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Food Science, BS

The undergraduate B.S. in food science is housed in the Department of Poultry Science. The food science B.S. degree is designed to prepare students for careers in the food industry or admission into graduate programs in food science. During the 2016-17 academic year, 18 undergraduate students were enrolled in the food science program.


Student Learning Outcomes 
Specificity of Outcomes 

SLO 1: Food Sources - Students will know the sources of food-related substances.
SLO 2: Food Ingredients - Students will be able to explain the functionality and interactions of food ingredients within a food system.
SLO 3: Chemical Stability - Students will be able to describe the chemical stability of food and explain strategies for controlling degradative reactions.
SLO 4: Food Safety - Students will recognize food safety risks associated with food and describe how to control those risks.
SLO 5: Food Plant Sanitation - Students will be able to explain the fundamental principles of food plant sanitation as applied to the food industry.
SLO 6: Food Analysis - Students will be able to determine and describe methodologies for food chemical and physical analysis.
SLO 7: Food Safety Management - Students will be able to design a food safety plan.
SLO 8: Microbial Food Stability - Students will be able to describe microbial stability of food.
SLO 9: Microbiological Analysis - Students will be able to perform microbiological analyses of foods.
SLO 10: Sensory Science - Students will be able to explain sensory science’s role within food product development and methods associated with sensory evaluation.
SLO 11: Food Processing - Students will demonstrate an understanding of food processing methods.
SLO 12: Food Engineering - Students will demonstrate a knowledge of the engineering concepts and principles associated with food processing.
SLO 13: Food Product Development - Students will be able to conceptualize and develop a new food product, thereby demonstrating an understanding of the food product development process.
SLO 14: Communication - Students will demonstrate effective oral and written communication skills.
SLO 15: Problem Solving - Students will be able to solve food science-related questions/problems.
SLO 16: Professionalism - Students will interact and communicate professionally with people in the food science industry.

Comprehensive Outcomes
For the B.S. in food science, the above outcomes are comprehensive. Our professional organization, the Institute of Food Technologists (IFT), lists numerous competencies that food science students must have for a food science program to receive their endorsement (our program is approved by IFT). Food science courses and SLOs were developed based on the IFT guidelines. Reports are submitted annually to IFT.

Communicating Student Learning Outcomes
The outcomes listed above have been distributed to faculty via email and discussed at faculty meetings. We are also in the process of adding them to the departmental website so students will have access to them.


Curriculum Map 
Curriculum Map

	[bookmark: map1]
	FDSC
1000
	FDSC
4290
	FDSC
4920
	FDSC
5430
	FDSC
5450
	FDSC
5640
	FDSC
5660
	FDSC
5730
	FDSC
5770
	POUL
5140
	POUL
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5550

	SLO 1: Food Sources
	1
	0
	V
	2
	0
	1
	1
	0
	0
	0
	0
	0

	SLO 2: Food Ingredients
	1
	0
	V
	2
	1
	2
	0
	1
	1
	2
	0
	0

	SLO 3: Chemical Stability
	1
	0
	V
	2
	1
	1
	0
	0
	0
	1
	0
	0

	SLO 4: Food Safety
	1
	0
	V
	0
	1
	1
	2
	1
	2
	1
	2
	0

	SLO 5: Food Plant Sanitation
	0
	0
	V
	0
	1
	0
	0
	0
	2
	0
	0
	0

	SLO 6: Food Analysis
	0
	0
	V
	0
	2
	1
	0
	1
	0
	2
	0
	0

	SLO 7: HACCP
	1
	0
	V
	0
	0
	1
	0
	0
	2
	0
	2
	0

	SLO 8: Microbial Food Stability
	1
	0
	V
	0
	1
	1
	2
	1
	1
	1
	0
	1

	SLO 9: Microbiological Analysis
	0
	0
	V
	0
	1
	1
	2
	1
	1
	0
	1
	0

	SLO 10: Sensory Science
	0
	0
	V
	0
	0
	2
	0
	2
	0
	1
	0
	0

	SLO 11: Food Processing
	1
	0
	V
	0
	0
	1
	0
	1
	1
	2
	0
	2

	SLO 12: Food Engineering
	0
	0
	V
	1
	0
	1
	0
	0
	1
	0
	0
	2

	SLO 13: Food Product Development
	0
	0
	V
	1
	1
	2
	1
	1
	0
	2
	0
	0

	SLO 14: Communication
	1
	2
	2
	2
	1
	2
	2
	2
	1
	2
	1
	2

	SLO 15: Problem Solving
	1
	1
	2
	2
	2
	2
	2
	1
	1
	2
	1
	2

	SLO 16: Professionalism
	1
	1
	2
	1
	1
	1
	1
	1
	1
	2
	1
	1


	
0 = no coverage; 1 = some coverage; 2 = extensive coverage; V = variable depending upon internship experience

Measurement 
Outcome-Measure Alignment  
Most SLOs are assessed using a combination of a pre-test/post-test, specific exam questions, or class assignments. Several rubrics have been developed to help with assessing class assignments (e.g., written communication, oral communication, projects). Item 1 shows an example of a pre-test used in FDSC 1000. Items 2-4 are rubrics used for assessing communication ability. Item 5 is a survey used by internship supervisors to assess our students.

