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RESEARCH AND REPORTS

Students’ Perceptions of Laboratory Science Careers:
Changing Ideas with an Education Module

DANIEL HAUN, ARGIE LEACH, LOUANN LAWRENCE, PATSY JARREAU

OBJECTIVE: To assess the effectiveness of a Web-based 
education module in changing students’ perceptions of 
laboratory science careers.

DESIGN: Perception was measured with a short examination 
and then a Web-based exercise was presented. Following the 
exercise, the test was administered again. Frequency data from 
the pre-test and post-test were compared for changes in percep-
tion. The correlated pre-test/post-test pairs were also examined 
for opinion changes and these were analyzed for significance.

SETTING: Large parochial high schools in New Orleans, 
Louisiana. A small team visited the schools during their ap-
pointed class times for biology.

PARTICIPANTS: Study participants were high school 
biology students in grades 9–10. Two-hundred-forty-five 
students participated (149 male and 96 female).

INTERVENTIONS: A Web-based exercise on blood film 
examination was presented to the students in a classroom 
setting (www.mclno.org/labpartners/index_03.htm). The 
exercise contained focused messages about: 1) the numbers 
of healthcare workers acquiring AIDS from on-the-job expo-
sure and 2) common career paths available to the laboratory 
science workforce.

MAIN OUTCOME MEASURES: The shift in perception of:
• what medical service generates the most diagnostic data
• which professional group performs laboratory tests
• the risk of acquiring AIDS while working in the health-

care setting
• interest in a science-related career 
• how much education is required to work in a science-

related field

RESULTS: The intervention significantly shifted perception 
in all areas measured except that of interest in a science-
related career.

CONCLUSIONS: Many students perceive that the risk of 
acquiring AIDS while working in the healthcare setting is 
“high”. Web-based presentations and similar partnerships 

with science teachers can change perceptions that might lead 
to increased interest in clinical laboratory science careers.

ABBREVIATIONS: CCCLW = Coordinating Council on 
the Clinical Laboratory Workforce; CLS = clinical laboratory 
scientist; CLT = clinical laboratory technician.

INDEX TERMS: community outreach; community-insti-
tutional relations; career choice education; Internet education.
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Recruitment of qualified applicants is a high priority for clini-
cal laboratory science (CLS) and clinical laboratory technician 
(CLT) educational programs in Louisiana and in most areas 
of the nation. Currently there is a national shortage of quali-
fied laboratory personnel as evidenced by a current national 
vacancy rate of 7.0% for CLSs and 8.6% for CLTs.1 Based on 
demographic information from the ASCP member database, 
more than 72% of the current laboratory workforce is older 
than 40 years of age.1 It is predicted that attrition in the profes-
sion due to retirement will decrease the workforce dramatically 
during the next 10 to 20 years. The demand for certified CLSs 
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and CLTs will continue to increase as the nation ages and the 
proportion of elderly needing healthcare continues to increase.2 
The number of CLS programs in the nation has decreased 62% 
during the last 19 years.3 The increasing demand and decreasing 
supply of qualified laboratorians make recruitment a problem 
that requires intensive effort.4

One of the reasons for lack of qualified applicants is lack 
of knowledge of the profession as a possible career path. It 
is often said that CLS is the “hidden profession”. The Co-
ordinating Council on the Clinical Laboratory Workforce 
(CCCLW) is comprised of representatives from various 
laboratory professional organizations, industry groups, and 
government agencies. It was established to develop a strategic 
plan to address the shortage of clinical laboratory personnel. 
One of the objectives of the CCCLW is to increase the aware-
ness of the profession as a career choice by designing projects 
to facilitate a relationship with K–12 school systems, high 
school guidance counselors, and science teachers.5

In 2000 and 2001, two summit meetings of the CCCLW were 
held. In Summit I (June 2000), four breakout groups identified 
the “components of the problem”. All four groups cited image 
and public recognition as components and three of four groups 
cited “danger” as a component of the problem, using the words 
“danger”, “dangerous”, and “dangerous working conditions” as 
component descriptors.6 The report for Summit II cites the “risk 
of infectious disease” as one of the seemingly recognized reasons 
for instability in the clinical laboratory labor pool supply.7

The project described in this paper was designed to reveal 
the profession to prospective students by providing resources, 
lesson plans, and support from local laboratorians for middle 
school and high school science teachers. By giving teachers a 
resource that is easily accessible and providing an incentive 
for use in their classrooms, more students will be introduced 
to CLSs/CLTs earlier in their education. Many middle school 
and high school students who think they may be interested 
in a health career only know about doctors and nurses. This 
Web-based approach was also designed to dispel the myths 
that it is dangerous to work in a laboratory and that one must 
have many years of education to have a meaningful career in 
science and medicine. The Web-based nature of this resource 
makes it instantly available to science teachers and CLS/CLT 
educational programs nationwide.

