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Resources for Completing the Eight-Year IBHE Program Review Report 

Section 5. Overview 

This section will focus the review for your reader. 

In no more than half a page, please explain your program’s mission and its relationship to Eastern’s 
mission (and, if applicable, to the mission of graduate education). Identify similar programs in the state; 
distinguish your program from them. You also should identify your program’s student learning 
objectives and career/further education objectives, and summarize significant changes, achievements (by 
faculty and students and the program itself), and plans for  the future. 

Section 6. Major Findings and Recommendations 

These are the standard IBHE questions: 

a. Description and assessment of any major changes in the program:

(1) changes in the overall discipline or field
(2) student demand
(3) societal needs
(4) institutional context for offering the degree
(5) other elements appropriate to the discipline in question

What, if any, internal or external events have affected your program since the last review? Have 
enrollments, degree production, costs, student satisfaction, job placement, etc. changed significantly? Has 
the discipline’s governing body approved a new name for the programs it represents; updated/revised 
curricular requirements; identified new markets; developed new emphases? Have nationwide demographic 
changes or social policies affected enrollments or requirements for good or for ill?

In addition to the items included in the “Accountability” section of the VPAA website (see the left-hand 
navigation box at http://castle.eiu.edu/~acaffair/ ), the resources listed below may help  you to respond to 
item 6.a: 

1. The IBHE Data Bank http://www.ibhe.state.il.us/Data%20Bank/default.htm includes the
        Data Book, which provides statewide discipline-based data on enrollments, degree production, and 
costs; as well as a variety of other data on statewide enrollments, degree production, credit hour 
production, and costs.

2. The Institutional Research web page available at https://www.eiu.edu/ir/ houses EIU’s  Data 
Books and the IBHE Alumni survey results, as well as a great deal of information about  EIU 
students (ACT scores, degrees awarded, retention rates, etc.)

3. Occupational projections are available from many professional journals and organizations,     as well 
as:



a. the Bureau of Labor Statistics http://stats.bls.gov/
b. ISBE’s Educator Supply and Demand Report

http://www.isbe.state.il.us/research/htmls/supply_and_demand.htm
c. the Illinois Workforce Information Center

http://www.ides.illinois.gov/Pages/Workforce_Information_Center.aspx

4. Staff members in the Office of Institutional Research also are available to aid
you in  assembling and analyzing administrative data.

b. Description of major findings and recommendations, including evidence of
learning            outcomes and identification of opportunities for program improvement

While 6.b also asks you to discuss other significant findings, it is basically the 
assessment section of the program review. As such, the responses here are crucial to your 
review’s success. Departments that cannot demonstrate that their assessment programs meet 
the established guidelines will be expected to revise those programs within six months of the 
final    review deadline. The IBHE’s assessment guidelines are appended to this document. 

Since your overview already identifies your student learning objectives, focus here on the 
assessment program and its results. What measures are you using to assess learning? How well 
are students achieving the objectives identified for them? What are their specific strengths and 
weaknesses? What changes have you made and will you be making as a result of 
assessment? Emphasize direct assessment, but mention the indirect measures you are using as 
well. Support your generalizations with specific data/evidence. And be sure to include 
feedback from key stakeholders—students, alums, employers, peer reviewers, etc.—since the 
IBHE requires it. 

c. Description of actions taken since the last review, including instructional      
resources  and practices, and curricular changes

d. Description of actions to be taken as a result of this review, including
instructional resources and practices, and curricular changes

6.c and 6.d are straightforward. However, by this point, you already may have mentioned the
most significant actions your department has taken/is planning to take. Do not repeat
yourself. Merely refer the reader to a previous section or sections.

