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Part I: Background 

 

Title: Exploration of Preservation and Packaging Methods Lesson Study  

Authors: Peg Maher UWL, Lisa Kobs UWL (Instructors) 

Contact: mmaher@uwlax.edu, lkobs@uwlax.edu 

Discipline: Food Science & Food Safety  

Submission Date: June 2, 2017 (report of study conducted in April 2017) 

Course Name: Food Science and Safety 

Course Description: The Food Science and Safety (NUT 400) 3-credit class is one of three core 

courses in the Nutrition Minor.  Because of other hands-on activities in this upper-level course, the 

student number is kept to 24-30 depending on room capacities.  The food preservation and 

packaging units, which are scheduled near the end of each semester, are currently delivered in a 

lecture only format over 1-2 class periods, with no associated active learning components.  There 

are two sections offered each semester, one in the Monday-Wednesday-Friday (55 min) format and 

one in the Tuesday-Thursday (85 min) format. 

Abstract: In the required Food Science and Safety course of the Nutrition Minor, student 

engagement in food preservation and packaging (P&P) content with the traditional lecture 

approach is lacking.  To goals to increase student engagement with and learning of P&P, two 

instructors developed and evaluated an active learning approach to compare with the traditional 

lecture approach.  Nine active learning stations were designed for students to view content on 

posters and conduct various activities and answer questions related to the content at each station.  

Student perception of how each learning format increased their interest in P&P was lower with the 

active learning approach.  Student perception of how each learning format helped them learn P&P 

was also lower with the active learning approach.  Content test scores did not demonstrate 

significantly improved student learning with the active learning approach.  Because multiple 

suggestions for improvement of the active lesson format were identified by instructor, CATL 

observer, and student participants, the lesson study will be repeated with modifications. 

 

Part II: The Lesson 

 

Learning Goals: The course learning outcome addressed by this lesson study states ‘students will 

compare and contrast preservation and packaging methods and materials.’  In addition to meeting 

this outcome, this IRB-approved lesson study is intended to increase student engagement in this 

content area.  Many of the other content areas covered in this course involve hands-on activities 

students participate in to help understand concepts.  This lesson study developed similar hands-on 

activities in a station format to increase student involvement in learning about various preservation 

and packaging methods. 

 

Lesson Plan: Stations were developed for each preservation and packaging topic (9 total).  Some 

topics required 2 class periods to address each concept, while others only required 1 class period.  

The schedule of topics is outlined below. Pictures of select stations can be found in Appendix 1.  
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Day 1 Day 2 

Heat Processing Packaging Materials 

Cold Processing Cold Processing 

Dehydration Dehydration 

Microbial-mediated preservation Microbial-mediated preservation 

Irradiation & High Pressure Processing Package Labeling 

Additives Smart Packaging 

 

Students spent approximately 8-10 minutes at each station.  Each station provided background 

material for each topic, questions pertaining to each topic, as well as hands-on activities to be 

completed in the time spent at that station.  The background, questions, and activity instructions 

were presented in poster format.  Students had packets where they recorded their answers and 

observations from each activity.  Examples of the poster as well as examples of the student activity 

packet are provided in the Appendix. 

 

Part III: The Study 

 

Approach: Three CATL members were invited to observe each class period in which the lesson 

study was conducted.  Observers were encouraged to observe multiple groups at each station, but 

also moved around the room to observe the same groups at different stations.  This allowed the 

observers to see how different groups approached the same material as well as group dynamics.  

Observers were provided with an evaluation form (found in the appendix) and took their own notes 

as well.  Evidence was collected pertaining to group participation, ability to stay on task, and 

student confusion about the concepts or tasks to be completed. 