Direct Measures

With the exception of SLO 9 (which needs an assessment tool developed), each SLO has a direct measurement.

Data Collection

For some SLOs, individual faculty members collect data for their courses, usually in the form of pre- test/post-test results. The pre-test consists of a series of questions administered in class at the beginning of the semester. The same or similar questions are re-administered later in the semester (either as exam questions, an end-of-the-semester post-test, or part of the final exam). Number of correct responses to both the pre-test and post-test on a question by question basis are reviewed by the faculty member and reported to the assessment coordinator.

Communication skills are assessed throughout the student’s program, starting with the introductory course. Rubrics are used to assess both written and oral communication skills. The faculty member completes the rubric, which is returned to the student to hopefully improve their future performance. All scores are reported to the assessment coordinator at the end of the semester.

Class projects also assess students’ abilities in FDSC 5640, POUL 5140/ANSC 4700, and POUL 5160. A rubric is used to help identify areas where students’ performance needs improving.

All food science students complete an internship most commonly in the food industry. The on-site supervisor completes a performance evaluation form on the student. The survey is provided as a google document which is completed online. The evaluation is completed at mid-semester with results reported to the student. A final evaluation is completed at the end of the semester.



Item 1. Evaluation tool used in FDSC 1000 to assess SLO 1.
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Item 2. Evaluation tool used in POUL 5160 to assess SLO 7.
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Item 3. Evaluation tool used to assess writing ability (SLO 14).
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Item 4. Evaluation tool used to assess oral communication ability (SLO 14) in FDSC 5430.
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Item 5. Evaluation tool used by internship supervisors to assess SLOs 14, 15, and 16.
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Results 
Reporting Results

A. Data from the pre-test/post-test for SLO 1 (food sources) are presented in the following table for food science students only. Ratios are correct responses per total responses.
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B. Data from the pre-test/post-test for SLO 2 (food ingredients) are presented in the following two tables. For the 2013-14 and 2014-15 academic years, the assessment tool was in the form of multiple choice questions. Ratios represent correct responses per total responses.
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C. Data from the pre-test/post-test for SLO 3 (chemical stability) are presented in the following two tables. For the 2013-14 and 2014-15 academic years, the assessment tool was in the form of multiple choice questions. Ratios represent correct responses per total responses.
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For the 2016-17 academic year, the assessment tool was changed to be free response to better evaluate knowledge retention in regards to specific aspects of each reaction. The results of the revised pre- and post-tests are shown below.
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D. Data from the pre-test/post-test for SLO 4 (food safety) are presented in the following table for food science students only. Ratios are correct responses per total responses.

[image: ]

A pre-test/post-test was also given in POUL 5160 (Principles of Food Safety), however only one food science student was enrolled during the 2016-17 academic year and the student was not present for the pre-test. Thus, the data are not tabulated for that single student.

E. Data for SLO 5 (food plant sanitation) are presented in the following table. Ratios are correct responses per total responses. FDSC 5770 was not taught during the 2016-17 academic year so there is not updated data to report.
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F. Data from the pre-test/post-test for SLO 6 (food analysis) are presented in the following table for the 2014-15 academic year. FDSC 5450 was not taught during the 2015-16 academic year. Unfortunately, only pre-test data were collected during the 2016-17 academic year so improvements in learning could not be ascertained. Ratios are correct responses per total responses.
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G. Students worked in groups (food science, poultry science, graduate students) on HACCP plans. Average data for the written report appear in the table below, where the scale used goes from 1 (undeveloped) to 5 (fully developed).
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In addition, the one enrolled food science student did achieve his/her HACCP certification at the conclusion of the course during the current year (2016-17).

H. Data for SLO 8 (microbial food stability) were obtained via a pre-test/post-test assessment tool in FDSC 5660. Results are shown in the table below for the 2016-17 food science cohort (n=5). Ratios represent correct responses per total responses.
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I. The assessment tool used to evaluate SLO 9 (microbiological analysis) has yet to be developed.


J. Data for SLO 10 (sensory evaluation) were obtained from an 8-question pre-test/post-test that required written short answers. For the 2016-17 academic year, 5 food science students scored an average of 12% correct on the pre-test and an average of 95% correct on the post-test.


K. Data for SLO 11 (processing) were obtained via a pre-test/post-test assessment tool in POUL 5140. Results are shown in the table below for the 2016-17 cohort (n=5). Ratios represent correct responses per total responses.


Percent of food science students (n=5) who answered the questions correctly in Pre- and Post-assessment quizzes in POUL 5140 (2016-17 academic year)

	[bookmark: table2]Question Topic
	Pre-test
	Post-test

	Myofibrillar protein
	20%
	0%

	Meat quality issue
	20%
	80%

	Emulsified meat (T/F)
	20%
	60%

	Marination
	20%
	100%

	Pigmentation (T/F)
	60%
	100%

	Scalding process
	0%
	100%

	Chilling system
	0%
	40%

	Emulsified meat
	0%
	100%

	Contamination (T/F)
	40%
	100%

	Breading systems (T/F)
	0%
	80%

	Average
	18%
	76%



L. Data based on specific exam questions that address SLO 12 (food engineering) are shown below. Percentages represent the average scores on the particular subject matter from Fall 2015 (n = 11). BSEN 5550 was not taught during the 2016-17 academic year so there is no additional data to present.

