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Sensory Evaluation of Foods 
FSHN 406/506, Fall 2017, 3 credits 

 

Course Description 
Sensory evaluation techniques used to evaluate the appearance, aroma, flavor, 
texture and acceptability of foods. Relationships between sensory and 
instrumental measurements of color and texture.  Work independently and 
cooperatively (in a team) to identify sensory evaluation objectives, write 
hypotheses, design and conduct experiments, and analyze and interpret data. 
 
Prerequisites: FS HN 214 or 311 or AN S 360, 3 cr. in statistics 

 

Instructor:  Dr. Stephanie Clark  Office Hours:   

  2553 Food Sciences Bldg. by appointment 

   2944-7346     

   milkmade@iastate.edu       

    

Lecture:   Monday and Wednesday, 1:10-2:00 p.m. 

   277 Science Hall 

    

Laboratory:  Tuesdays 9 – 11:50 am OR 2:10 – 5 pm  210 MacKay Hall 

OR Thursdays 2:10 – 5 pm, 206 MacKay Hall 

 

Text Book: (Required) Meilgaard, M.C., Civille, G.V., Carr, B.T.  2007. Sensory 
Evaluation Techniques, 4th Ed., CRC Press, Boca Raton, FL. 

 

Course Manual:  (Required)  Clark, S.  2017.  Sensory Evaluation of Foods. 

Available at campus bookstore.  DO NOT USE MANUALS FROM  

PREVIOUS YEAR(S)—things have changed! 

 

Lecture Notes and Lab Handouts 

The FSHN 406/506 Course Manual, which contains lecture notes, assignments, lab handouts, 
and other class materials are available for purchase (in bound form) at the ISU Bookstore. 
Modifications or additions to material in the bound course manual may be handed out in class 
and/or uploaded on Blackboard.  Blackboard can be accessed from the ISU Homepage. Students 
will be responsible for obtaining relevant information prior to lectures and laboratories.  A pop 
quiz may be conducted to test your preparedness for laboratory(ies) or lecture(s). 
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FSHN 406/506 Learning Outcomes 

Upon completion of the course, the student will be able to: 

1. Identify and design the appropriate sensory evaluation tests to solve problems related to the 
sensory quality of foods. 

2. Conduct appropriate laboratory experiments for the sensory evaluation of foods using 
principles of good practice. 

3. Understand the relationships between sensory and instrumental methods for the evaluation of 
food quality. 

4. Work independently and cooperatively (in a team) to identify sensory evaluation objectives, 
write hypotheses, design and conduct experiments, and analyze and interpret data.  

5. Clearly communicate research results using appropriate written, oral, and visual 
communication techniques. 

FSHN Department and Program Outcomes Assessment 
 
All graduates from the FSHN Department should be able to demonstrate the General 
Department Outcomes (Communication (C), Critical Thinking and Problem Solving (P), 
Social Concerns and Ethics (S), and Technical Skills (T)) and the FSHN Program-Specific 
Outcomes (grouped by curricula: Dietetics (D), Nutritional Science (NS), Food Science & 
Technology (FST), Food Science & Industry (FSI), and Consumer Food Science (CFS)).  
Details about these outcomes can be found at: 
http://www.fshn.hs.iastate.edu/outcomes/snapshot/learning.php 
 
The following Major Learning Goals will be emphasized in FSHN 405/506:  
 
Communication: 
C. 1.  Communicate effectively with others in one-on-one, small-group, and large-group 
situations. 
C. 2. Prepare and deliver effective presentations (orally and in writing) of technical 
information to food science and nutrition professionals.   
 
Critical Thinking and Problem Solving: 
P. 4. Summarize and accurately interpret data generated by yourself or others 
 
Technical Skills for Food Science Programs (FST, FSI, CFS and CS): 

Technical Skill FST & FSI CFS CS 
Interpret statistical data as used in food 
science applications. 

16 13 7 

Use appropriate computer software to 
perform required tasks or solve problems in 
food science.  

17 14 8 

Conduct appropriate sensory evaluation tests 
to answer specific questions regarding food 
attributes or consumer preferences. 

18 15 9 
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Bloom’s Cognitive Taxonomy 

Learning takes place at several different levels – from the basic memorization and recall of facts 
to the more complex synthesis and evaluation involved in problem-solving and critical thinking.  
These various levels, organized into 6 categories, were developed by Benjamin Bloom in 1956, 
and are identified as ‘Bloom’s Taxonomy’.  The levels and a brief definition are as follows: 

1. Knowledge – recalling factual information 
2. Comprehension – using information 
3. Application – applying principles 
4. Analysis – explaining relationships/making inferences 
5. Synthesis – making predictions/creating 
6. Evaluation – making judgments or stating opinions 

 
As juniors, seniors, and graduate students in Food Science, we expect your learning to be at the 
higher levels (4-6) of Bloom’s Taxonomy.  Therefore, discussions during lecture and exam 
questions will include analysis, synthesis, and evaluation to promote deeper learning and prepare 
you for your careers. 

 

Policies 
Students are expected to attend all lecture and laboratory sessions.  At this level, students are 
expected to have the discipline to attend and engage in every class and activity, maturity to critically 
think about material presented, and ability to communicate effectively in written and oral expression.   

However, it is understood that not every student can make it to every class.  It is the responsibility of 
students to acquire missed material from Blackboard (or Canvas) and to speak to peers who are in the 
class.  Reviewing slides for material that you did not experience “live” will unlikely be enough for you to 
learn material and succeed on quizzes or examinations.   

 

Nonetheless, attendance will be tracked throughout the semester. 

1. TopHat will be used to track attendance AND to track student understanding of material.  Interactive 
questions will be posted on the screen to which students will be asked to respond with a cell phone, 
tablet or laptop computer.  Attendance points will accumulate throughout the semester, meaning 
that not responding to TopHat questions negatively influences the attendance score. 

2. Only in extenuating circumstances (documented university activity, emergency room visit or 
hospitalization) will make‐up quizzes be allowed.  Students must notify the instructor at least one (1) 
week in advance for a non‐medical absence. In case of illness, students must notify the instructor 
(by e‐mail) at least 2 hours prior to class time on the quiz day.  The student must schedule a make‐
up quiz to take place within 48 hours of the missed quiz or will receive a zero.  