 

Findings/Discussion: 

Satisfaction surveys administered after the traditional lecture approach in Fall 2016 and after the 

active learning approach in Spring 2017 are shown in Table 1.  In Fall 2016, 71% of student either 

strongly or somewhat agreed that the traditional lecture approach increased their interest in food 

preservation and packaging.  In Spring 2017, 66% of students either strongly or somewhat agreed 

that their interest was increased with the format of the active learning approach.  The significance of 

the lower ratings for increased interest with the active learning approach is unclear to the 

instructors and observers.  In Fall 2016, 73% of student either strongly or somewhat agreed that 

the traditional approach increased their learning about preservation and packaging.  In Spring 

2017, 52% of students either strongly or somewhat agreed that the lesson study approach helped 

their learning about preservation and packaging.  Student perceptions of how the active learning 

format helped them learn food packaging and preservation were lower.  In discussions with the 

observers, this may have been due to a number of factors including 1) ambiguity in directions, 2) 

students feeling rushed due to the time constraints at each station, and 3) inadequate briefing and 

debriefing of the lesson purpose and content.   Using entire 85-minute class times, revising the 

content displayed on the posters at each station, providing content material for students to review 

prior to participating in the lesson study, and providing some type of concluding activity for the 

lesson will hopefully help improve student interest and learning and their related perceptions. 



Table 1.  Results of the Satisfaction Survey (Spring 2017, N=46 from two classes). 

 Strongly 

Agree  

(%) 

Somewhat 

Agree 

(%) 

Somewhat 

Disagree 

(%) 

Strongly 

Disagree 

(%) 

The lesson format increased my INTEREST in 

preservation and packaging. (N=45, Fall 2016) 4 64 27 4 

The lesson format increased my INTEREST in 

preservation and packaging. (N = Spring 2017) 
7 59 26 9 

The lesson format helped me LEARN about 

preservation and packaging. (N=45, Fall 2016 
49 24.73 2 0 

The lesson format helped me LEARN about 

preservation and packaging. (N = Spring 2017) 11 41.52 37 11 

 

An identical content test (see Appendix 3) was conducted in Fall 2016 before (pre) and after (post) 

the traditional lecture lesson.  The content test was conducted only after the active lesson and with 

only one of the Spring 2017 classes.  The results of the three multi-select questions are shown in 

Table 2.  Students had improved scores on most questions with the traditional lecture approach.  

Unfortunately the instructors forgot to pre-test the lesson study students so the instructors cannot 

provide direct comparisons within that cohort.    

 

Table 2. Content test scores before (Pre Test) and after (Post Test) lecture versus active teaching 

methods. 

 Pre Test - % 

Correctly Answered 

Lecture Method 

(N=43, Fall 2016) 

Post Test - % 

Correctly Answered 

Lecture Method 

(N=46, Fall 2016) 

Post Test - % 

Correctly Answered 

Active Method 

(N=22, Spr 2017) 

1. Which of the following 

is/are generally an 

ADVANTAGE(s) of the stated 

packaging material.  Select all 

that apply. 

A = 84 

B = 98 

C = 63 

D = 90 

A = 89 

B = 96 

C = 80 

D = 98 

A = 95.5 

B = 100 

C= 72.7 

D = 100 

2. Which of the following 

is/are generally a 

DISADVANTAGE(s) of the 

stated packaging material.  

Select all that apply. 

A = 67 

B = 98 

C = 21 

D = 86 

A = 72 

B = 96 

C = 89 

D = 96 

A = 40.9 

B = 100 

C= 100 

D = 90.9 

3. Which of the following 

is/are preservation methods?  

Select all that apply. 

A = 100 

B = 79 

C = 63 

D = 91 

E = 84 

F = 100 

A = 97 

B = 72 

C = 70 

D = 100 

E = 65 

F = 100 

A = 100 

B = 72.7 

C= 54.5 

D = 81.8 

E = 86.4 

F = 95.5 



CATL observers noted areas for improvement as indicated in Appendix 6 in writing and in a 

meeting with the instructors. Due to multiple factors that can be improved, including 1) providing 

material for students to review prior to participating in the lesson study, 2) increasing the time 

students spend at each station, 3) improving the clarity of directions at some stations, and 4) 

improving lesson satisfaction and effectiveness evaluation tools and administration, this lesson will 

be re-evaluated in a future semester. 