Problem solving skills (heat exchanger):	86.8%
Physical properties:			83.3%
Material and energy balance:		89.0%
Mechanisms of heat transfer:		87.3%

M. Data from the pre-test/post-test for SLO 13 (food product development) are presented in the following table. Ratios are correct responses per total responses. FDSC 5640 was not taught during the 2016-17 academic year so there is no additional data to present.
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In addition, undergraduate and graduate students were divided into four groups for a semester-long product development project. Aspects associated with product development were assessed in a final report at the end of the semester. These are shown in the table below for the 2015-16 academic year.
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N. Communication ability (SLO 14) was assessed across multiple courses. 

Oral Communication

The tables below summarize oral communication data from several classes: FDSC 4290, FDSC 5430, FDSC 5640, and POUL 5160.

Results from 25-minute oral presentation in FDSC 4290

	[bookmark: table3]Aspects of Oral Presentation
	2014-15 (n=9)
	2016-17 (n=4)

	Problem & justification
	84%
	81%

	Presented information
	85%
	86%

	Visual aids
	86%
	89%

	Spoke confidently
	83%
	82%

	Vocabulary& grammar
	86%
	88%

	Summary
	85%
	86%

	Response to questions
	80%
	84%

	Handled difficult situations
	79%
	82%

	Leadership
	82%
	83%



In FDSC 5430, the oral communication rubric changed in the 2016-17 academic year to be more descriptive. The previous data is shown for comparison purposes.
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Assessment Data for Food Chemistry Oral Report (2016-17)

	[bookmark: table4]Presentation Component
	Student 1
	Student 2
	Student 3
	Student 4
	Student 5
	Average

	Presentation Style
	85%
	80%
	85%
	100%
	85%
	87%

	Visual Aids
	95%
	95%
	90%
	100%
	100%
	96%

	Content
	100%
	86%
	90%
	100%
	100%
	95%

	Ability to Answer Questions
	90%
	80%
	80%
	100%
	100%
	90%



Assessment Data for Food Product Development Final Oral Presentation (2015-16)
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An oral report on HACCP was required in POUL 5160. The table below shows the average of group presentations, with scores ranging from 1 = undeveloped/poor to 5 = fully developed/excellent. Groups consist of food science undergraduate students, poultry science undergraduate students, and graduate students.
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Written Communication

The tables below summarize data from various writing assignments across various food science courses and various academic years.

Sustainability Written Report Results (FDSC 1000, Spring 2015)

	[bookmark: table5]Student
	Content A (10)
	Content B (10)
	Organization (5)
	Grammar (10)

	1
	9
	7
	3
	9

	2
	10
	7
	5
	9

	3
	8
	8
	4
	5

	Average
	90%
	73%
	80%
	77%



International Food Written Report Results (FDSC 1000, 2016-17)

	[bookmark: table6]Student
	Introduction (10)
	Main Content (30)
	Closing (10)
	Reference List (5)
	Grammar & Organization (15)

	1
	10
	30
	10
	4
	13

	2
	8
	22
	7
	4
	10

	3
	9
	30
	10
	3
	13

	4
	10
	30
	9
	3
	13

	5
	9
	24
	10
	3
	11

	6
	9
	28
	10
	5
	12

	7
	10
	24
	10
	5
	11

	8
	8
	27
	10
	4
	12

	9
	9
	23
	7
	4
	11

	10
	10
	26.5
	10
	3.5
	12

	Average
	92%
	88%
	93%
	77%
	79%



Assessment Data for Food Chemistry Written Report

	[bookmark: table7]Report Component
	2014-15 (n=8)
	2016-17 (n=5)

	Introduction
	100%
	100%

	Main body
	89%
	74%*

	Conclusion
	95%
	84%

	References
	80%
	56%

	Grammar & Organization
	81%
	76%*



*One student scored exceptionally low in these areas, shifting the average dramatically.

Written Laboratory Report Data from Microbiology of Meat (2015-16, n=7)
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Written Laboratory Report Data (average per criteria) from Food Microbiology (2016-17, n=5)
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Written Laboratory Report Data from Food Analysis (2016-17, average from 10 reports)
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Written Report Data from Food Product Development (2015-16, n=11)
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Assessment Data for Internship Written Report

	[bookmark: table8]Report Component
	2015 (n=8)
	2016 (n=4)

	Company Information
	90%
	95%

	Internship Information
	93%
	97%

	Grammar & Organization
	63%
	77%




O. Problem solving ability (SLO 15) was assessed across multiple courses and through internships. Examples of data collected appear below.
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Internship supervisors in 2015 indicated that 7 out of 8 interns always used problem solving skills appropriate with their level. In 2016, 4 out of 4 interns always used problem solving skills appropriate with their level.