3. No-shows to laboratories are not acceptable.  Ten (10) points will be subtracted from attendance 
grade for each lab missed, because of the inconvenience to the instructor, TAs and peers.  

a. With advance notice (at least one week), reasonable accommodation can be coordinated with 
the instructor to enable you to interview for a job, attend a professional meeting, represent ISU at 
an event, attend a funeral, or undergo surgery or medical treatment.   

i. Reasonable accommodation includes: 
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a. Enabling you to attend a different laboratory section than your usual one.  There are 
THREE sections of this course laboratory, but it is essential that you arrange 
attendance at any section other than your own.  Contact the instructor for any change. 

b. Allowing you to take a quiz/exam at a mutually agreed upon date/time within one 
week of the quiz/exam.   

ii. Students must notify instructor if they will not be able to attend lab at least 4 days prior to the 
absence.   

iii. Your request must be in writing (e-mail counts), and the instructor will review the request.  
You or your instructor may also seek assistance from the Dean of Students Office or the 
Office of Equal Opportunity and Compliance.   

iv. You are responsible for submitting all related laboratory reports or assignments due during or 
after your absence.  You will receive either a reduced score for work submitted after the 
agreed-upon date, or failing grade for the assignment if it is not submitted. 

b. Make-up exams will only be given by prior consent of the instructor and when appropriate pre-
notification is given.  In cases of a medical emergency (car troubles do not constitute an 
emergency—contact a friend or Uber to ensure that you make it to class or lab), students must 
notify the instructor (by e-mail) prior to class time on the exam day and propose reasonable 
accommodation.  

4. Students will be expected to have reviewed the lab materials prior to the start of lab.  
a.  A pop quiz may be conducted to test your preparedness for laboratory. 

5. Students will be expected to wear a clean, food grade lab coat (yes, you may use the same 
one as for FSHN 411 or 412—store it in your locker) and appropriate form of hair net when 
samples are being prepared for presentation to panelists. 

6. Academic dishonesty will not be tolerated.   
a.  Students will receive a 0 for the quiz, exam or lab report in which plagiarism or cheating occurs. 
b.  The incident will be reported to the Dean of Students as dictated by university policy. More  
information on academic dishonesty is available in the ISU Bulletin (p. 40-41). 
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FSHN 406/506:  SENSORY EVALUATION OF FOODS:  FALL 2017 

Lecture Schedule 

Week Date Topic  Chapter assignment 

1 Mon. 8/21 

Wed. 8/23 

Sensory Attributes and Perception 

Controls for Panels  

Chapter 1 

Chapter 2-3 

2 Mon. 8/28 

Wed. 8/30 

Threshold Tests  

Threshold Tests  

Chapter 9 

 

3 Mon. 9/4 

Wed. 9/7 

Labor Day Class Holiday 

Difference Tests 

 

Chapters 6-7 

4 Mon. 9/11 
Wed. 9/13 

Difference Tests 

QUIZ 1 (Chapters 1-3, 6-9, labs, 
lectures) 

Chapter 8 
 
 

5 Mon. 9/18 

Wed. 9/20 

Measuring Responses  

Measuring Responses  

Chapter 5 

 

6 Mon. 9/25 

Wed. 9/27 

Analysis of Variance  

Factors Influencing Verdicts  

Chapter 14 

Chapter 4 

7 Mon. 10/2 
 

Wed. 10/4 

QUIZ 2 (Chapters 4-5, 14, labs, 
lectures) 
Descriptive Analysis  

 
 

Chapter 11 

8 Mon. 10/9 

Wed. 10/11 

Spectrum™ Method 

Instrumental Methods (texture)  

Chapter 12 

9 Mon. 10/17 

Wed. 10/18 

Instrumental Methods (texture) 

Selecting & Training Panelists  

 

Chapter 10 

10 Mon. 10/23 

Wed. 10/25 

Instrumental Methods (color) 

Instrumental Methods (color) 

 

11 Mon. 10/30 

Wed. 11/1 

QUIZ 3 (Chap. 9-12, labs, lectures) 

Affective/consumer tests 

 

Chapter 13 

12 Mon. 11/6 

Wed. 11/9 

Project preparations (meet in lab) 

Affective/consumer tests 

 

13 Mon. 11/13 

Wed. 11/15 

Project preparations (meet in lab) 

Auctions/Conjoint analysis 

 

14 11/20-11/24 Thanksgiving break  

15 Mon. 11/27 

Wed. 11/29 

Project preparations (meet in lab) 

Sensory Shelf Life Testing (TP) 

 

Chapter 17 

16 Mon. 12/4 

Wed. 12/6 

Instrumental Methods (TP) 

Sensory Evaluation Jeopardy (TP) 

 

17 Dec. 11-15 FINAL EXAM (primarily chapters 13, 
17, labs, lectures, but cumulative) 

 

TP: time permitting 
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FSHN 406/506:  SENSORY EVALUATION OF FOODS: FALL 2017 

Lab Schedule 

Week Date Topic Item due (before lab) 

1 8/22, 24 Introductory Lab:  Lab orientation, Statistics 
review lecture, introduction to Statistix 
program, Human Subjects IRB Training 

Read Chapter 14 in 
book this week 

2 8/29, 31 Lab 1:  Threshold Determinations IRB certificate due 

3 9/5, 7 Lab 2 :  Difference Tests Lab NOTEBOOK 
check 1 

4 9/12, 14  Lab 3:  Ranking & Scaling Methods  Lab 2 TEAM report 

5 9/19, 21  Pre-Lab 6*: Brainstorming Term Projects Lab 3 TEAM report 
Read Lab 6 (entirely) 

6 9/26, 9/28  Lab 4: Context Effects & Bias  Team list of supplies 1 

7 10/3, 5 Lab 5a:  Descriptive Analysis (Flavor 
Attributes) 

Lab 4 TEAM report 

8 10/10, 12  Lab 5b:  Descriptive Analysis (Texture 
Attributes) 

Grad student (506) 
critique 

9 10/17, 19  Lab 6a*:  Team Project (Preparations) 

 

Team Project Proposal 
form, cheat sheet, 
ballot and (end of lab) 

10 10/24, 26  Lab 7a:  Instrumental Methods (Texture) Lab NOTEBOOK 
check 2 

11 10/31, 11/2 Lab 7b:  Instrumental Methods (Color) Team Project list of 
supplies 2; draft of 
training script (end of 
lab) 

12 11/7, 9  Lab 6b*:  Team Project (Descriptive analysis 
training) 