 

As described in the grant application for this lesson study, the problem the instructors wanted to 

address was a perceived lack of student engagement and learning of the principles of food 

preservation and packaging technologies on food safety and quality.  The instructors had observed 

this content area to be dry and tedious for both instructors and students, despite the huge 

importance of this content for maintaining a safe, cost/resource efficient, and acceptable food 

supply to populations.   This is one of the only sections of the Food Science and Safety course that 

did not already have hands-on activities and instructors struggled with how to make this 

information more exciting and relevant for students.   The search for and review of existing online 

and print resources did not revealed any validated educational materials and tools related to food 

preservation and packaging technologies.  One graduate thesis that the instructors discovered 

described development and evaluation of experiential learning methods related to food packaging 

(Weeks, 2014).  However, this thesis tested methods in the context of a two-semester course for 

Food, Nutrition, and Packaging Science majors versus a single lesson in a Food Science and Safety 

class in the UWL Nutrition Minor.  Another abstract the instructors discovered from the Center for 

the Integration of Teaching and Learning only briefly describes a feasibility study to incorporate 

active learning in food science courses and students reporting it as preferable and enhancing 

learning compared with traditional lecture (Sekhon, 2015).  Food Science was among the courses 

used in the selection boundaries for a meta-analysis of traditional lecture versus active learning 

methodologies.  The results of the study supported active learning as the preferred pedagogy 

(Freeman et al., 2014).  So while it is well accepted that active learning strategies are effective in 

STEM fields, the effectiveness of specific active learning tools in food science curricula is lacking.  

The instructors were successful in developing a lesson and ways to evaluate active learning in food 

science. 

 

Finally, while the primary goal to stimulate interest and enthusiasm of the Nutrition Minor students 

in an area of food science was not achieved with every student, the instructors did promote 

students using all of their senses (touch, sight, taste, and hearing) to evaluate foods prepared with 

different preservation methods and in different packaging materials.  The instructors developed 

skills designing and carrying out this lesson study and to assess some of the other active learning 

components already developed.  It will also help us address one of the Nutrition Minor student 

learning objectives (SLO 2: Demonstrate knowledge of the contents, production, and distribution of 

food). Finally, both instructors are interested in furthering their exploration of different pedagogical 

and assessment methods. 
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Appendices: 

 

Lesson Materials 

Appendix 1: Pictures for example of select station set up 

Appendix 2: Select pages from student packet 

Study Materials 

Appendix 3: Lesson Content Test 

Appendix 4: Student Satisfaction Survey 

Appendix 5: Observer Evaluation Form 

Appendix 6: CATL observers suggestions for improvement  

 

Dissemination: 

 

The instructors plan to submit a proposal to present the lesson study for discussion at the campus 

CATL conference.  After the instructors complete revisions and evaluations of the lesson in the next 

academic year.  The instructors will also seek to communicate the findings to a larger audience in 

nutrition and food science education communication venues.  
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Appendix 1: Pictures for example of select station set up 
 

Smart Packaging /Food Packaging and Convenience 

 
Cold Processing 

 

 



Appendix 2: Select pages from student packet 
6.  Food Preservation & Packaging Materials 

 

PURPOSE:  To identify different packaging materials and applications, advantages and disadvantages of each.  

 

PROCEDURES: 

 

Read through the information presented on the poster board about food preservation & packaging 

materials. 

 

Fill in the blanks from the poster board here: 

 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Food Packaging Relay --- READ THE DIRECTIONS CAREFULLY! 
 

1) Divide your group into two pairs of two.  One pair will participate in the relay and one pair will 
observe and reset items for the next relay. 

2) Have one person in the RELAY PAIR stand behind the green taped square on the floor. 
3) Have the other person in the RELAY PAIR stand behind the blue taped square on the floor.   
4) Start the timer and have the person behind the blue taped square carry the items in the WHITE tub 

to the green taped square.  May not use the tub to help carry items. 
5) Once all of the items are COMPLETELY WITHIN the green taped square, the person waiting at that 

end will carry the items in the DARK GREEN tub to the blue taped square.  May not use the tub to 
help carry items. 

6) Once all of the items are COMPLETELY WITHIN the blue taped square the other person of the pair 
will carry the items in the BLACK tub to the green taped square.  May not use the tub to help carry 
these items. 