Section 7. Outcome 

After consultation with the College Dean, the Provost’s Office will indicate whether the 
program will be deemed “in good standing” or “flagged for priority review.” The latter 
category is used to  identify programs experiencing serious concerns—significantly low 
enrollments, high costs, negative accreditation findings, below-average pass rates on 
statewide exams, below-average employment placement rates, a continuing lack of 
satisfaction among students or employers, etc. Departments will be asked to examine and 
address the identified concern(s) and report the results    in an interim review, due in 1-3 
years. Typically, however, the IBHE program review results in a positive decision, and the 
next review is due in eight years. 
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	Reporting Institution: Eastern Illinois University
	Program Reviewed: 40.0801 BS in Physics
	Date: 1/14/2022
	Contact Person: Dr. Steven Daniels
	Telephone: 217-581-3220
	Email: swdaniels@eiu.edu 
	5) Overview: approximately half a page: The central mission of the undergraduate program in Physics is to teach students how Physicists measure, describe and explain natural phenomena through scientific investigation and critical thinking. Students learn concepts in Physics, quantitative methods for analyzing data and developing theoretical insights, computational, and experimental techniques for testing theoretical predictions and discovering new phenomena.  The Department of Physics offers educational opportunities consistent with the broad principles of the College of Liberal Arts and Sciences. The undergraduate program for students pursuing a bachelor's degree in Physics provides a solid and challenging education and prepares them to excel in diverse career paths in which independent thinking, analytical skills, and experimental skills are useful. The personal touch with small class sizes and individualized attention helps students succeed in whatever direction they choose after leaving EIU.  These paths include graduate or professional school, industrial research, and education -- not just in Physics, but in other scientific, engineering, social, and professional fields. For non-majors taking introductory Physics as a part of their liberal arts requirements, the courses develop physical concepts and intuition along with the laboratory work and problem-solving skills required to succeed in their chosen course of study. Specific service courses for certain majors, as well as general education courses, both emphasize the core features of the Physicist's perspective of the natural world. A wide variety of topics covered in the introductory Physics courses help to develop a conceptual understanding of topics of general interest. All Physics courses encourage students to appreciate the relevance of Physics and integrate it in their everyday lives and in their future professions. There are 12 other public institutions in the state, 10 of those institutions offer a BS degree in Physics, 4 of those institutions offer a PhD in Physics and one offers a MS in Physics.  So there are only 4 other institutions in Illinois that offer a BS in Physics as their highest level degree.  Those are Northeastern Illinois, Chicago State, Illinois State, and Southern Illinois University Edwardsville.  Of those institutions, SIUE and ISU offer the PhD as their highest-level degree across all disciplines.  So for direct comparison as MS level schools with the BS in Physics as the highest degree our comparison group is Northeastern Illinois and Chicago State.  These are both Chicago schools that draw from the urban setting.  So Eastern Illinois University is the only MS level school that serves only the BS level of Physics for the downstate population.  Furthermore, of the 4 schools with BS in Physics as the highest Physics degree only EIU and ISU offer Computational Physics and EIU tuition is significantly less than ISU ($14,100 vs. $20,100).  EIU Physics also offers Astronomy, Engineering Physics, Teacher Licensure, as well as the standard Physics major.  This array of offerings is unique to our level of institution and serves the region well. The Student Learning Objectives that the Physics Department has adopted are as follows.  Students will be able to:1. Demonstrate the ability to apply fundamental, overarching themes in physics, including conservation laws, symmetry, the particulate nature of matter, waves, interactions, and fields, and systems, models and their limitations.2. Demonstrate competency in applying basic laws of physics in classical and quantum mechanics, electricity and magnetism, thermodynamics and statistical mechanics and special relativity, and the applications of these laws in areas such as optics, computational physics, and astronomy.3. Represent basic physics concepts in multiple ways, including mathematically (including through estimations), conceptually, verbally, pictorially, computationally, by simulation, and experimentally.4. Demonstrate knowledge of how basic physics concepts are applied in modern technology and apply this knowledge to the solution of applied problems.5. Solve complex, ambiguous problems in real-world contexts.6. Show how results obtained relate to the original problem, determine follow-up investigations, and place the results in a larger perspective.7. Demonstrate instrumentation competency: competency in basic experimental technologies, including vacuum, electronics, optics, sensors, and data acquisition equipment. This includes basic experimental instrumentation abilities, such as knowing equipment limitations; understanding and using manuals and specifications; building, assembling, integrating, operating, troubleshooting, and repairing equipment; establishing interfaces between