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2. Five-Year Departmental Enrollment and Faculty Data 

 

 Statistical Overview 

 

The statistics listed below are annual average values calculated from data supplied by 

Institutional Research for the Academic Years 2003-2004 through 2007-2008. 

 

1. Number of Unduplicated Majors (FTE Students, Summer, Fall, and Spring Semesters 

Combined): 158 

 

2. Number of Degrees Conferred: 17.6 

 

3. Majors/Degrees Conferred Ratio: 12.70 

 

4. Student Credit Hours: 3413.0 (undergraduate) 

       6.4 (graduate) 

 3419.4 (total)      

 

5. Average Class Size:  18.34 (undergraduate) 

  1.46 (graduate) 

 

6. Number of FTE Faculty (Fall Semester): 7.80 

 

7. FTE Student/FTE Faculty Ratio (as per U.S. News definition): 20.17 

 

8. Credit Hours/FTE Faculty: 442 

 

 

 

Departmental Assessment 

 

The University of North Alabama is committed to ongoing, integrated, 

and institution-wide research-based planning and evaluation processes. 

To this end, each department, as a whole, should be evaluated to ensure 

that departmental goals, strategies, and projected outcomes are 

congruent to and support the institution’s mission and strategic plan.  

 

Specifically, the department should show that it 1) incorporates a 

systematic review of institutional mission, goals, and outcomes; 2) this 

review results in continuing improvement in departmental quality; and 

3) the departmental goals support the institution’s mission and strategic 

plan. 
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 Review Five-Year Report for Trends, Patterns, and/or Significant Changes. 

 

The average number of unduplicated full-time equivalent majors enrolled in majors offered by 

the Department of Chemistry and Industrial Hygiene during the five-year review period was 158.  

Ten-year enrollment trends giving more detail than provided by the five-years’ averages are 

displayed in Figure 2.1 below.  The values for total CH or IH are the sum of all chemistry 

majors, option I and option II, and industrial hygiene majors without counting double majors 

twice.  The values for this plot are from data supplied annually in mid-October by the 

Department of Computer and Telecommunication Services. 

 

Figure 2.1 shows a slow increase in the numbers of majors which parallels the growth of the 

general student population at the University of North Alabama.  The spike in chemistry majors 

observed in 2006 is unexplained and lasted only for that year.   

 

 

 
 

Figure 2.1    Numbers of Chemistry and Industrial Hygiene majors for the decade 1999 – 2008. 

  



 



http://www.bls.gov/oco/ocos049.htm#outlook
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in industrial hygiene positions. Additionally, two students participated in services provided by the 

Occupational and Environmental Health Laboratory (OEHL) to local industry.  

 

 Outcome Information (including student performance on licensure/certification exams, job 

placement of graduates, student, alumni and employer surveys) 

 

Since the spring semester of 1990, the Department has used the Major Field Test for Chemistry 

(MFT, formerly MFAT), offered by the Educational Testing Service to gauge our students’ 

knowledge and abilities in chemistry near the completion of their degree program.  The exam 

changed format in 1997 when individual scores for sub-disciplines became available.  Figure 3.3 

shows the nationally normalized percentile scores plotted against academic year for the 163 UNA 

students who have taken the Chemistry MFT since fall semester 1997.  The average percentile score 

for Option I – Professional Chemistry majors over this period is 62.5% (N= 35).  The corresponding 

score for Option II – General Chemistry majors is 25.1% (N= 128) and the average percentile scores 

for all chemistry majors taking the exam during this interval is 33.1%.  More MFT data and analysis 

will be given in Section 10 - Program Evaluation, but in summary, the scores for most of our Option 

I majors are satisfactory while the average score for our Option II majors is unsatisfactory. 

 

 
Figure 3.3   Performance of Chemistry majors on the MFT Chemistry Exam. 

 

Since the year 2005, the Industrial Hygiene Program has used software available for the preparation 

of the professional certification exam in industrial hygiene (Datachem Software® CIHprep V8.3). 

The software generates a comprehensive practice exam from a large bank of questions encompassing 

the multiple areas of knowledge and practice required by the Industrial Hygiene profession. 

Certification is only allowed to practitioners with at least five years of professional practice and to be 
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useful, the practice exam must be in depth.  Figure 3.4 shows the performance of IH majors in the 

CIH practice test.  We believe these scores are good, considering that approval scores on the actual 

certification exam are regularly in the range of 65%.  

 

 
Figure 3.4  Scores for UNA seniors taking the Datachem Software® CIHprep V8.3 Test. 

