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Academic Program Review  
for 

The Department of Chemistry 
AY 2022-2023 

I.  Meaning of the Degree 
 
The University of Hawai'i at Hilo Chemistry Department offers three distinct Bachelor of Science 
degrees designed to prepare students for career opportunities and further study in the 
molecular sciences.  Students will develop a fundamental understanding of chemistry in the key 
areas of analytical, inorganic, instrumental, organic, and physical chemistry, will engage in hands-
on learning in the laboratory, and have the opportunity to participate in cutting edge research 
with chemistry faculty.   

• Bachelor of Science in Chemistry 

The B.S. in Chemistry is the traditional chemistry degree intended for students with a 

strong interest in chemistry, math, and physics, and is suited for students aiming to 

pursue graduate education in chemistry. 

• Bachelor of Science in Chemistry - Biosciences Track 

The Chemistry-Biosciences track will prepare students for graduate/professional school in 

chemistry, biosciences and other related fields, and also provide sufficient preparation to 

begin a career working in a laboratory using modern technology.   

• Bachelor of Science in Chemistry - Health Sciences Track 

The Chemistry-Health Sciences track is designed for students seeking a career in health-

related fields such as pharmacy, medicine, and dentistry, and specifically satisfies the 

prerequisite courses required for the Doctor of Pharmacy (PharmD) program at UH Hilo. 

The successful graduate will have the knowledge of theory required to understand chemical 
reactions and processes at the molecular level, will have the skills to carry out complex 
laboratory tasks and sequences, and will have the ability to engage in the scientific process by 
communicating ideas and concepts through written text and oral presentations.    
 
Because few students major in chemistry, graduates tend to find options for further study in 
graduate or professional school or to immediately enter the workforce as chemists or laboratory 
technicians.  Chemistry majors who also complete the UH Hilo Teacher Education Program may 
apply for initial basic teaching certificates in elementary and secondary education in the State of 
Hawai’i.  The Department also offers non-chemistry majors the opportunity to minor in 
Chemistry.  Furthermore, the Department offers the Subject Certificate in Pre-Pharmacy for 
students that complete all coursework required to apply to the UH Hilo Daniel K. Inouye College 
of Pharmacy (DKICP) Doctor of Pharmacy program.  
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II. Mission Statement 
 
Department of Chemistry Mission Statement 
The mission of the undergraduate degree program in chemistry is to offer a general and specific 
set of courses in several areas in chemistry that will provide students with a fundamental 
understanding, through qualitative and quantitative reasoning, of matter and energy and the 
changes that they undergo.    
 
UH Hilo Mission Statement:  ʻAʻohe pau ka ʻike i ka hālau hoʻokahi.  English interpretation: One 
learns from many sources. The purpose of our university ʻohana (family) is to challenge students 
to reach their highest level of academic achievement by inspiring learning, discovery and 
creativity inside and outside the classroom.  Our kuleana (responsibility) is to improve the quality 
of life of the people of Hawaiʻi, the Pacific region and the world. 
 
Chemistry serves the university by providing high quality courses to a broad set of students at 
the University.  These students include those taking chemistry courses for General Education 
purposes, to satisfy coursework for their selected academic program, to work towards a 
Chemistry Minor, to satisfy College of Pharmacy perquisites, to work toward the Chemistry 
Major, and/or to simply learn more about chemistry without necessarily needing the credits for a 
larger certificate or program.  The chemistry courses are designed to challenge students.  These 
courses may contain relatively complex mathematical and quantitative problems and will 
encourage students to think about matter and energy. These are concepts that cannot be seen 
and are therefore challenging to grasp.  While much of the learning of theory takes place inside a 
traditional lecture classroom, a great deal of discovery and creativity occurs inside the 
laboratory.  The laboratory is a place where students have the opportunity to explore, observe, 
and ask questions. This lies at the heart of what the UH Hilo mission means when it says “outside 
the classroom.” Furthermore, some chemistry courses actually do take students outside the 
classroom to view the miraculous nature of the Big Island, to visit local businesses and 
operations, and to collect samples to bring back to the laboratory.  Ultimately, chemistry is 
critically important to improving the quality of life of the people of Hawai’i, the Pacific Region 
and the world.  Quality of life issues will always be tied to the health of the environment and the 
quality of products that humans manufacture and consume.  Chemistry is key to understanding 
the environment, our health, medicine, energy, agriculture, and our food supply.     
 

III. Executive Summary   
 
III.A.  Brief History of the Department of Chemistry Leading up to the 2014-2015 Program Review   
 
The history of the University of Hawaii at Hilo--the UH Hilo Program began as an extension of UH 
Manoa in 1947. The Hilo Program was renamed University of Hawaii-Hilo Center in 1949, 
redesignated as the University of Hawaii-Hilo Branch in 1951, and became known in 1970 as it is 
today, the University of Hawai’i at Hilo, within the University of Hawai’i System.   

https://hilo.hawaii.edu/catalog/mission
https://hilo.hawaii.edu/chancellor/history-of-UH-Hilo.php
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The Chemistry baccalaureate degree was established in 1972.  The UH Hilo website hosts older 
catalogs dating back to academic year 1997-1998 (AY 1998) for easy access.  In AY 1998, the 
catalog indicates the department had three faculty, none of whom are still here today.  The 
department also offered two separate Bachelor of Arts degrees: the BA in Chemistry and the BA 
in Chemistry – Health Sciences.   
 
A critical historical point occurred in 2007 when the College of Pharmacy (DKICP) opened its 
doors and accepted its first class of PharmD students. By this time, the Department still had the 
present two BA degrees but the faculty count had grown to four with at least one lecturer who 
was also employed at this time.  The establishment of the new College of Pharmacy meant an 
increased workload; and, therefore, a fifth tenure track faculty was added in Fall of 2008.   
 
Regarding changes to the curriculum, in 2010-2011, CHEM 320 Descriptive Inorganic Chemistry 
was added to the list of courses required for the BA in Chemistry but the requirement of 6 
elective credits in CHEM courses above the 200 level was dropped.  CHEM 320 was also added to 
the BA in CHEM – Health Sciences program, but no requirements were dropped. Also in 2011-
2012, BIOL 410 Biochemistry was added to the list of courses required for the BA in Chemistry, 
but no requirements were dropped.  At this time the prerequisites for BIOL 410 were only CHEM 
242 Organic Chemistry and PHYS 107 College Physics II (now: PHYS 152) or PHYS 171 General 
Physics II (now: PHYS 272).  However, beginning in catalog year 2014-2015, the BIOL 410 
prerequisites were changed to BIOL 270 Intermediate Cellular and Molecular Biology and CHEM 
242.  Furthermore, the prerequisites for BIOL 270 were BIOL 175 Introductory Biology I and BIOL 
176 Introductory Biology II.  These prerequisites of BIOL 175, BIOL 176, and BIOL 270 were not 
added to the list of courses required by the BA in CHEM program and this was noted in the 2014 
Program Review.   
 
Historical changes occurring after the Program Review of 2014 are discussed in the following 
sections. 
 
III.B.  The 2014-2015 Department of Chemistry Program Review   
 
The last review for the Department was carried out during the 2014-2015 academic year, and 
included a report of external reviewer Dr. Thomas Poon. 
 
This section of the report will focus on the Department’s actions taken in response to the report 
filed by the external reviewer. Dr. Poon made a site visit to UH Hilo on October 20-21, 2014 
which led him to make several suggestions for improvement.  Additionally, a Memorandum of 
Understanding (MOU) was signed by the Department and the UH Hilo Administration in October 
2015.  Please note that the MOU has since ceased being a requirement for the program review 
process; however, the External Reviewer’s Recommendations, the Chemistry Department’s 
subsequent actions, and Administration’s support provide as a good framework for 
understanding the challenges and successes of the department over the past eight years. 
Dr. Poon offered a number of suggestions: 

https://hilo.hawaii.edu/catalog/back-issues
https://hilo.hawaii.edu/documents/uhh/accreditation/2014ChemistryProgramReview-CL.pdf
https://hilo.hawaii.edu/documents/uhh/accreditation/UHHChemistry-ExternalReview-Poon_final-CL.pdf
https://hilo.hawaii.edu/documents/wasc/ADA/Information_Literacy/MOAExternalProgramReviewChemistry-CL-ADA.pdf
https://hilo.hawaii.edu/documents/wasc/ADA/Information_Literacy/MOAExternalProgramReviewChemistry-CL-ADA.pdf
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• ER.1.  It is very important that [chemicals and other hazardous substances] be disposed 

of properly and not merely transferred to the new shed when construction is completed.  

• ER.2.  Usage of Kilohana tutoring should be tracked and the academic progress of 

students who use the service should be evaluated.  

• ER.3.  It is very important for the CAS to account for pre-bachelors pharmacy matriculants 

moving forward, especially if administrative decisions on departmental resources are to 

be made based on retention and degree completion numbers.   

• ER.4.  The institution and/or the chemistry department could utilize the sentiments and 

good will of these and future students by creating a student mentor program staffed by 

upper-level science students to help first and second year students navigate their first 

two years as UHH science students. 

• ER.5.  I recommend that [key] courses . . . be added to the official list of courses required 

for the major. 

• ER.6.  I strongly recommend that the department take the appropriate steps to 

convert the chemistry health sciences degree to a B.S. option. 

• ER.7.  Suggest that the department approach its curriculum with a united front if it 

wishes to retain its majors and attract new students. 

• ER.8.  Change the name of the Chemistry Health Sciences major. 

• ER.9.  The department absolutely needs a larger budget to provide modern laboratory 

experiences for its students, and to implement some of the suggestions from this report. 

• ER.10.  I recommend that the department review the ACS Guidelines and meet as a 

group to discuss the requirements for ACS approval.  

• ER.11.  I recommend that the department think strategically about how to reapportion 

instrumentation so that either (1) one or two of the smaller lab spaces can be dedicated 

to faculty for research, or (2) the courses that utilize the spaces do so in an efficient way 

that frees up space for research during certain days of the week, whole stretches of a 

semester, or whole semesters.    

• ER.12.  The chemistry department should advertise and promote these experiences to its 

students very early on in their academic careers (many accept first-year applicants).  

More than that, however, the department should establish more proactive support to 

encourage and help students to apply for these opportunities because, as I indicated 

earlier, many first-generation students lack the cultural capital to pursue these endeavors 

on their own. 

• ER. 13.  I recommend changing the major requirement such that one of these seminar 

courses is offered in the fall of the junior year for chemistry and chemistry health 

sciences majors only. I then recommend changing the emphasis of the course to proposal 

writing. 
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• ER.14.  Another possibility for increasing research opportunities for students and for 

promoting a faculty member’s research agenda is to offer a lab-based research course 

required of all majors. 

• ER.15.  Celebrate the research accomplishments of students (and faculty). 

• ER.16.  I recommend taking these statements out of the “Learning Outcomes/Objectives” 

sections of the syllabi (perhaps moving them to a different section) and replacing them 

with measurable outcomes. 

• ER.17.  The next step for the department with regard to course level assessment would 

be to code particular questions from these exams to their stated learning outcomes and 

to analyze student performance in this regard. In addition, learning outcomes should be 

added to courses that currently do not have them. 

• ER.18.  One way that the department can conduct some level of program level 

assessment is to determine learning outcomes for the majors that they offer. 

• ER.19.  I recommend that future assessments be done using the guidelines set forth by 

the ALO/Assessment Office. 

• ER.20.  I would like to suggest that the department consider applying for other courses to 

count for the institutional written communication requirement.  

Subsequent references to these recommendations will be made using ER.# in this next section 
which speaks about the changes made to operations, student support, curriculum, and facilities 
which have taken place over the past several years. 
 
Since the 2014 review, a new chemical storage shed has been constructed (ER.1). To this 
author’s knowledge, items have not been transferred from the old shed to the new shed.  
Unfortunately, all the items in the old storage shed still have not been disposed of properly.  
Since the old shed stores items from the entire university, not just from the Department of 
Chemistry, we suggest that the Environmental Health and Safety Office (EHSO) should take the 
lead in managing the chemical storage sheds. From this author’s point of view, proper disposal 
and managing of the old storage shed is a top priority for the University.  UH Hilo has a draft 
Sustainability Plan; this plan mentions “Waste” under the section “Operations,” but does not 
outline a plan to manage chemical waste.  
 
The Kilohana Academic Success Center records the number of students coming in for chemistry 
tutoring and that data is now shared with the department and the Department works closely 
with Kilohana by recommending tutors, advertising tutoring hours for the chemistry tutors, and 
by providing syllabi, schedules, textbooks, and instructor’s notes to the center (ER.2).  The 
Kilohana Tutoring Center specifically maintains a Chemistry / Biology Tutoring Schedule which 
includes two names of tutors who are chemistry majors (ER.4). These tutors help first- and 
second-year students in their specific coursework but may also give broader guidance about 
navigating the curriculum and other opportunities that may be available.  The Department will 
continue to work closely with Kilohana and request access to the data for tracking purposes.  

https://hilo.hawaii.edu/uhh/ehso/
https://hilo.hawaii.edu/sustainability/plan.php
https://hilo.hawaii.edu/kilohana/
https://hilo.hawaii.edu/kilohana/Chem-Bio-Calendar.php
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Making our majors more visible in Kilohana is just one of the steps the department has taken to 
better highlight the major. Attaining this goal requires better data and as our current IR capacity 
is limited, we are currently unable to track medical or pharmacy students as they pass through 
our degree on their way to intended programs per Dr. Poon’s recommendation.  
 
On a curriculum level, we have been able to develop the Pre-pharmacy Subject Certificate and to 
provide a greatly revised BS in CHEM – Health Sciences track that would closely align with the 
pre-pharmacy requirements (ER.5 through ER.8).  The Department began offering the Board of 
Regents approved Pre-Pharmacy Subject Certificate (SC) in the 2016-2017 academic year.  This 
SC now helps us track pharmacy students. To earn the SC, students must satisfy all the pre-
pharmacy requirements, apply for the SC, and graduate with a terminal degree (BA, BS, or 
PharmD).  Because the SC is not necessarily as high of a priority to the students entering into 
Pharmacy, anecdotally we know of some students who complete the pre-requisite program 
requirements but do not obtain the SC simply because they do not apply for it.  Therefore, the 
number of SCs provides an incomplete picture of the number of students that have taken the 
pre-pharmacy curriculum. As of this writing, it is not clear how the Department can receive 
credit for the students’ completion of the curriculum (ER.3).  Nevertheless, the data on the 
number of Pre-pharmacy SCs awarded can easily be obtained from the Program Review 
Dashboard though how this data can be better aligned to resource allocation is not clear.  
 

 
 

Regarding curricular suggestions posed 
by the previous external reviewer, the 
courses in red below are now required 
for the chemistry majors (ER.5). It 
should be noted that the biology 
requirements were “hidden 
prerequisites” because they were 
required for a biology class required by 
one of the BS in CHEM programs.  
Beginning with the Fall 2022 catalog, 
there are no longer any hidden 
prerequisites in any of the BS in 
Chemistry programs.  The exact 
requirements for each program will be 
discussed in a later section. 
 

 

https://hilo.hawaii.edu/uhh/iro/ProgramReview.php
https://hilo.hawaii.edu/uhh/iro/ProgramReview.php
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These changes reflect major changes to the chemistry major, including the conversion of the BA 
to a BS program in 2018-2019, that was achieved without any changes to course requirements.  
Prior to this, the BA in CHEM – Health Sciences changed to the BA in CHEM – Biosciences (ER.6 
and ER.7). The name change of this track was accompanied by the new course elective offering 
of CHEM 415 Chemistry in Biotechnology and CHEM 415L Chemistry in Biotechnology Lab.  In 
2018-2019, the BA in CHEM – Biosciences was converted to the BS in CHEM – Biosciences, again, 
with no changes to the curriculum (ER.8).   
 