apparatus and computers; and calibrating laboratory instrumentation and equipment.8. Demonstrate software competency: competency in learning and using industry-standard computational, design, analysis, and simulation software, and documenting the results obtained from a computation or design.9. Demonstrate data analytics competency: competency in analyzing data, including with statistical and uncertainty analysis; distinguishing between models; and presenting those results with appropriate tables and charts.10. Communicate with many different audiences from many different cultures and scientific backgrounds, understand each audience and its needs, and make the communication relevant and maximally impactful for that audience.11. Obtain information and evaluate its accuracy and relevance through reading (print and online), listening, and discussing.12. Articulate one's own state of understanding and be persuasive in communicating the worth of one's own ideas and those of others.13. Communicate in writing about scientific and technical concepts concisely and completely, and revise writing to achieve grammatically-correct and logically-constructed arguments.       
	6) Major findings and recommendations: 6.a.1The field of Physics has changed over the past few years.  According to the AIP booklet Employment and Careers in Physics (https://www.aip.org/statistics/reports/employment-and-careers-physics) dated April 2020 67% of recent graduates go into the private sector with another 9% going to academia and 7% going into high school teaching.  EIU has had a larger percentage going into academia for which we prepare our students well.  From the same booklet we see that 38% of the private sector Physics majors will end up in an Engineering field when they start their employment.  Furthermore, another 26% will be in Computer or Information Systems with 3% going into Astronomy.  With these numbers the focus of the Physics Department on Astronomy, Computational Physics, and standard Physics is eminently appropriate.  In addition, it should be noted that all of these educational opportunities that we offer, are intentionally lab (and applications) oriented with a required course in Electronics and 3 semesters of Advanced Lab for our standard Physics major.   The number of bachelor's degrees per year in physics has seen a nearly linear increase from a relative low of 3640 in 1999 to a value of 8946 in 2018 according to the most recent report from the AIP Statistical Research Center.  The EIU Physics Department graduation numbers suffer from small number statistics so trends are hard to determine.  For example there were 8 graduates in 2014 and 12 graduates in 2018 showing significant increase.  However, in 2016 and 2019 there were 4 and 1 respectively.  So perhaps the average over the 8 years is more reflective of where we stand and that is 6.1 graduates per year which is higher than previous IBHE reports (4.1 graduates per year is quoted in the 2006 report). From the Bureau of Labor Statistics (BLS) Occupational Outlook Handbook the job of Physicist and Astronomer is listed as earning a median income of $128,900 per year.  This data is found at: https://www.bls.gov/ooh/life-physical-and-social-science/physicists-and-astronomers.htm    From the National Association of Colleges and Employers (NACE) New Graduate Salary Survey the job of Engineer shows a salary of $71,088 and Computer Science shows $72,172.  For Math and Sciences the number is $63,316.  These three are the three highest in the Executive Summary for bachelor's degrees.  It is important to note that Physics majors will typically fit into any one of these three fields because of the general nature of the degree.  This data is found at: https://www.naceweb.org/uploadedfiles/files/2021/publication/executive-summary/2021-nace-salary-survey-winter-executive-summary.pdf Much of our decision-making process was inspired by and supported by a report by the Joint Task Force on Undergraduate Physics Programs which was co-Chaired by Paula Heron and Laurie McNeil.  This report was titled “Phys21: Preparing Physics Students for 21st-Century Careers.”  This book explained that Physics faculty have, for decades, tended to prepare students for faculty positions in Physics but that, in fact, only a small fraction of our students actually follow that path.  So we should reconsider how we prepare our students with more career orientation.  Students now need skills that include Physics specific knowledge and scientific and technical skills as before but they also need to be prepared with communications and teamwork skills and professional and workplace skills.  We have revised our curriculum with some more focus on these areas.   6.a.2Student enrollment numbers were strong in the early years of this report and have now stabilized at just over 30 students per year (between Physics and Engineering Coop).  In 2011-2014 we advertised the program by sending fliers and e-mails out to schools and students in Illinois and collar states.  In three years we sent almost 45000 e-mails to students and about 10000 fliers to schools.  Numbers increased during that time.  When budget cuts were instituted the administration stopped this advertising as too costly.  That is when the enrollment dropped from about 70 to 30 over the next 3 years.  Efforts to improve the numbers in the Physics Department have included development of an Electrical Engineering degree (EEN enrollments are not being considered here).  Also, in 2019 we were allowed to advertise (enrollment rose to 37 in 2020) but have not been able to advertise since (enrollment in 2021 is 31).  Graduation numbers continue to be strong.  