7) Once all of the items are COMPLETELY WITHIN the green taped square the other person of the pair 
will carry the items in the ROYAL BLUE tub to the blue taped square.  May not use the tub to help 
carry these items. 

8) Once all of the items are COMPLETELY WITHIN the blue taped square, enter your pair’s completion 
time and record it in the box.    Relay pair’s time: ________________  
 
The other pair of the group should reset items in the original tubs in which they were found as the 
relay progresses and reset the tubs in their place for the next relay.   
 
If time permits, pairs can switch places and repeat the relay.   
The other pair’s time: _____________________ 



 

Answer the following questions from your experience with the relay: 
 

1. Which packaging design provided the easiest transport?  What which was hardest to transport? 
 

 

 

2. Which packaging design was the easiest to fit in the defined space (blue or green box)?  Which was 

the hardest to fit in the defined space? 
 

 

 

3. Which packaging material do you think is most likely to corrode? 
 

 

 

 

4. Which packaging material is most likely to influence the flavor of the food held within? 

 

 

What do you all think would be the best and most efficient packaging 

material to transport the following: 
 

1. Light and air sensitive oil? 

 

2. Flour? 

 

3. Rice? 

 

4. Hot sweet & sour chicken? 
  



5.  Smart Packaging and Food Packaging & Convenience  

 

PURPOSE:  To identify different kinds of smart packaging and convenience packaging and how they can be 

used in the food industry.  

 

PROCEDURES: 

 

Read through the information presented on the poster board about smart packaging and food packaging 

& convenience.  Complete the table below related to the container of butter. 

 

 When arrive at station When leave station 

Location of container 
  

Color of label 

  

What does the color of 

the label indicate? 

  

 

 

Answer the questions from the poster below: 

 

1.  

 

 

2. 

 

 

3. 

 

 

4. 

 

 

5. 

 

 

6. 

 

 

7. 

 

 

8. 

 



1.  Cold Processing Station – DAY ONE 

     

PURPOSE:  To learn, and gain some experience in, cold processing methods for preservation.   

 

PROCEDURES: 

1. Read through the information presented on the poster board about cold processing and 
enter your answers to questions below:   

 

 

 

 
 

Questions: 

 

 

1. 

 

2. 

 

3. 

 

4. 

 

5. 

 

6. 

 

 

 

 

 



1.  Cold Processing Station – DAY TWO 

 

 

GREEN BEAN EXPERIMENT: 

 

BEAN Color Texture 

Blanched 
  

Not Blanched 

  

 

7. 

 

 

STRAWBERRY EXPERIMENT: 

 

Strawberry Color Texture 

Self-Frozen 
  

Commercial 
  

 

PEA EXPERIMENT: 

 

Pea Color Texture 

Slow-Frozen 
  

Flash frozen 
  

 

 

8.  

 

 

9.   

 

 

 

 

 

 

 

 



Appendix 3: Lesson Content Test 
 
NAME __________________________________ 

 

 

These questions are designed to help us assess different formats for teaching (and learning) information 

about preservation and packaging methods and materials.  Your completion of this assessment implies 

informed consent for us to use your answers in a confidential manner for our assessment. 

 

 

1. Which of the following is/are generally an ADVANTAGE(s) of the stated packaging material.  
Select all that apply. 

a. Aluminum cans: permeable to air 
b. Reinforced cardboard box: portable and light 
c. Glass jar: easily stackable 
d. Plastic juice container: migration of material in to food 

 

2. Which of the following is/are generally a DISADVANTAGE(s) of the stated packaging 
material.  Select all that apply. 

a. Aluminum cans: permeable to air 
b. Reinforced cardboard box: portable and light 
c. Glass jar: easily stackable 
d. Plastic juice container: migration of material in to food 

 
3. Which of the following is/are preservation methods?  Select all that apply. 

a. Canning 
b. Homogenization  
c. Pasteurization  
d. Pickling  
e. Gelatinization  
f. Freeze drying 

 
4. Identify one preservation method and one manner in which the quality of a food is altered 

due to that preservation method. 
 