It is worth noting that  Dr. Poon stated “Another reason for suggesting a name change is that for 
those students who do not intend to go to a health professional school after UHH, the words 
“Health Sciences” in the title of the major may cause potential employers or graduate  school 
committees to characterize the degree as a tailor-made pre-health degree with the primary 
purpose of preparing students to apply to medical, pharmacy, dental, and similar professional 
schools.” He goes on to further explain that “Examples of some names that might more 
accurately reflect the curriculum include: Chemical Biology, Chemistry -- Interdisciplinary Track, 
Chemistry -- Biology, and Chemistry -- Biosciences Track.”  Indeed, as mentioned previously, the 
name was changed to BS in Chemistry – Biosciences beginning in 2016-2017.  However, 
beginning 2021-2022, this BS in Chemistry – Biosciences was bifurcated into two distinct tracks 
(ER.8).  One track was indeed a tailor-made pre-health degree with the primary goal of preparing 
students for health professional programs and exactly satisfied the application to the DKICP 
requirements – this was given back the name of BS in Chemistry – Health Sciences.  The other 
degree held on to the name BS in Chemistry – Biosciences but some courses that were intended 
to prepare students for health professional programs, such BIOL 243 Human Anatomy and 
Physiology I and BIOL 244 Human Anatomy and Physiology II, were dropped; while the hidden 
prerequisite of BIOL 176 General Biology II was added back in; and the degree would provide a 
strong background in chemistry with sufficient biology to allow the student to build up to and 
take BIOL 410 Biochemistry (ER.8).    
 
Further work is needed to address CHEM 495A-495B Senior Seminar course requirement 
(ER.13). These courses are one credit each and are cross-listed between ASTR, PHYS, GEOL, and 
CHEM, meaning that programs in all of these areas require these courses and that students from 
each of the areas are enrolled together in the courses.  In general, the 495A students are 
required to attend seminars once per week and evaluate the presentation; 495B students must 
also give a presentation.  The three departments, Geology, Physics and Astronomy, and 
Chemistry, are currently in discussions regarding how to change these courses.  The big problem 
is that each of the programs have few majors, so if any department tries to create their own 
unique offering, then that course is likely to suffer low enrollment (enrollment less than 10 
students) and be subject to cancellation per Board of Regents guidelines.  Thus, while the 
Department supports the idea of hosting its own seminar, the problem is that creating any new 
course that will only be taken by chemistry majors will have low enrollment and are subject to 
cancellation.   
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The Chemistry faculty met in Fall 2021 to discuss advising matters given the changes in the major 
and what appeared to be the need for more hands-on involvement given that students are 
assigned a General Advisor from the Advising Center during their first two years. The 
Department Chair met the Advising Center in Fall 2022 to discuss the strengths of each of the 
degrees in Chemistry and to arrange that all chemistry majors be assigned the Department Chair 
as their advisor to ensure that they receive the same consistent advice. If at any point, a 
chemistry major develops a fruitful relationship with one of the other chemistry professors or 
instructors, then the student may elect to switch from the Department Chair to the selected 
faculty member. Indeed, with one person doing all the faculty advising, a united front is 
maintained, and all students are given the same advice (ER.7).   
 
Fiscal matters have proven tricker for the department. Lab fees were implemented for summer 
courses before the 2019 COVID pandemic hit but were dropped during the pandemic since most 
labs went on-line.  The lab fees have not been re-implemented since labs returned face to face in 
recent semesters (ER.9).  Furthermore, no lab fees have been implemented during Fall and 
Spring semesters which means a reduction in our ability to properly fund our course operations. 
The College has been able to provide one-time funds to allow the purchase of a new GOW-MAC 
Gas Chromatograph and a new BASi Electrochemical Analyzer.  Further, department funds were 
supplemented by external grants spearheaded by Dr. Platz and Dr. Simmons to purchase a new 
Agilent Gas Chromatograph – Mass Spectrometer and a new Bruker X-ray Diffractometer.  The 
INBRE program has funded the purchase of an FTIR spectrometer, a UV Vis spectrometer, a 
safety cabinet and rotary evaporator. The INBRE program and Dr. Platz’s NSF grant have funded 
computers in 306 and 310 STB and Kilohana. These computers have been loaded with 
ChemDraw, Spartan Student and ACD lab software and are available for student use and 
incorporation into the curriculum. This brings the Department close to the level of adequate in 
terms of instrumentation with the exception of a device for performing elemental analysis.  The 
Department will continue to seek funds for either an Atomic Spectrometer or an X-ray 
fluorescence instrument (ER.9).  
 
The 2015 ACS Guidelines and Evaluation Procedures for Bachelor’s Degree have been met 
(ER.10) and while the faculty would like to pursue ACS Accreditation, each BS in Chemistry 
program currently lacks particular curriculum requirements as indicated in one or more of the 
following sections: 

• 5.3 Foundations Coursework – must have at least one course in each of the following 

subdisciplines: analytical chemistry, biochemistry, inorganic chemistry, organic chemistry, 

and physical chemistry.  Only the BS in Chemistry – Biosciences meets this requirement. 

• 5.7 Cognate Courses – must have the equivalent of two semesters of calculus.  Only the 

BS in Chemistry program requires at least two semesters of calculus. 

Taking note of the deficiencies above, the Department will meet as a group to discuss the best 
course of action. 
 

https://hilo.hawaii.edu/advising/
https://www.acs.org/content/dam/acsorg/about/governance/committees/training/2015-acs-guidelines-for-bachelors-degree-programs.pdf
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Since Dr. Poon’s visit in 2014, there has been significant faculty turnover and changing needs for 
research space. The Department has made efforts to clear space that was not being effectively 
used and to remove inoperable equipment. While the majority of the larger laboratories are still 
dedicated to teaching the chemistry lab courses, each faculty member who needs research 
space now has some space dedicated to their own research activities and this encourages more 
interactive research with majors (ER.11). The Department is working with the College of Natural 
and Health Sciences (CNHS) to celebrate such research accomplishments.  Some students 
present their research in the CHEM 495B Senior Seminar course. The Department has also 
helped one student recently pay for their registration fee at the Chemistry National Organic 
Chemistry Symposium in La Jolla, California from June 26 – June 30, 2022, and would like to 
continue providing this kind of support.  In this particular case, the student was already 
participating in an REU opportunity in San Diego, so the student did not require travel support.  
The registration support allowed the student to attend the conference and make a poster 
presentation.  The CNHS Dean, Dr. Brian Wissman, has also talked about holding a college-wide 
seminar series.  We support the idea of holding seminar series at the college level; however, the 
College is better equipped to organize events, provide advertising, and fund the purchase of 
snacks and beverages to entice a larger audience (ER.12). 
 
Advertising research opportunities occurs on a base by case basis (ER.14). Often an email is 
received by the Department Chair and is forwarded to faculty that may be expected to share the 
opportunity during class time.  However, class time is very limited so this strategy may not result 
in the best outcome.  To partially remedy this issue, a Laulima site was set up for UHH CHEM 
Majors (ER.12). The “Announcement” tab is used to forward research opportunities to CHEM 
majors.  This allows an email with links and attachments to be sent out to each student’s 
Hawaii.edu email inbox but also maintains a common page where all announcements with due 
dates are stored.  An overview of the site can be seen in the image below: 
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While this list of announcements is not inclusive, it gives students a feel of the kinds of 
opportunities they might be looking for: for example, summer research opportunities at 
mainland universities, research opportunities with UH Hilo faculty, job opportunities for work as 
chemist or lab technician, scholars programs, internship fairs, extra-curricular clubs, etc.  
  
To further support such high-quality student work, the department has initiated a range of 
activities (ER.14 and ER.15). First it helped recognize faculty for teaching Independent Study, 
Guided Undergraduate Research and Graduate Research (CHEM 399, 499 and 699 courses) with 
course releases. This allows select students who want to undertake research to work either one-
on-one or in small groups with one of the chemistry department faculty or with faculty in other 
departments.  The main vehicle for students to gain credit for doing research is by signing up for 
a one to three credit CHEM 399 Directed Studies or CHEM 499 Directed Studies course.  Given 
the workload implications, the administration is currently amending workload policy to give our 
faculty one course release for every ten CHEM x99 courses that are offered, though a date for 
implementation has not been announced. Another means to obtain research experience is if the 
student is willing to volunteer their time, though this option is seldom selected by students and 
faculty.  Another good option that has been popular of late is the INBRE Student Research 
Experience (SRE) program, which offers students a $1000 stipend per semester and for the 
faculty to receive a $1000 budget for supplies per semester.  Dr. Matt Platz is the UH Hilo 
Campus Co-Coordinator for this program.   
 
The department recognizes the importance of student-centered learning and assessment (ER.16 
through ER.20). All faculty have been asked to update their course syllabi to include SLOs.  
Additionally, most syllabi have been uploaded to the Department’s UHH CHEM Dept Laulima site 
and can be viewed, upon request, in the Resources / Syllabi folder (ER.16). The faculty are also 
coding ACS exam questions to learning outcomes (ER.17). The department has also been 
involved with assessment of learning skills (i.e. reading) and core competencies, the latter of 
which is a requirement for WSCUC accreditation.  Several chemistry faculty members have met 
with each other, with Dean Wissman, and with Accreditation Liaison Officer (ALO) Dr. Seri 
Luangphinith as efforts are underway to encourage the start of programmatic assessment based 
on the revised learning outcomes for the BS in Chemistry that are included on the Chemistry 
Catalog website under “Goals for Student Learning in the Major” and on the WSCUC Institutional 
Accreditation site (ER.18 and ER.19). The faculty have also been active revamping course-level 
work so that three chemistry courses now satisfy the Writing Intensive (WI) requirement (ER.20).  
Most chemistry majors are required to take all three of these courses and will therefore satisfy 
the WI integrative GE requirement. These courses currently include CHEM 274L, CHEM 350L, 
and CHEM 431L. The WI certification for CHEM 242L ended at the end of Fall 2022, but a new 
certification for CHEM 274L was granted at the beginning of the Spring 2023 semester. 
Lastly, the Department has made a commitment to improve marketing materials (ER.15 and 
ER.20). A new brochure was developed by Dr. Chester Dabalos with the help of department 
faculty and UH Hilo Graphics Services:  

http://inbre.jabsom.hawaii.edu/?page_id=436
http://inbre.jabsom.hawaii.edu/?page_id=436
https://hilo.hawaii.edu/catalog/chemistry
https://hilo.hawaii.edu/blog/accreditation/about/program-reviews/chns-reports-and-mous/
https://hilo.hawaii.edu/blog/accreditation/about/program-reviews/chns-reports-and-mous/
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The Department has also worked with the Office 
of Institutional Marketing to create V.I.B.E. 
(Vulcans Involved By Engagement) video 
highlighting a recent BS in Chemistry graduate.  
And the Department also recently hosted campus 
student photographers in the department to take 
photos of labs, students, and faculty, and to 
conduct interviews that may potentially be used 
for additional V.I.B.E. videos.  The marketing 
developments above are only first steps in a 
learning curve.  The Department’s near-term goal 
is to make additional updates to the V.I.B.E. 
website. 
 
IIIC. Current Challenges 
 
The following have come to the forefront as the 
most crucial issues the department is facing: 
 

• Efforts to adapt the major to the most 
current trends in higher education are 
part of the longer plan to ensure the 
viability of the major. To further this goal, 
the department believes that chemistry enrollments (and the survival of our major) 
depend on pharmacy enrollments. We are eager to work with the DKICP and the 
administration to offer seamless matriculation from High School to either the Doctor of 
Pharmacy or Pharmacy Science degrees, and to effectively market and recruit students to 
UH Hilo based on a tight linkage between the programs.  

• The maintenance of equipment is supported by expertise that while paid for by grants is 
now at risk of being terminated. Mr. Justin Reinicke maintains high end research and dual 
use instruments such as the GC-MS in STB 308 and the NMRs and HPLC-MS in the DKICP. 
As UH Hilo can no longer afford service contracts on its instruments, Mr. Reinicke’s 
continued employment is critical to the utilization of these instruments. Many of the new 
instruments received by the department were funded by external grants. If Mr. Reinicke 
departs, the department will not be able to credibly propose the funding of new 
instruments to the NSF or NIH given that we cannot maintain our existing instruments. 
Mr. Reinicke views his employment at UH Hilo to be in a permanent state of limbo. This is 
a source of confusion to the department as UH Hilo is the only campus that receives RTRF 
return from the INBRE program and that RTRF is sufficient to pay Mr. Reinicke’s salary 
and benefits. If UH Hilo choses to use INBRE RTRF for other purposes and terminates Mr. 
Reinicke, it seems likely that the School of Medicine at UH Manoa (that administers 
INBRE) will discontinue sending INBRE RTRF to UH Hilo, a truly lose-lose proposition. 
Furthermore, the Platz NSF grant, for example, brought ~$80k in RTRF to UH Hilo (per-

https://hilo.hawaii.edu/blog/vibe/
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tax) over a four-year period. Grants like these will not be renewed if UH Hilo cannot 
maintain its instruments and that will further depress RTRF generation. To address this 
matter, we recommend that Mr. Reinicke be supervised by a committee consisting of the 
Dean of Pharmacy, the Dean of the College of Natural and Health Sciences and a faculty 
member appointed by the VCAA. 

• One the four Chemistry faculty lives on the continent and teaches remotely. Is this a 
short- or long-term arrangement? If the latter does it signal a shift in administrative 
policy that has yet to be announced? 

• The state of the Science and Technology Building is of increasing concern. Outages of air-
conditioning and the sole elevator in the building are increasing in frequency. Certain 
hoods are no longer functional, and this has hindered research projects (i.e. the hood in 
308 STB has not worked in over 2 months). We hope that resources can be found to 
maintain the building properly as our research and teaching depend upon functioning 
infrastructure 

 
IV.  Program Organization 
 
The Department currently consists of four tenured professors, two instructors, and three 
lecturers.   One of the four tenured professors resides on the continent and works remotely. It is 
not clear if this is a short- or long-term arrangement. Professors teach 9 credits per semester 
and are expected to carry out research and service.  Instructors teach 12 credits per semester 
and teaching is their primary commitment.  Each lecturer teaches a variable number of credits 
based on student need and availability of funds.  For the Fall 2022 semester, one lecturer was 
hired at teaching 14 credits, one lecturer was hired at 4.5 teaching credits, and one lecturer was 
hired at 3 credits. For the Spring 2023 semester, one lecturer is hired at 10.5 credits, one 
lecturer is hired at 4.5 credits, and one lecturer is hired at 3 credits.  For lecture classes, one 
student credit is equivalent to one teaching credit.  For lab classes, one student credit is not 
equivalent to one teaching hour credit; for example, for three-hour lab classes, one student 
credit is equivalent to 1.5 teaching credits.   
 
Two recently retired faculty are included in the table below, in case the reader is interested in 
knowing about our recently lost expertise of biochemistry (Norb Furumo) and environmental 
chemistry (JP Michaud). 
 

Name and Title Area of Expertise Institution and Degree Year of 
Gradua

tion 

Email & 
Website 

Chester Dabalos, 
Instructor 

Spectroscopy, 
Agricultural Chemistry. 

Ph.D. in Chemistry, University of Hawaii at 
Manoa 
 
MPhil in Chemistry, University of 
Cambridge. 