 

 

If this practice exam is close in content and degree of difficulty to the actual CIH exam, a band 

between 40 and 60% is acceptable, considering that graduating seniors with five or more years of 

professional practice should easily score above 65%. A benchmark for continuous improvement 

could be established at reducing the number students scoring below 40%. 

 

A survey of our Chemistry graduates, academic years 1999 – 2008, was made during May 2009.  

This survey and summaries of the responses are given in Appendix A. The survey results show that 

our graduates have a very positive impression of the Department and our major programs. Survey 

results will be 
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Item 9 in the Chemistry survey asked students to rate their overall experience in Chemistry or 

Industrial Hygiene at UNA.  On a five-point scale, in which five is excellent, the lowest average 

score was a 4.56 on the acceptance by employer of the UNA degree.  If there is a problem here, there 

is probably not a quick way for the Department to address this issue. 
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Chemistry/Industrial Hygiene Alumni Survey 2009 

Please rate how effectively you believe the Department of Chemistry and Industrial Hygiene 
prepared you in the areas listed below. 

Answer Options Excellent 
Above 
Average Average 

Below 
Average Poor 

Rating 

Average 

Response 

Count 

Written 

Communication Skills 
24 14 5 0 0 
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Dr. Murray retired after the spring semester 2008, but continued teaching for the Department 

through the spring 2009 semester, donating his salary to scholarships.  Dr. Diaz was hired in 2008 to 

replace Dr. Murray.  Dr. Gaunder also retired after the spring semester 2008 and his replacement, 

Mr. Gren, will be joining the faculty in a tenure-track position in the fall semester of 2009.  In the 

spring of 2009, Dr. Shearer resigned to take a faculty position at another academic institution.  The 

Department is currently engaged in an accelerated search to hire a person for one year to replace Dr. 

Shearer.  In September 2009
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 Teaching Productivity and Activities Designed To Enhance Teaching and the Curriculum 
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“Equilibrium Constant Calculator for Chemical Reactions at High Temperatures.”  Michael 
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 In 2005, Dr. Olive was awarded a $150,000 grant from the Department of Defense/U.S. 

Army Research Laboratory as part of the Defense University Research Instrumentation 

Program (DURIP) for his proposal “Quantification of Atmospheric Effects on Bistatic, 

Monostatic, and Passive Fourier Transform Infrared Remote Sensors.” 

 

 

 Other Awards and Distinctions 

 

In addition to the Departmental achievements, other awards and distinctions include the following:  

 

 Dr. Murray received the Wilson Dam Section Outstanding Member Award in 2007. 

 Dr. Olive received the Wilson Dam Section Outstanding Member Award in 2008. 

 In 2008, Dr. Moeller was elected to the position of Fellow of the Alabama Academy of 

Science. 

 

 

7. How the Department has Responded to Previous Program Review Recommendations 

 

In December of 2003, the Department submitted a five-year re-evaluation report on our Option I 

Professional Chemistry Major to the ACS Committee on Professional Training.  The response to this 

report from the CPT cited several areas where the CPT believed our program did not meet the 

guidelines for an ACS-approved program.  Given below are the areas of concern identified by the 

CPT and UNA’s answer to these concerns: 

 

 Concern:  The frequency and sequence that certain courses (CH 382, CH 434, CH 437) are 

being offered.  Explanation: We were offering CH 382 with CH 382L every other spring and 

offering CH 434 and CH 437 and the corresponding laboratories in alternating fall semesters.  

The CPT wanted 300-level CH 382 taken by our students before the 400-level courses. 
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 Concern:  Quantum mechanics is not being covered in physical chemistry.  At the time of the 

reevaluation, our two-semester sequence in physical chemistry mostly taught classical topics 

in physical chemistry and quantum mechanics was provided in the curriculum by having CH 

444, Quantum Mechanics, a requirement for the Option I major.  Although this provided a 

full semester course in quantum mechanics, the CPT wanted quantum mechanics 

encountered during the junior year so that students had some formal training in quantum 

mechanics when studying the advanced 400–level courses. 

 

The action taken to address this concern was to increase the number of lecture hours for CH 

382 from three to four hours per week to allow time for a unit of quantum mechanics to be 

taught in physical chemistry.  Also, consideration of surface chemistry was moved from 

lecture to laboratory in order to provide additional time for quantum chemistry. 

 

 Concern:  There are no spectroscopy experiments in the physical chemistry laboratory.  The 

experiments are all classical.   