P. Feedback from internship supervisors as well as a reflective self-evaluation was used to assess SLO 16 as well as provide additional information on SLOs 14 and 15. The tables below shows the results from summer 2015 (n = 8 students) and summer 2016 (n = 4 students). Responses were converted to numerical scores and averaged, where 5 = always, 4 = often, 3 = sometimes, 2 = infrequently, and 1 = never.

Internship Feedback on Professionalism (SLO 16)

	[bookmark: table9]Professionalism
	2015 (n=8) Supervisor Eval.
	2016 (n=4) Supervisor Eval.
	2016 (n=4) Self Eval.

	Intern models a professional appearance.
	4.88
	5.0
	4.75

	Intern arrives punctually to work and meetings.
	5.0
	5.0
	5.0

	Intern consistently demonstrates a professional attitude.
	5.0
	5.0
	4.75

	Intern relates well with co-workers.
	4.88
	5.0
	5.0




Internship Feedback on Job Performance, Professionalism (SLO 16) Communication Skills (SLO 14), and Problem Solving Ability (SLO 15)

	[bookmark: table10][bookmark: _GoBack]Job Performance
	2015 (n=8) Supervisor Eval.
	2016 (n=4) Supervisor Eval.
	2016 (n=4) Self Eval.

	Intern demonstrates food science knowledge at a level appropriate for his/her training.
	4.88
	5.0
	5.0

	Intern takes initiative.
	4.62
	4.75
	4.5

	Intern demonstrates creativity.
	4.62
	4.75
	4.25

	Intern completes tasks thoroughly. (SLO 16)
	4.88
	5.0
	5.0

	Intern follows through on assignments in a responsible and timely manner. (SLO 16)
	5.0
	5.0
	5.0

	Intern communicates effectively. (SLO 14)
	4.62
	n.d.
	n.d.

	Intern uses effective oral communication skills. (SLO 14)
	n.d.
	5.0
	4.75

	Intern writes effectively. (SLO 14)
	n.d.
	5.0
	5.0

	Intern demonstrates problem solving ability at a level appropriate for their academic training. (SLO 15)
	4.88
	5.0
	4.25



Interpreting Results 

Student cohorts in food science are typically small, ranging from 5-11 students. The small sample size must be considered when interpreting the results discussed below.

A. SLO 1 – Food Sources

Students improved in their knowledge regarding sources of foods and food ingredients during FDSC 1000. Post-test scores have increased over the past three years. However, the question about lipids continues to receive lower scores, indicating this topic should be covered more thoroughly in future course offerings.

B. SLO 2 – Food Ingredients

Students improved in their knowledge regarding the functioning of food ingredients during FDSC 5430. The scores increased from the 2013-14 cohort to the 2014-15 cohort. The pre-test format was changed from multiple choice to free response for the 2016-17 cohort so direct comparisons to previous years’ data are difficult. The questions about benzoic acid and calcium chloride received lower scores in the new assessment tool.

C. SLO 3 – Chemical Stability

Students improved in their knowledge regarding the food chemical stability during FDSC 5430. The scores slightly increased from the 2013-14 cohort to the 2014-15 cohort. The pre-test format was changed from multiple choice to free response for the 2016-17 cohort. Scores increased from 20% on the pre-test to 80% on the post-test. Reaction mechanisms were the lower-scoring components.

D. SLO 4 – Food Safety

Students improved in their knowledge regarding food safety during FDSC 1000. Questions about the top pathogen and cooking ground beef received the lowest scores; however, the scores on these questions have been trending upward, indicating better topic coverage. Data will be gathered in POUL 5160 also (this year only one food science student enrolled).

E. SLO 5 – Food Plant Sanitation

Data for SLO 5 show that students are gaining knowledge in the area of food plant sanitation. The most recent class (2015-16) displayed a larger increase in test scores (26.4 percentage points) in comparison to the earlier class (17.5 percentage points). However, two topics consistently received lower scores – plant inspections and cleaners. FDSC 5770 is taught alternating years so additional data will be collected Fall 2017.

F. SLO 6 – Food Analysis

Students in FDSC 5450 improved in their understanding of food analysis during the semester based on the 2014-15 data. Their weaknesses generally involved mathematics (HPLC calculations and significant figures). Unfortunately, post-test data are not available for the 2016-17 FDSC 5450 cohort. Anecdotal evidence continues to point toward mathematical weaknesses.

G. SLO 7 – Food Safety Management

Students in POUL 5160 successfully developed a HACCP plan. They were most proficient at principles 1 and 6 and need the most improvement in product/process description. Overall, the average score increased from 4.69 in 2015-16 to 4.84 in 2016-17.

H. SLO 8 – Microbial Food Stability

Students in FDSC 5660 (n=5) increased their pre-/post-test scores by 28 percentage points, indicating their food microbiology knowledge increased during the semester. This year was the first year the revised FDSC 5660 has been offered and the first year of collecting assessment data.

I. SLO 9 – Microbiological Analysis

A direct measure for this SLO needs to be developed.

J. SLO 10 – Sensory Science

Food science students increased their pre-test score by over 80 percentage points on the post-test. Thus, food science students’ knowledge of sensory science increased dramatically.

