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Abstract

The growth of the Internet has greatly impacted the manner in 
which higher education is delivered. Through the use of social 
and communication technologies and non-traditional delivery 
methods, colleges and universities are able to offer fl exibility to 
students while enhancing learning outcomes. Although perhaps 
not widely adopted yet on a national and international scale, this 
shift in how education is delivered is applicable in the laboratory 
sciences, including Histotechnology.

Histotechnology is a laboratory science that centers on the 
detection of cellular defects within tissues and organs through 
the preparation of slides for microscopic examination. One 
important aspect of this fi eld is the proper education and training 
of histotechnicians and histotechnologists in the creation of high 
quality histologic slides. Traditionally, education is delivered 
either entirely within the laboratory environment in an on-the-job 
training experience or using a combination of laboratory training 
and traditional classroom education within a formalized program. 
An alternative to these traditional methods is a blended learning 
approach that combines asynchronous web-based content with 
face-to-face interactive laboratory instruction. This model unites 
the convenience and fl exibility of the online learning environment 
with the practical application of technical skills in the laboratory 
setting. The merging of these two delivery methods offers learners 
an innovative, dynamic educational setting with the goal of 
optimizing the learning experience in histotechnology across a 
broad geographic location. 

The purpose of this poster is to present a single learning module 
that demonstrates a blended learning approach delivered to 
students within the Mayo School of Health Sciences Histology 
Technician Program. Preliminary indications are that this model 
will result in improvements to curriculum design, student and 
faculty satisfaction, resource effi ciencies, student accessibility, 
and learning outcomes.

Introduction

The blended learning model utilized within the Mayo School of 
Health Sciences Histology Program provides curriculum that is 
delivered asynchronously using Blackboard, a web-based learning 
management system, and synchronously through in-class, face-
to-face interactive laboratory sessions. 

Each Blackboard course is broken down into modules 
(major subjects) and within each module are several units 
of instruction (individual lessons). Units of instruction and 
quizzes within a learning module are assigned each day in the 
afternoon/evening and a laboratory activity follows the next 
day. For each unit of instruction, students are expected to 
review content located in Blackboard as well as complete all 
assigned readings.  Blackboard content contains text, images, 
animations, simulations, video demonstrations, recorded lectures, 
discussion boards and quizzes. Optional reading assignments 
are also suggested from various textbooks in the student library. 
These readings are not required, but are highly recommended 
and available as additional resources for students to garner 
different perspectives. Reviewing the Blackboard content and 
completing all assignments is necessary prior to participating 
in the laboratory and clinical activities, scope sessions, skill 
development rotations, and assessment criteria associated with 
each learning module.  

Face-to-Face Materials and Methods

Lab and Clinical Activities: 
It is very important that students have a good understanding 
of the principles and techniques performed in the lab and 
clinical activities (fi gure 8). Before learners start, they must 
carefully read through the activity, review the purpose and 
procedures to be followed, and make sure they understand 
all the components of the activity. During this exercise, they 
are encouraged to write down any questions they may have 
and are instructed to ask them prior to starting the activity.  

The activities often begin with a brief faculty demonstration 
followed by active participation in various laboratory tasks.  
Students are also encouraged to collaborate with fellow 
classmates. A faculty member is available for assistance 
as needed and observes student performance and offer 
feedback.

Clicking on the attached lab activity link opens the 
document detailing the lab activity. 

Figure 8
 Lab Activity

Scope Sessions:
Scope sessions use the virtual classroom technology, 
WebEx. This technology engages students in tissue 
identifi cation activities and requires active participation by 
the learner. Faculty facilitate the sessions by asking open-
ended questions and calling out learners as appropriate to 
encourage participation and confi rm knowledge. 

Figure 9
Scope Sessions using Webex Technology

Skill Development Rotations:
These are opportunities for learners to practice and perfect 
the technical skills of histology.  Clinical instructors oversee 
each clinical rotation, monitor student performance, and 
offer feedback to the learners so they can fi ne tune their 
skills. 

Blended Learning Evaluation

Ongoing assessment of the blended learning modules will 
take place over the next year using several different tools 
and methods. Key evaluation questions include:

• Is the quality of the blended learning curriculum 
satisfactory?

• Is the blended learning model effective in preparing 
students to work in the fi eld of histology as 
professionally certifi ed, histology technicians?

• Is this curriculum capable of reaching under-resourced 
students and increase job placement in underserved 
areas?

• What are the greatest strengths and weaknesses of this 
model for both faculty and students?

Metrics:
This involves the analysis of existing performance and 
module assessment data. The quizzes, online knowledge 
test, and competency based practical assessment scores 
are used to assess the overall effectiveness of the blended 
learning project. Data is collected and compared to scores 
from the old delivery format in which the content was 
delivered in the more traditional classroom format rather 
than the blended format. 