Team Project list of 
supplies 3 (end of lab) 

13 11/14, 16  Lab 6c*:  Team Project (Trained Panel; 
Instrumental 1st replication) 

Written report draft 
Introduction, Materials 
& Methods sections; 
Team Project list of 
supplies 4 (end of lab) 

14 11/21, 23 Thanksgiving Break  

15 11/28, 30 Lab 6d*:  Team Project (Consumer Panel; 
Instrumental 2nd replication) 

Lab NOTEBOOK 
check 3 

16 12/5, 7 Lab 6e*:  Team Project (Presentations; 4 or 5 
teams each session) 

Lab 6 Team Project 
reports; team & self 
assessments 

*See Lab 6 instructions for details. 
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Laboratory Assignments 
Institutional Review Board (IRB) Human Subjects Training 

•  ISU Department of Environmental Health and Safety requires that all personnel listed on forms 
submitted to the IRB approval must complete training on the protection of human research 
participants before a protocol will be approved.  As part of this class, you will go through the 
free, computerized training.   

•  Each student is required to submit a certificate of completion (10 points). 

 

Quizzes 

Coming to lab prepared is your responsibility. To help ensure that all students arrive prepared. 
The three scheduled 50-point quizzes may contain material from book chapters, previous 
laboratory or lecture sessions or even upcoming laboratory sessions.  Be sure to read the book 
chapters assigned.  Also, be sure to read the laboratory instructions prior to lab, consider 
potential hypotheses that may be tested during the laboratory exercises, and prepare your 
notebook as recommended in the next section.   

 

Laboratory Notebooks 

•  Laboratory notebooks are legal documents.  As such, they are taken very seriously in this 
course.  Your strict adherence to proper notebook keeping will be evaluated as part of your 
grade. 

•  Each and every student is required to maintain a bound (not loose-leaf or spiral) laboratory 
notebook for this course.   

•  Students are expected to read and prepare for each laboratory exercise ahead of time so that 
laboratory time is used efficiently and effectively.  Preparing for lab includes writing 
objectives, listing at least one hypothesis per experiment, and creating blank tables for data 
entry into the laboratory notebook ahead of time.  Not only will this will prepare you for pop 
quizzes about the lab (which may be held at any time during the semester) but it will give you 
practice in keeping a notebook. 

•  The recommended format for notebook is enclosed in the following pages of this manual.   

•  Every laboratory experience shall be recorded LIVE (that means while the student is 
participating, NOT after the lab has been completed).  Neatness is not a strict requirement for a 
laboratory notebook.  In fact, if a notebook is too neat, the instructor may doubt that a student is 
recording information live.  Accuracy, dating pages, and completeness of data entry are the 
primary requirements of a lab notebook.   

•  Notebooks will be reviewed (worth 20 points) on THREE (3) dates, which are specified in the 
course schedule.  Bring your notebook to all lectures and labs.  If you do not bring your 
notebook to a lab session where they are collected for grading, you will lose the full 20 points. 

 

Laboratory Sessions 

Laboratory sessions are designed to drive home material covered in lecture.  It is essential that 
you attend every laboratory session.  If you foresee that you may be out of town on your usual 
laboratory day, it is your responsibility to arrange with the instructor to switch to another session 
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that week.  There will be no “make up” labs.  You will lose 10 attendance points for each 
laboratory missed. 

•  All students within a laboratory section are randomly assigned into small groups (2 to 3 team 
members).  

•  At the beginning of each lab session, based upon the assigned groups, sit near your partner(s), 
and await further instructions.  Plan how you will conduct experiments in an organized and 
timely fashion. 

•  It is your responsibility to work together as a team to write, review and submit your laboratory 
report by the deadline.  Please remember that for each credit hour, at least three hours of 
outside-of-class work is expected per week (expect to spend 9 hours per week on lecture note 
review, text book reading and laboratory reports and for this course). 
 

Laboratory Reports 

•  Four (4) type-written TEAM lab reports are required (Labs 2 – 4 and term project (Lab 6); due 
date schedule enclosed in syllabus).  Because of the high number of students in the class this 
semester, no individual lab reports will be required, but every individual will be required to 
contribute to and understand the material submitted in each lab report.  The quizzes and final 
exam may include laboratory notebook or laboratory report information. 

•  The required format for laboratory reports is enclosed in the following pages of this manual.   

•  It is critical that you follow the guidelines included in this laboratory manual to earn high 
scores on graded laboratories.  If anything is not clear to you, it is your responsibility to speak 
with the instructor before the project due date. 

•  Laboratory reports will be graded using strict, but clear criteria (rubric included in syllabus).   

•  Lab reports (25 points each) should be submitted as hard copies.  Since a hard copy of each lab 
report must be signed by all team members, only in extenuating circumstances, may laboratory 
reports be submitted by e-mail. 

•  For each laboratory report, all team members will sign off on a cover sheet (pg. 12 of this 
manual), indicating his or her percent (%) contribution.  Ideally, for a group of 4 students, each 
student should have 25% contribution.  The % contribution will be used to distribute grades for 
the laboratory report, calculated as follows:  Student grade = 75% of the report score + (25% of 
the report score * n), where n is the average reported effort divided by the expected effort. 

For example, for a team of 3 students with an overall report score of 80%: 

   Contribution grade (%)    (out of 20) 

 Kyle  35%  0.75 * 80 + 0.25 * 80 * 35 / 33.3 = 81% 16.2 

 Sanjay  35%      81% 16.2 

 Xiaonan  30%      78% 15.6 

 

Example, for a team of 4 students with an overall report score of 90%: 

   Contribution grade (%)    (out of 20) 

 Alejandra 25%  0.75 * 90 + 0.25 * 90 * 25 / 25 = 90% 18 

 Kyle  35%                99% 19.8 

 Sanjay  15%                81% 16.2 

  Xiaonan  25%               90% 18 
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Laboratory 6 Team Project Presentation/Report 

•  The Team Project is a major component of the Sensory Evaluation of Foods course (FSHN 
406/506). 

•  As part of a team (of 3 to 4 students), you will develop a sensory evaluation protocol for a 
cookie that you create, from scratch.   

•  Late laboratory reports/projects will be docked 5 points per day late.  

•  Details for this laboratory, including details of expectation, assignments and due dates, are 
included in the Laboratory 6 section of this document. 