 

The action taken to address this concern was to revamp the second semester physical 

chemistry laboratory, CH 382L, to have a focus on spectroscopic measurements.  Again, the 

University provided the Department with some additional funds to acquire the equipment 

needed for several of these new experiments.  Also, an experiment in molecular 

computational chemistry was added to the first semester of physical chemistry laboratory. 

 

The ACS recently revised the CPT Guidelines for Program Approval and Student Certification.   The 

Department will be submitting the next reevaluation report to the Committee on Professional 
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designation of Program Director of IH became official in December 2006. A release time 
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 Weakness:  “Criterion 5 Curriculum: Criterion 5 states in part, “Students in baccalaureate 

degree programs must also be prepared for applied science practice through a curriculum 

culminating in comprehensive projects or experiences based on the cumulative knowledge 

and skills acquired in earlier course work.” No comprehensive, culminating experience(s) 

could be identified for all students.” 

 

The action taken to address this weakness was to add to the curriculum a one-credit hour 

capstone course in Industrial Hygiene to be completed in the last semester of enrollment. 

This course will be a requirement for all graduating seniors. This course will also require the 

completion of a comprehensive exit exam (CIH preparation software). This exam is currently 

completed by all students as an independent graduation requirement. 

 

 Concern:  Criterion 1 Students: Criterion 1 states in part, “The program must also have and 

enforce procedures to assure that all students meet all program requirements.” The transcripts 

submitted with the Self-Study have numerous variations or apparent discrepancies with the 

current requirements. While the program was eventually able to explain each variation, the 

process was ad hoc and should be improved in the future. 
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 There is increased enrollment in upper-
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 Student Learning Outcomes of the Program 

 

An undergraduate chemistry curriculum should provide instruction in the five areas that the 

American Chemical Society’s Committee on Professional Training has identified as being 

fundamental to the discipline.  These fundamental areas are analytical chemistry, biochemistry, 

inorganic chemistry, organic chemistry and physical chemistry.  The difference between Option I 
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 Governance Structure of the Program 

 

All full-time faculty members constitute the Department’s Curriculum Committee.  Proposals for 

program planning and curriculum changes are discussed and voted upon at departmental meetings.  

Approved curriculum changes are passed to the Arts and Sciences Curriculum Committee which, in 

turn, can recommend them to the University Curriculum Committee for adoption.   

 

 Admissions Requirements, Procedures, and Policies 

 

Admission and academic policies for the University are published in the University Catalog.  There 

are no specific entrance requirements for becoming a chemistry major. 

 

 Degree Requirements 

 

In addition to graduation requirements listed in the catalog for all students, chemistry majors must 

take an exit exam.  Option II General Chemistry also requires a minor or second major for 

graduation. 

 

 Curriculum 

 

All courses required for a baccalaureate degree with an Option I Professional Chemistry Major or an 

Option II General Chemistry Major are tabulated in the check sheet given below and on the next 

page. 

 
General Studies. See University Bulletin for elective courses in Areas II and IV. 

Area I. Written Composition (6 hrs.) 

 

Area III. Natural Sciences and Mathematics (11 hrs.) 

EN 111 (3) _____ or EN 121 (3) _____  

EN 112 (3) _____ or EN 122 (3) _____ 

 

Requirements met in major and required supporting 

courses
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community colleges in the state. The STARS Program, which includes a web-based database, 
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Survey Items 9 and 10 asked graduates to rate their overall experience and preparation at UNA.  

These survey items were reported on pages 9 and 10.  In every category but oral communication, 

most of our graduates rated their experience and preparation to be excellent. 

 

Item 11 asked which sub-disciplines in chemistry have they used professionally and survey Item 

12 asked them to rate their preparation in these sub-disciplines. 

 

Chemistry/Industrial Hygiene Alumni Survey 2009 



 
31 

 

There were no negative comments in survey Item 14, however, regarding preparation in 

inorganic chemistry. 

 

Fmi148ey 
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The Educational Testing Service (ETS) also gives subscores and corresponding percentile 

ranking for the four sub-disciplines of physical chemistry, organic chemistry, inorganic 

chemistry and analytical chemistry. Figure 10.2 presents the average values for these sub-

disciplines by year.  There does not appear to be a glaring weakness in any particular sub-

discipline. 

 

  

  
Figure 10.2  Average percentile scores by year for four Chemistry sub-disciplines. 

 

Since 2007, 
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11. Design and perform an experiment 

a. Result measured in CH 341L/381L – 48% demonstrated an acceptable level of ability  

 to design and perform and experiment. 

b. Conclusion – Students did not demonstrate the ability to design and perform an 

  experiment. 