Quality MattersTM:
The Quality MattersTM Program (http://www.qmprogram.
org/) is a faculty-centered program that involves a peer 
review process designed to verify the quality of online and 
blended courses. The program provides various methods 
of assessing the quality of a blended learning course that 
include rubrics and peer review. It is a tool designed to 
provide improvement opportunities for online or blended 
courses. It also provides professional development 
materials to facilitate faculty development in this process. 
This assessment tool is used to evaluate the quality 
of the instrumentation learning module and identify 
opportunities for improvement. It will be administered 
upon completion of the building stage but prior to 
implementation to the students. 

Faculty Satisfaction:
The faculty satisfaction survey is administered upon 
completion of the course to determine if the needs of the 
faculty are being met. It is designed to highlight those 
things that are working within the module so they can be 
enhanced while also identifying areas for improvement. 
The survey tool RedCap (http://project-redcap.org/) is used 
to build, capture responses, and manage the surveys. 
All responses are kept in strictest confi dence and no 
responses are associated with either person or institution.

Student Satisfaction:
The student satisfaction survey is also built in RedCap 
and is designed to determine if the needs of the learner 
are being met. 

Discussion/Conclusion

According to Gibbs and Wenk (2004), “today there are 
more job openings in the fi eld of histotechnology  than 
there are educated people to fi ll them, and the U.S. 
Department of Labor expects employment opportunities 
for histotechnicians and histotechnologists to grow by 10 
to 20 percent over the next eight years” (p. 26). Because 
there is such a great demand for technicians, many 
healthcare organizations are training employees on-the-
job to meet the demands of the daily workload. This 
places a great amount of strain on the lab and can be a 
slow and tedious process in a fast paced environment. 
Research suggests that blended learning is far more 
effective and results in greater achievement of learning 
outcomes than the traditional face-to-face classroom 
or on-the-job training and has an even larger margin of 
success than online learning alone (Demski, 2010). Being 
able to offer consistent, high quality histology curriculum 
in a blended learning format can help fulfi ll the need for a 
workforce that is highly knowledgeable and skilled in the 
fi eld of histotechnology. 

Preliminary indications are that this model is well 
received by the students and faculty within the MSHS 
Histology Technician program resulting in improvements 
to curriculum design, student and faculty satisfaction, 
resource effi ciencies, student accessibility, and learning 
outcomes. They greatly appreciate the use of video and 
interactive tools presented in the online environment and 
feel it has improved their ability to come prepared for the 
lab activities. Students are able to access the information 
from home 24 hours a day. The use of online modules has 
also reduced the need for lecture space and has created 
a reliable source of ongoing instructional materials for 
program faculty. It has decreased the amount of time 
required of the student to be physically on-campus 
and has allowed greater fl exibility for them to manage 
their busy lifestyles while still ensuring ample face-
to-face time for knowledge confi rmation and practical 
skill development. Blended learning has also provided 
more opportunity for teachers to accommodate different 
learning styles and improve students' attention span by 
using a variety of multimedia tools to enrich the teaching 
and learning experience. This has made the learning 
environment more engaging and productive for the learner 
and instructors. 
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Competency Based Performance Assessment 
(summative):
Competencies measure the learner’s ability to perform a 
particular technical skill set in the laboratory setting. Learners 
are assessed in the areas of performance, quality, profi ciency and 
troubleshooting aptitude at the end of their skill development 
opportunities. 

Figure 12
Exam in Blackboard

Knowledge Exam (summative):
To ensure academic honesty and integrity during online 
examinations (fi gure 12), the following best practices have been 
implemented: (1) all exams will be taken online via Blackboard 
and proctored by faculty in the program didactic classroom 
unless otherwise approved by the program director; (2) all exams 
are closed. Educational, test preparation, or study materials may 
not be accessed at any time during the examination. The use 
of textbooks, the Internet, electronic documents/software and 
paper materials are strictly prohibited during the exam; (3) exams 
must be taken independently and students are not allowed to 
collaborate with each other or to view another students’ exam 
during or upon completion of the examination. In addition, all 
exam results are to remain strictly confi dential.

Students are required to take all exams on a HT program issued 
laptop and enter the exam using the Respondus LockDown 
BrowserTM. This tool increases the security of online testing by 
prohibiting access to documents, the Internet or other software 
tools during the examination. 

To further reinforce a culture of safety and academic integrity, 
cellular/electronic devices, bags, books, documents (written and 
electronic) are not allowed in the test taking area during the 
time of the exam with the exception of a blank piece of scratch 
paper which is provided by program faculty prior to the exam. 
All scratch paper must be returned to a faculty member upon 
completion of the exam. Students are not allowed to leave the 
testing environment for any reason until the exam is complete 
and submitted. Printing of any and all exams during, upon 
completion or after grading of the exam is strictly prohibited.

All exams are graded within 48 hours of completion. Any 
discrepancies or potential errors in grading of the original or 
re-attempt exam(s) must be reported to the instructor within one 
week of the exam results being posted in Blackboard. After one 
week the grade is considered valid and permanent. 