 

Graduate student literature critique 

  •  Graduate students are required to submit one (1) literature critique.  Details are included in 
this document. 
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LABORATORY NOTEBOOK & LAB REPORT GUIDELINES 
 

Laboratory notebooks are legal documents.  Laboratory note-keeping and interpretation of results 
is critical to success in academia, industry, production and processing, so it is taken very 
seriously in this class.  Write all notes directly in your bound lab notebook:  NEATNESS DOES 
NOT COUNT, but ORGANIZATION DOES.  If notes are kept on loose-leaf paper or paper 
towels, BEWARE:  THEY MAY BE TOSSED IN THE GARBAGE!   

 

NOTE:  Your laboratory notebooks and laboratory reports will be graded based upon the 
criteria described in the following pages. 

 

Layout of Laboratory Notebooks 
     I.  Table of contents. 

 Leave several blank pages at the beginning of your bound notebook (make sure your name is in 
it somewhere) so you can use them to develop your Table of Contents throughout the semester: 

 

Table of Contents 
Title/Experiment   Page #   Date 
Lab 1:  Taste/Odor     5    Aug 24 
Lab 2:  Controls    10    Aug 31 
… 

… 
 

II. Title of Experiment 

Date, number and sign (signature) every notebook page. Include experiment title in each new 
section.  

 
III. Purpose/Objectives/Hypotheses 

In this section, in your own words, explain why you are doing this experiment and what 
hypotheses you are testing.  Write complete sentences (no bulleted fragments).  Would a friend 
of yours reading your lab notebook understand the significance of the experiment?  The purpose 
you write in your lab notebook may be also used for your lab report.  So, the more you do ahead 
of time (in your lab notebook), the better off you will be when writing your report. 

Include at least one hypothesis for each experiment conducted.  Hypotheses are essentially 
statements that can be supported or rejected after an experiment has been conducted.  Properly 
written hypotheses can be tested.  A NULL hypothesis essentially states that there is NO 
DIFFERENCE, while an alternative hypothesis states that a difference was found.  Here are 
some examples of null and alternative hypotheses: 

•  Null:  FSHN 406/506 students do not perceive a difference in bitter taste between the 
two juices. 



FSHN 406/506, Course Manual, p. 12 

•  Alternative:  FSHN 406/506 students perceive a difference in bitter taste between the 
two juices. 

•  Null:  Dilution of red color does not result in a different perception of fruit flavor by 
panelists than concentrated red color. 

•  Alternative:  Dilution of red color resulted in a different perception of fruit flavor by 
panelists than concentrated red color. 

 

Notice how clear and simple these statements are; each one contains a single research question.  
With a good experiment to accompany the hypothesis, you will be able to answer “true (yes)” or 
“false (no)” to each of the statements.  Knowing how to write a proper hypothesis will make you 
a better researcher.  You will be able to write a proper hypothesis by the end of this class. 

 
IV. Materials & Methods 

If your experiment did not deviate from the course manual (or other reference), you do not need 
to describe the details of what you did because all of the instructions are clearly outlined in your 
laboratory manual.    

You should write: 

“Experiments were followed, without modification, according to Clark (2017).” 

AND MAKE SURE you include in your list of REFERENCES (at the end): 

Clark, S.  2017.  Sensory Evaluation of Food FSHN 406/506 Laboratory Manual. Iowa State 
University, Ames, IA.  Pages ## - ##).  

 

However, if you modified any part of the experiment, acknowledge any changes to materials or 
methods or acknowledge mistakes in your notebook so you don’t repeat them.  

 

Additionally, you MUST always:   

•  Document which sample(s), subgroup(s), or treatment(s) you selected for a given 
experiment, if given options. 

•  Include ALL calculations.   

•  Include equipment names and manufacturing locations (relevant later in the semester—
term project). 

•  Although in the past I have requested documentation of chemical lot #s for sample 
identification, this is no longer required in your lab report.  It is, however, required in your lab 
notebook.  This is an important practice in your professional career. 

 

The term project (Lab 6) will require significantly more information than the laboratory manual 
provides.  In these cases, reference the manual, but detail the procedures you undertook in 
your lab notebook.   Every lab partner must keep track of something in the term project.  Each of 
you will likely record different things.  Thus, you must be sure to REFERENCE your specific lab 
partners’ names if they have different information about the term project in their notebook.  You 
must know where to look to find information! 
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V. Results & Discussion 

•  Set up empty tables in advance (headings and spaces to enter data). 

•  Fill in data as you go along (do not write on separate sheets of paper). 

•  Include ALL data.  Do not stuff original sheets into your notebook. 

•  Summarize observations and interpret results.  Were hypotheses rejected or not? 

•  Include discussion points raised during the group discussion. 

 

VI. Conclusion 

Summarize what you learned.  Encapsulate the take-home message of the entire laboratory in a 
brief overall conclusion (in complete sentence(s)).  Include, in particular, hypothesis decisions. 

 
Layout of Laboratory Reports 

I. Cover page 

Be sure to title each lab report clearly, and include your name(s) and date of submission 
(similar to below).  Include the % contribution of each lab partner. 

 
 

Laboratory Report Cover Sheet 
 

 

Laboratory title: 

Laboratory number:      Date of submission: 

 

      % contribution 

Name of student (1st alphabetical):      _______  _____________________ 

           Signature 

Name of student (2nd alphabetical):      _______  _____________________ 

           Signature 

Name of student (3rd alphabetical):      _______  _____________________ 

           Signature 
 

 

II. Purpose/Objectives/Hypotheses 

In this section, in your own words, explain why you are doing this experiment and what 
hypotheses you are testing.  Write complete sentences (no bulleted fragments).  Would a friend 
of yours reading your lab report understand the significance of the experiments?  The purpose 
you write in your lab notebook may be also used for your lab report.   
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In the laboratory reports (and team project), include at least one hypothesis for each experiment 
conducted.  Although ALL DATA will be reported in the results section, the selected hypotheses 
will be the focus of discussion/conclusion(s) your laboratory report.   

 

III. Materials & Methods 

For most lab reports, this will be the shortest and easiest section to write (the term project is an 
exception:  you must detail the procedures you undertook in your lab report).  Because all details 
for most lab sessions are in the laboratory manual, you do not need to detail the instructions that 
are already completely outlined; simply reference the laboratory manual. 

 You should write: 

“Experiments were followed, without modification, according to Clark (2017).” 

