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Lesson Topic: Histology 
 
Discipline or Field: Anatomy and Physioloy 
 
Authors: Tisha King-Heiden, Lisa Kobs, Faye Ellis 
 
Lesson Site: University of Wisconsin – La Crosse 
 
Course Name: Anatomy and Physiology I (Bio312) 
 
Course Description:  
The Anatomy and Physiology (A&P) I and II series are 300-level elective courses with both a lecture and laboratory 
component; content in A&P II builds upon the content learned in A&P I. These coures are a pre-requisites for students 
who plan to pursue additional training in clinical programs such as medical school, physician assistant, occupational 
therapy, and physical therapy.  Because this course is required for numerous graduate programs, this is an 
exceptionally high demand class of interest to students across several majors within different colleges.  So while this 
is a biology course, 60% of the students are not biology majors, and enter the course with varied skills and 
experiences. This lesson study was performed in the laboratory portion of the A&P I course.  Each lab section 
contains 24 students, seated at tables of four, promoting an atmosphere for collaborative learning. 

 
Summary:  
Students often have difficulty learning histology (study of organs and tissues at the microscopic level) and rely on their 
memorization skills to “learn” the material.  In an effort to enhance student understanding of the relationship between 
structure and function, we developed a worksheet to use in conjunction with the laboratory manual to provide 
guidance as students encountered new histology material.  Instructors from the course and outside of the field 
observed and recorded student behavior and comments as the worksheet was completed.  To see if students 
transferred those skills when learning new histology, instructors observed and recorded student behavior and 
comments as they attempted to learn new histology material without the use of a worksheet the following week.  
Observation comments, worksheet answers, histology quiz scores, and a student survey were gathered to determine 
the effectiveness of the worksheet.  While we noted that students asked more inquiry-based questions during 
histology labs and reported that the activity helped them to approach learning differently and gain a more thorough 
understanding of histology, we did not see strong evidence to support that the worksheet enhanced their 
understanding of histology. We plan to develop and assess additional worksheets that reinforce these core concepts 
of form and function, and to promote more inquiry-based learning of anatomy. 

 
PART II: THE LESSON 

 
Learning Goals:  

    The learning goals for the histology laboratory exercise the students participate in are to: 
• Recognize each major tissue type found on the virtual slides 
• Recognize each specific epithelial tissue by its complete name 
• State the function and location in the body of each specific tissue type 
• Locate and identify all boldface terms on slides, models and/or specimens 

 
Our aim with the lesson study project was to improve mastery of these learning objectives by: 

• Improving student understanding of how different tissue types are organized and how the organization relates 
to tissue function 

• Helping students develop a systematic approach to learning basic tissue types that they can apply to 
understand the histology of whole organs 
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Lesson Design:  
Week 1: 

The laboratory instructor began with a mini lecture to provide students background information about the pertinent 
material. (30 minutes) 
 
The instructor then introduced the worksheet (Appendix A); students were provided one worksheet per group and 
asked to study the histology material and complete the worksheet using the resources available to them (virtual 
histology slides on ipads and the laboratory manual).  The students were encouraged to ask questions as they 
worked; Observations were recorded (Appendix B). (60-90 minutes) 

 
Week 2: 

The laboratory instructor began with a mini lecture to provide students background information about the pertinent 
material.  (30 minutes)   
Students were then asked to study the material using the resources available to them (vitrutal histology slides on 
ipads, their laboratory manual, and models).  No worksheet was provided this week. Observations were recorded 
(Appendix B). (60-90 minutes) 

  
Rationale:  
This project was a natural fit for the current curriculum, and only required a different approach to teach current 
course material. The lesson study was completed in three lab sections, with observations of two groups of four 
students in each lab. The first unit in lab introduced students to the organization of the human body from cell - tissue - 
organ - organ system and finally the organism as a whole. In the first lab exercise, students were introduced to basic 
anatomical terminology, general organization of the body, and how two of the four tissue types (and their subtypes) 
appear at the cellular level through histology.  Students then applied this information to their first organ system, the 
skin, in the second lab exercise. This lesson study project allowed us to observe the students’ approach to learning 
the material with and without guided activities within the first two weeks of the course. Students were tested on the 
histology content in the third week of class, which allowed us to assess student performance in a short period of time. 
We then had the remainder of the semester to evaluate the results of our observations, and re-design the activity to 
best fit our learning goals. 
 