2016 
 
 
 

2005 

cdabalos@hawaii.edu 

mailto:cdabalos@hawaii.edu
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V. Program Components 

B.S. in Chemistry (65 credits) 
 
1.  Required Core Courses (41 Credits) 

• CHEM 161-161L General Chemistry I (3), General Chemistry I Lab (1)  

• CHEM 162-162L General Chemistry II (3), General Chemistry II Lab (1)  

• CHEM 241-241L Organic Chem I (3), Organic Chem I Lab (1)  

• CHEM 242-242L Organic Chem II (3), Organic Chem II Lab (1)  

• CHEM 274-274L Principles of Analytical Chem (3), Principles of Analytical Chem Lab (2)  

• CHEM 320 Descriptive Inorganic Chem (3)  

Rose Criscione, Lecturer 
(adjunct), (new lecturer 
as of Spring 2023) 

Organic and 
Biochemistry 

M.S. in Tropical Conservation Biology and 
Environmental Sciences (TCBES), UH Hilo 

2022  

Norbert C. “Norb” 
Furumo, Associate 
Professor (ret.) 

Biochemistry Ph.D. in Chemistry, University of Akron. NA  

Mazen Hamad, 
Professor (chair) 

Analytical Chemistry Ph.D. in Chemistry, University of 
Washington. 

2003  mazen@hawaii.edu 

Erica Honda,   
Educational Specialist 
 

 B.S. in Biology, UH Hilo. NA  epaik@hawaii.edu 

Jon-Pierre “JP” 
Michaud, Associate 
Professor (ret.) 

Toxicology Ph.D. in Pharmacology, University of 
Arizona. 

NA  

James “Jim” H. 
Mike, Professor  

Analytical Chemistry. 
Chromatography, 
Analytical Biochemistry. 
 

Ph.D. in Chemistry, University of 
Cincinnati. 
 

1986 jhmike@hawaii.edu 

Matthew 
Platz, Professor 

Organic Chemistry,  
Photochemistry and 
Pathogen Eradication. 
 

Ph.D. in Chemistry, Yale University. 1977  mplatz@hawaii.edu 
 

https://hilo.hawaii.edu
/faculty/mplatz/ 

Eunice Plomaritis,  
Lecturer (adjunct) 

General chemistry B.S. in Chemistry, Indiana University - 
Northwest 

1989 plomarit@hawaii.edu 

Charles Simmons,  
Associate Professor 

Physical Chemistry, X-
ray Crystallography of 
Cu(II) Jahn Teller 
Complexes and Natural 
Products 

Ph.D. in Chemistry, University of Hawaiʻi at 
Mānoa. 

1980  simmonsc@hawaii.ed
u 

Kathryn (Katie) Strong, 
Lecturer (adjunct) 

Organic and 
biochemistry 

M.S. in Tropical Conservation Biology and 
Environmental Sciences (TCBES), UH Hilo 

2021  klstrong@hawaii.edu 

Simona 
Văduvescu, Instructor 

Organic chemistry 
laboratory  

MS in Chemistry, York University 
 
MS in Tropical Conservation Biology and 
Environmental Sciences, University of 
Hawaii at Hilo. 

2002 
 
 

2008 

 simonav@hawaii.edu 

mailto:mazen@hawaii.edu
mailto:epaik@hawaii.edu
mailto:jhmike@hawaii.edu
mailto:mplatz@hawaii.edu
https://hilo.hawaii.edu/faculty/mplatz/
https://hilo.hawaii.edu/faculty/mplatz/
mailto:plomarit@hawaii.edu
mailto:simmonsc@hawaii.edu
mailto:simmonsc@hawaii.edu
mailto:klstrong@hawaii.edu
mailto:simonav@hawaii.edu
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• CHEM 351-351L Physical Chemistry I (3), Physical Chem I Lab (1)  

• CHEM 352-352L Physical Chemistry II (3), Physical Chem II Lab (1)  

• CHEM 421 Inter Inorganic Chem (3)  

• CHEM 431-431L Instrumental Analysis (2), Instrumental Analysis Lab (2)  

• CHEM 495A-495B Seminar (1), Seminar (1) 
 
2.  Required courses from related fields (24 credits) 

• BIOL 171 Introductory Biology I (3) or BIOL 275 Fund Microbiology (3) 

• MATH 241 Calculus I (4)  

• MATH 242 Calculus II (4)  

• MATH 243 Calculus III (3)  

• PHYS 170-170L Gen Phys I: Mechanics (4), Gen Phys I Lab (1)  

• PHYS 272-272L Gen Phys II: Elec & Magnetism (4), Gen Phys II Lab (1) 
 
Additional notes on this program can be found here. 
 

B.S. in Chemistry: Biosciences Track (64-66 credits) 
 
1.  Required courses from Chemistry (38 credits) 

• CHEM 161-161L General Chemistry I (3), General Chemistry I Lab (1)  

• CHEM 162-162L General Chemistry II (3), General Chemistry II Lab (1)  

• CHEM 241-241L Organic Chem I (3), Organic Chem I Lab (1) 

• CHEM 242-242L Organic Chem II (3), Organic Chem II Lab (1)  

• CHEM 320 Descriptive Inorganic Chem (3)  

• CHEM 274-274L Principles of Analytical Chem (3), Principles of Analytical Chem Lab (2)  

• CHEM 350-350L Phys Chem for Life Sci (3), Phys Chem for Life Sci Lab (2)  

• CHEM 431-431L Instrumental Analysis (2), Instrumental Analysis Lab (2)  

• CHEM 495A-495B Seminar (1), Seminar (1)  

• and a minimum of three additional credits in upper division CHEM courses (3) 

2.  Required courses from related fields (37 credits) 

• MATH 241 Calculus I (4)  

• PHYS 151-151L College Physics I (3), College Physics I Lab (1) or PHYS 170-170L Gen Phys 

I: Mechanics (4), Gen Phys I Lab (1)  

• PHYS 152-152L College Physics II (3), College Physics II Lab (1) or PHYS 272-272L Gen Phys 

II: Elec & Magnetism (4), Gen Phys II Lab (1)  

• BIOL 171-171L Introductory Biology I (3), Introductory Biology I Lab (1)  

• BIOL 172-172L Introductory Biology II (3), Introductory Biology II Lab (1) 

• BIOL 270 Intermed Cell & Molecular Biol (3)  

https://hilo.hawaii.edu/catalog/bs_chem
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• BIOL 410 Biochemistry (3)  

Additional notes on this program can be found here. 
 

B.S. in Chemistry: Health Sciences Track (66-68 credits) 
 
1.  Required courses from Chemistry (31 credits) 

• CHEM 161-161L General Chemistry I (3), General Chemistry I Lab (1)  

• CHEM 162-162L General Chemistry II (3), General Chemistry II Lab (1)  

• CHEM 241-241L Organic Chem I (3), Organic Chem I Lab (1) 

• CHEM 242-242L Organic Chem II (3), Organic Chem II Lab (1)   

• CHEM 274-274L Principles of Analytical Chem (3), Princ Analytical Chem Lab (2)  

• CHEM 350-350L Phys Chem for Life Sci (3), Phys Chem for Life Sci Lab (2)  

• CHEM 495A-495B Seminar (1), Seminar (1)  

• CHEM Elective: A minimum of three additional credits in upper division CHEM courses (3) 

2.  Required courses from related fields (35-37 credits) 

• BIOL 171-171L Introductory Biology I (3), Introductory Biology I Lab (1)  

• BIOL 172-172L Introductory Biology II (3), Introductory Biology II Lab (1) 

• BIOL 243-243L Human Anatomy & Physiology I (3), Human Anatomy & Physio I Lab (1)  

• BIOL 244-244L Human Anatomy & Physiology II (3), Human Anatomy & Physio II Lab (1) 

• BIOL 275-275L Fund Microbiology (3), Microbiology Lab (1) or  

BIOL 375-375L Biology of Microorganisms (3), Biology of Microorganisms Lab (1) See note 7. 

• COM 251 Public Speaking (3) 

• MATH 241 Calculus I (4)  

• PHYS 151-151L College Physics I (3), College Physics I Lab (1)   

or PHYS 170-170L Gen Phys I: Mechanics (4), Gen Phys I Lab (1)  

• PHYS 152-152L College Physics II (3), College Physics II Lab (1)   

or PHYS 272-272L Gen Phys II: Elec & Magnetism (4), Gen Phys II Lab (1) see note 6 

Additional notes on this program can be found here. 
 

 

 

 

 

 

https://hilo.hawaii.edu/catalog/bs-chem-biosciences
https://hilo.hawaii.edu/catalog/bs-chem-healthsciences
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Four-year maps for Chemistry (2022-2023) 

2021-2022  Four-Year Course Sequence for Chemistry Majors 

Year 1 Year 2 Year 3 Year 4 

Fall Spring Fall Spring Fall Spring Fall Spring 

Math 241 (FQ: 

Quantitative 

Reasoning) (4) 

 

Chem 161 (DP: 

Physical Science) (3) 

 

CHEM 161L (DY: 

Science Lab) (1) 

 

ENG 100 (FW: 

Written Comm) 

(3) 

 

DA, DH, or DL: Arts, 

Humanities, LIT I (3) 

 

  

CHEM 162 (3) 

 

CHEM 162 (1) 

 

Math 242 (GQR: 

Quantitative 

Reasoning) (3) 

 

BIOL 275 (DB: 

Biological Science) 

 

FGA, FGB, or FGC 

Global 

Multicultural 

Perspectives (3) 

 

Elective (3) 

CHEM 241 (3) 

 

CHEM 241L 

(1) 

 

Math 243 (3) 

 

PHYS 170 (4) 

PHYS 170L (1) 

 

DS: Social 

Science I 

CHEM 242 (3) 

 

CHEM 242L (1) 

 

PHYS 272 (4) 

 

PHYS 272L (1) 

 

DA, DH, or DL: 

Arts, Humanities,  

LIT II 

 

FGA, FGB, or FGC 

Global 

Multicultural 

Perspectives II (3) 

 

CHEM 274 (3) 

 

CHEM 274L (1) 

 

GE GCC (3) 

 

GE HPP (3) 

 

DS: Social 

Science II (3) 

 

Elective (3) 

 

 

CHEM 431 (2) 

 

CHEM 431L (2) 

 

CHEM 320 (3) 

 

WI Elective (3) 

 

GL: Language 

Arts (3) 

 

Elective or DB:  

Biological 

Science (3) 

CHEM 351 (3) 

 

CHEM 351L (1) 

 

CHEM 495A (1) 

 

Upper Elective (3) 

 

Elective (3) 

 

Elective (3) 

CHEM 352 (3) 

 

CHEM 352L (1) 

 

CHEM 421 (3) 

 

CHEM 495B (1) 

 

Elective (3) 

 

Elective (3) 

14 Credits 16 Credits 15 Credits 15 Credits 16 Credits 16 Credits 14 Credits 14 Credits 

 

  

2022-2023 Four-Year Course Sequence for Bioscience Track 

Year 1 Year 2 Year 3 Year 4 

Fall Spring Fall Spring Fall Spring Fall Spring 

Math 241 (FQ: 

Quantitative 

Reasoning) (4) 

 

Chem 161 (DP: 

Physical Science) 

(3) 

 

CHEM 161L (DY: 

Science Lab) (1) 

 

ENG 100 (FW: 

Written Comm) 

(3) 

 

BIOL 171 (3) 

 

BIOL 171L (1) 

  

CHEM 162 (3) 

 

CHEM 162 (1) 

 

BIOL 172 (3) 

 

BIOL 172L (1) 

 

GQR: 

Quantitative 

Reasoning (4) 

 

GL: Language 

Arts (3) 

 

CHEM 241 (3) 

 

CHEM 241L (1) 

 

PSYS 151 (3) 

PHYS 151L (1) 

or PHYS 170 (4)  

PHYS 170L (1) 

 

FGA, FGB, or FGC 

Global 

Multicultural 

Perspectives I  

(3) 

 

DA, DH, or DL: Art, 

Humanities, Lit I (3) 

CHEM 242 (3) 

 

CHEM 242L (1) 

 

PSYS 152 (3) 

PHYS 152L (1) 

or PHYS 272 (4)  

PHYS 272L (1) 

 

DB: Biological 

Science—rec. BIOL 

275 (3) 

 

Elective—rec. BIOL 

275L (1) 

 

Elective—rec. 

IS 201 (2) 

CHEM 274 (3) 

 

CHEM 274L  

(WI) (2) 

 

BIOL 270 (3) 

 

DS: Social Science 

I—rec. ECON 100 

(3) 

 

DA, DH, or DL: 

Art, Humanities, 

Lit I (3) 

 

Elective—rec. 

COM 251 (3) 

 

 

CHEM 431 

(2) 

 

CHEM 431L  

(WI) (2) 

 

CHEM 320 

(3) 

 

DS: Social 

Science II 

(3) 

 

GE GCC (3) 

 

GE HPP (3) 

 

 

CHEM 350 (3) 

 

CHEM 350L 

(WI) (2) 

 

CHEM 495A (1) 

 

BIOL 410 (3) 

 

Upper Elective 

(3) 

 

WI Elective (3) 

CHEM 495B (1) 

 

CHEM Upper 

Elective—rec. 

CHEM 341 or 441 

(3) 

 

FGA, FGB, or FGC 

Global 

Multicultural 

Perspectives II 

(3) 

 

Upper Elective (3) 

 

Elective (3) 

 

Elective (3) 

15 Credits 15 Credits 14 or 15 Credits 14/15 Credits 17 Credits 16 Credits 15 Credits 16 Credits 
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Key for Acronyms and breakdown of General Education Credit Requirements: 

FW: Written Communication: 3 Credits 
FQ: Quantitative Reasoning: 3 Credits 
FG: Global and Multicultural Perspectives: 6 Credits 
DA, DH, DL: Arts, Humanities and Literature: 6 Credits 
DB: Biological Science, DP: Physical Science and DY: Science Laboratory: 7 Credits 
DS: Social Science: 6 Credits 
GLA: Language Arts: 3 Credits 
GQR: Quantitative Reasoning II: 3 Credits 
WI. Writing Intensive: 3 Courses, between 3 to 9 credits total 
HPP. Hawaiʻi Pan-Pacific: 3 Credits 
GCC. Global and Community Citizenship: 3 Credits 
 
An overview of GE Requirements can be found here: https://hilo.hawaii.edu/academics/gened/ 
 

  

2022-2023 Four-Year Course Sequence for Health Sciences Track 

Year 1 Year 2 Year 3 Year 4 

Fall Spring Fall Spring Fall Spring Fall Spring 

MATH 241 (FQ: 

Quantitative 

Reasoning) (4) 

 

CHEM 161 (DP: 

Physical Science) 

(3) 

 

CHEM 161L (DY: 

Science Lab) (1) 

 

ENG 100 (FW: 

Written Comm) 

(3) 

 

BIOL 171 (3) 

 

BIOL 171L (1) 

  

CHEM 162 (3) 

 

CHEM 162 (1) 

 

BIOL 172 (3) 

 

BIOL 172L (1) 

 

GQR: 

Quantitative 

Reasoning (4) 

 

GL: Language  

Arts (3) 

 

CHEM 241 (3) 

 

CHEM 241L (1) 

 

BIOL 243 (3) 

 

BIOL 243L (1) 

 

PHYS 151 (3) 

PHYS 151L (1) 

or 

 

PHYS 170 (4) 

PHYS 170L (1) 

 

FGA, FGB, or 

FGC Global 

Multicultural 

Perspectives I  

(3) 

 

 

CHEM 242 (3) 

 

CHEM 242L (1) 

 

BIOL 244 (3) 

 

BIOL 244L (1) 

 

PSYS 152 (3) 

PHYS 152L (1) 

or 

PHYS 272 (4)  

PHYS 272L (1) 

 

Elective—rec. 