AND MAKE SURE you include a full REFERENCE in your references section: 

Clark, S.  2017.  Sensory Evaluation of Food FSHN 406/506 Laboratory Manual. Iowa State 
University, Ames, IA.  Pages ## - ##).  

 

However, if you modified any part of the experiment, acknowledge any changes to materials or 
methods or acknowledge mistakes in your notebook so you don’t repeat them.  

 

Additionally, you MUST always clearly specify these things: 

•  Document which sample(s) or treatment(s) you selected for a given experiment, if 
given options. 

•  Document chemical lot #’s, sample identification information, and equipment 
names and manufacturing locations in your notebook (this can be a table.  It is a good 
practice to get into to be prepared for future encounters with bad lots.).  

•  Acknowledge any changes to materials or methods. 

•  Acknowledge mistakes so you don’t repeat them.  Be honest with yourself because a 
single mistake can throw off a discussion and conclusion.  Mistakes can be elaborated upon in 
your discussion (and we all learn from mistakes!). 

•  Include ALL calculations.  If you do not include calculations, it may not be clear that 
you understand the process and you (or someone looking at your notebook for guidance) may not 
be able to repeat it in the future. 

 

IV. Results & Discussion 

This is the most important part of your lab report. The more you write in your lab notebook as 
you do the work, the less time it will take to write up the lab report (and the better your grade will 
be for your notebook and lab report!). 

 

Refer to each table and figure, before showing it.  In other words, introduce the table or 
figure, THEN show it.  You must prepare the reader for the data, then show it, then discuss the 
meaning/implications.  No table or figure should stand alone (though it should be labeled clearly 
enough that it could).  It is up to the writer (you!) to make complete, clear tables and figures, 
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discuss them, then show them to the reader.  Do not simply plop a bunch of tables and figures 
in this section.   

 

All tables (titles above) and figures (titles below) belong in this section.  (Note:  Excel will 
automatically put figure titles on the top, but this is the wrong format.  You must go in and 
manually change this.)  Remember to make sure that tables and figures are very clear.  Introduce 
the tables/figures with a sentence (do not let them stand alone without an introductory sentence).   

 

Interpret what you see and record the meaning of your results in your notebook.  Be very 
descriptive of what you observe, (i.e., “Panelists were unable to accurately determine the source 
of 2 out of 10 of the aromas provided”).  If you have written good hypotheses, it will be easy to 
state whether they were supported or not, based upon the data reported.  Was your hypothesis 
rejected or not rejected?  Although ALL DATA will be reported in the results section, the 
selected hypotheses will be the focus of discussion/conclusion(s) your laboratory report.  What 
do you think the observations/results mean?  What do the findings help you learn about sensory 
evaluation?  Explain. 

 

Synthesize all of the information that you have available to you and consider the larger 
implications of the findings.  Use references to back up inferences made in the R&D section.  
This is a particularly good practice for those entering or in graduate school. 

 

Answer “thought questions” in the discussion section, in a way that shows you understand the 
concepts being addressed.  The answers can be interspersed in the discussion, where relevant, or 
they can be answered in a section towards the end of the R&D section, labeled “thought 
questions”.  Whatever way you select to include them, your report will be strengthened if you 
take the time to demonstrate what you learned from the experiments by answering those 
questions. 

 

V. Conclusion 

Encapsulate the take-home message of the entire laboratory in a brief overall conclusion.  
Make sure you know the difference between summary and conclusion.  Summaries simply repeat 
information.  Conclusions indicate meaning because they involve synthesis and interpretation. 
Were objectives met?  Which hypotheses were rejected or not rejected?  What is the take-
home message?   

 

Don’t include future research or any speculations that can’t be supported by the experiments you 
conducted.  Speculations and suggestions for future research belong in the discussion. 

 

      

  VI.  References 

Use of references will help you understand material more deeply.  Use the ISU online library 
Article Indexes & Databases, specifically the Web of Science 
(https://login.proxy.lib.iastate.edu/login?qurl=http%3a%2f%2fisiknowledge.com%2f) to find 
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peer-reviewed literature.  This is an incredible resource that will not be available to you once 
you graduate, so take full advantage of it now!!  

 

References must be in the same format as the Journal of Food Science (Author(s) followed by 
date within text; list full references in alphabetical order at the end of the report).  [For instance, 
Use "Damodaran and Kinsella (1980) studied interactions…" to begin a sentence.  In the middle 
or end, you will use "The study of binding properties… (O'Neill and Kinsella 1987)…".] 

 

General comments 

•  Although your notebook is your own, think of it as a tool that may need to be accessed by 
others in the future.  That is how it may be used in industry and academia. 

•  Write the reports as if you are writing to someone not taking the class.  You must show the 
instructor that you know why you did what you did and that you understand what it all means.  
The better your notebook is, the easier it will be to write your laboratory report and the better 
your laboratory report will be. 

•  Proof-read your reports for grammar and spelling and overall reading quality.  There are 
at least two students per team who must BOTH sign off on the report—take the time to read 
carefully.  Your instructor will!  As seniors and graduate students, you are expected to have good 
scientific writing skills; you will lose points for poor writing quality. 

•  The instructor will return your graded lab reports within a week of your turning it in.  Review 
instructor comments when you receive your graded lab report.  Most assuredly, you will 
learn more from the course and improve on future lab reports (and get a better grade) if you 
review the feedback and heed the recommendations. 

 
University Policies 
Academic Dishonesty 

The class will follow Iowa State University’s policy on academic dishonesty.  Anyone suspected 
of academic dishonesty will be reported to the Dean of Students Office.  
http://www.dso.iastate.edu/ja/academic/misconduct.html 

 

Disability Accommodation 

Iowa State University complies with the Americans with Disabilities Act and Sect 504 of the 
Rehabilitation Act.  If you have a disability and anticipate needing accommodations in this 
course, please contact (instructor name) to set up a meeting within the first two weeks of the 
semester or as soon as you become aware of your need.  Before meeting with (instructor name), 
you will need to obtain a SAAR form with recommendations for accommodations from the 
Disability Resources Office, located in Room 1076 on the main floor of the Student Services 
Building. Their telephone number is 515-294-7220 or email disabilityresources@iastate.edu.  
Retroactive requests for accommodations will not be honored. 

 

Dead Week 
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This class follows the Iowa State University Dead Week policy as noted in section 10.6.4 of the 
Faculty Handbook http://www.provost.iastate.edu/resources/faculty-handbook. 