PART III: THE STUDY 
 

Introduction:  
Many students take a linear approach to learning general histology (see – do – test – move on to next tissue type) 
without realizing that they will need to apply what they learned about general tissue types when exploring the structure 
of whole organs later in the course, as well as in future courses. For example, students struggle to recognize that 
images in the lab manual that demonstrate what each tissue type looks like are representative of what they will find 
when exploring virtual histology (i.e., the “real tissue” does not look exactly like the sample image in the text).  The 
goal of this project was to provide students a more flexible and active approach to learning histology, with the hopes 
that this approach (vs. memorization) will improve retention and transfer of knowledge as they continue in this course 
and beyond. The use of an active learning histology exercise should facilitate student learning and demonstrate how 
to apply what they learn about basic tissue types to organization of whole organs in future laboratory activities. 
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Approach:  
Faculty members observed one-two groups of students during week 1 and week 2 of the study.  In week 1 the faculty 
members were asked to complete an observation form (included in appendix) as they observed student learning when 
using the worksheet.  Later, in week 2, faculty members were asked to observe whether students applied the 
approach they used the previous week, with the worksheet, to learning the Week 2 material without a worksheet. 
These observations included quotes from students as well as comments regarding participation effort, the ability of 
students to stay on task, and questions students posed to the instructor. 
 
The worksheet was intended to introduce a method of learning to the students.  However, to avoid influencing 
students’ actions, lab instructors did not explain how the worksheet was to be used.  Instead, instructors let students 
determine how they approached the worksheet so that we could determine its effectiveness in guiding student 
learning. 
 
The worksheets were collected upon completion for evaluation. Students were later provided with a survey (Appendix 
C) that asked them to reflect on their learning experience during these two weeks of lab.  In addition, student 
performance on a 10 point histology quiz were compared to those who did not utilize the worksheet.  
 
Findings: 
 
Week 1: Utilizing the worksheet 
 

Table 1.  Observations of student approach to histology worksheet.  Data was compiled from four faculty 
member observers during week 1 of the lesson study.  The total number of responses for each category are 
given.  

Observation Topic Yes Iffy No 
Engagement    
Stay on Task 3 1  
Ask each other questions? 2 2  
Work through difficult concepts?  2  
Seem curious/excited?  3 1 
Commitment    
Make plan of action   3 
Follow through with plan   3 
Critical Reflection    
Reflective discussions  3 1 
Reference lab manual? 2 2  
Judgment    
Application of terminology 3 1  
Integrate info for judgment?  1 1 

 
Summary of Observers Comments: 

• All students had an end goal of completing worksheet.  Once the worksheet was complete they were 
finished with all lab activities  

• The worksheet guided inquiry in some students whereas others answered questions without seeking 
deeper understanding 

• Differences between images in ipad vs. lab manual still seemed to confuse students 
• Students used simple terms to explain large concepts; some students did this on their own whereas 

others relied on instructor to develop analogies 
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Week 2 Application of skills? 
 
Table 2. Observations of student approach to histology material without a worksheet.  Data was compiled from 
four faculty member observers during week 2 of the lesson study.  The total number of responses for each 
category are listed.   

Observation Topic Yes Iffy No 
Engagement    
Do they work together? 2 3 1 
Seem curious/excited? 1 1  
Commitment    
Make plan of action  2 3 
Follow through with plan  1 1 
Critical Reflection    
Reflective discussions 1 ` 3 
Reference lab manual? 5   
Judgment    
Application of terminology 5   
Integrate info for judgment? 1  1 

 
Summary of Observers Comments::  

• Students seemed lost as to where to start, but did work through bolded terms in lab manual and identified 
items on ipad (when asking instructor for help students said “we don’t know what we’re doing” 

• Students asked if another worksheet available 
• Students seemed to try to apply material to their own existence 