 

12. Demonstrate the ability to synthesize and characterize chemical compounds. 

a. Result measured in CH 311L – 85% of the students satisfactorily demonstrated the  

 ability to synthesize and characterize chemical compounds. 

b. Conclusion – Students did demonstrate the ability to design and perform an  

 experiment. 

 

13. Think critically 

a. Result measured by alumni survey – 88% of respondents answered positively to their 

training in the ability to understand and evaluate arguments and evidence. 

b. The MFT exam had a particularly low percentile score, 12%, for this assessment 

indicator.   

c. Result measured in CH 341 and CH 381 – 39% of the students successfully negotiated 

critical thinking exercises. 

d. Conclusion – The evidence regarding this skill, itself, needs critical evaluation.  The 

graduates of our program have the opinion they learned to evaluate argument and 

evident while the MFT exam and metrics used in physical chemistry indicate otherwise.  

Anecdotally, students expressed dislike for the critical thinking exercises in P-Chem.  

For the reason that much of applied physical chemistry deals with approximations, it is a 

logical course to test for critical thinking.  Students need to think about when a particular 

approximation is appropriate and when should it not be used.  Because of the natural 

aversion students seem to have for thinking critically, developing proficiency in critical 

thinking should not be the responsibility of one or just a few courses but needs to be 

encountered to some degree in every course. 

 

 Summarize Improvements Made as a Result of the Continuous Improvement Plan 

 

Section 7 of this document described changes made to the program in response to the last ACS 

re-evaluation and also made in anticipation of our next evaluation under new ACS guidelines. 

There seems to be conflicting conclusions to be drawn from the Alumni Survey and direct 

measurements by our set of student learning outcomes.  As stated previously, this is the first time 

we have attempted this type of measurement.  The Department will need to further consider our 

student outcomes assessments in order to understand the meaning results.  A curriculum proposal 

for a new biochemistry course has been sent to the Arts and Sciences Curriculum Committee.  
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 Grade Distribution Patterns  
 

The grade distributions for chemistry courses for calendar year 2003 through calendar year 2008 

are displayed in Figure 10CH.2a through 10CH.2d.  The data for these plots was supplied by the 

Office of Institutional Research and the grade distributions by calendar years are given in 

Appendix D in electronic format.  The number-designations of some courses were changed 
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Figure 10CH.2b  Distribution of grades in chemistry courses 2004 – 2008 for sophomore- 

and junior-level courses 
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11CH. Program Recommendations for Chemistry 

 

 



 
41 

 

9IH. Industrial Hygiene Program Overview 

 

 Brief Overview of the Industrial Hygiene Program 
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Advances and changes in technology undoubtedly demand a more educated and better prepared 

labor force. We envision the Department of Chemistry and Industrial Hygiene at UNA as a source 

for qualified professionals (especially in areas of chemistry and occupational health and safety) and a 

resource for specialized training and service.  We recognize that to assure competitiveness we must 

offer high quality academic programs that are relevant to the current and emerging technological 

challenges of our time. Quality control and continuous academic improvement require a sustained 

and extensive administrative effort. The support of NIOSH facilitating faculty release time has been 

invaluable for the advancement of the IH Program at UNA. In addition, the NIOSH contribution to 

academic scholarships has been decisive in recruiting and retaining students, particularly those with 

good scholastic merits who are competitively sought after by academic institutions and program. 

 

 Program Mission and Objectives 

The mission and objectives of the IH Program were set forth as broad expectations for career 

achievements by our students a few years after graduation. The current statement of program 

objectives is as follows: “The IH Program at the University of North Alabama is dedicated to 

preparing students who are technically competent to fulfill the professional duties in the practice of 

IH, who understand the challenges of ethical responsibility of the IH profession, and who are 

properly educated to undertake graduate studies in occupational health and safety. It is expected that 

within three years of graduation 
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Table 9IH-1. Institution and Program Goals and Objectives 