IS 201 (2) 

CHEM 274 (3) 

 

CHEM 274L (WI) 

(2) 

 

BIOL 275 (DB: 

Biological 

Science) (3) 

BIOL 275L (1) 

or 

BIOL 375 (3) 

BIOL 375L (1) 

 

COM 251 (3) 

 

DS: Social 

Science I—rec. 

ECON 100 (3) 

 

 

 

 

CHEM Upper 

Elective (3) 

 

DA, DH, or DL: 

Art, Humanities, 

Lit I (3) 

 

DS: Social 

Science II (3) 

 

GE HPP (3) 

 

WI Elective (3) 

 

 

CHEM 350 (3) 

 

CHEM 350L 

(WI) (2) 

 

CHEM 495A (1) 

 

GE GCC (3) 

 

DA, DH, or DL: 

Art, Humanities, 

Lit II (3) 

 

Elective (3) 

 

 

 

CHEM 495B (1) 

 

FGA, FGB, or 

FGC Global 

Multicultural 

Perspectives I  

(3) 

 

Elective (3) 

 

Elective (3) 

 

Elective (3) 

 

Elective (3) 

15 Credits 15 Credits 15 or 16 Credits 14 or 15 
Credits 

15 Credits 15 Credits 15 Credits 16 Credits 

https://hilo.hawaii.edu/academics/gened/
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VI. Programmatic Data 
 
The following are the GE certification fill rates for Chemistry covering the period from Fall 2016 to Fall 
2022.  It should be noted that GE requirements changed as of Fall 2018.  It is also worth noting that the 
UH System is once again in the process of changing GE requirements.  
 
This narrative will focus on the GE requirements as they relate to chemistry from Fall 2018 to present; 
without trying to explain all the GE requirements required for the UH Hilo students.  In general, chemistry 
courses may satisfy the following GE codes (see acronyms table below): DP, DY, GQR, GCC, and WI.  Each 
students needs to take one DP, one DY, one GQR, one GCC, and three WI courses.  Each DP and DY course 
may be applied to simultaneously satisfy GE and major requirements.  The GCC and WI courses are 
integrative and may satisfy additional GE requirements and major requirements; in other words, a WI 
course may satisfy another GE requirement, such as DP, a major requirement, and the WI requirement.  
The most recent GE approvals include CHEM 274 as GQR, CHEM 274L as WI, and CHEM 100L as DY.  As of 
Fall 2023, the following courses are DP: CHEM 100, CHEM 141, CHEM 151, CHEM 161, and CHEM 162, 
and the following courses are DY: CHEM 100L, CHEM 151L, CHEM 161L, and CHEM 162L.  The 
undergraduate course listings for chemistry can be found in the current catalog. 
 

GE Acronym Key: 
2011-Summer 2018: 
• GW: World Cultures 
• GH: Humanities 
• GS: Social Science 
• GL: Language Arts 
• HPP: Hawai‘i Pan Pacific 
• GCC: Global Community Citizenship 

Fall 2018- Present: 

• DP: Diversification Physical Science 

• DY: Laboratory Science 

• GQR: Quantitative Reasoning B 

• GCC: Global Community Citizenship 

• WI: Writing Intensive 

• DH: Diversification Humanities 

• DL: Diversification Literature 

• DS: Social Science 

• GL: Language Arts 

• HPP: Hawai‘i Pan Pacific 

 
Alpha Number GE Certifications When Taught in 

the last five years 

Enrollments 

CHEM 100 DP: Physical Science, GQ: Quant Reasoning B Spring 2018 16 

  DP: Physical Science, GQ: Quant Reasoning B Spring 2021 14 

  DP: Physical Science, GQ: Quant Reasoning B Spring 2022 16 

CHEM 100L GN: Natural Sciences Associated Lab Spring 2018 5 

CHEM 141 GN: Natural Sciences Fall 2016 69 

  GN: Natural Sciences Spring 2017 41 

  GN: Natural Sciences Summer 2017 14 

  GN: Natural Sciences Fall 2017 63 

  GN: Natural Sciences Spring 2018 63 

  GN: Natural Sciences Summer 2018 15 

  DP: Physical Science Fall 2018 27 

https://hilo.hawaii.edu/academics/gened/
https://www.hawaii.edu/offices/vp-academic-strategy/academic-programs-and-policy/general-education-redesign/
https://hilo.hawaii.edu/catalog/chem-courses
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  DP: Physical Science Spring 2019 92 

  DP: Physical Science Summer 2019 7 

  DP: Physical Science Fall 2019 46 

  DP: Physical Science Spring 2020 39 

  DP: Physical Science Summer 2020 14 

  DP: Physical Science Fall 2020 50 

  DP: Physical Science Spring 2021 40 

  DP: Physical Science Summer 2021 8 

  DP: Physical Science Fall 2021 54 

  DP: Physical Science Spring 2022 23 

  DP: Physical Science Summer 2022 8 

CHEM  151 GN: Natural Sciences Fall 2016 33 

  GN: Natural Sciences Spring 2017 25 

  GN: Natural Sciences Summer 2017 8 

  GN: Natural Sciences Fall 2017 45 

  GN: Natural Sciences Spring 2018 13 

  GN: Natural Sciences Summer 2018 6 

  DP: Physical Science Fall 2018 24 

  DP: Physical Science Fall 2019 27 

  DP: Physical Science Spring 2020 52 

  DP: Physical Science Fall 2020 36 

  DP: Physical Science Spring 2021 28 

  DP: Physical Science Fall 2021 36 

  DP: Physical Science Spring 2022 14 

  DP: Physical Science Summer 2022 5 

CHEM 151L GN: Natural Sciences Associated Lab Fall 2016 14 

  GN: Natural Sciences Associated Lab Spring 2017 15 

  GN: Natural Sciences Associated Lab Summer 2017 7 

  GN: Natural Sciences Associated Lab Fall 2017 16 

  GN: Natural Sciences Associated Lab Spring 2018 9 

  GN: Natural Sciences Associated Lab Summer 2018 3 

  DY: Science Laboratory Fall 2018 11 

  DY: Science Laboratory Fall 2019 14 

  DY: Science Laboratory Spring 2020 17 

  DY: Science Laboratory Fall 2020 17 

  DY: Science Laboratory Spring 2021 18 

  DY: Science Laboratory Fall 2021 18 

  DY: Science Laboratory Spring 2022 14 

  DY: Science Laboratory Summer 2022 9 

CHEM 161 GN: Natural Sciences Fall 2016 110 

  GN: Natural Sciences Spring 2017 63 

  GN: Natural Sciences Summer 2017 11 
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  GN: Natural Sciences Fall 2017 133 

  GN: Natural Sciences Spring 2018 64 

  GN: Natural Sciences Summer 2018 10 

  DP: Physical Science Fall 2018 145 

  DP: Physical Science Spring 2019 65 

  DP: Physical Science Summer 2019 8 

  DP: Physical Science Fall 2019 116 

  DP: Physical Science Spring 2020 79 

  DP: Physical Science Summer 2020 18 

  DP: Physical Science Fall 2020 139 

  DP: Physical Science Spring 2021 75 

  DP: Physical Science Summer 2021 11 

  DP: Physical Science Fall 2021 119 

  DP: Physical Science Spring 2022 67 

  DP: Physical Science Summer 2022 5 

CHEM 161L GN: Natural Sciences Associated Lab Fall 2016 97 

  GN: Natural Sciences Associated Lab Spring 2017 58 

  GN: Natural Sciences Associated Lab Summer 2017 8 

  GN: Natural Sciences Associated Lab Fall 2017 97 

  GN: Natural Sciences Associated Lab Spring 2018 58 

  GN: Natural Sciences Associated Lab Summer 2018 11 

  DY: Science Laboratory Fall 2018 114 

  DY: Science Laboratory Spring 2019 74 

  DY: Science Laboratory Summer 2019 7 

  DY: Science Laboratory Fall 2019 107 

  DY: Science Laboratory Spring 2020 71 

  DY: Science Laboratory Fall 2020 120 

  DY: Science Laboratory Spring 2021 79 

  DY: Science Laboratory Summer 2021 12 

  DY: Science Laboratory Fall 2021 125 

  DY: Science Laboratory Spring 2022 60 

CHEM 162 GN: Natural Sciences Fall 2016 60 

  GN: Natural Sciences Spring 2017 97 

  GN: Natural Sciences Summer 2017 19 

  GN: Natural Sciences Fall 2017 47 

  GN: Natural Sciences Spring 2018 99 

  GN: Natural Sciences Summer 2018 8 

  DP: Physical Science Fall 2018 38 

  DP: Physical Science Spring 2019 120 

  DP: Physical Science Summer 2019 14 

  DP: Physical Science Fall 2019 27 

  DP: Physical Science Spring 2020 94 
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  DP: Physical Science Summer 2020 22 

  DP: Physical Science Fall 2020 38 

  DP: Physical Science Spring 2021 94 

  DP: Physical Science Summer 2021 10 

  DP: Physical Science Fall 2021 38 

  DP: Physical Science Spring 2022 75 

  DP: Physical Science Summer 2022 16 

CHEM 162L GN: Natural Sciences Associated Lab Fall 2016 49 

  GN: Natural Sciences Associated Lab Spring 2017 81 

  GN: Natural Sciences Associated Lab Summer 2017 15 

  GN: Natural Sciences Associated Lab Fall 2017 39 

  GN: Natural Sciences Associated Lab Spring 2018 81 

  GN: Natural Sciences Associated Lab Summer 2018 9 

  DY: Science Laboratory Fall 2018 33 

  DY: Science Laboratory Spring 2019 104 

  DY: Science Laboratory Summer 2019 12 

  DY: Science Laboratory Fall 2019 26 

  DY: Science Laboratory Spring 2020 74 

  DY: Science Laboratory Fall 2020 51 

  DY: Science Laboratory Spring 2021 82 

  DY: Science Laboratory Summer 2021 12 

  DY: Science Laboratory Fall 2021 42 

  DY: Science Laboratory Spring 2022 76 

  DP: Physical Science Summer 2022 14 

Data Source: Banner SIS SSASECQ 
 

GE fill rates are quite variable over the last five years. These years included changes to the GE 

requirements and the COVID pandemic. To this author’s knowledge there is no ideal course 

capacity for these courses.  The maximum capacity for the lecture courses tends to be associated 

with the lecture room assigned. The laboratory maximum capacity has varied from 14 to 24 over 

this time frame.  Additionally, most students taking a chemistry class listed in the above table are 

taking the course because they need it for their major; that is, science majors may be taking 

multiple DP and DY courses.  As an example, the BS in Marine Science requires the following six 

courses which all satisfy DP: CHEM 161, CHEM 162, GEOL 111, PHYS 151 or PHYS 152, PHYS 152 

or PHYS 272, and MARE 201. CHEM 100 is the only DP chemistry course that does not satisfy a 

major requirement. The Department is currently making an effort to offer CHEM 100 more 

frequently.  CHEM 100L will also be offered more often, if it is estimated that enrollments will 

yield greater than or equal to 10. 

https://hilo.hawaii.edu/uhh/vcaa/4YearMaps22-23/marinescibs/
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Please note that the following are tables provided by the UH Hilo IRO.  These tables reflect 
changes in reporting by IRO and are not consistent with the tables required by the Program 
Review Guidelines. 

 
 
 
 

The following graph depicts the number of chemistry majors annually beginning in 2012: 
 

 
 
It is important to note the Category 1a only takes 1st declared majors into account.  It seems 
that double majors may be occurring more often frequently now than in the past.  A search on 
Academic Logic for Chemistry Majors declared during the Fall 2021 shows there are 35 Primary 
Majors (also called 1st declared majors, and accurately reflected in the table) and 3 Secondary 
Majors.  The chemistry majors that are not primary should not be ignored.  Furthermore, this 
author knows of one student that is currently working towards three majors, including one 
chemistry major, and is therefore not accounted for in Category 1a.  
 
Category 1a shows a significant and concerning decline in the number of declared chemistry 
majors.  Fall 2014 was certainly a high point with a rather continuous and nearly monotonic 
decrease in majors since then.  Another look at this trend from Fall 2013 to Fall 2022 can be seen 
in Graph 1a following: 
 
 

SECTION 1:  
Student Count (Majors and Minors) 
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Data suggests that students may be working toward a chemistry minor but might not have 
declared it.  Students often declare the chemistry minor at the last minute, just prior to 
graduating.  Therefore, the ratio of chemistry minors awarded (see table 4f below from the IRO’s 
program review site) to the number of declared minors (Category 1b above) is quite high. 
 
  
 
 
 
 
A comparison of the number of chemistry minors awarded in chemistry with the number of 
minors for all other minor programs at UH Hilo (see table 4f below) shows that the chemistry 
minor is the most popular minor at UH Hilo by number of awards given dating from the 2012-
2013 academic year through the 2021-2022 academic year: 
 

 
 
While there is a drop in the number of declared minors, the drop does not seem as alarming as 
the drop in majors.  In conversations among Chemistry faculty, most refer to the corresponding 
drop in the number of students in the Daniel K Inouye College of Pharmacy (DKICP) that can be 
seen in the next two graphs on the next page. 
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This suggests that if fewer students are interested in the DKICP PharmD program, then fewer 
students would be declaring chemistry as a major. A shrinking overall student population at UH 
Hilo can also be attributed to fewer majors in all programs.  As shows in table 1a below, the 
number of declared majors for all undergraduates at UH Hilo has fallen eight out of nine years 
from Fall 2013 to Fall 2022.   
 
 
 
 
 
The overall enrollment decline at UH Hilo follows overall declines across the University of Hawaii 
System, as suggested in headcount enrollments for fall semesters from for the 12 year period 
from 2011 to 2022.  Nine out of ten UH campuses have lower headcount in 2022 than in 2010.   
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SECTION 2 
Student Semester Hours (SSH) by Academic Year 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
The Department will work to stop the decline through improved retention efforts, by 
maintaining the highest quality courses throughout the chemistry curriculum, and by ensuring 
that chemistry majors are satisfied with their progress. More on this will be discussed in the 
closing section. 
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Category 2a shows the number of Student Semester Hours (SSH) for Chemistry for the last 10 
academic years.  The trend shows a peak in 2013-14 followed by general decrease. Category 2b, 
the Number of Full Time Equivalent (FTE) Course Enrollment for Chemistry are simply the values 
in Category 2a divided by 15, since chemistry courses are populated by undergraduate students.   
 
Table 2cde compares %FTE for Major, Majors, within College and All other Students for 
Chemistry.  Chemistry’s primary role is clearly that of providing service courses to other students 
with majors in other departments.  The recent values for 2c Majors of about 10% can be 
compared other departments like Mathematics and Marine Science. These tables are provided 
below: 
 

 
 
Mathematics has a recent 2c Majors value of about 7%, indicating the Department of 
Mathematics is even more service oriented than Chemistry. However, both departments, Math 
and Chemistry, have their primary missions focused on that of service courses. 

 
 
Marine Science, on the other hand, is a department that provides most of its courses to students 
within its major, with recent values of Category 2c Majors around 78%. 
 
Category 2f % WI FTE may be misleading, as the recent values of only 3% makes it appear that 
chemistry offers few WI courses. In fact, chemistry offers three WI courses which provides 
adequate WI coursework to chemistry majors; however, few students take these courses in 
comparison to the large numbers of students in the lower division chemistry courses. 
 
Category 2g %GE FTE shows that chemistry does have a significant number of GE offerings and 
chemistry is dedicated to continuing its effort to offer GE courses. 
 