K. SLO 11 – Food Processing

Food science students scored 18% on a poultry processing pre-test, which then increased to 76% on the post-test. Students demonstrated an increased knowledge of poultry processing principles.

L. SLO 12 – Food Engineering

Students were found to meet the food engineering student learning outcome as determined by their performance in BSEN 5550 during the 2015-16 academic year. BSEN 5550 is taught in alternating years so additional data will be collected in Fall 2017.

M. SLO 13 – Food Product Development

Data from the food product development pre-test/post-test indicate that the 2015-16 cohort of food science students made larger gains in knowledge (25 percentage points) than the earlier cohort (10 percentage points). The consistent weakness is in the area of products developed for food service.

From the food product development capstone project, students demonstrated the integration of food science concepts. One area that was weaker than others involved analyzing packaging requirements for their food product.

FDSC 5640 was not taught in 2016-17. The next assessment data for product development will be collected in Spring 2018.

N. SLO 14 – Communication Ability

Oral and written communication skills were evaluated across multiple courses as well as by internship supervisors. The 2015 internship supervisors noted food science students did not always use effective communication, however we could not decipher whether problems were with respect to written or oral communication. The rubric was changed in 2016 to include both written and oral communication skills separately; for the 2016 cohort, all students always used effective written and oral communication skills.

In class, students are doing generally well with oral communication. As shown by scores from FDSC 4290, FDSC 5430, FDSC 5640, and POUL 5160, the ability for students to answer questions following their presentations appears to be improving. Use of visual aids is one of their strengths. Some students struggle with smooth delivery of their presentation.

Written communication is more challenging for some food science students. Grammatical errors and inappropriate reference utilization/citation continue to be some of the issues needing improvement. In food microbiology, food science students did show improvements over the course of the semester.

O. SLO 15 – Problem Solving

Food science students (7 out of 8 in 2015 and 4 out of 4 in 2016) completing internships were found by their supervisors to always solve problems at the expected level. However in class, problems involving graphs or mathematical concepts were more challenging and require additional practice. In addition, the necessity to connect multiple concepts together to solve problems posed challenges. In food chemistry, the two problem-solving questions on the first exam scored an average of 52% correct whereas the five problem-solving questions on the final exam had an average of 59% correct (slight improvement).

P. SLO 16 – Professionalism

Feedback from internship supervisors in 2015 indicated that 7 out of 8 food science students modeled professional behavior always while the remaining intern modeled it often. Like last year, no issues associated with professionalism were noted this year (2016). Food science students modeled professional behavior during their internships. All 2016 interns were ranked as demonstrating each attribute “often” or “always”. In looking at the performance data, scores could improve slightly in two areas: initiative and creativity. Self-evaluation also scored creativity lower; problem solving ability was also scored lower during the intern self-evaluation. Consistent with last year, supervisor comments were complimentary regarding the performance of the food science interns. Improvements were suggested in the areas of self-confidence and general experience. Thus, this SLO was successfully met.

Communicating Results

Results are shared with the all faculty via email and discussed at faculty meetings. Rubrics for course assignments are shared with students to provide feedback for improving their performance. The current data was emailed to all faculty for feedback prior to submitting the final report.

Use of Results  
Purposeful Reflection and Action Plan

Overall, assessment data show food science students are improving their knowledge with respect to each SLO. Within each SLO, sub-content areas have been identified needing attention. Each instructor is expected to modify course content or delivery to improve performance in these weaker areas.

One SLO (Microbiological Analysis) will need an assessment tool developed.

The recent revision of our curriculum, where upper level food science courses were shifted to different semesters, will provide students with better pre-requisite flow upon which to build their food science knowledge. Fall 2016 was the first semester of the new course flow.

To aid in determining where interns are lacking in terms of communication ability, the supervisor evaluation tool was modified to specifically ask about oral communication and written communication separately. The revised survey was used in 2016. The ePortfolio is beginning to be used in some courses to give students additional writing practice.

One challenge is the incorporation and measurement of problem solving in courses across the curriculum. Specific problem solving exercises are being incorporated into FDSC 5430 to help better address SLO 15. In 2016, a deliberate attempt to “teach” problem solving was incorporated as a reading assignment and specific problem-solving lab sessions.

A specific group of interdisciplinary food science faculty members was organized in the Fall 2016 semester to help guide assessment discussions. Meetings are held twice per semester.

A short assessment guide will be prepared and distributed to help departmental faculty understand the assessment needs, expectations, and timeline.


For assessment assistance, please email the Office of Academic Assessment (assess1@auburn.edu)
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[ Always | Often | Sometimes | Infrequently [ Never

Professionalism

Tntern models a professional
appearance

Tnter arrives punctually to work
and meetings

Tnter consistently demonstrates a
professional attitude

Intern relates well with co-workers_

Job Performance

Intern demonstrates food science
knowledge at a level appropriate
for his/her training

Intern takes initiative.

Intern demonstrates creativity.

Tnter completes tasks thoroughly.

Tntern follows through on
assignments in a responsible and
timely manner.

Intern uses effective oral
communication skills.