PURPOSE
The purpose of the study is to assess the effectiveness of a 
Web-based education module in changing the students’ 

perceptions. A pre-test and post-test were used to measure 
perception and to assess ideas for changing the perceptions of 
high school students about CLS careers. The tests sought to 
measure the student’s awareness of the laboratory workforce, 
the perceived danger of contracting HIV while working in 
the healthcare setting, and general interest in and knowledge 
of science-based careers.

METHOD
A team of two technologists visited biology classrooms with a 
computer-based exercise on blood film examination. The entire 
exercise was conducted during the normal class period in a 50-
minute time frame. A pre-test was administered consisting of six 
multiple-choice questions and four statements with Likert scales 
to assess perception. The exercise was then conducted and a post-
test was administered. The post-test frequency data was then 
compared to the pre-test frequency data to assess the effectiveness 
of the interventions. The correlated (paired pre- and post-test) 
data were also examined to quantitate number of students who 
changed their perceptions following the intervention.

TEST DESIGN
The pre-test and post-test were identical in content and began 
with five multiple-choice questions covering the topical sub-
stance of the exercise. These five questions were not graded 
for the purpose of the study but were included to enhance 
the interest and participation of the students. To measure the 
perception of image and public recognition, we designed one 
multiple-choice question and one Likert scale item (Figure 1, 
numbers 6 and 7). To measure the perception that healthcare 
careers were dangerous, we used a Likert scale item on the 
probability of acquiring HIV/AIDS (Figure 1, number 8). 
We chose this because preliminary interviews with students 
indicated that HIV could be a feared consequence of work-
ing in healthcare. One Likert scale item asked about interests 
in science-related careers (number 9) and finally one Likert 
scale item addressed the availability of science-related careers 
without an advanced degree (number 10).

SAMPLE
Teams presented the intervention to eleven general biology 
classes at large parochial high schools, grades 9 and 10. A total 
of 245 students were surveyed (149 males and 96 females). 
The schools were chosen because of high teacher interest, 
which facilitated scheduling.

MATERIALS
The intervention consisted of a Web-based module that was 
delivered locally from a notebook computer and projected 
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Figure 1. Student assessment - blood film examination exercise. 

Pretest

to the class using a liquid crystal dis-
play projector.8 The module contains 
many elements and teacher resources, 
e.g., image galleries and science project 
ideas, but only four elements (listed 
below) were presented to the class.
 1. An overview presentation of the 

complete blood count and WBC 
differential – 10 minutes.

 2. A short presentation on the risk of 
acquiring HIV in the healthcare 
setting – 2 minutes.

 3. A short presentation on the career path 
for CLSs and CLTs – 2 minutes.

 4. A blood film examination exercise 
that simulated a twenty-five cell differ-
ential on two patients – 35 minutes.

results by comparison with reference 
ranges. Finally, the students were to 
determine the likely diagnosis from 
the numerical data using information 
presented in the introduction.

Then the presenter started the second 
‘patient’ presentation that contained 
a second ‘commercial’ on the career 
paths for laboratory science (Figure 
3). Career paths for technologist and 
technician were discussed along with 
salary expectations. ‘Patient two’ was 
then evaluated in the same manner as 
patient one. The class worked as a team 
with members calling out cell types 
and the presenters settling disputes by 
using the embedded help screens.

RESULTS
Data are presented and discussed in 
two sets:
 1. Frequencies of all responses ex-

pressed in percent: the pretest fre-
quency data is presented in Table 
1 and post-test frequency data is 
presented in Table 2. Only ques-
tions with answers were tallied for 
the frequency data and the num-
ber tallied varies by question.

 2. Correlated data, expressed in num-
ber of students: individual pre and 
post responses are compared and 
evaluated using the McNemar test 
for correlated samples to assess the 
significance of the change in opin-
ion.9 These results are displayed in 
Table 3. Students who answered in 
one test but not in the other test 
were not included in the McNe-
mar test. For the correlated data, 
values of p <0.05 are considered to 
be significant.