We have averaged 6.1 graduates per year (Engineering Physics, All concentrations of Physics, and Teacher Licensure with Physics) over the last 8 academic years. Projections for the future are done by the Bureau of Labor Statistics occupational outlook.  According to that website (https://www.bls.gov/ooh/life-physical-and-social-science/home.htm) the projection for Physicists and Astronomers is “Overall employment of physicists and astronomers is projected to grow 8 percent from 2020 to 2030, about as fast as the average for all occupations.” This growth is actually better than many of the science occupations.  We believe that demand for Physics students should remain steady over the next several years.   Over these 8 years the University as a whole has increased diversity from 23% minority students to 30% minority students.  The at the national level the physical sciences fields are at 25.8% for the minorities that EIU tracks (according to the Chronicle of Higher Education data “Bachelor's Degrees Conferred, by Discipline and Race, 2018-19”).  The Physics Department is very inclusive and has increased our minority percentages from 34.4% in 2015 to 58.8% in 2020.  The Department has been ahead of the University in minority enrollment by double digits every year of this review.  The Department also outpaces the national averages when it comes to diversity of our students.  Our faculty reflects this level of diversity with 3 out of 7 full time instructors being one of the University identified minorities (42.3%). 6.a.3According to the PCAST (President's Council of Advisors on Science and Technology) report of 2021 the direction of STEM in the future involves two important directions.  The first is Industries of the Future and is an innovative model for science and technology development as we move forward.  Teaching STEM to develop a workforce that can be nimble and creative will be critical to this effort and we believe that is exactly what physics instills.  Furthermore, the PCAST report stresses the importance of diversity in STEM as we move forward.  In section 6.2 we outlined the EIU Physics commitment to diversity and demonstrated that we are on the cutting edge in this area.  The PCAST report states:  “IotFIs have a tremendous opportunity to increase the size, skill spectrum, and diversity of the U.S. STEM workforce while also modeling the research environment of the future --an inclusive environment that empowers individuals of diverse backgrounds to participate in the science, engineering, and skilled technical workforce of the future from foundational research to product development and scale-up. Achieving this goal requires a commitment to broadening participation within IotFIs of traditionally underrepresented and underserved groups and the individuals whose education and training IotFIs will support.” So clearly, there is significant societal need for the Physics major.  But at a more local level the Department contributes to the local and regional culture in positive ways.  In 2004 we finished building an observatory and started outreach by hosting open houses once a month.  That observatory housed a 16” telescope that was also available for student research in Astronomy.  In 2016 we received a donation to purchase a second dome and a solar telescope for that dome.  That construction was completed in late 2019 and the observatory had 2 domes and 2 telescopes.  Unfortunately, COVID has put all of the observatory open houses on hold until it was safe.  We still have not been able to restart open houses.In the fall semester of 2017 there was a solar eclipse swept a path across the United States.  It came very close to EIU.  The Physics Department helped to organize a campus wide outreach activity to view the eclipse.  Although it was only 95% at our location we gave the students and the public opportunities to safely see the event.  We also organized transportation for some students to go to a location where the eclipse was total.   Another outreach activity that we are doing is the ACES Exam.  For many years the University of Illinois operated the WYSE Exam (Worldwide Youth in Science and Engineering).  This is a statewide exam administered to high school students as a competition.  There were regional, sectional, and state level exams in 7 different subjects.  Individual and team awards were given to the winners at each level.  EIU was a sectional host and we also wrote some of the exams.  In 2018 UIUC announced that they would no longer run the competition.  So EIU decided to take over the daunting task of organizing and executing the exam at all levels.  Dr. Douglas Brandt is now the lead on that activity.  UIUC did not want to give up their name so we had to change the name to ACES for the Academic Challenge.  We have held the competition face to face once (2019) and virtually twice (2020 and 2021).  We are prepared to offer it in 2022 in a combination of virtual and face to face exams.  Dr. Brandt has organized this statewide operation.  The Physics Department has helped to support it by authoring the Physics exams.The Physics Department is active in the regional physics organization, Illinois Section of the American Association of Physics Teachers.  EIU hosted the 2017 Spring meeting of that organization.  Our students have won awards for their research presentations in ISAAPT.  We also have faculty on the Executive Council for that organization.  Society benefits from the EIU Physics Department at the local, regional, and even national level.  We will continue to promote this type of positive activity within the Department for the students, faculty, and staff.      6.a.4At Eastern Illinois University, courses in physics are required for a number of majors including chemistry, engineering, life science, geology, industrial technology, communication disorders and sciences.  