 

Student Disability Resources 

Iowa State University is committed to assuring that all educational activities are free from 
discrimination and harassment based on disability status. All students requesting 
accommodations are required to meet with staff in Student Disability Resources (SDR) to 
establish eligibility.  A Student Academic Accommodation Request (SAAR) form will be 
provided to eligible students. The provision of reasonable accommodations in this course will be 
arranged after timely delivery of the SAAR form to the instructor.  Students are encouraged to 
deliver completed SAAR forms as early in the semester as possible.  SDR, a unit in the Dean of 
Students Office, is located in room 1076, Student Services Building or online at 
www.dso.iastate.edu/dr/.  Contact SDR by e-mail at disabilityresources@iastate.edu or by phone 
at 515-294-7220 for additional information.  

 

Harassment and Discrimination 

Iowa State University strives to maintain our campus as a place of work and study for faculty, 
staff, and students that is free of all forms of prohibited discrimination and harassment based 
upon race, ethnicity, sex (including sexual assault), pregnancy, color, religion, national origin, 
physical or mental disability, age, marital status, sexual orientation, gender identity, genetic 
information, or status as a U.S. veteran. Any student who has concerns about such behavior 
should contact his/her instructor, Student Assistance at 515-294-1020 or email dso-
sas@iastate.edu, or the Office of Equal Opportunity and Compliance at 515-294-7612. 

 

Religious Accommodation 

If an academic or work requirement conflicts with your religious practices and/or observances, 
you may request reasonable accommodations. Your request must be in writing, and your 
instructor or supervisor will review the request.  You or your instructor may also seek assistance 
from the Dean of Students Office or the Office of Equal Opportunity and Compliance. 

 

Contact Information 

If you are experiencing, or have experienced, a problem with any of the above issues, email 
academicissues@iastate.edu. 
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LAB NOTEBOOK ASSESSMENT 

 

Name  _____________________________________________ 
Date of notebook check  ___________ 

Overall grade:  ___________  /  20 
 
Purpose/hypotheses ( _____/2 pt) 

___  Clear, brief description of why experiments were done.   

___  Clearly stated appropriate hypotheses (at least one per experiment). 

 

 

Materials and Methods (_____/6 pt) 

___  Clear reference to the laboratory manual name and pages.   

___  Description for any activities the lab manual does not describe. 

___  Highlights modifications, deviations or mistakes made.   

___  Specification of lab group and/or specific activities.   

___  Product names and lot #'s (if these are not included, you will lose 4 points). 

 

 
Observations/Results (_____/8 pt) 

___  Includes all data collected by individual or group. 

___  Includes class data, when applicable 

___  Calculations included and correct. 

___  Diagrams included, where necessary. 

___  If you are missing any lab session, you will lose 6 points) 
 
 
Discussion/Conclusion (_____/2 pt) 

___ At least some discussion of what the results mean (lab report will include most discussion).   

___ Perhaps one sentence about what can be concluded from data collected. 

 
 

 

Laboratory Notebook Format (_____/2 pt) 

___  Date, title, etc. included 

___  Organized, cohesive, and easy to follow (not necessarily neat).   

___  Correct significant digits.   

___  Bound notebook. 
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LAB REPORT ASSESSMENT 

 
Name(s) ________________________  Date  _________  Lab __________  Grade _____/25 
 
Purpose/Hypotheses ( _____/4 pt) 
___  Clear, brief description of why the experiment was done, justifying entire lab. 

___  At least one hypothesis stated per experiment. 

 

 
 
Materials & Methods (_____/3 pt) 
___  Clear reference to the laboratory manual (lab manual not re-written).   

___  Highlights modifications, deviations, mistakes.   
 
 
Results & Discussion (_____/10 pt) 
___  Clear summary of results using text before tables and figures are shown.  

___  Tables (titles above) and figures (titles below) clear, complete and not redundant. 

___  Calculations included and correct. 

___  Detailed discussion of what the results mean.   

___  Includes answers to discussion questions raised in manual. 

 

 

 

 
 
Conclusions (_____/5 pt) 
___  Information synthesized into cohesive conclusion.  

___  Includes clear statement about whether hypotheses were rejected or not rejected. 

___ Conclude only what can be concluded from data collected. 
 

 
 
 
Laboratory Report Format (_____/3 pt) 
___  Laboratory report was organized, cohesive, and easy to follow (proof read).   

___  Correct significant digits, grammar usage and spelling.   

___  Student(s) saw instructor if did not understand something. 

___  Used additional references to improve the quality report and understanding of material. 
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FSHN 406/506, Course Manual, p. 21 

Graduate Student Literature Critique 

(Graduate students ONLY) 
 

You are required to evaluate ONE publication, of your choice, which involves the topic of 
sensory evaluation.  It can involve any aspect of sensory evaluation of food, but in your critique, 
briefly explain your selection.  Restrict your critique to 2 - 3 pages (1.5 line spacing, 12 point 
font).  Your paper will be evaluated by the criteria on the next page (20 points). 

 

1)  Read the abstract to get an idea of what to expect from the manuscript. 
 
2)  Read the entire article once through, highlighting or quickly taking notes about content and 
your first impressions.  
 
3)  Read the abstract a second time, with a more critical eye, asking the following questions: 
 Is the abstract complete; does it accurately summarize the key findings of the research? 
 
4)  Read the introduction (asking at least the following questions): 
 Does the introduction justify the work? 
 Does the introduction give enough background for the reader to follow the paper? 
 Are hypotheses included and realistic? 
 
5)  Read the materials and methods, asking the following questions (and more): 
 Could I repeat this experiment based on this information? 

Did they use trained panelists or consumers?   
How were they trained or informed about the study objectives? 

 Were these protocols appropriate for the study and to the hypotheses? 
 Was there replication of experiments? 
 Were statistics employed for data analysis? 
 
6)  Read the Results & Discussion, asking the following questions (and more): 
 Were tables and figures appropriately selected to communicate data? 

Are tables and figures clearly and appropriately labeled and fully explained? 
 Is discussion supported by data? 
 Are findings and interpretations sound? 
 Is literature cited to support discussion? 
 If results deviate from previous research, are reasons or explanations given? 
 Are results discussed adequately with meaning and implications included? 
 Are additional questions raised that were not answered?   

If so, are suggestions made for follow-up work? 
 
7)  Read the conclusion, asking the following questions (and more): 
 Are the conclusions supported by the results and discussion? 
 Is any new information brought forth in the conclusion (not supported)? 
 