Finally, Category 2h % DL FTE shows the recent surge DL (Distance Learning) courses, as it was 
mandated that all courses go on-line shortly after the COVID pandemic began. The Department 
is in the process on decreasing its percentage of on-line offering. Beginning in Spring 2023, all 
labs will either be face to face or hybrid (no fully on-line courses) and relatively few lecture 
courses will be offered in the on-line or hybrid format. 
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Category 3ab Average Class Size for Chemistry indicates a decreasing trend for average class size 
during the last 10 years.  The average class size is a composite of many factors and there is no 
ideal standard that is agreed upon.  The lecture classes will naturally have higher class sizes than 
the labs; however, upper-division lectures often have small class sizes.  The Department would 
like to set class size goals for 100 level courses that will help determine the appropriate number 
of sections to be offered.   
 
The Category 3cd Number of FTE Full Time / Adjunct Faculty for Chemistry may be a misleading 
number because full-time professors only teach 9 semester hours, but instructors teach 12 
semester hours.  Furthermore, instructors are considered full-time faculty (long-term contracts), 

SECTION 3: 
Average Class Size; FTE to Adjunct Ratio; % Semester by Full-
Time versus Adjunct; Student/Faculty FTE Ratio 
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not adjunct (limited term contracts).  To compare with actual number of FTE faculty, in Spring 
2022, chemistry had four full-time professors and two full time instructors for a total of six full 
time FTE.  The Department also had one lecturer hired for 9 semester hours. Thus, it appears 
that the calculated values in Category 3cd (9.42 Total FTE for 21-22 academic year) overcount 
the number of FTE faculty.  Category 3ef % Semester Hours (SH) Taught by Full-Time / Adjunct 
Faculty for Chemistry is also misleading figures. For the Spring 2022 semester, the Department 
would calculate this ratio as 6 FTE Full Time to approximately 1 Adjunct Faculty yielding 85.7% 
for 3c Full Time and 14.3% for 3d Adjunct.   
 
Finally, Category 3g, the FTE Student-Faculty Ratio for Chemistry is now a ratio of a student FTE / 
Faculty FTE.  As the denominator is misleading because of how the Faculty FTE is calculated, 
these numbers will not be accurate but the trend is worth examining.  In general, a decrease in 
this ratio is seen over the last 10 years.  This trend is expected to strongly correlate with the 
trend in Category 3ab Average Class Size for Chemistry. The Department of Chemistry is given 
limited guidance on what average class sizes should be. The guidance occurred in a Memo from 
Vice Chancellor for Academic Affairs Kris Roney and stated the following when planning for 
Spring 2023:  
 

As to course caps and course sizes, Spring ‘22 average was 19 (21 in Fall). This is quite 
low, and it does come at a cost. By contrast, West O‘ahu was 21 in Spring, 22 in Fall.  
Manoa was higher than both of us in each semester. This is not a suggestion to set caps 
at 21, of course. There will be a range, and we should at least strive to meet the Fall 
average size from 2022. 

 
The numbers provided in the paragraph above are the class averages for UH Hilo and for other  
campuses in the UH System.  Therefore, in Spring 2022, Chemistry had 20.0 and was therefore 
above the UH Hilo average of 19.  More importantly, the average class size is based on a mean 
involving a wide array of classes: lab classes with smaller class sizes, some lower division lectures 
with larger class sizes, and some upper division class sizes with smaller class sizes.  The 
department will review this and will develop better guidelines vis-à-vis fiscal viability. 
 
Finally, another comment on the calculation used to develop average class sizes.  Since the 
number is the ratio of number of registrations to the number of classes, if a course is cross listed, 
then it would appear that the number of classes would be counted twice.  For example, in Spring 
2022, CHEM 487 was cross listed with CBES 665, so there was one class with one instructor.  The 
class had a total headcount of 13 with seven registrations for CHEM 487 and six registrations for 
CBES 665.  The Department was pleased to offer this elective course that had enrollment greater 
10, but the Department would only be credited with seven registrations for CHEM 487 and 
would not get credit for the six registered in CBES 665; therefore, lowering the overall class size 
values for the program.   
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Category 4a Number of Degrees Earned for Chemistry shows the transition from the BA to the 
BS.  Unfortunately, the table does not provide a distinction between the three degrees we offer.   
 
Category 4b, percentage of Majors Graduating for Chemistry appears to be a highly variable 
number.  The average taken across the last 10 years is 10.9%.  Ideally, if all majors graduated, the 
average over time would be approximately 25%, since one in four chemistry majors should 
graduate each year.  The number of majors graduating in chemistry is probably low due to a lack 
of retention.  One reason why retention could appear to be low is in cases where students enroll 
in the DKICP prior to earning their degrees in chemistry.   
 
Category 4c, percentage of Native Hawaiian Graduates for Chemistry  and 4d percentage of 
Graduates who Received Pell Grant support at any time are highly variable numbers ranging 
from 0 to 100% based on small n.  Needless to say, our program strives to provide the highest 
quality education to all students from a variety of diverse backgrounds.   
 

 

  
 

 
 

SECTION 4 (2 GRAPHS): 
Student Demographic Information for Majors 
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Table C: 
Course Registration (Fill Rates All Courses)  

Category 4e, Number of Subject Certificates (SC) Awarded shows the number of SC earned for 
the Pre-pharmacy Certificate.  The numbers appear low to us as students may complete this 
curriculum but do not earn the certificate unless they apply for it. The tangible reward for 
completing this curriculum is gaining entry to pharmacy, medical, or dental school. Nevertheless, 
Category 4fd Number of Minors Awarded for Chemistry shows that the chemistry minor happens 
to be one of the most popular minors at UH Hilo.  Many students complete the general 
chemistry and organic chemistry sequences and realize they are only one more chemistry course 
with associated lab (or BIOL 410-410L) away from earning the minor.  Most of the students 
earning the Chemistry Minor are majoring in Biology or Marine Science.  A key bonus of having 
this minor program is that it tends to boost enrollment in CHEM 274-274L Principles of Analytical 
Chemistry since this is a common course utilized to fill the minor requirement. 
 
  

https://hilo.hawaii.edu/catalog/pre-pharmacy-certificate
https://hilo.hawaii.edu/catalog/minor_chem
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Per Table C, Course Registration Information, by Semester, Registration Count and Section Count 

data, the following are good discussion points: 

• CHEM 100 was only offered three times during this time period but had good enrollment.  

The Department will continue to offer CHEM 100, if enrollment remains robust.  The 

demand for chemistry from non-science majors shows that students have a strong 

curiosity about the subject matter.   

• CHEM 100L was offered only once and was low enrolled. CHEM 100L will be re-certified 

for DY as of Fall 2023 and the Department hopes to offer this course again. 

• Enrollment in CHEM 141 appears to have decrease somewhat over the years.  CHEM 141 

is primarily taken by pre-Nursing and Agriculture majors. The Department hopes to offer 

two sections of this course per semester. 

• Enrollment in CHEM 151 and CHEM 151L has somewhat decreased. These courses are 

primarily taken by Agriculture and Aviation majors for GE purposes and to improve their 

understanding of chemistry prior to taking CHEM 161. 

• Enrollment during this 6.5 year period in CHEM 161/162 peaked in the 2018-2019 

academic year but remains strong.  The current strategy is maintaining smaller class sizes 

by offering three sections of the on-sequence (CHEM 161 in Fall / CHEM 162 in Spring) 

and two sections of the off-sequence (CHEM 162 in Fall / CHEM 161 in Spring).  Limiting 
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the number of sections allows class sizes to remain in the range of about 25-40 students, 

allowing teachers to provide more individualized time to students. 

• Enrollment in CHEM 241has significantly fallen with 84 enrolled in Fall 2016 and 44 

enrolled in Fall 2022.  Similar declines were seen in CHEM 242.  This may indicate drops 

in enrollments in the programs feeding this course; specifically, marine science, biology, 

chemistry, and pre-pharmacy, pre-medicine, and pre-dentistry. It parallels the enrollment 

drop in the PharmD program. 

• CHEM 274 and CHEM 274L has been offered every fall.  Only one course, with enrollment 

of nine in Fall 2019, has been low enrolled. 

• CHEM 350 and CHEM 350L have also been offered every fall, with 13 out of 14 of these 

offerings being low enrolled.  The guidance from administration is to decrease the 

frequency of course offerings in cases like this, but Chemistry faculty generally prefer to 

offer this course on an annual basis.  

• CHEM 351, 351L, 352, 352L, and 421 were each offered two times over this period and 

were always low enrolled with enrollment ranging from two to six.  Furthermore, the last 

course offering occurred in Spring 2019.  The Department realizes that the demand for 

these courses is acceptably low; there are no firm plans to regularly offer these courses.  

These courses are required for the BS in Chemistry, thus course substitutions are used to 

allow students to satisfy the requirements in lieu of these courses.  It is academically 

permissible for CHEM 350 (3 credits) to count for CHEM 351 (3), and for CHEM 350L (2) 

to count for CHEM 351L (1) and CHEM 352 (1).  This leaves CHEM 352 (3) and CHEM 421 

(3) needing substitutions based on agreements between the Department Chair, 

Academic Advisor, and student. Adequate substitutions may include, but may not be 

limited to: CHEM 399, CHEM 499, upper-level CHEM electives, or upper-level math, 

biology, marine science, computer science, or other related courses. 

• CHEM 320 has been offered every spring but was cancelled at the last minute in Spring 

2022. The cancelling of the class created a difficult situation for the three students 

enrolled and the faculty member involved.  Some of the students were near graduation 

and elected to substitute another class for CHEM 320, whereas other students opted to 

wait until Spring 2023 to register for the class.   

• CHEM 431 and CHEM 431L have been offered every spring.  Six out of 12 of the offerings 

have been low enrolled.  The enrollments for Spring 2023, at the time of this writing, are 

also low.   

• CHEM 360 and CHEM 487 are elective courses once taught by now retired Professor JP 

Michaud.  These courses were often low enrolled and one strategy to improve 

enrollment was to cross-list CHEM 487 with CBES 665. However, that the Department no 
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longer has a specialist in Environmental Chemistry, there is currently no plan to offer this 

course as it has remained low enrolled despite changes. 

• CHEM 415 is an elective course that was taught by now retired Professor Norbert 

Furumo.  The course was taught only once over the noted period and was low enrolled.  

Given that the Department no longer has a specialist in Biochemistry, there is currently 

no plan to offer this course again. 

Overall, these adjustments reelect the Department’s willingness to “right-size” the number of 
sections in the service classes that serve GE students and students majoring in non-chemistry 
programs.  This will impact the frequency of offering upper-level courses required by the major, 
especially those with consistently low enrollment. Thus, the department has no plans to offer 
some courses required by the BS in Chemistry (CHEM 351, 351L, 352, 352L, and 421), as well as 
and certain CHEM electives (CHEM 360, CHEM 415, and CHEM 487).   
 
A larger table of the composite data is provided one the next page: 
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FULL DEPARTMENT DATA REPORTING BY IRO 
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VII.  Program Resourcing 

As stated earlier, administration has recently released new data metrics to help evaluate 
program efficiency. While these new metrics are not yet available on our website, the following 
is a truncated look at the kinds of data that will be used to evaluate the efficacy of programs: 
 

 A 
$ per 
degree 

B 
Cost 
per SSH 
(A/C) 

C 
SSH per FTE 
instruction 

’15-’20 
change 

Declared 
majors 
2020 

’15-’20 
SSH total 
 

%SSH 
generated 
by non 
tenure-
track 
(2019-2020) 

6 year 
graduation 
rate FTFF 
(1st 
semester) 

6 year 
graduation 
rate FTFF 
(last 
semester) 

Anthropology $79,486 $269 552 -5.8% 18 13790 10% 41% 45% 

Political 
Science 

$18,637 $230 527 26.7% 69 13828 30% 52% 63% 

History $38,929 $320 403 -14.6% 13 9171 45% 47% 50% 

Math $124,409 $193 514 -5.9% 13 26511 59% 46% 75% 

Chemistry $91,522 $266 667 -10.9% 20 16102 14% 37% 70% 

English $55,333 $253 408 -1.4% 22 19925 68% 41% 40% 

 
The table above shows that Chemistry, like Math, has a relatively large cost per degree; however, 
the cost per SSH is similar to other departments, and lower than Math which does not have 
equipment and facilities.  The primary reason for this accounting is that Chemistry puts most of 
its resources into teaching classes that serve students from programs other than Chemistry.   
Another notable comment on the above table is regarding the 6-year graduation rate FTFF which 
shows chemistry at a rate of 37% which is low compared with peer departments.  The reason for 
this lower rate is that students in the chemistry programs are likely to leave the program early to 
enter the DKICP program without an undergraduate degree.   
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The table above represent the General (G) and Tuition & Fees Special Funds (TFSF) budgetary 
items recording in the Kuali Financial System (KFS) from FY (fiscal year) 2013 (2012-2013 
academic year) to FY 2022 (2021-2022 academic year).  The change from year to year in 
personnel expenses show that there was a significant increase in personnel expenses from 2013 
to 2019 and a slight drop since then.  It is worth noting that the Department has little control 
over faculty salaries, as these are defined by hiring contracts between individual faculty and UH 
Hilo Administrators as well as by union contracts via UHPA (University of Hawaii Professional 
Assembly) and HGEA (Hawaii Government Employees Association).  Each faculty member is 
represented by UHPA and the Department APT (Administrative, Professional, and Technical) 
employee is represented by HGEA. Furthermore, there are no set standards or guidance 
documents suggesting ideal personnel expenses.  The personnel expenses are a reflection of the 
number of personnel in the department.  The number of personnel is assessed each semester as 
classes are scheduled.  Essentially, as of this writing, the Department has four professors, two 
instructors, and one APT on long term contracts, as well as three lecturers on short term 
contracts.  The number of lecturers and teaching credits per lecturer is determined bases on the 
need to teach courses to serve students. 
 
The department budget (B040-Other Current Expenses) is relatively small compared with 
personnel expenses and has varied in the range of approximately $10K to about $22K with the 
average at about $13,400.  There was a noteworthy increase in the budget in FY2020 and FY 
2021.  This increase can be accounted for via item C116-Equipment, as a GOW-MAC Gas 
Chromatograph was purchased in FY2020 and a BioAnalytical Systems (BASi) Electrochemical 
Analyzer was purchased in FY2021.  The funding from these larger purchases was from the CNHS 
budget and was not a part of the regular chemistry budget until the purchase was approved.  
Most other equipment was for supplies (reagents, chemicals, glassware, expendables) or for 
equipment that was relatively less expensive (pH meter, thermometers, UV-visible 
spectrometers). 
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G&TFSF KFS Program Expenditures Summary Table for Chemistry from FY2013 to FY2022 

 

The table above provides the sum total over the last 10 years, the average cost per item per 
year, as well as the percentage of the grand total department cost.  The noteworthy items are 
that the personnel accounts for 98% of the budget with regular employees accounting for ~90% 
and lecturers accounting for ~8%.      
 
A major program resource not accounted for in the table above is the space that the Department 
occupies.  The Department occupies the entire 3rd floor of the relatively new Sciences and 
Technology Building (STB) and also has access to teaching classrooms on the 1st and 2nd floor of 
STB, as well as classrooms around the campus, if the need arises.  To summarize, the 
Department’s space includes eight faculty offices, two large teaching laboratories (General 
Chemistry and Organic Chemistry), two medium-size teaching laboratories (Analytical Chemistry 
and Physical/Biochemistry), five smaller laboratories, one chemistry stockroom, and one seminar 
room. Most of the smaller laboratories serve as shared research space for faculty projects but 
are also used for teaching the laboratory classes. One smaller laboratory is dedicated specifically 
to the X-ray diffraction instruments.   
 
