Meet Basic 
Level 
Performance 

0 

Interpretation 

Ability to explain 
information presented in 
mathematical forms (e.g., 
equations, graphs, 
diagrams, tables, words) 

Provides accurate 
explanations of 
information 
presented in 
mathematical 
forms. Makes 
appropriate 
inferences based on 
that information. 
For example, 
accurately explains 
the trend data 
shown in a graph 
and makes 
reasonable 
predictions 
regarding what the 
data suggest about 
future events. 

Provides accurate 
explanations of 
information 
presented in 
mathematical forms. 
For instance, 
accurately explains 
the trend data 
shown in a graph. 

Provides somewhat 
accurate explanations of 
information presented in 
mathematical forms, but 
occasionally makes minor 
errors related to 
computations or units. 
For instance, accurately 
explains trend data shown 
in a graph, but may 
miscalculate the slope of 
the trend line. 

Attempts to explain 
information presented in 
mathematical forms, but 
draws incorrect 
conclusions about what 
the information means. 
For example, attempts to 
explain the trend data 
shown in a graph, but 
will frequently 
misinterpret the nature 
of that trend, perhaps by 
confusing positive and 
negative trends. 
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Representation 

Ability to convert relevant 
information into various 
mathematical forms (e.g., 
equations, graphs, 
diagrams, tables, words) 

Skillfully converts 
relevant 
information into an 
insightful 
mathematical 
portrayal in a way 
that contributes to a 
further or deeper 
understanding. 

Competently 
converts relevant 
information into an 
appropriate and 
desired 
mathematical 
portrayal. 

Completes conversion of 
information but resulting 
mathematical portrayal is 
only partially appropriate 
or accurate. 

Completes conversion of 
information but resulting 
mathematical portrayal 
is inappropriate or 
inaccurate. 

  

Communication 

Expressing quantitative 
evidence in support of the 
argument or purpose of the 
work (in terms of what 
evidence is used and how it 
is formatted, presented, and 
contextualized) 

Uses quantitative 
information in 
connection with the 
argument or 
purpose of the 
work, presents it in 
an effective format, 
and explicates it 
with consistently 
high quality. 

Uses quantitative 
information in 
connection with the 
argument or 
purpose of the 
work, though data 
may be presented in 
a less than 
completely effective 
format or some 
parts of the 
explication may be 
uneven. 

Uses quantitative 
information, but does not 
effectively connect it to 
the argument or purpose 
of the work. 

Presents an argument for 
which quantitative 
evidence is pertinent but 
does not provide 
adequate explicit 
numerical support. (May 
use quasi-quantitative 
words such as "many," 
"few," "increasing," 
"small," and the like in 
place of actual 
quantities.) 
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