Inter writes effectively.

Intern demonstrates problem
solving ability at a level appropriate
for their academic training.
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Food Composition/Source 201415 2015-16 201617 Total (percent)

Question # Pretest Posttest  Pretest Posttest  Pretest Posttest  Pretest Posttest
1-starch 4/ 99 15 afs 210 65 22 826
2-lpid o/ 4/9 o/s 25 010 45 00 | aas
3-casein 29 8/9 3/s s/5 310 8/ 333 913
4-fructose 4/ s 2/s 35 910 8/5 625 783

5 trans fat o/ 4/9 1/5 35 210 125 609
6-sucrose 4/ 709 2/s 4fs 910 s/5 625 870
7-gluten 6/9 79 s/s s/5 810 95 792 913
8- anthocyanins. B 69 25 25 7/10 9/9 583 73.9

9 lecithin 3 709 15 s/ 410 s/ 33 913
10- amino acids 6/9 4/9 3/s 35 70 s 667 603
total 3490 63/% 20/50  36/50 51100 76/50

28% 70% 40% 72% 51% 8% 438%  761%
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FDSC 5430 Assessment Results

Food Ingredient Functionality

Question #
11 - polysorbate
12 - antioxidants
13 - antimicrobial
14 - sweetener

15 - emulsifier

16 - starches

17 - hydrocolloids
18 - amylopectin
19 - emulsification
20 - leavening
total

201314

Pretest  Post-test
s 25
o/s 3/5
s a5
s 1/5
o/s 5/5
o/s 1/5
s 5/5
n/a n/a
n/a n/a
n/a n/a
af3s 21/35

114%

60.0%

201415
Pretest Post-test
1/8 R
3/8 8/8
a/8 58
1/8 o/
o/8 R
1/8 8/8
3/8 8/8
8/8 8/8
1/8 38
o/8 6/8
22/80 60/30
27.5%  75.0%

Total (percent)

Pretest

154
231
385
154

00
77
308

100.0

125
00

226%

Post-test

69.2
100.0
100.

75.0

704%
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FDSC 5430 Assessment Results

Food Chemical Sabilty

Question#
1-mutarotation

2-lipid oxication

3-Maillard reaction

- enzymatic brownirg

5-amino acd protonation

6-sucrose ycroysis

7-Mailard reaction

8-amino aci protonation and Mailard
5-1ipid oxdation

10-Maillrd reacton

o

01312
Pretes  Pos-test
25 4/5
o5 4/5
35 35
5/5 5/5
s 25
o5 35
o5 25
wa wa
wa wa
wa wa
/3 23
s1e% e

01215
Pretest  Posties
FT
P
48 4B
¥ B
T
48 B
o8 4B
48 4B
E
o8 5B
27/80  56/30
338%  700%

Total percent]
Pretest  Postiest
21 @
154 768
538 s
1000 %23
154
08 769
00
500
375 ars
0w e
30%  s87%
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Food Chemistry Assessment Fall 2016

Chemical Reactions Pre-test (n=4) Posttest (n=5)
correct_percent correct _percent

Maillard Reaction
reactants 0 0 45 %0
mechanism 0 0 3 60
products 1 25 s 100
importance 0 0 45 %0
control 0 0 a 20

Lipid Oxidation

reactants 0s 125 35 70
mechanism 0 0 3 60
products 1 25 s 100
importance 0s 125 s 100
control 2 50 s 100

Enzymatic Brown.
reactants 1 25 a 20
mechanism 0 0 2 0
products 1 25 45 %0
importance 25 625 35 70
control 25 625 35 70
20 80
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FDSC 1000 Assessment Results

Food Safety 2014-15 2015-16 201617 Total (percent)
Question # Pretest Postiest Pretest Posttest Pretest Posttest  Pretest Posttest
11 - top pathogen 0/9 3/9 /s 3/5 0/10 6/9 0.0 52.2
12 - cooking ground beef 2/9 2/9 1/5 3/5 3/10 6/9 250 | 478
13 -S. aureus 3/ 7/9 2/s 3/5 5/10 5/9 417 65.2
14 - Listeria 25 9/9 2/s sls 4/10 9/9 333 1000
15 - Salmonella 9/ 9/9 5/5 s/5 10/10 9/9 100.0 1000
16 - Vibrio s/ 9/9 /s sfs 4/10 9/9 58.3 1000
17 - botulism 2/9 8/9 2/s s/5 4/10 9/9 333 95.7
18-S, aureus ) 5/9 o/s 3/5 1/10 6/9 a2 60.9
19 - Trichinella s/ 9/9 o/s s/5 6/10 9/9 458 1000
20 - aflatoxin 2/ 6/9 1/s 3/5 2/10 6/9 208 65.2
total 30/90  67/90 18/50  40/50 39/100  74/90

33% 74% 36% 80% 39% 82% 363%  787%
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Food Plant Sanitation 2013-14 2015-16