The Department has made significant efforts to repair existing but dysfunctional equipment; in 
cases where repairs could not be made, equipment was E-cycled with help from UH Hilo 
Auxiliary Services.  At the time of this writing, all equipment is functional, although some 
equipment, such as the Cary 5000 UV-Vis-NIR Spectrophotometer is not fully functional and is 
operated by an older computer running Windows XP.  Additionally, the department had 
approximately 10 Lenovo laptops which are about 10 years old that are embedded in various 
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locations—there are four in STB 322 and six in STB 311 (with one used to run the GOW-MAC and 
another to run the Raman spectrometer).  These laptops run Windows 7 – an operating system 
that is no longer supported by Microsoft.  Needless to say, Department needs to update 
equipment that is getting outdated including, but not limited to, computers running Windows 
operating systems that are older than Windows 10.  It is worth mentioning that the recent 
retirement of Dr. Norbert Furumo left behind a great deal of biotechnology equipment that is 
not currently being utilized.  A student employee has been hired to assess this equipment, with 
the help of a faculty member, to determine functionality and usability, as well as to write 
standard operating procedures (SOPs) for each piece of equipment.   
 
As stated in numerous sections, the Department regularly brings in grants that have been used 
to update the department’s equipment and support key operations in the program. The 
department currently maintains a gas chromatography-mass spectrometer (GC-MS) a 90 MHz 
nuclear magnetic resonance (NMR) spectrometer two single crystal x-ray diffractometers, two 
Fourier transform infrared (FTIR) spectrometers, two UV-Vis spectrophotometers, a fluorescence 
spectrophotometer, and an electrochemical analyzer. The department currently lacks funding to 
purchase service contracts on these instruments. Instead, as a condition for certain grants, the 
salary and fringe (approximately $135,000) for Mr. Justin Reinicke, who maintains these high-end 
research and dual use instruments—including the GC-MS in STB 308 and the NMRs and HPLC-MS 
in the DKICP—has historically been covered by a composite of external grants and RTRF 
generated from grant activity. Furthermore, GC-MS parts are paid for by Dr. Platz’s NSF grant; 
these parts are installed by Mr. Reinecke. 
  
It should be noted that external funds paid for the GC-MS ($70,000) in 2019, the Fourier 
transform infrared (FTIR) spectrometer ($15,000) in 2019, two UV-Vis spectrophotometers 
($10,000 each) in 2019 and 2020, and the single crystal X-ray diffractometer ($275,000) in 2020. 
On occasion, large grants also partially fund improvements in chemistry classrooms and 
operations in other units. For example, the INBRE program supported the purchase of ten iMacs 
in 2018—two in STB 306 (chemistry laboratory), one for STB 310 (conference/seminar room), 
and seven for Kilohana, the Academic Success Center. Computers for the latter are used by a 
wide range of students and not just chemistry majors. NSF and INBRE monies have been used to 
also load these computers with modern chemistry software.  This demonstrates that grant 
activity in the department is crucial to funding teaching and learning opportunities that might 
not be afforded given our truncated B Budgets (as noted earlier in the G&TFSF KFS Program 
Expenditures). It is important to support the Department’s ability to garner grants, including 
ensuring that monies for Mr. Reinecke’s contract are honored as this is an intrinsic part of 
existing grant conditions. 
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VIII. Evidence of Program Quality 

 
PART A: Goals for Student Leaning in the Major 
 
The department currently lists the following SLOs in the UH Hilo Catalog: 

• Explain and utilize a fundamental understanding of analytical, inorganic, instrumental, 

organic and physical chemistry. 

• Communicate a basic understanding of physics and its connection with chemistry. 

• Apply differential and integral calculus in solving scientific problems. 

• Use statistical methods to analyze and interpret data. 

• Exhibit basic chemistry laboratory skills and techniques. 

• Explain and utilize an understanding of the relationship of chemistry and the 

environment. 

• Explain and utilize an understanding of how chemistry informs biology/ health sciences/ 

agriculture. 

• Productively participate in chemical research. 

• Engage in scientific inquiry. 

• Independently prepare and present scientific findings or research at a seminar. 

 
Several of these have been assessed during the annual Core Competency Assessments that the 
university has been running since AY 2012-2013.  The results follow in the next section. 

 
PART B: Core Competency Assessment  
 
The Chemistry Program has been regularly engaged with measuring students’ performance since 
AY 2013-2014. The following are summaries of the assessments per the Undergraduate Core 
Competency Webpage. 
 

1. COURSE:  CHEM 431L (Written Communication, AY 2013-2014) 

ASSIGNMENT: Students will describe the procedures utilized in the assignment 

experiment and discuss their results in a coherent analysis in a 6-10 page lab report with 

rendered data. 

DATA (MEASUREMENT OF THE COMPETENCY): Twelve (n = 12) papers were read and 

assessed by one reader, so at this time the reliability of the data is a little unclear.  

However, five out of 12 (or 41%) of papers scored below competency when all skills were 

averaged.  Students exhibit the greatest difficulty with language/prose/syntax. 

 

https://hilo.hawaii.edu/catalog/chemistry
https://hilo.hawaii.edu/blog/accreditation/b-s-chemistry-biosciences-ieei/
https://hilo.hawaii.edu/blog/accreditation/b-s-chemistry-biosciences-ieei/
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 Line of 
Reasoning 

Org/Structure Content Language/Prose/Syntax AVERAGE 

Paper 1 4 4 4 4 4 

Paper 2 3 3 3 2 2.75 

Paper 3 4 4 4 4 4 
Paper 4 2 3 3 2 2.5 

Paper 5 4 3 3 4 3.5 

Paper 6 4 4 4 3 3.75 
Paper 7 4 4 4 3 3.75 

Paper 8 3 3 2 3 2.75 

Paper 9 3 2 2 3 2.5 

Paper 10 4 4 4 4 4 
Paper 11 4 4 4 4 4 

Paper 12 3 3 3 2 2.75 

AVERAGE 3.5 3.4 3.3 3.2 3.35 

 

ACTION TAKEN IN RESPONSE TO DATA (CLOSING THE LOOP): It is recommended that the 

department do blind double reading of papers in the future to ensure that the scores are 

accurate.  The department will also consider requiring multiple drafts of lab reports so 

the instructor can provide feedback on students’ writing skills. 

 

 

2. Quantitative Reasoning (AY 2014-2015) 

Assessment for this year relied on a standard instrument developed by the Math 

Department for use in comparing freshmen, sophomore, junior and senior student 

performance. Individual feedback was not given to courses as many had mixed 

populations of students. Psychology’s data was used for the larger campus analysis. 

 

3. COURSE: CHEM 431L (INFORMATION LITERACY, AY 2015-2016) 

ASSIGNMENT:  Students are to formulate a five-page research proposal in APA format 

that includes an introduction, background information, methodology, and expected 

outcomes. 

DATA (MEASUREMENT OF THE COMPETENCY):  The department evaluated nine (n=9) 

proposals using two blind readers from within the department. Students showed the 

greatest weakness in Evaluating Resources (average = 2.11). However, readers were not 

calibrated in this one particular category.  This suggests that internal departmental 

discussion is needed to determine what constitutes competency in this area. 
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Two of the nine papers garnered aggregate scores of less than Emerging (1.625 and 1.85) 

reflecting poor skills in all four categories, suggesting some seniors are still struggling 

with effective use of information. 

 

 

Paper Reader 
Document 

Conventions 
Appropriateness 

of Sources 
Evaluating 

Sources Integrating Sources 

1 1 4 4 1 4 

 2 4 4 4 4 

 Average 4 4 2.5 4 

2 1 2 2 1 2 

 2 2 2 1 1 

 Average 2 2 1 1.5 

3 1 3 4 1 3 

 2 4 2 2 2 

 Average 3.5 3 1.5 2.5 

4 1 2 3 1 3 

 2 2 2 1 1 

 Average 2 2.5 1 2 

5 1 4 4 1 4 

 2 4 4 4 4 

 Average 4 4 2.5 4 

6 1 4 4 1 4 

 2 4 4 4 4 
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 Average 4 4 2.5 4 

7 1 4 4 1 4 

 2 4 4 4 4 

 Average 4 4 2.5 4 

8 1 3 4 2 4 

 2 3 3 3 3 

 Average 3 3.5 2.5 3.5 

9 1 2 4 3 4 

 2 2 3 3 3 

 Average 2 3.5 3 3.5 

AVERAGE  3.16 3.38 2.11 3.22 

 

ACTION TAKEN IN RESPONSE TO DATA (CLOSING THE LOOP): Assignment instructions will 

be refined so that students will have a better understanding of what is expected of them 

when writing a research proposal. 

 

4. COURSE: CHEM 431L (ORAL COMMUNICATION, AY 2016-2017) 

ASSIGNMENT: Fifteen-minute seminar on a research proposal for a particular chemical 

analysis using visual aids. 

DATA (MEASUREMENT OF THE COMPETENCY):  Presentations were evaluated on April 27 

and May 2, 2017 by two chemistry professors using the GE rubric for oral 

communication. Students were consistently graded as competent or higher in all four 

areas. 

    
Organization and 

Structure Content Language Delivery 

Presentation 1           

  Evaluator 1 3 3 4 3 

  Evaluator 2 3 3 3 3 

    3 3 3.5 3 

Presentation 2           

  Evaluator 1 4 3 4 4 

  Evaluator 2 4 3 3 4 

    4 3 3.5 4 

Presentation 3           

  Evaluator 1 4 4 4 4 

  Evaluator 2 4 4 4 3 

    4 4 4 3.5 

Presentation 4           

  Evaluator 1 4 3 4 4 

  Evaluator 2 3 3 2 3 
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    3.5 3 3 3.5 

Presentation 5           

  Evaluator 1 3 3 4 3 

  Evaluator 2 4 3 3 2 

    3.5 3 3.5 2.5 

Presentation 6           

  Evaluator 1 2 3 4 4 

  Evaluator 2 3 2 2 2 

    2.5 2.5 3 3 

Presentation 7           

  Evaluator 1 4 3 4 4 

  Evaluator 2 2 2 3 3 

    3 2.5 3.5 3.5 

Presentation 8           

  Evaluator 1 4 4 4 3 

  Evaluator 2 2 4 3 2 

    3 4 3.5 2.5 

    3.625 3.25 3.5 3.5 

 

ACTION TAKEN IN RESPONSE TO DATA (CLOSING THE LOOP): To improve oral 

communication, students will be required to submit an outline of their presentation prior 

to the due date. The instructor will provide feedback so the student can complete the 

presentation with added input from the instructor. 

 

5. COURSE: CHEM 431L (WRITTEN COMMUNICATION, AY 2017-2018) 

ASSIGNMENT: 2-4 page report including references from peer-reviewed journals 

DATA (MEASUREMENT OF THE COMPETENCY):  Two readers external to the department 

read eleven (n =11) papers. Averages for each category are as follows:  Line of Reasoning: 

2.95/4 or 74%; Organization and Structure: 2.86/4 or 72%; Content: 2.54/4 or 64%; and, 

Language and Grammar: 2.91/4 or 73%. 

 

 

 

 

 

 

 

 

 



44 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Paper Reader 
Line of 

Reasoning 
Organization / 

Structure Content 
Language / 
Grammar Average 

1 1 2 2 2 3  

 2 3 2 2 3  

 Average 2.5 2 2 3 2.375 

2 1 3 3 3 3  

 2 4 3 3 3  

 Average 3.5 3 3 3 3.125 

3 1 2 3 2 3  

 2 3 3 3 3  

 Average 2.5 3 2.5 3 2.75 

4 1 2 2 2 2  

 2 2 2 2 2  

 Average 2 2 2 2 2 

5 1 2 2 2 2  

 2 3 2 2 3  

 Average 2.5 2 2 2.5 2.25 

6 1 4 4 3 4  

 2 4 4 3 3  

 Average 4 4 3 3.5 3.625 

7 1 2 2 2 3  

 2 3 2 2 2  
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 Average 2.5 2 2 2.5 2.25 

8 1 3 4 3 3  

 2 3 3 3 3  

 Average 3 3.5 3 3 3.125 

9 1 3 3 2 3  

 2 3 3 3 3  

 Average 3 3 2.5 3 2.875 

10 1 4 4 3 3  

 2 4 3 3 3  

 Average 4 3.5 3 3 3.375 

11 1 3 3 3 3  

 2 3 4 3 4  

 Average 3 3.5 3 3.5 3.25 

AVG  2.95 2.86 2.54 2.90  

 

ACTION TAKEN IN RESPONSE TO DATA (CLOSING THE LOOP): Students will be given more 

detailed instruction regarding content and how it is used to support the main argument. 

 

6. COURSE: Chem 431L (INFORMATION LITERACY, AY 2020-2021) 

ASSIGNMENT: Students will write a 2-6 page lab report about a laboratory experiment 

that measured the quinine concentration in tonic water using fluorescence spectroscopy.  

The report must be 2.5 – 6 pages of written text but include several figures that increase 

overall page length.  The report must include at least three references from peer-

reviewed journals and these references should be cited in the same format used for 

Journal of Pharmaceutical Sciences.  Similar to a formal scientific manuscript, the report 

must include the following sections: Title, Abstract, Introduction, Experimental, Results 

and Discussion, Conclusions, and References 

 

DATA (MEASUREMENT OF THE COMPETENCY):  The department evaluated seven (n = 7) 

reports using two blind readers from within the department. Students showed the 

greatest weakness in Evaluating Resources (average = 2.31) and Integrating Sources 

(2.57)—these scores are in the same areas identified in the 2015-2016 assessment as 

needing improvement. 
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CHEM 431L 
Spring 2021 

Document 
Conventions 

Appropriateness of 

Sources 

Evaluating Sources Integrating 

Sources 

Paper 1     

Reader 1 3 4 2 3 

Reader 2 3.5 4 2.5 2.5 

Paper 2     

Reader 1 4 4 3 3 

Reader 2 3 3 3.5 3.5 

Paper 3     

Reader 1 4 4 4 4 

Reader 2 4 4 4 4 

Paper 4     

Reader 1 3 3 2 3 

Reader 2 2 2 1 2 

Paper 5     

Reader 1 3 2 1 2 

Reader 2 2 2 2 2.5 

Paper 6     

Reader 1 3 3 1 2 

Reader 2 2.5 2.5 2 1.5 

Paper 7     

Reader 1 3 2 2 1 

Reader 2 2 2.5 2.5 2 

AVERAGE 
n = 7 
Interrater reliability (% 
agreement--all ratings): 
Percent agreement 
(sum): 21.4% 
Correlation: 0.9109 
Kappa: 
P-value: .004336 
Significant at: p < 

.05 

2.92 
 

Reader 1: 
3.29 

Reader 2: 
2.71 

3.00 
 

Reader 1: 
3.14 

Reader 2: 
2.93 

2.32 
 

Reader 1: 
2.14 

Reader 2: 
2.5 

2.57 
 

Reader 1: 
2.57 

Reader 2: 
2.57 

Inter-Rater 1/7=14.29
% 

3/7=42.86
% 

1/7=14.29% 1/7=14.29% 

 

ACTION TAKEN IN RESPONSE TO DATA (CLOSING THE LOOP): It is important to analyze 

the variation among students as well as the different scores associated with each rubric 

category. Papers 1, 2, and 3 all had average scores around 3 or higher (2.94 – 4); while 

papers 4, 5, 6, and 7 all had scores around 2 (2.06 – 2.25). Therefore, the first course of 

action will be to provide additional instructional support for students with the lower 

overall scores. This will be done by asking the students to consult with a writing tutor at 

the Kilohana Academic Success Center and/or submit a rough draft to the instructor for 

review prior to submitting the final draft. Currently, a rough draft is required for this 
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course for only the first paper submitted, but it is optional for later submissions. Among 

rubric categories, the highest average score (3.00) was in “Appropriateness of Sources”; 

students recognize that they need to seek out peer-reviewed science journals as their 

source. “Document Conventions” scores (2.93) were also relatively high, but students 

need to be reminded of the citation style they are supposed to use. The scores for 

“Integrating Sources” (2.57) and “Evaluating Sources” (2.32) were lower. In the future, 

students will be given more detailed instruction and examples on how to evaluate the 

credibility of sources as well as how to integrate sources into their writing to support the 

main argument. 