 

 
  



Appendix 4: Student Satisfaction Survey 
 

Satisfaction with Lesson Format 

 

These questions are designed to help us assess different formats for teaching (and learning) 

information about preservation and packaging methods and materials.  Your completion of this 

assessment implies informed consent for us to use your answers in a confidential manner for our 

assessment. 
 

Describe your satisfaction with the following statements related to the Preservation and Packaging 

methods and materials lesson: 

 

1.  The lesson format increased my INTEREST in preservation and packaging. 

 

Strongly Agree  Somewhat Agree Somewhat Disagree  Strongly Disagree  

 

2.  The lesson format helped me LEARN about preservation and packaging. 

 

Strongly Agree  Somewhat Agree Somewhat Disagree  Strongly Disagree   

 

3.  Please provide any additional comments about the Preservation and Packaging lesson. 

 

 

  



Appendix 5: Observer Evaluation Form 

 

FOOD SCIENCE & SAFETY LESSON STUDY 

Observer Evaluations 

 

This lesson study is designed to make preservation and packaging of food more interesting and 

engaging than instruction methods previously used.  There are 6 stations students in small groups will be 

moving through with pre-determined time limits.  Each station is slightly different, but overall students will 

be reading about preservation and packaging, watching videos, and engaging in activities associated 

with preservation and packaging of foods.  Select 1 or 2 stations to observe for the entire class period 

and observe each small group, evaluating how they interact with the information and activities to 

complete.  While observing, rate the following items using the scale below, answer the questions below, 

and provide any additional comments about your observation on the back of this page.  Thanks for 

participating!  

 

       Totally Disagree   Totally Agree 

1. All group members participated in the station(s) 

 

2. The group was able to stay on task at the 

station(s) (i.e., did not derail or discuss irrelevant 

information) 

 

3. The group took notes to study from later about 

the information presented at the station  

 

4. The group seemed confused about the concepts 

the lesson was addressing (i.e., did not 

demonstrate an understanding of preservation or 

packaging methods) 

 

5. The group seemed confused about the tasks to 

be completed at the station(s) 

 

6. The group worked well together completing the 

activities at the station 

1 2 3 4 5 6 7 

 

 

 

1 2 3 4 5 6 7 

 

 

1 2 3 4 5 6 7  

 

 

1 2 3 4 5 6 7 

 

 

 

1 2 3 4 5 6 7 

 

 

1 2 3 4 5 6 7 

  

7. Given your observations, what aspects of the lesson need to be changed? How could the lesson be 

improved? 

 

 

 

 

8. What aspects of the lesson should remain the same? What worked well?



Appendix 6:  CATL observers suggestions for improvement 

Possible ways to strengthen the lesson: 

1. Make the purpose and goals of the lesson more explicit. 

2. Create a pre-lesson assignment to prepare students for the lesson. Could be a combination of reading 

basic information and answering conceptual questions. For example, they could read the info currently 

on the posters so they don't have to spend a lot of time reading it during the class periods. They could 

have a list of the most important terminology. I like the idea of giving them some 

big conceptual questions (tied to the purpose/goals) in advance that they will need to answer at the end 

of the lesson.  

3. In class. You already have a lot of ideas about how to streamline the stations. I don't think I can add 

anything. But there is a question about whether and how you want students to cooperate/collaborate 

during the class. It was difficult for them to discuss the topics because they were busy reading the 

posters and trying to answer the questions individually. There was no compelling reasons to discuss 

anything. Most of the interaction involved helping one another answer the questions.    

If you want students to collaborate and share ideas, you could give them a group task to complete 

during the lesson. For example, each group has to complete a grid that compares and contrast the 

different methods of food prep/preservation. They add to the framework at each station.  

4. Reflection. As Khendum mentioned some kind of reflection is important to link back to the purpose 

and goals of the lesson and to identify key ideas. You two seemed to have an idea about how to build 

that in as a group discussion. 

5. Post lesson. I like the idea of individual student accountability. You might give a post-class online 

low stakes quiz as a way to help students consolidate the key ideas. And, put some of the quiz 

questions on the subsequent exam. 

 