8)  Generally, what are the strengths and weaknesses of the paper? 
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Graduate Student LITERATURE CRITIQUE ASSESSMENT 

 

Name  __________________________________________________ 

Date  ___________    Grade _____/20 

 

Complete citation ( _____/2 pt) 

Complete, proper reference of article; provide hard copy of full article (except references) to 
instructor. 

 

 

Introduction (_____/4 pt) 

Write a brief summary of the article (do not just repeat the abstract) about the article to show 
your understanding, purpose for writing, etc. 

 

 

 

 

Body (_____/8 pt) 

Summarize the strengths and weaknesses of paper in full sentences, with justifications of your 
reasoning. 

 

 

 

 

 

 

 

Conclusion (_____/3 pt) 

Synthesize your critique into cohesive conclusion.  

 

 

 

 

 

Organization/Writing quality (_____/3 pt) 

Organized, cohesive, and easy to follow; correct grammar usage and spelling.   
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 Undergraduate       Graduate 

Grading: Sensory literature critique (1)       0     20 

Quiz (3)       150   150 

  Final Exam     100   110 

  IRB certificate       10     10 

Laboratory reports/assignments (3)    75     75 

  Team Project-related items   200   200 

  Course Evaluation      10     10 

  Laboratory Notebook (3)     60       60 

  Attendance (TopHat;  

% will be converted to points)  20     20 

   Total       625   655 

 

Grading Scale: 

Final grades will be assigned based on percentage of points earned at the end of the semester, as 
follows.   

A >93.0%   

A- 90.0-92.9%  

B+ 87.0-89.9% 

B 83.0-86.9%  

B- 80.0-82.9% 

C+ 77.0-79.9% 

C 73.0-76.9% 

C- 70.0-72.9% 

D 63.0-69.9% 

F < 63.0% 

 
Note:  The A designation STARTS at 93.01.  I will round up at the 100th place, not the 10th place, and 
there is no curve in this class.  Be careful when looking at grades in Blackboard.  It shows your CURRENT 
average, NOT including anything not yet graded.  The OFFICIAL grade will come from the Excel file on my 
computer after all finals are graded. 
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FORMATTING REFERENCES based upon the Journal of Food Science style 

 

You are expected to follow this format for all laboratory report references. 

 

Details for formatting references 

Cite only necessary publications and use primary rather than secondary references when possible.  

 

(a) In text 

When the author’s name is part of the sentence structure, the citation consists of the year (in parenthesis) 
immediately following the name. Use “and others” rather than “et al.” In citations that are totally parenthetical, do 
not separate author and year with a comma. Use commas to separate publications in different years by the same 
author. Cite two or more publications of different authors in chronological sequence, from earliest to latest. 

 

Examples 

● Smith (1943) showed that . . . : 

● The starch granules are normally elongated in the milk stage (Brown 1956). 

● . . . work (Dawson and others 1964) has shown that . . . 

● . . . work (Dawson and Briggs 1984, 1987) has shown that . . . 

● . . . work (Dawson 1984; Briggs 1999) has shown that . . . 

● . . . work (Dawson 1984a,b) has shown that . . . 

 

(b) In Reference section 

List only those references cited in the text. References are listed alphabetically by the first author’s last name. Single 
author precedes same author with co-authors. When the author designation (name or names) is identical in two or 
more references, these references are sequenced by publication date (earliest to latest). Type references flush left as 
separate paragraphs. Within a citation, do not indent manually, let the text wrap. Use the following format. 

 

    * Journal article: Author(s). Year. Article title. Journal title. Volume number: inclusive pages. 

      Example: 

      Smith JB, Jones LB, Rackly KR. 1999. Maillard browning in apples. J Food Sci 64:512-8. 

      Form of citation in text: (Smith and others 1999). 

 

      Note: There are no periods in abbreviated journal titles, there is no space before or after the colon of the citation, 
and issue number may or may not be included behind the volume number, but must be provided for articles from 
periodicals that do not number pages continuously throughout each volume. 

 

    * Electronic journal article: Author(s). Year. Title of article. Name of electronic journal [serial online]. Volume 
number: inclusive pages. Available from [give site]. Posted date. 

      Example: 

      Steinkraus KH. 2002. Fermentation in world food processing. Comp Rev Food Sci Food Safety [serial online]. 
1:23-32. Available from IFT (ift.org). Posted Apr 1, 2002. 

      Form of citation in text: (Steinkraus 2002) 

      Note: Because URLs are frequently discontinued, it is strongly recommended to give the URL address as it was 
when first cited. 

 

    * Book: Author(s) [or editor(s)]. Year. Title. Edition or volume (if relevant). Place of publication: Publisher name. 
Number of pages. 
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      Example: 

      Spally MR, Morgan SS. 1989. Methods of food analysis. 2nd ed. New York: Elsevier. 682 p. 

      Form of citation in text: (Spally and Morgan 1989). 

 

    * Chapter in book: Author(s) of the chapter. Year. Title of the chapter. In: author(s) or editor(s). Title of the book. 
Edition or volume, if relevant. Place of publication: Publisher name. Inclusive pages of chapter. 

      Example: 

      Rich RQ, Ellis MT. 1998. Lipid oxidation in fish muscle. In: Moody JJ, Lasky, UV, editors. Lipid oxidation in 
food. 6th ed. New York: Pergamon. p 832-55. 

      Form of citation in text: (Rich and Ellis 1998). 

 

    * Conference Proceedings: Editor(s). Title of publication. Number and name of conference; date of conference; 
place of conference. Place of publication: publisher; date. Extent. Notes. 

      Example: 

      Webb R, Steagall T, Brown A, editors. PAAPT 2008. Proceedings of the 4th National Conference on Processing 
Technologies; 2008 April 9-12; Portland, OR. Chicago, IL: American Association of Processing Technology; c2008. 

      Form of citation in text: (Webb and others 2008). 

 

    * Patent: Name of the inventor(s) of the patented device or process; the word “inventor(s),” assignee. Date issued 
[year month day]. Title. Patent descriptor [name of country issuing the patent and the patent number]. 

      Example: 

      Harred JF, Knight AR, McIntyre JS, inventors; Dow Chemical Co., assignee. 1972 Apr 4. Epoxidation process. 
U.S. patent 3,654,317. 

      Form of citation in text: (Harred and others 1972). 