The department also offers several general education physical science courses, including: Physics of the Modern World, Adventures in Physics, Principles of Astronomy, Principles of Physics, General Physics, and Excursions in Physics. So a significant portion of the Physics Department activity is providing service courses for the University.  The College of Liberal Arts and Sciences includes the natural sciences.  Physics, Chemistry, Geology, and Life Sciences are the cornerstones of these sciences.  The department works collegially with these departments.  During this review period we have collaborated with Geology and Chemistry on a major equipment NSF grant opportunity, we have collaborated with Chemistry on publishable research, we have loaned equipment to Life Sciences, and we have acquired DOE equipment grants for Geology and Chemistry.  As the sciences of the future will be more and more joined together it will be the vision of all scientists to develop and strengthen these relationships. 
	PAGE 2, IF NECESSARY: 6) Major findings and recommendations: Physics is, of course, a basic science that is standard in most Liberal Arts programs.  The fundamental nature of the subject lends itself well to the academic inquiry that is the basis of Liberal Arts.  The methods of thinking and the processes for approaching problems are an important contribution to the academic atmosphere of any Liberal Arts institution.  Another benefit to the University derived from the Physics Department is our ACT data.  The students in the Physics program have an average ACT score of 24.6 which is significantly above the 21 average for the entire University.  We do have a reasonable cross section of students as the range for the ACT among the Physics students is 16 to 32.  Students in these majors are self-selected and are not made to qualify in order to become majors.  But clearly the reality is that students with higher ACT scores make up the bulk of the students in this program.  We are certainly proud of the talent and dedication of our students and their overall contribution to the quality of academics at EIU. 6.b.The Physics Department has gone through significant revision during the period of this review.  In 2017 we redesigned the curriculum especially at the upper levels.  Prior to 2017 we had 7 separate concentrations (largely due to the recommendations from previous CUR reviews).  The 7 concentrations were: Applied Physics, Astronomy, Computational Physics, Engineering Physics, Physics, Radiation Physics, and Teacher Licensure in Physics. Our introspective review of these concentrations included looking at demand, staffing, and other resources.  We utilized the book “Phys21: Preparing Physics Students for 21st-Century Careers” as a guide.  We looked at our assessment results from previous years.  And we surveyed other peer institutions to help us to formulate a complete and comprehensive plan to move forward.  We determined that we did not need Applied Physics or Radiation Physics because of low demand.  While those subjects continue to be good areas for job prospects and placement, students at the high school are completely unaware of them and college students did not choose them.  We further determined that we should not change the Teacher Licensure in Physics option in part because of the Education component of that major and the many rules are requirements associated with that major.   We were also faced with the realities of our staffing situation.  Our staffing at that time was low owing to recent retirements. From 2015 to 2017 we had 4 retirements (2 were tenured professors) with only 2 replacements (both annually contracted faculty).  Losing the tenured lines meant that some specialties and research interests were lost (because annually contracted faculty have no research or service requirements).  So we had to reconsider our course offerings very carefully.  We decided to rely on other departments where we could as well as curtailing our total number of courses offered.   At that time we had the Chair, 3 tenured faculty, 2 annually contracted faculty, one adjunct who could teach limited online courses, and one ASP who could teach one lower level course per semester.   One of the tenured faculty had an assignment that only allowed half time teaching because of University service.  So we had approximately 85 CUs of teaching available if we loaded up everyone (not sustainable due to burnout).  We had to be creative and highly restrictive in our offerings.  For example we could not teach every introductory course (including Gen Ed, Service, and Major courses) every semester as we had been doing in the past. We went further to consider our upper-level offerings.  Years before we had moved our upper level courses to being offered every other year (so that Juniors and Seniors only get one opportunity to take them in their 2 years).  We removed the requirement for students to take Modern Physics by surveying other programs and discovering that we were unusual in that offering.  In doing so we had to redesign other courses to include the Relativity that was lost by deleting the course.  We revamped our intermediate mechanics course to strengthen it in a few areas.  Ultimately, we developed a basic Physics major that we feel is strong and prepares students well.   We considered Astronomy next and realized that our professor with Observational Astronomy as their specialty had retired.  We determined that we could still offer Astronomy if we strengthened the general requirements and reduced the upper level requirements. For example we now are requiring intermediate level mechanics (so that they would know the math and physics behind orbits).  