Question Preest  Posttest Preest  Posttest
1 - Meat Regulation 34 44 911 1011
2-Allergens 34 34 611 1011
3-Plantlspections 1424 21 5I1
4-5S0P 24 44 11 711
5 -Recall 44 44 i m
6-HACCP 24 41 411 1011
7 - Cleaning 14 o4 4m 811
8 - Sanitary Equipment 14 24 1011 1011
9-GMP 304 414 611 911
10-Cleaners 1414 311 611
Total 2140 2840 57110 86/110

525%  70.0% 518%  782%
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FDSC 5450
Food Analysis

Question
1 - Meat Regulation
2-HPLC Calculation
3-Acidin Yogurt
4-Ash Calculation

5 - Fat Extraction

6 - Significant Figures
7 - Protein Analysis
8-HPLC

9 -Fiber

10 - Spectrometry

Total

2014-15

Pretest Post-est

78 88

3 a8

58 618

48 48

38 718

28 38

118 58

28 88

38 58

118 58
3180 54180
388%  67.5%
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Component 201516 201647
Product and process description 458 463
principle 1: Hazard Analysis 458 500
Principles 2 and 3: CCPs & Critical Limit 467 475
principle 4: Monitoring Requirements 242 488
principle 5: Corrective Actions 475 488
principle 6: Verification procedures 5.00 500
principle 7: Record Keeping 467 475
Mechanics 450 475
sample logs/records 5.00 488
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Topic Pre-test _Post-test

D-value 205 575
CFu/mL a/s /s
Anaerobes sls s/5
Fermentation orgarisms 3f5 4fs
Canning pathogen sls s/s
Poising capacity 15 s/s
Foodborne infection 3/5 s/s
Top pathogenin USS. afs s/5
FDA afs 4/5
Organisms that cause spoilage vs llness 3/5 s/s
Total 34/50  48/50

68% 96%
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Zemaaumeun -]
g

Food Product Development

2013-14 2015-16
Topic Pre-test  Post-test Pre-test  Post-test
criteria of success 55 55 g1 1
shelf life test 25 s o
spoilage mechanism 45 55 s s
criteria of new food product 55 55 g1 1
‘protecting company customers s 25 g1 o
extemal corporate assistance 45 55 711 o
food service product devel opment 03 o3 i s
evaluating consumer reaction to food 5 35 411 el
challenge of developing new ingredients  3/5 25 31 1011
‘market rescarch 25 45 o1 s
Total 2750 3250 49110 81110

54% 64% 45% 74%
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Avtibutes Gowpl | Group2 | Group3 | Growp4 | Average
Demonstratedereatvity inconcepalizing

‘anew foodproduct (15) " " 1 1 143
Tntegratedfoodingredient chemistry

concepts duringthe project (15) B 5 5 5 s
Student demenstzated use of comect

sensory methods duringthe project (10) 10 10 8 10 o3
Studentidentified appropriate processing

techniquesnecessary fortheproductionof | 14 14 14 15 143
the foodproduct (1)

Student anlyzedpackagingequirements

‘based on product characteristics (10) s ° s o 88
Student created a conect foodproduct

bt s 10 10 10 o5
Student approachedprotlems duing

‘product developmert appropriately (15) 5 5 5 5 150
Student contrbutedto team mestings and

helpedmaintaina positive team 10 10 10 10 100

environment (10)
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Food Chemistry Oral Report Summary

Criteria 2013-14 (n=5) 201415 (n=8)
word choice (04) 3 2625
audience (04) 36 a
eye contact (0-4) 34 2875
mannerisms (0-4) 34 35
clarity (0-4) 32 35
appropriate visual aids (04) 34 a
technical quality (04) 32 2625
logical order (04) a a
legibility (04) a a
layout (0-4) 36 375
subject covered (0-30) 78 295
correct information (0-20) 2 20
answering questions (0-10) 78 95

total %04 96.9
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Evaluation Component

Ability to
Student | pyosentation Style Visual Aids Content Answer Total
(20 points) (20 points) (50 points) Questions of
10 points)
Group 1 20 19 47 o o5
Group 2 18 20 47 o4
Group 3 20 19 3 s o5
Group 4 19 19 3 s o4
Average 193 193 475 85 045
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Component 201516 201617
(6groups) (4 groups)
HACCP Content 262 430
Teamwork 5.00 488
Visual aids 450 463
Delivery 475 463
‘Average an2 261
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Report Component

Introducton (10)
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Criteria lab6  labs  lab1
‘Abstract 52 9 988
Introduction 88 98 996
Materials and Methods 92 % 100
Results 92 96 100
Tables & Figures 92 96 100
Discussion 7 88 100
Conclusion 7 92 100
Grammar 100 98 98
References 88 9%6 992
Format % 96 100
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FDSC 5640 - Food Product Development Writen Reports (Sp 2016: n=11)

paper! paper2 paper3 average

Introduction 991 973 %62 982
Content of Main Body 931 %8 938 942
Conclusion 864 s 918 90.9
Organization 918 s %27 93.0

Grammatical Correctness %68 986 982 97.9
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Problem solving involving interpretation of graphs
(FDSC 5430 - Spring 2015; n=8)

Problem Solving Steps % Correct

understand glass transition graph
conversion of moisture contents
understand moisture sorption isotherm
explanation