 
Reflections from lesson study 
 
General observations of students during both week 1 and week 2 by members of CATL and other BIO 312 Lab 
Instructors indicated there was: 

• A lot of variation between groups and within groups (i.e. student groups didn’t always work as a group of 
4) 

• Uneven preparedness for the lab material between members of groups (some viewed worksheet as easy 
whereas others were completely lost) 

• While completing the worksheet, students generally asked more inquisitive questions compared to when 
worksheet was not used (i.e what is matrix) 

 
Student Patterns: 

• Students preferred having a worksheet to guide them through the laboratory activity (asked for more).   
• Students appeared to view it as an assignment to be completed vs a learning tool 
• Once the worksheet was completed, the students left lab regardless of whether they had mastered the 

learning objectives presented in the lab manual.   
 
Assessment of activity: 
Overall, 80% of the groups made a concerted effort to complete the worksheet.  Most students used creative ways to 
describe the different tissue types, which demonstrates they are evaluating the tissues more critically.  They were able 
to at least initially make connections between how general tissue types were organized.  Student reflections on the lab 
activity were positive, and students felt that the activity helped them to better understand the course material. 
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Table 3. Summary of student reflections of worksheets   
 

Average responses (%) 
Strongly 
agree 

Agree Neither Disagree Strongly 
disagree 

The worksheet helped me to focus my attention & 
approach learning the laboratory material 

26 58 12 3 0 

The information I learned from the worksheet 
improved my study efforts outside of class 

15 42 48 13 2 

The worksheet helped me learn histology more 
thoroughly 

15 65 15 5 0 

I was able to use the learning approach to learn 
new histology 

15 53 22 10 0 

 
Unfortunately, performance on the first histology quiz does not reflect that the worksheet improved learning of 
histology.  Students that used the worksheet earned an average of 81% on the histology quiz while students who did 
not use the worksheet earned an average of 89% on the quiz; these initial quiz scores were representative of overall 
performance in the lab across the lab sections.  However, the questions on these quizzes did not perfectly reflect the 
learning objectives of the worksheet, making this comparison difficult to assess the success of the worksheet from 
quiz scores.  
 
Conclusions:  
We felt while students appreciated and enjoyed the worksheets, they viewed them as an assignment to be completed 
rather than as method to fascilitate learning.  In the future, if the worksheet is specifically explained as a learning tool 
and students have the oppportunity to practice this learning with instructor facilitation, students will hopefully have 
more confidence in how to approach subsequent material using this learning method. 
 
We learned several key areas for improvement and plan to implement the following changes: 

• Introduce the worksheet as a learning tool to facilitate understanding of learning objectives rather than an 
assignment to be completed and abandoned 

• Allow students to keep the worksheet, and once vetted, incorporate into the lab manual 
• Assess student learning with histology quiz questions that are specific to material contained on the worksheet 

(i.e. name the components of the matrix or write a sentence to describe the difference between simple and 
stratified epithelial tissue) 

• Include a final question on worksheet that reads “What additional steps do you need to take to master the 
subject material?” 

• Include final statement on the worksheet that encourages student to remain in lab to accomplish their mastery 
of the subject material 

• Develop additional worksheets that build upon the first, and help guide students to transferring knowledge 
frome one activity to the next. 
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Epithelial	  Tissue	  
	  
Background:	  
	  
The	  body	  is	  comprised	  of	  approximately	  200	  different	  cell	  types	  arranged	  to	  form	  
tissues.	  The	  four	  primary	  tissue	  types	  found	  in	  the	  body	  include:	  epithelium,	  
connective,	  muscle,	  and	  neural	  tissue.	  The	  function	  of	  a	  particular	  tissue	  is	  
dependent	  upon	  the	  cell	  types	  that	  are	  found	  in	  the	  tissue.	  	  For	  this	  reason	  the	  study	  
of	  tissues,	  also	  called	  histology,	  is	  extremely	  important	  in	  understanding	  the	  
composition	  of	  tissue.	  	  In	  this	  exercise	  we	  will	  focus	  on	  epithelial	  tissue.	  	  Epithelial	  
tissue	  lines	  structures	  (i.e.	  blood	  vessels,	  stomach	  lining),	  covers	  surfaces	  (i.e.	  skin),	  
and	  forms	  secretory	  glands	  (i.e.	  salivary	  glands).	  	  	  
	  