We removed Astronomical Techniques from our requirements both because we no longer have the expertise to offer it and we learned that data analysis and computational dexterity were more important to today's active professional astronomers.  So we feel that we have ultimately improved Astronomy as a major.  For Computational Physics we also removed one of the semesters of upper level computational physics.  We filled the educational hole by utilizing the Computer Science (Math) Department to teach several of the concepts and techniques that are used in computational physics.  This freed up the other upper level computational physics course to focus more on the applications of computation to physics problems.   In Engineering Physics is was necessary to reconsider what offerings were left and how they would impact the major.  We had to change the requirements and the electives to realign with the new list of offerings.  For example, we determined that an elective, Solid State Physics, was no longer feasible unless it was offered on demand.  That course had to be moved in the requirements/electives list for Engineering Physics. With respect to assessment, we feel that our redesign of the program has been an assessment success.  We considered all of the stake holders, the staffing parameters, the impacts, but most of all we considered how to best provide for a quality education for all of our students.  We also utilized the “Phys21: Preparing Physics Students for 21st-Century Careers” book to rebuild our assessment program.  Learning goals (all stated earlier in this report) and assessment practices were developed in 2020.  With COVID there was an additional level of difficulty in implementation.  But moving forward we do have a strong framework to produce positive results from continued assessment.                  6.c.The previous section outlined most of the actions taken since the last review, including instructional resources and practices, and other curricular changes.  However, one further change to the Department is that we have implemented a new Electrical Engineering program.  The Physics faculty have become the core of this new BS degree.  One additional hire in the Physics Department has been made in support of the Electrical Engineering degree.  The Electrical Engineering program has generated significant interest and we are in the second year of students in the program.  We had 20 students in the program at the start of the fall this year and we have over 65 students admitted into the program for next fall (we do not expect much more than a 20% yield on those students though).  However, our numbers of admitted students in Physics and Pre-Engineering is also up this year.  So this program has boosted the Physics Department in a number of ways.   6.d.By pulling together the data for this review it has become even more crystal clear that our advertising efforts have been successful and should be resumed immediately.  The Physics Department will push harder to do the advertising that has been successful in the past.  And we will also lobby the administration to endorse the recruiting activities that have so clearly provided success in the past.
	standing: Choice2
	Explanation provided by Office of the VPAA: The summary above gives a detailed overview of the significant program changes that have occurred and been measured within the Physics B.S. degree. While it is noted that the number of graduates and majors is low, the physics major and program curricula are integral to the engineering degree, EIU’s general education program, and science education. While every effort should be made to improve total majors, the program is mission critical and is thus in good standing. Guided by a recent national undergraduate physics programs task force report that underscored the need to prepare physics majors for careers beyond academia, the program has implemented a number of changes, some philosophical and some practical. Having redesigned its curriculum in 2017, the program demonstrates a commitment to diversifying its role in the effective career preparation of majors in everything from computational physics to electrical engineering, as well as teacher preparation. The program also shows strong commitment to diversifying its student population. Indeed, the program has increased its enrollment of minority students from 34.4% (2015) to 58.8% (2020), outpacing the university’s substantial increase in minority students, not to mention the increase in minority full-time faculty (now 42.3%). The program has been exceptional in its creative outreach projects, including the funding and building of an observatory on campus (used for community programs), organizing a campus-wide viewing of the 2017 solar eclipse, and fully administering the ACES for the Academic Challenge statewide competition for high school students.   
	Comments from the College Dean: The BS in Physics at EIU is comprised of multiple components including the standard Physics major, an Astronomy option, a Computational Physics option, an Engineering Physics option, and Physics Teacher Licensure. Over the past three years, the number of majors in the BS in Physics has remained relatively constant at around 13-14 students. At a societal level, the US Bureau of Labor data indicate that the job outlook in Physics (including Astronomy) is expected to increase by 8% through 2030 (as fast as average). The Physics Department continues to play a key role in offering courses that support the General Education curriculum, along with the preparation of students pursuing degrees in the natural and social sciences, and the School of Technology. The department also provides course and resource support for EIU's newly launched Electrical Engineering program along with the Pre-Engineering cooperative.  We recommend a decision of Program in Good Standing. 