288§
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Problem Solving (FDSC 5430; 2016-17; n=5)

Test 1 - Problem involving formulating a powdered sauce

Problem Solving Steps % Correct
proper thickener 52
thickener basis 48
additional stabilizer 20
explanation 40

Problem Solving Lab 2 - Problem involving dairy powder stability

Problem Solving Steps % Correct

enzyme function 70
lipid oxidation 60
non-enzymatic browning 60
linking L.0. to NEB 0
prevention 65

Problem solving questions on final exam

Problem Solving Question Type % Correct

Q1: food formulation change
Q2 Stoke's law application to baking

Q3: peanut butter stability

Q4: glass transition graph

Q5: high intensity sweetener/bulking agents

88338
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FDSC 1000 Pre-test (Food Sources) Major: Food Science

Non-FoodSci
Circle the one correctanswer.
1. Amyloseandamylopectinare foundin

A yogurt B. wheat C. beef

2. Whichofthe followingis foundin canola oif?
A cholesterol B freefatiyacids  C. triglycerides

3. Whatfoodwould contain casein?
A canberies  B. cheese C.wheatbread

4. Fructoseis foundin

A milk 8. oranges C. potatoes

5. The greatestamourts of rans fatare foundin

A stickmargarine  B. tubmargarine C. stick butter

6. The sugarinthetypical sugarbowl athomes called:
A glucose B fructose C. lactose.

7. The unique structure of wheatbread comes fromits
A amylose B. cellulose. C. gluten

8 Strawberries contain
A gelatin B pcarotene  C. cholesterol

9. Lecithinisfoundin

A hamburger  B. eggyolk C. spinach

Name,

D. olive il

D. alithe above

D. clarified butter

D. spinach

D. liquidoil

D. sucrose

contert.

D. camageenan

D. anthocyanins

D. whipped cream

0. Lysine, alanine, andryptophan are most abundantin a 50-gram sample of:

A apples B.oliveoil C. skmmilk

D.beefjerky
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‘Written HACCP Plan Rubric (POUL 5160)

T~ Undeveloped

3-n Development

5 Developea

prosuct description.

[Feam aia no prepare  fow diagram or

[Feam preparea s flow Giagram, butt was
ncomplete; steps were missing or incorect.
fThe product description was incomplete.

[Team preparea » complete and easy to follow flow|
|sagram. The prosuct description was thorough
nd engaging.

pecifcally address any of the 3
Jeategories.

[5G NOT faenty » istof potential food
ety hazards. Team members 6ic NOT|

[Gentifiea some of the potential food safety.
zards for their product and)or incorrectly
sentifieda hazard.

[Gentifiea potental food satety azards a5
[pecessary fortheir prosuct.

[Gentifiea NG Critcal Control Pains.

| dentified NO critcal limits forthe

|etical control points, or L idenitie
ereincorrect.

[Gentifiea some of the Crtcal Gontrol P

gentified crtica limits for MOST, but o all of

[tne criical control points that they mentioned,
Some CLs were ncorrect.

[Gentifiea il o the procuct/process Critical Control
Jpoints
sentified correctcrtcalfimits for EACH crtical

Jcontrol point that they mentioned.

IPia NOT describe the manTtoring
procecures for crtical contro paints.

/aguely described how the crtical contro points
ould be monitored.
JFrequency of monitoring was NOT adsressed.

[pescribed the frequency of monitoring
irements, and briefly explained how the
tica control points would be monitored.

fFeam 616 NOT Gescribe corrective
ctions.

[Feam described corrective actions that 1o be

lraken when crtcal limits are NOT met. Most, bus|
ot aitof the citcaltimits were adressed.

[Feam described corrective actions that woulabe
Kaken to be taken when citcal limits are NOT met
L crica limits were adressed.

[Feam 61a NOT escribe proceaures to

[ e e system s worng
intended.

[feam escribed some procedures to ensure the,
[HACEP system i working as intended.

[Feam THOROUGHLY Gescribed procedures o
[ensure the HACCP system s working as intendea.

feves of records: 1. monitoring of
tical control points, 2. ritcal limits,
verification activities, and 4. the.
nling of processing eviations

[Feam adaressea NONE of the following

[Feam adaressea 1 or 2 of the Tollowing ypes of
recoras: 1. monitoring of crtical control points,
|2 critica limits, 3. verifcation actvties, and 4.
[the handiing of processing deuiations.

[Feam adaresseas or & of the Tollowing ypes of
1. monitoring of critical control points, 2.

Enﬂl limits, . verification actvities, and 4. the
ndling of processing deviations.

[Mechanics — [Numerus ana dstacting errrs i [Wary &rors n punciuaton, capiaizaton ana [No erors in puncruation, <apitalzaton ana
entence structure ond word usage _speling peling

[Fampie [ a1 ot ncuge sampl ogs ample 0gs iere ncluded Dt e MISSing _[sampl ogs were nciuoed and had al perinent

Jogstrecorss omenformation riormation

[Feam members gave indidual an
verage rating <50%

[Team members gave indidual an average rating|
70-80%

[Team members gave indidual an average rating
50-100%
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