Institution 
IH Program Mission and 

Objectives 
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11. Design strategies for obtaining representative data in the processes of evaluation and 

exposure assessment  

12. Apply principles of chemistry for the collection and analysis of airborne contaminants 

13. Apply principles of microbiology for the collection, enumeration, and identification of bio-

aerosol samples 

14. Apply principles of physics to describe mechanical systems and energy sources and the 

methods used for evaluating energy exposures  

15. Interpret and analyze results of sampling activities considering the effect of analytical and 

environmental variability 

16. Communicate results of exposure assessment activities accurately and concisely 

17. Apply hazard control analysis to identify and prioritize applicable control options 

18. Recommend engineering control options 

19. Demonstrate an understanding of the principles of design and performance evaluation of 

ventilation systems used for exposure control   

20. Make decisions of control assurance based on results of performance evaluations   

21. Select and recommend proper personal protective equipment 

22. Describe fundamental aspects of safety and understand the importance of creating effective 

safety programs 

23. Describe fundamental principles of environmental health  

24. Understand that occupational and environmental health issues can impact the environment, 

trade, and economical growth of different countries 

25. Apply principles of management to health and safety 

26. Understand the scope of application, use, and limitations of selected standards and guidelines 

applicable to health, safety, and environmental practice  

27. Understand the importance of information updating and knowledge of contemporary issues  

28. Design programs and training materials for educating constituencies in occupational health 

and safety 

29. Communicate effectively with various constituencies 

30. Demonstrate familiarity with the code of ethics of the profession and the importance of 

ethical conduct and professional responsibility 

31. Work effectively with others and in a multi-disciplinary team 

32. Value the need of staying current and the advantage of life-long learning 

33. Understand the need for and the value of professional service.” 

 

Course and Outcomes Matrix 

 

 A matrix indicating which courses address each of the outcomes identified is given on the 

next page.   
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Table 9IH-2. Courses and Program Outcomes 

UNA Program Outcomes 
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 The current membership of the IH Advisory Board (2009-2010) is as follows:  

 

  Brent H. Bailey CSP, CIH, CHMM, Chair 

   Sr. Safety Engineer 

   BP Amoco Chemicals 

   Decatur, AL 

  Blair D. Burgess, Jr. P.E. 

   Vice President, Manufacturing Sector Lead 

   ENSR  

   Florence, AL 

  Todd I. Hogue CSP, CIH, Secretary 

   Site Environmental, Health, Safety 

   and Regulatory Manager 

   3M 

   Decatur, AL 

  Bonnie Jenkins, CIH 

   EHS Manager 

   GE Appliances 

   Decatur, AL 

  Karen Ritter 

   Coffee Health GB 
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Table 9IH-
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Direct methods consisted of samples of related coursework including test questions, assignments, 

reports, laboratory activities, and projects. Indirect methods included questionnaires submitted to 

graduates and their supervisors and data from a structured exit interview given to all graduating 

seniors. The distribution list for the submission of questionnaires included all graduates who had 

completed their bachelor’s degree between zero and three years before the fall semester of 2007. 

Returns from students and supervisors were 81% (13 responses) and 40% (6 responses) respectively.  

 

Direct and indirect methods used a scale from 0 to 100%. Partial credits on tests questions and 

assignments were accepted. Average scores for a sample were obtained by adding the actual number 

of points earned by all students and expressing them as percentage of the total number of points 

possible.   

  

For the evaluation of survey and exit exam questions (indirect methods), the rubric used was the same 

as that applied to the evaluation of objectives and explained before.  

  

Scores of direct and indirect methods were averaged separately for each performance criterion. When 

a combination of direct and indirect methods was used in the evaluation of a performance criterion, 

more weight was given to the direct method of evaluation. The composite direct/indirect metric (score) 

was calculated by multiplying the average score of the direct methods by 2/3 and the average score of 

the indirect methods by 1/3 and then adding these two products. The minimum passing composite 

score for each performance criterion was set at 70%.  

 

Summary of Evaluation Results 

Objectives and outcomes not meeting a minimum acceptable score were considered for corrections. 

Specific corrective measures were derived from consensual agreement between some members of the 

Department of Chemistry and Industrial Hygiene faculty and the IH Program Advisory Board. 

Corrections involving changes in the curriculum also followed an additional process of sequential 

approval involving the Department of Chemistry and Industrial Hygiene faculty, the College of Arts 

and Sciences Curriculum Committee, and the University Curriculum Committee.  

 

A summary of responses for questions related to specific objectives that did not achieve a minimum 

passing score (70%) is given in Table 10IH-1 below.  

 

Table 10IH-1. Objective Components not Meeting Minimum Scores 

Objectives Component Graduates Supervisors 

1 Recognition, biological agents 59% 75% 

 Recognition, radiological agents 35% 67% 

 Safety, pressure 83% 67% 

 Safety, reactivity 61% 75% 

2 Support and guidance to the program 60% 80% 

5 Communication 80% 
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Table 10IH-3
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 
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