To	  complete	  the	  following	  questions	  please	  refer	  to	  the	  iPad	  images	  and	  figures	  3.1-‐
3.12	  in	  the	  lab	  manual	  for	  graphic	  examples	  of	  the	  types	  of	  epithelial	  tissues.	  
	  
Questions:	  
	  

1. Write	  a	  sentence	  that	  describes	  the	  morphology	  (shape)	  of	  the	  following	  
epithelial	  tissue	  cells:	  
	  

a. Cuboidal	  	  
	  
	  

b. Columnar	  
	  
	  

c. Squamous	  
	  
	  

2. Write	  a	  sentence	  to	  describe	  the	  difference	  between	  simple	  and	  stratified	  
epithelial	  tissue.	  

	  
	  
	  
	  
	  
	  

3. Examine	  your	  answers	  to	  questions	  #1	  and	  #2;	  what	  two	  characteristics	  are	  
used	  to	  classify	  epithelial	  tissue?	  ?	  

	  
	   	  



	  
4. Name	  the	  specific	  type	  of	  tissue	  being	  described	  here:	  a	  tissue	  that	  consists	  of	  

multiple	  layers	  of	  cells,	  the	  top	  layer	  of	  which	  is	  composed	  of	  squamous	  cells.	  
	  
	  
	  

5. Stratified	  epithelial	  tissue	  may	  have	  different	  cell	  shapes	  from	  the	  basal	  
(bottom)	  layer	  to	  the	  apical	  (top)	  layer;	  which	  layer	  determines	  the	  shape	  
classification	  of	  the	  tissue?	  

	  
	  
	  
	  

6. How	  does	  this	  naming	  system	  you	  described	  in	  #3	  apply	  to	  stratified	  
squamous	  epithelium?	  	  	  

	  
	  
	  
	  
	  

7. What	  differentiates	  pseudostratified	  columnar	  epithelium	  from	  simple	  
columnar	  epithelium?	  

	  
	  
	  
	  
	  
	  
	  

8. Label	  each	  picture	  below	  for	  the	  following	  structures:	  
	  

a. Draw	  a	  line	  across	  the	  apical	  surface	  of	  the	  epithelial	  tissue	  
b. Draw	  a	  line	  across	  the	  basal	  surface	  of	  the	  epithelial	  tissue	  
c. Draw	  a	  bracket	  to	  indicate	  the	  location	  of	  the	  epithelial	  tissue	  
d. Name	  the	  specific	  epithelial	  type	  

	  
	  

a. b.	  	   	  
	   	  

T544 - Strati!ed squamous epithelium, esophagus
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Connective	  Tissue	  
	  
Background:	  
	  
Connective	  tissue	  in	  the	  body	  has	  a	  variety	  of	  functions	  including	  attaching	  tissues	  
together,	  providing	  skeletal	  support,	  insulating	  tissues,	  and	  transporting	  oxygen	  and	  
other	  important	  nutrients.	  	  Connective	  tissue	  is	  classified	  into	  one	  of	  the	  following	  
categories:	  connective	  tissue	  proper,	  bone,	  cartilage,	  and	  blood.	  	  In	  this	  activity	  you	  
will	  examine	  connective	  tissue	  proper.	  	  	  
	  
To	  complete	  the	  following	  questions	  please	  refer	  to	  the	  iPad	  images	  and	  figures	  4.1-‐
4.4	  in	  the	  lab	  manual	  for	  graphic	  examples	  of	  the	  connective	  tissue	  proper.	  
	  