 

7. COURSE: Phys 495 (ORAL COMMUNICATION, AY 2020-2021) 

ASSIGNMENT: Students will present their projects in a 30-minute presentation (with 5-10 

minutes devoted to question and answer). Presentations should cover all the of the 

following: Title, Authors, Introduction, Hypothesis, Materials/Procedures, Results, 

Discussion of results, and a Conclusion. Note: this series of presentations also included 

students from Geology, Physics, and Astronomy. All scores for all majors are given for 

comparison. 

DATA (MEASUREMENT OF THE COMPETENCY):  Most students performed at competence 

or above, with the exception of the category of “Delivery,” Part of the discrepancy may 

be the use of the DL platform (Zoom) as opposed to a face-to-face live presentation as 

well as lower inter-rater reliability. 

 

Overall observations made by the three reviewers who were all external to the 

department are as follows:  Overall, students did well with control (organization) of 

content and demonstrated engagement with the information they presented. The better 

presentation built on personal connection to topic (evoked a sense of ethos) and 

engaged the audience, but still lacked meaningful physical presence—such as lack of eye 

contact or lack of use of body language. Two presentations that perhaps needed more 

help showed a lack of enthusiasm and one came across as “reading from script.” As 

suggested by the scores in the last column, students may need more practice and 

coaching that takes into account how the delivery of a presentation via Zoom is very 

different from the face-to-face format. 
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Fall 2020 Organization 
and Structure 

Content Language Delivery 

Presentation 1 
(Geology) 

    

Reader 1 3 3 3 2 

Reader 2 3 3 3 2 

 3.00 3.00 3.00 2.00 

Presentation 2 
(Physics/Astronomy) 

    

Reader 1 4 4 4 3 

Reader 2 4 3 3 3 

 4.00 3.5 3.5 3.00 

Presentation 3 
(Chemistry) 

    

Reader 1 4 3 2 2 

Reader 2 4 3 3 2 

 4.00 3.00 2.5 2.00 

AVERAGE 
n = 3 
 n is too small 
to run for 
validity 

3.66 
 

Reader 1: 3.66 
Reader 2:  3.66 

3.16 
 

Reader 1: 3.33 
Reader 2: 3.00 

3.00 
 

Reader 1: 3.00 
Reader 2: 3.00 

2.33 
 

Reader 1: 2.33 
Reader 2: 2.33 

Inter-Rater (NA)     

 
Spring 2021 Organization 

and Structure 
Content Language Delivery 

Presentation 1 
(Chemistry) 

    

Reader 1 3 4 3 3 

Reader 2 3 3 3 2 

 3.00 3.50 3.00 2.50 

Presentation 2  
(Geology) 

    

Reader 1 4 4 4 4 

Reader 2 4 4 4 4 

 4.00 4.00 4.00 4.00 

Presentation 3  
(Astronomy) 

    

Reader 1 3 4 4 3 

Reader 2 3 4 4 3 

 3.00 4.00 4.00 3.00 

Presentation 4  
(Chemistry) 

    

Reader 1 3 3 3 2 

Reader 2 3 3 3 3 

 3.00 3.00 3.00 2.50 

Presentation 5 
(Astronomy) 

    

Reader 1 3 3 2 2 

Reader 2 3 3 3 2 
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 3.00 3.00 2.50 2.00 

Presentation 6 
(Chemistry) 

    

Reader 1 3 3 3 2 

Reader 2 3 3 3 3 

 3.00 3.00 3.00 2.50 

Presentation 7 
(Physics) 

    

Reader 1 4 4 3 4 

Reader 2 4 4 3 3 

 4.00 4.00 3.00 3.50 

Presentation 8 
(Chemistry) 

    

Reader 1 3 3 3 2 

Reader 2 3 3 3 2 

 3.00 3.00 3.00 2.00 

Presentation 9 
(Physics) 

    

Reader 1 NA NA NA NA 

Reader 2 NA NA NA NA 

     

AVERAGE 
n =  8 
Percent 
agreement 
(sum):  NA 
Correlation:  NA 
P-value: NA 
Kappa: NA 

3.25 
 

Rater 1: 3.25 
Rater 2:  3.25 

3.43 
 

Rater 1:  3.50 
Rater 2:  3.37 

3.18 
 

Rater 1: 3.12 
Rater 2: 3.25 

2.75 
 

Rater 1: 2.75 
Rater 2: 2.75 

Inter-Rater 100% 87% 87% 50% 

 

 
ACTION TAKEN IN RESPONSE TO DATA (CLOSING THE LOOP): Per the Chair of Chemistry: 

“Instructions provide sufficient detail on what to put in the talk and this resulted in very 

good scores for “Organization and Structure” and “Content”.  One feature that may be 

assessed in these areas is the visual display of materials. The presenter should consider 

font size of words, especially words in figures.  If the audience should be able to read 

words on the figure, then font size must be large enough to read.  Often the font size of 

written text is large but words in figures may be too small to read.  Also, related to the 

visual display of materials, the student should be careful not to put too much information 

on one slide.  For example, a couple of words may be substituted for long sentences, 

since the audience is not expected to read the slides.  

  

“Language” had the 2nd lowest score and was not addressed in the instructions.  It would 

be good to include in the instructions to students that language choices should be 

appropriate to the audience. 
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“Delivery” had the lowest score and presents the category where the greatest 

improvements can be made.  The instructions do provide a rubric that details the 

importance of “Verbal Clarity” and “Tone/Enthusiasm”.  However, the instructions do not 

tell the students how to go about achieving high marks in these areas.  The key to 

improvement in this area is to practice.   Ideally, the speaker should practice with the 

seminar instructor.  It is also important to practice with technology, whether face to face 

or on-line.  The student should know how to use presentation software, move back and 

forth in slides, and turn on microphone and camera.  Understanding the technology can 

be important for improving the flow of the presentation. If presenting on-line, it is critical 

that the speaker have a sufficient internet connection.  The only way to know if the 

internet connection is sufficient is to give the presentation a test drive.  If it is found that 

a home internet connection is not sufficient, then a campus/classroom computer may be 

used for the practice and actual presentation talks.” 

 
PART C: Programmatic Assessment 

Service-level course assessment 

 

In Spring of 2015, the Chemistry department teamed up with the English Department to run a 

reading assessment based on data from reading assessments undertaken in ENG 200 and 100T 

in AY 2013-2014 and AY 2014-2015 which suggested that up to 36% of UH Hilo students were 

reading below the freshman college level (Lexile 1050-1300). Because the 100-level general 

chemistry textbook was evaluated at a reading level of 1230, a follow-up test was devised based 

on a passage from the textbook. The theory was that reading problems could be one of the 

factors behind a 31% DWF rate in CHEM 124 (which is now taught as CHEM 161). 

 
Students in two sections were given the short passage to read and then asked to 
“summarize” in their own words a passage from the first chapter of the textbook:  
 

THE AMOUNT OF PRODUCT FORMED IN A CHEMICAL REACTION is related to the 

amount of reactant that reacts. This concept makes sense intuitively, but how can 

we describe and understand this relationship more fully? The first half of this 

chapter focuses on chemical stoichiometry—the numerical relationships between 

the amounts of reactants and products in chemical reactions. In Chapter 3, you 

learned how to write balanced chemical equations for chemical reactions. Here we 

will examine more closely the meaning of those balanced equations. In the second 

half of this chapter, we turn to describing chemical reactions that occur in water. 

You have probably witnessed many of these types of reactions in your daily life 

because they are so common. Have you ever mixed baking soda with vinegar and 
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observed the subsequent bubbling or noticed the hard water deposits that form on 

plumbing fixtures? These reactions—and many others, including those that occur 

within the watery environment of living cells—are aqueous chemical reactions, the 

subject of the second half of this chapter. (Lexile Measure 1230L; Mean Sentence 

Length 19.11; Mean Log Word Frequency 3.33; Word Count 172) 

 
Responses were weighed against a 4-point point rubric: 
 

Level 4 Advanced Student clearly understands the layout of the textbook and readily shows an ability to 

ascertain the differences in the chapters and can make insightful inferences as to the 

reasoning behind the differences. 

Level 3: Competent Student demonstrates a basic understanding of the layout of the textbook and is able to 

articulate those differences in his/her own words in a comprehensible manner. 

Level 2: Emerging Student appears somewhat unsure about the different chapters and cannot fully 

articulate the differences between them. 

Level 1: Beginning The student appears unable to comprehend the differences among the 

chapters and cannot elucidate the differences between them. 

 

 

Each student response was evaluated by two independent readers with artifacts going to a 

third reader when scores were more than two points off for better inter-rater reliability. The 

results are as follows: 

 
Data Set 1 
 

Number Reader Number Reader Number Student Average 

001-1 2 2 2 

002-1 1 2 1.5 

003-1 1 1 1 

004-1 2 3 2.5 
005-1 3 2 2.5 

006-1 4 3 3.5 

007-1 3 2 2.5 

008-1 1 2 1.5 

009-1 1 2 1.5 

010-1 2 2 2 

011-1 1 1 1 

012-1 2 2 2 

013-1 1 2 1.5 

014-1 2 2 2 

015-1 2 2 2 
  Aggregate Average 1.9333 
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Data Set 2 
 

Number Reader Number Reader Number Student Average 

001-2 2 2 2 

002-2 1 2 1.5 

003-2 2 2 2 
004-2 2 2 2 

005-2 3 2 2.5 

006-2 4 4 4 

007-2 1 1 1 

008-2 2 3 2.5 
009-2 3 4 3.5 

010-2 2 1 1.5 

011-2 1 1 1 

012-2 2 2 2 

013-2 1 1 1 

014-2 1 1 1 
015-2 3 2 2.5 

016-2 1 1 1 

017-2 1 1 1 

018-2 2 1 1.5 

019-2 2 2 2 

020-2 2 2 2 
  Aggregate Average 1.8750 

 
The data supports the initial hypothesis that poor reading skills have inhibited the learning of key 
concepts in lower division courses. This led the key instructor to rethink homework and test  
questions on a syntactical level in the organic chemistry series (CHEM 241/242). Specifically, 
questions embedded in the textbook (such as the ones following on the next page) were deemed 
necessary for simplification. 
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9.13  Draw a structural formula for the product of each SN2 reaction. Where 
configuration of the starting molecules is given, show the configuration of the product.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
9.14  Suppose you are told that each reaction in Problem 9.13 is a substitution reaction 
but are not told the mechanism. Describe how you could conclude from the structure of 
the haloalkane, the nucleophile, and the solvent that each reaction is an SN2 reaction. 
(Organic Chemistry, Brown et.al, pp. 427-428) 

 
The following excerpt from a quiz shows how the instructor has switched to simpler sentences to 
convey the same concepts using declarative sentences that utilize simple verbs: 
 
 

1. Write the organic product(s) of the following substitution reactions. Indicate cis or trans, 
axial or equatorial, or R or S or racemic, where appropriate. If there is no reaction write 
NR (24 points, 4 each). 
 
a) 

 

 

 

 

 

 

 

b) 
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C) 

 

 

 

 

 

 

d) 

 

 

 

 

 

 

 

e) 

 

 

 
 

 

f) 

 

 

 

 

2. Write the structures of X, Y and Z, formed in the reactions below. (12 points). 
 

 
 

 



55 | P a g e  

 

 

3. Circle the member of each horizontal pair that does the faster SN2 reaction with NaN3 in 
DMSO solvent (24 points, 4 points each).  

 

 

 

 

 

 

 

 
 

 
 
 
The use of simpler sentences became crucial during the pandemic given the switch to online 

modality. This led to the entire course being weened off of standard college textbooks; the 

online version of CHEM 124 has been converted to a fully instructor-authored site which are 

supplemented by a large collection of online video lessons which are better suited to more visual 

learners. The added benefit to this initiative is that is has resulted in a cost-effective course for 

students, especially for Hawaiʻi Island students who come from lower socio-economic 

backgrounds. This model is now being adapted by another instructor. The Department will gauge 

progress in these lower-division service courses as increased performance in courses like CHEM 

124 are vital for Nursing and Pharmacy majors. The Organic Chemistry sequence no longer 

requires a textbook with a typical price of $250. Students are directed to freeware textbooks and 

a selection of free videos, for example the organic Tutor. The homework and answer keys are 

instructor authored and quizzes and exams are keyed to these materials (format, sentence 

structure). The latter ensures that students are tested on their knowledge of Organic Chemistry 

and not their level of reading comprehension. Finally, students have access to a semester’s 

worth of old quizzes, an answer key and a video about how to work the quiz. 

 
Upper-division assessment  
 
As of August 2021, the department has also recently turned in to WSCUC the following 
curriculum matrices per PLOs as well as program (PLO)-specific rubric: 
 
Student Learning Outcomes 
 



#7 #
SLO: #1 #2 #3 #4 #5 #6 #8 #10 

9 

Explain and Communica Apply Use Exhibit Explain and Explain and Producti Engage Independ
utilize a te a basic differential statistical basic utilize an utilize an vely in ently 
fundamental understand and integral methods chemistry understandi understanding participa scientif prepare 
understanding ing of calculus in to laboratory ng of the of how te in ic and 
of analytical, physics and inquiry. solving analyze skills and relationship chemistry chemical present 
inorganic, its scientific and technique of chemistry informs research. scientific 
instrumental, connection problems. interpret s. and the biology/ health findings or 
organic and with data. environmen sciences/ research 
physical chemistry. t. agriculture. at a 
chemistry. seminar. 

COURSE 

PHYS 151 & 
152 or 170 & NA I I NA NA NA NA NA NA NA 
272 

PHYS 151L & 
152L or 170L NA I I I NA NA NA NA I NA 
& 272L 

CHEM 161 & 
I NA I NA NA NA I NA NA NA 

162 

CHEM 161L & 
I NA NA I I NA NA NA I NA 

162L 

CHEM 241 & 
I, D I NA NA NA NA I, D NA NA NA 

242 
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Upon completion of a B.S. in Chemistry or Chemistry/Biosciences UH Hilo, graduates will be able 
to: 

1. Explain and utilize a fundamental understanding of analytical, inorganic, instrumental,

organic and physical chemistry—embedded tests.

2. Communicate a basic understanding of physics and its connection with chemistry—

embedded tests.

3. Apply differential and integral calculus in solving scientific problems—embedded tests.

4. Use statistical methods to analyze and interpret data—embedded tests.

5. Exhibit basic chemistry laboratory skills and techniques—embedded tests.

6. Explain and utilize an understanding of the relationship of chemistry and the

environment—embedded tests.

7. Explain and utilize an understanding of how chemistry informs biology/ health sciences/

agriculture—embedded tests.

8. Productively participate in chemical research—Department Rubric (see below).

9. Engage in scientific inquiry—Department Rubric (see below).

10. Independently prepare and present scientific findings or research at a seminar—

Department Rubric (see below).