Criteria Excellent Profi cient Needs
Improvement

Below
Expectation

Preparation

Student was 
prepared for 
the lab activity, 
demonstrated 
knowledge 
of assigned 
material, 
and brought 
questions and/
or additional 
resources to 
class.

Student was 
prepared 
for the lab 
activity, and 
demonstrated 
knowledge 
of assigned 
material.

Student was 
not fully 
prepared for 
the lab activity 
and/or only 
skimmed 
the assigned 
material.

Student was 
not prepared 
for the lab 
activity; did 
not study 
assigned class 
material.

(4 points) (3 points) (1 points) (0 points)

Teamwork 
and 
Collaboration 

Student actively 
engaged with 
other learners, 
made efforts to 
seek consensus, 
avoided confl ict, 
handled 
problems 
with maturity 
and offered 
encouragement 
to others.

Student 
engaged with 
other learners 
in a respectful 
and positive 
manner, 
remained 
calm when 
dealing with 
challenges and 
encouraged 
others.

Student 
engaged with 
others but did 
not share ideas 
and/or only 
contributed 
when called 
upon to do 
so. Student 
occasionally 
displayed 
negativity and 
frustration.

Student did 
not offer ideas 
and/or work 
collaboratively 
with others.

(5 points) (4 points) (2 points) (0 points)

Skill Set

Skill set was well 
demonstrated, 
precise and 
complete with 
little or no 
guidance from 
the instructor.

Skill set 
was well 
demonstrated, 
precise and 
complete 
with minimal 
errors and 
appropriate 
guidance from 
the instructor.

Student made 
minor errors 
and required 
substantial 
oversight from 
the instructor.

Student made 
a critical error 
when handling 
patient tissue. 

(6 points) (5 points) (2 points) (0 points)

Lab Activity Participation Rubric (formative):
Student participation in the lab activities is assessed using the 
lab activity grading rubric which includes criteria for activity 
preparation, responsibility and time management, teamwork 
and collaboration, skill set, application of knowledge, critical 
thinking, and problem solving and journal entry. 

Review Quiz (formative):
Group, on campus review quizzes are given using Turning 
Point Audience Response System (ARS) to prepare students 
for exams (fi gure 11). This system allows for interactive 
assessment to occur among all class participants. Students 
submit responses to the questions displayed in PowerPoint 
by clicking on the correct answer with a respond card. 
This method of assessment allows for immediate feedback 
and encourages group discussion regarding challenging 
questions. 

Figure 11
Review Quiz using Turning Point Audience Response System 

(ARS)

Pre-Lab Quiz (formative):
Students are asked to review Blackboard content, reading 
assignment(s) and the lab activity. They must complete the 
review of these materials prior to completing a quiz (fi gure 
10) and the quiz must be completed prior to participating 
in the laboratory activity. 

Figure 10
Grossing Pre-Lab Quiz

Student assessment is completed using many online and 
face-to-face tools to include pre-lab quizzes, review quizzes 
using audience response technology, lab and clinical 
activity grading rubrics, technical skill competencies and 
knowledge exams.

Student Assessment - A Blend of Online and Face-to-Face AssessmentOnline Instructional Materials and Methods

Faculty Presence in the Online Environment:
As an additional resource in the online environment, 
students can click on “Ask the Instructor” (fi gure 7) and 
submit questions directly to the instructor electronically.  A 
response is provided within 24 hours of submission. 

Figure 7
Faculty Presence in the Online Environment 

Recorded Lectures:
Voice-over recorded lectures (fi gure 5) are used sparingly 
as a supplement to other instructional content. A benefi t of 
using voice-over recordings is that students may stop and 
replay the information as needed. 

Recorded Lecture

Figure 5

Discussion Board:
In order to enhance student learning and encourage online 
collaboration, students are posed questions in blackboard 
using discussion boards (fi gure 6). Each student must 
respond to a question and reply to at least two learner 
responses. The responses must be substantive and add 
value to the discussion.

Discussion Board Assignment

Figure 6

Simulation:
Students have the opportunity to review the features and 
uses of different microscopes in addition to experiencing 
them in a hands-on, simulated environment in this 
microscope simulator (fi gure 4). Students can review these 
slides when optimized with the correct features but can 
also see how things appear differently when the wrong 
microscope is used. This simulator is designed to better 
prepare students to operate the various microscopes in the 
laboratory setting. 

Figure 4
Microscope Simulator

Figure 3
Microtomy Video

Videos: 
Videos (fi gure 3) are used to demonstrate various tasks prior 
to entering the laboratory.

Content Pages:
Content pages contain text and supporting images that are 
supplemental to the text book readings. These resources are 
designed to appeal to learners in the Histology program who 
may have differing learning styles (fi gures 1 and 2).

Figure 1
Polarized Light Microscopy Content Page

Figure 2
Microscope Ergonomics Content Page

The online instructional materials and methods used are 
designed to engage the learner and promote active learning 
in the online environment. These educational resources 
supplement the textbook and other assigned readings to 
help bring the laboratory closer to reality. 