 

    * Dissertation: Author. Date of degree. Title [type of publication, such as dissertation, DPhil thesis, MSc thesis] 
Place of institution: Institution granting degree. Total number of pages. Availability statement. 

      Example: 

      Smith DE. 1988. Lipid oxidation at very low water activities. [DPhil dissertation]. Ithaca, NY: Cornell Univ. 210 
p. Available from: University Microfilms, Ann Arbor, MI: ABD62-83. 

      Form of citation in text: (Smith 1988). 

 

    * Websites and other internet material: Title or webpage or database [medium designator]. Edition (if relevant). 
Place of publication: Publisher; date of publication [date updated; date accessed]. Notes. 

      Example: 

      FoodSciNet: Education resources online [Internet]. Columbus, OH: Food Science Education Association; c1999-
2008 [Accessed 2008 Oct 17]. Available from: http://foodscinet.org. 

      Form of citation in text: (FoodSciNet 2008) 

 

For journal abbreviations and other examples of reference formats, please refer to articles in the latest issue of the 
journal or contact the Managing Editor at jfs@ift.org. 

 

SOURCE FOR THIS INFORMATION:   

IFT Knowledge Center online [Internet].  Chicago, IL:  Institute of Food Technologists;  [Accessed 2011 Sept 23].  
Available from: http://www.ift.org/Knowledge-Center/Read-IFT-Publications/Journal-of-Food-Science/Authors-
Corner/Author-Guidelines.aspx 
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Tests of Hypotheses 

 

Testing of hypotheses will be a central component of all laboratory sessions.  Hopefully this example and 
explanation will help clarify tests of hypotheses (or tests of significance) for you.  Consider a palatability 
experiment, where average acceptability scores of an original formulation of food C (control) was 
compared to food H in both liquid (LH) and solid (SH) forms.  Fifty (50) tasters were asked to rate the 
palatability of C, LH and SH.  Acceptability was rated by each person on a 7-point hedonic scale.  The 
average rating for the 50 persons who rated the product are compared (Table 1).   

 

Table 1.  Average palatability scores of 50 persons who tasted three foods (contol (C), liquid H 
formulation (LH), solid H formulation(SH)). 

   C   LH   SH  

Males    3.20   5.24   5.08 

Females  3.24   5.22   5.04 

 

Before reporting differences found in the data, we might ask:  Do the results show real differences among 
the averages?   

 

Consider the hypothesis (null hypothesis): there is no difference in palatability of the treatments LH and 
SH in the population from which these tasters were drawn.  Do our sample data agree or disagree with 
this hypothesis?  To answer this, we calculate the probability that an average difference between the 
treatments as great as that observed in our sample could arise solely from person-to-person variability if 
the null hypothesis were true.  If this probability is small, say 1 in 50 or 1 in 100, we reject the null 
hypothesis and claim that there was a real difference between the effects of the two treatments.   

 

It seems obvious that there are real differences in LH and SH compared to C, however there are only tiny 
differences (probably due to person-to-person variability) between LH and SH.  Statistics are needed to 
test for significant differences…  

 

The hypothesis under test is usually called the null hypothesis, denoted by Ho.  The adjective null simply 
denotes the hypothesis being tested.  In tests of mean comparison, the obvious alternative hypothesis (HA) 
to the null hypothesis ( Ho :   = O ), is that has some value A different from O (HAA ≠ O). 

 

We can set up hypotheses, such as mean of control (C) is equal to mean of H (H) like this:  

mC = H  or mean of LH (LH) is equal to mean of SH (LH) like this:  LH = SH, (you could also test for 
significance for males vs. females, etc.).  

 

For each hypothesis, we examine whether the sample results support the hypothesis.  Unless our analyses 
reject these hypotheses, we cannot claim that there are any real differences among C, LH and SH 
populations in average palatability scores. 

 

The size of the deviation of the sample mean X from O is a natural criterion by which to judge whether 
the data favor HO or HA.  If HO is true, (X - O) is normally distributed with mean zero and standard 
deviation / √n.  If HA is true, (X - O) is normally distributed around a mean of O - O, different from 
zero, and with standard deviation / √n.  The quantity (X - O) is called the test criterion.   



FSHN 406/506, Course Manual, p. 27 

 

With large values (positive or negative), we reject HO in favor of HA.  The larger we make the value of (X 
- O) required for rejection of HO, the smaller is the probability of rejecting HO when it is true (Type I 
error), but the smaller is the probability of rejecting HO when HA is true (Type II error), that is, when HO 
should be rejected.  

 

An example:  

Let’s say we have an experiment with hamburger buns.  We put a new fantastic enzyme in one batch and 
nothing special in the other.  We hypothesize that the enzyme will make the buns more puffy.   The null 
hypothesis is that the control and the enzyme treated buns are the same, or the opposite of our hypothesis.  
A type 1 error is when we incorrectly reject the null hypothesis (we conclude that buns with enzymes are 
better or different from control when they are not).  A type 2 error is when we fail to reject the null 
hypothesis when we should have rejected it (we conclude that the buns with enzymes are the same as the 
controls when they are in fact different). 

 

It depends on the situation regarding whether one error has worse consequences than another (consider 
medical decisions).  The practice most commonly followed in statistics is to choose a critical value (X - 
O) such that the probability of rejecting HO when it is true is 0.05, or 5%.  Such a test is called a test at 
the 5% level (common with biological systems).  (A level of 0.01 or 1% is sometimes employed when 
incorrect rejection of the null hypothesis is regarded as a serious mistake.) 

 

The letter p is the probability that an effect is due to chance.  We want p to be small (e.g. 0.05 or less at 
the  = 0.05 level).  I the experimental F-value is greater than the critical F-value (look at tables), we 
reject the null hypothesis, and conclude that there is a statistical difference between treatments.  A short 
cut is to look at the p-value: if p is < 0.05, reject the null hypothesis, and conclude that there is a statistical 
difference between treatments. 

 

The size of the sample on which the test of significance is made is very important.  With a small sample, a 
test is likely to product a significant result only if the null hypothesis is very wrong.  With a large sample, 
small departures from the null hypothesis that might be unimportant in practice can be detected as 
significant (that is why we have to ask “is the difference meaningful not just significant”). 

 

 
(Material referenced: Chapter 5 of Snedecor, G.W. & W.G. Cochran. Statistical Methods, eighth edition. 1989.  
Iowa State University Press:  Ames, IA) 

 

 