Questions:	  
	  

9. Write	  a	  sentence	  that	  describes	  the	  appearance	  of	  the	  following	  connective	  
tissue	  components:	  
	  

a. Matrix	  
	  
	  

b. Collagen	  fibers	  
	  
	  

c. Elastic	  fibers	  
	  
	  

d. Fibroblasts	  
	  
	  

10. Write	  a	  sentence	  to	  describe	  the	  appearance	  of	  the	  following	  connective	  
tissue:	  

a. Areolar	  (loose)	  connective	  tissue	  
	  

	  
	  

b. Dense	  regular	  connective	  tissue	  
	  

	  
	  
c. Dense	  irregular	  connective	  tissue	  

	  
	  
	  

d. Adipose	  tissue	  



11. Name	  the	  specific	  type	  of	  connective	  tissue	  being	  described	  here:	  a	  tissue	  
consisting	  of	  collagen	  fiber	  bundles	  arranged	  in	  a	  uniform	  fashion,	  fibroblasts	  
present	  in	  rows	  among	  the	  collagen	  fibers,	  and	  no	  visible	  elastic	  fibers.	  
	  

	  
12. Which	  of	  the	  connective	  tissues	  contain	  elastic	  fibers?	  

	  
	  
	  
	  

13. Describe	  how	  adipose	  tissue	  is	  structurally	  different	  from	  the	  other	  types	  of	  
connective	  tissue	  proper.	  

	  
	  
	  

14. Compared	  to	  epithelial	  tissue	  how	  are	  the	  cells	  arranged	  in	  connective	  
tissue?	  

	  
	  
	  

15. Label	  each	  picture	  below	  for	  the	  following	  structures:	  
	  

a. Draw	  a	  circle	  around	  the	  matrix	  of	  the	  connective	  tissue	  
b. Draw	  a	  bracket	  to	  indicate	  the	  location	  of	  ground	  substance	  in	  the	  

connective	  tissue	  
c. Draw	  an	  arrow	  pointing	  at	  a	  collagen	  fiber	  within	  the	  connective	  

tissue	  
d. Draw	  a	  star	  around	  a	  fibroblast	  within	  the	  connective	  tissue.	  
e. Name	  the	  specific	  type	  of	  connective	  tissue	  

a.	   b. 	  
	   T512 - Areolar loose connective tissue
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Inquiry-‐Based	  Histology	  Lab
Yes Iffy No Comments

Engagement
stay	  on	  task?
ask	  each	  other	  questions?
	  work	  through	  difficult	  concepts?
seem	  curious/excited?

Commitment
make	  plan	  of	  action
follow	  through	  with	  plan

Critical	  Reflection
reflective	  discussions
reference	  lab	  manual?

Judgement
application	  of	  terminology?
integrate	  info	  for	  judgement

Observations	  when	  working	  on	  questions	  1,	  5,	  9,	  14:



Second	  Histology	  Lab
Yes Iffy No Comments

Engagement
Do	  they	  work	  together?
seem	  curious/excited?

Commitment
	  make	  plan	  of	  action
follow	  through	  with	  plan

Critical	  Reflection
reflective	  discussions
reference	  lab	  manual?

Judgement
application	  of	  terminology?
integrate	  info	  for	  judgement

Observations	  when	  working	  without	  activity	  (do	  they	  apply	  what	  they	  learned	  last	  week):



Indicate the extent to which you agree or disagree with the following statements 
 

1. The worksheet for the epithelial and connective tissue histology helped me 
focus my attention on how to approach learning the laboratory material. 

a. strongly agree  
b. agree    
c. neither agree nor disagree    
d. disagree    
e. strongly disagree   

 
2. The information I learned from the worksheet improved my study efforts 

outside of class. 
a. Strongly agree 
b. Agree 
c. Neither agree or disagree 
d. Disagree 
e. Strongly disagree 

 
3. The worksheet helped me learn the histology material more thoroughly. 

a. Strongly agree 
b. Agree 
c. Neither agree or disagree 
d. Disagree 
e. Strongly disagree 

 
4. I was able to use the learning approach (i.e. how we answered the 

questions) from the histology worksheet to learn the integumentary system 
histology. 

a. Strongly agree 
b. Agree 
c. Neither agree or disagree 
d. Disagree 
e. Strongly disagree 

 
 
Additional comments 
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