Curriculum Matrix for Chemistry. The following table represent the sequence of courses and the 
level of learning.: I = Introduce; D = Develop/Practice, M = Mastery. 
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CHEM 241L 
242L 

& 
I, D NA NA I I, D NA I NA I NA 

MATH 
242 

241 & 
NA NA I, D NA NA NA NA NA NA NA 

CHEM 274 I D I I, D NA NA I, D NA NA NA 

CHEM 274L I D NA I, D D NA I, D NA I NA 

CHEM 320 D NA NA NA NA NA D I I I 

CHEM 350 D, M D D NA NA NA D NA NA I 

CHEM 350L D, M D NA D D NA D NA I, D I, D 

CHEM 351 
352 

& 
D, M D, M D NA NA NA I NA NA I 

CHEM 351L 
352L 

& 
D, M D, M NA D D NA I NA I, D I, D 

CHEM 360 I, D I NA I NA I, D D I I, D I, D 

CHEM 421 M NA NA NA NA NA D I I I 

CHEM 431 D, M D NA D NA NA D NA NA NA 

CHEM 431L D, M D NA D D NA D I, D I, D D 

CHEM 487 D, M I NA NA NA I, D D, M I, D I, D I, D 

CHEM 495 A/B D D NA NA NA NA NA I, D D, M D, M 

 

 
Rubric for PLOs 8-10: Poster Presentations  
 

Scale Oral 
Presentation  

(Oral 
Communication) 

Written Presentation of 
Research 

 

Visual Presentation Documentation 
of Sources; 
Quality of 
Sources  

(Information 
Literacy) 

Prose; Spelling and 
Grammar  
(Written 

Communication) 

Mastery Narration and/or 
answering of 
questions is 
engaging, 
thorough, and 
add greatly to 
the presentation 

• Prominently 
positions 
title/author of 
paper 

• Thoroughly but 
concisely presents 
main points of 
introduction, 
hypotheses/ 
propositions, 

results, & 

conclusions in a 

well-organized 

manner 

• Visually appealing; 
elements are well 
spaced and not 
cluttered; colors 
and characters 
enhance 
readability 

• Uses font size & 
variation which 
facilitate the 
organization, 
readability, and 
presentation of the 
research 

• Graphics (graphs, 
charts) are 
engaging and 
enhance the text 

• Content is 
arranged in an 
engaging and 
organized manner; 
reader can easily 

Citation of 
sources is 
complete and 
accurate 

Prose is academic 
and without any 
errors in syntax or 
spelling 
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follow the flow of 
text 

Competent Narration and/or 
answering of 
questions is 
adequate and 
adds to 
presentation 

• Contains 
title/authors of 
paper 

• Adequately 
presents main 
points of 
introduction, 
hypotheses/ 
propositions, 

results, & 

conclusions in a 

relatively 

organized manner 

• Visual presentation 
is adequate; colors 
and patterns not 
fully utilized to add 
to presentation 

• Uses font size & 
variation but may 
not be well placed 
or planned for 
optimal effect 

• Graphics (graphs, 
charts) are 
minimally used 

• Content is 
arranged in a 
somewhat 
organized manner 

Cites sources 
but may include 
a few minor 
errors 

Prose is mainly 
academic but may 
contains a few 
errors, awkward 
phrases, or strange 
word choice 

Beginning Narration and/or 
answering of 
questions is 
somewhat 
lacking or 
reflects poor 
preparation 

• Title/authors of 
paper not fully 
articulated 

• Main points of 
introduction, 
hypotheses/ 
propositions, 

results, &/or 

conclusions are 

either not well 

organized or are 

missing 

• The overall poster 
is not appealing, 
cluttered, and may 
show a 
sloppy/rushed 
finish 

• Presentation is 
hard to read and 
may be hard to 
follow due to poor 
organization of 
materials/text 

• Graphics may be 
missing, 
inaccurate, and/or 
irrelevant 

Sources are 
missing and/or 
citation format 
is completely 
erroneous 

Excessive spelling 
and grammatical 
errors 

 

Given this preparation, the Department is thus in a prime position to begin undertaking more 
regular programmatic assessment of the major in the future. Along with core competency data, 
findings via program-level assessment should ensure the rigor and quality of the degree in 
chemistry. 
 
PART D:  Future Assessment Plans  
 
The faculty will collectively decide how to embed questions into the exams indicated in the 
curriculum matrix above.  For example, what specific questions should be used?  When should 
the exam be given: quiz, midterm, or final?  And how will the questions be graded?  These 
questions need to be answered in order to maintain consistency among different instructors 
teaching the same the course.  Another important aspect of the questions and grading is 
whether the results will be released to the students.  If graded exams are handed back to the 
students, then future students may have access to old exams and this would mean that 
embedded questions need to change from year to year. 
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The questions will be designed to assess the specific SLOs.  The questions will be organized into a 
single document.  The document will be shared on the Laulima “UHH CHEM Dept” site so that all 
instructors in the department have access to the questions.  Each instructor that is teaching one 
of the classes indicated in the curriculum matrix will include the embedded questions into their 
exams.  After proctoring an exam with embedded questions, the instructor will be responsible 
for grading the exam, anonymizing student names, and sending the results to the Department 
Chair for further organization.  The results will be summarized in the Department of Chemistry 
Annual Report document.  The trends in the data will be assessed on an annual basis in an effort 
to “close the loop” in areas that need improvement.   
 
PART E: Quality and Rigor of Faculty Research 
 
Another key hallmark for a department’s success also lies in the ability of faculty to undertake 
research as required by the Collective Bargaining Agreement, which serves as a framework for 
tenure and promotion. All tenure-track and tenured faculty receive a full 3-credit reduction in 
workload to meet this requirement, which is evidenced in the compilation of publications, 
conferences, and external grants received. 
 
The following are publications, conference posters, and grants since 2015 for several of the 
faculty.  Full CVs for faculty members are available upon request: 
 

Name of 
Faculty and 

Rank 

Publications since 2015 
Below is a sampling of 

peer-reviewed journal articles 

Grants and Amounts 

Chester Diablos, 
Instructor 

Franke, A, Li, X, Dabalos C, and Lai, J. 2020 Improved 
sensitivity for native oxytocin analysis from human 
serum and urine by orbitrap ESI-LCMS. Drug Testing 
and Analysis doi:10.1002/dta.2783 
 
Dabalos, CL, Ohgo, K and Kumashiro, KK. 2019 
Detection of Labile Conformations of Elastin’s Prolines 
by Solid-State NMR & FTIR Techniques. Biochemistry, 
58, 3848-3860 
 
Souza, S, Kurohara, D, Dabalos, C, Ng HL. 2019 G 
Protein-Coupled Estrogen Receptor Production from 
an E. coli Cell-Free Expression System. Current 
Protocols in Protein Science, 97(1), e88 
 
Ohgo, K; Dabalos, CL and Kumashiro, KK. 2018 Solid-
state NMR spectroscopy and isotopic labeling target 
abundant dipeptide sequences in elastin’s 
hydrophobic domains. Macromolecules, 51, 2145-
2156 

UH Hilo Seed Grant, 2022, Chester Dabalos, 
Rediscovering A Culturally Ancient Farm Practice: 
The Kuaiwi Plot and Its Chemical Profile, $5,000 
 
NSF Smart and Connected Communities (SCC)-
PG: Big Island Drink Smart, 10/01/2020 to 
09/20/2021, PI: Karen Pellegrin, Co-PIs: Shihwu 
Sung, Mazen L Hamad, Ryan Perroy, Travis S 
Mandel, $149,961 

Mazen Hamad, 
Professor 

Harsh S. Shah, Kaushalendra Chaturvedi, Mazen 
Hamad, Simon Bates, Ajaz Hussain, Kenneth Morris, 
“New Insights on Solid-State Changes in the 
Levothyroxine Sodium Pentahydrate during 
Dehydration and its Relationship to Chemical 

UH Hilo Seed Grant, 2018-2019, Mazen Hamad 
and Katie Strong, Creating an infrared 
spectroscopy identification tool for common 
plastic polymers found on Hawai'i Island 
beaches, $8,716. 
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Instability,” Pharmaceutical Development and 
Technology, 2019, 20:1, 39. 
 
Mazen Lee Hamad, William Engen, and Kenneth R. 
Morris, “Impact of hydration state and molecular 
oxygen on the chemical stability of levothyroxine 
sodium,” Pharmaceutical Development and 
Technology, 2015, 20:3, 314-319. 

 
NSF SCC-PG: Big Island Drink Smart, 2020-2021, 
PI: Karen Pellegrin, Co-PIs: Shihwu Sung, Mazen L 
Hamad, Ryan Perroy, Travis S Mandel, $149,961. 
 
 

Matthew Platz, 
Professor 

Tokihiro, J., Fitzpatrick, C., Platz, M.S., “Wavelength-
dependent photochemistry of 1-phenyldiazopropane” 
J. Phys. Org. Chem., 2022, 11(7) 953-957. 
 
Argon Steel , Matthew S Platz  , Alyssa-Jade 
Riglos , Billie Jean Garcia  , John Jacob , Susan I Jarvi , 

Larvicidal Efficacy of Ozone and Ultrasound on 
Angiostrongylus cantonensis (Rat Lungworm) Third-
Stage Larvae , Foods, 2022 Mar 25, 11(7):953. doi: 
10.3390/foods11070953.  

NSF Individual Investigator Award #1900643, 
2019-2023, Excited and Ground State Hydrogen 
Migration, PI. M. Platz, $393,775  
 
NSF Individual Investigator Award under review 
(renewal of the above grant); Rearrangements of 
excited and relaxed carbenes, 2023-2026, 
$416,549 
 
NSF MRI Award #1919792, 2019-2022, PI. C. 
Simmons, Co-PI M. Platz, (b) MRI: Acquisition of 
Single Crystal X-Ray Diffractometer 
$264,849 
 
Award #1557349, 2016-2022,  
EPSCoR Track-1: Ike Wai: Securing Hawaii's 
Water Future, $4,000,000 (Dr. Platz was UH Hilo 
Vice Chancellor for Academic Affairs when this 
grant was submitted; his role on the project was 
purely administrative and not at all scientific. 
Space limitations preclude the PI from even a 
modest summary of the scientific 
accomplishments of the many faculty involved in 
this large, multi-institution grant.) 
 
NSF SCC-PG: Big Island Drink Smart (BIDS) 
planning grant, 2020-2022, PI. K. Pellegrin, Co-PI, 
M. Platz, $ 149,961 
 
NIH-INBRE Seed Grant, The use of ozone to kill A. 
cantonensis third-stage larvae and to degrade 
glyphosate 2021–2022, $50,000 
 
Hawaii Community Foundation, Pushing students 
past the chemistry barrier, 2018-2019, $30,000 
 
NIH, Liquid Helium Recovery System to Improve 
Shared Chemistry Instrumentation Core, 2022-
2023, PI. D. Sun, Co-PI, M. Platz, $317,910 
 

Charles 
Simmons, 
Associate 
Professor 

Zhang, Mingming; Prior, Allan; Maddox, Marcus; 
Shen, Wan-Jou; Hevener, Kirk; Bruhn, David; Lee, 
Robin; Singh, Aman; Reinicke, Justin; Simmons, 
Charles; Hurdle, Julian; Lee, Richard; Sun, 
Dianqing."Pharmacophore Modeling, Synthesis, and 
Antibacterial Evaluation of Chalcones and 
Derivatives," ACS Omega, 2018, 3, 18343-18360. 
 
Sang-ngern, Mayuramas; Youn, Ui Joung, Park, Eun-
Jung; Kondratyuk, Tamara P.; Simmons, Charles J. 

NSF-MRI Grant #1919792, Acquisition of Single-
Crystal X-ray Diffractometer,” 2019-2022, 
$264,849 

https://pubmed.ncbi.nlm.nih.gov/?term=Steel+A&cauthor_id=35407040
https://pubmed.ncbi.nlm.nih.gov/?term=Platz+MS&cauthor_id=35407040
https://pubmed.ncbi.nlm.nih.gov/35407040/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Riglos+AJ&cauthor_id=35407040
https://pubmed.ncbi.nlm.nih.gov/?term=Riglos+AJ&cauthor_id=35407040
https://pubmed.ncbi.nlm.nih.gov/?term=Garcia+BJ&cauthor_id=35407040
https://pubmed.ncbi.nlm.nih.gov/35407040/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Jacob+J&cauthor_id=35407040
https://pubmed.ncbi.nlm.nih.gov/?term=Jarvi+SI&cauthor_id=35407040
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The Department’s faculty aim to continue to do high quality research involving undergraduate 
and TCBES graduate students.  The GC-MS and single crystal X-ray diffractometer, which were 
recently acquired using external funds, will continue to be used in student research.  The 
department will continue to use the extensive set of research instrumentation located within the 
department, continue working with Justin Reinicke to work with the mass spectrometers and 
nuclear magnetic resonance instruments located in the College of Pharmacy, and continue to 
assess the instrumentation needs of the department.  Funding sources, such as the INBRE 
Student Research Experience (SRE), will continue to be utilized and other funding sources will be 
sought out.  
 

IX. Future Goals 

The primary goal of the Department is to increase the number of chemistry majors and to 
increase the number of BS in chemistry graduates per year.  The low enrollment definitions of 
the University of Hawaii set the minimum for low enrollment in classes (= 10) and for small 
programs (graduating < 10 per year).  Therefore, the Department will strive to increase the 
number of chemistry majors to approximately 50 to 60.  This would allow at least 10 students to 
graduate per year, even if some of the students matriculate to the DKICP prior to earning their 
BS in Chemistry degrees.  Furthermore, these numbers would allow upper-level chemistry 
classes (CHEM 274/274L, 320, 350/350L, 431/431L) to run on annual basis with at least 10 
students per class.  Somehow chemistry must receive credit for all the students that enter the 
DKICP without first obtaining a BSc. 
 
The Department will implement program changes beginning in Fall 2022 with the curriculum 
changes to the BS in Chemistry and the BS in Chemistry – Biosciences, as well as the addition of 
the BS in Chemistry – Health Sciences.  These programs streamline course sequences in the BS in 
Chemistry and BS in Chemistry – Biosciences and reduce the burden of acquiring the BS in 
Chemistry – Health Sciences prior to matriculating to the DKICP PharmD program. 
 
Because chemistry classes serve a large number on non-chemistry students, these classes can 
serve as a potential recruiting tool for the chemistry major. Thus it is our intent to make every 

Wall, Marisa, M.; Ruf. Michael; Lorch, Sam E.; Leong, 
Ethyn; Pezzuto, John M.; Chang, Leng Chee. 
“Withanolides derived from Physalis peruviana (Poha) 
with potential anti-inflammatory activity,” Bioorg. 
Med. Chem. Lett., 2016, 26, 2755-2759. 
 
Youn, Ui Joung; Sripisut, Tawanun; Park, Eun-Jung; 
Kondratyuk, Tamara; Fatima, Nighat; Simmons, 
Charles; Wall, Marisa; Sun, Dianqing; Pezzuto, John; 
Chang, Leng. “Determination of the Absolute 
Configuration of Chaetoviridins and Other Bioactive 
Azaphilones from the Endophytic Fungus 
Chaetomium globosum,” Bioorg. Med. Chem. Lett., 
2015, 25, 4719-4723. 
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course and every student a priority.  The students that take chemistry courses should enjoy 
taking the courses and know that becoming a chemistry major is a valid option for them.   
 

X. External Reviewers’ Reports 
Attach or insert here and include a response to recommendations. 
 

XI. Academic Action Plan 
TBA—this is drafted upon receipt of all reviews (external, ALO, Dean, and VCAA) 
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