Responses to specific items
Most diagnostic data is generated by the 
laboratory.
The frequency analysis showed that 
in the pre-test, 65% of students rec-

RESEARCH AND REPORTS

PROCEDURE
The team was introduced by name and 
university affiliation to the class by the 
teacher, and the team immediately 
distributed the pre-test. After approxi-
mately five minutes, the pre-tests were 
collected. One team member began the 
presentation with the introduction to 
the CBC and blood film examination. 
Next, the presenter initiated the blood 
film exercise on the first ‘patient’. As the 
exercise was started, it was interrupted 
with a short ‘commercial’ explaining 
the risk of acquiring HIV while work-
ing in the healthcare setting (Figure 
2). The exercise required students to 
identify common white blood cells, 
calculate percentages, and evaluate the 
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ognized that the laboratory generated 
the majority of diagnostic data and this 
increased to 90% in the post-test. The 
correlated data analysis showed that 
seventy students changed their percep-
tion toward the laboratory and only 
three changed in favor of other disci-
plines, which is a significant change. 
For the correlated analysis, eleven 
students did not answer the question, 
either in the pre-test or post-test and 
were excluded.

Most blood tests are performed by doctors 
and nurses.
The frequency analysis showed that 
initially 71% of students indicated that 
blood tests are performed by doctors 
and nurses but after the exercise this 
dropped to 33%. In the correlated 
analysis, 117 students changed their 
mind toward the laboratory position 
and only 11 changed toward the doc-
tors and nurses, which is a significant 

change. For the correlated analysis, one 
student did not answer the question in 
the pre-test and was excluded.

I would rate the danger of catching AIDS 
in a healthcare career as extremely low.
Frequency analysis indicated that, 
before the exercise, only 29% agreed 
that the chance of catching AIDS in a 
healthcare career was ‘extremely low’ 
but after the exercise, this perception 
increased to 77%. The correlated 
analysis showed that 137 students 
changed their minds from ‘disagree’, 
while only 17 changed from ‘agree’, 
which is a significant change.

I am very interested in a science-related 
career.
Frequency analysis showed that, in the 
pre-test 57% of students indicated a 
high interest in a science-related career 
and this increased slightly to 60% 
post-intervention. The correlated data 
showed that 34 changed their mind 
from the ‘disagree’ position while 21 
changed from the ‘agree’ opinion and 
this change is insignificant.

Most science careers require an advanced 
doctorate degree, e.g., PhD or MD.
Frequency data reveal that 72% agreed 
before the exercise; this decreased to 
55% after the session. Most students 
in the post-test still thought that an 
advanced degree was necessary. The 
correlated analysis showed that 78 
students changed their mind from the 
‘agree’ position while only 22 changed 
from the ‘disagree’ position, which is 
significant.

DISCUSSION
The data suggest that while most stu-
dents understand that the laboratory 
provides diagnostic data, they mostly 
perceive that laboratory tests are per-
formed by doctors and nurses. The data 
further suggest that the intervention 
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Figure 2. 

Figure 3. 
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Table 1. Pretest frequency data for all students in percentage of responses to each available choice

  Doctors Nurses Radiology Laboratory N*
Most diagnostic data is generated by the  17.5% 6.3% 9.6% 66.7% 240

 Strongly Agree No opinion Disagree Strongly 
 agree    disagree 
Most blood tests are performed by 20.6% 52.3% 8.2% 16.5% 2.5% 243
   doctors and nurses

I would rate the danger of catching AIDS 7.0% 21.9% 19.8% 38.4% 12.8% 242
   in a healthcare career as extremely low 

I am very interested in a science- 21.2% 36.9% 22.0% 13.3% 6.6% 241
   related career 

Most science careers require an advanced 20.7% 53.5% 13.3% 10.8% 1.7% 241
   doctorate degree, e.g., PhD or MD
 
* N varies by question because some students did not answer all questions

Table 2. Post-test frequency data for all students in percentage of responses to each available choice

  Doctors Nurses Radiology Laboratory N*
Most diagnostic data is generated by the 1.7%  2.9% 2.9% 92.5% 239

 Strongly Agree No opinion Disagree Strongly 
 agree disagree

Most blood tests are performed by 10.2% 22.9% 7.3% 35.5% 24.1% 245
   doctors and nurses

I would rate the danger of catching AIDS 42.9% 34.3% 7.3% 9.4% 6.1% 245
   in a healthcare career as extremely low

I am very interested in a science- 22.0% 38.4% 24.1% 9.8% 5.7% 245
   related career

Most science careers require an  advanced 13.1% 42.2% 13.9% 27.5% 3.3% 244
    doctorate degree,  e.g., PhD or MD

* N varies by question because some students did not answer all questions
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Table 3. Correlated test data for individual changes in opinion

 Changed opinion Changed opinion N Did not p
 in favor of statement against statement    answer*

Most diagnostic data is generated by the lab 70 3 234 11 <0.0001

Most blood test are performed by doctors 11 117 244 1 <0.0001
   and nurses

I would rate the danger of catching AIDS in a  137 17 245 0 <0.0001
   healthcare career as extremely low

I am very interested in a science-related career 34 21 245 0 0.1056

Most science careers require an advanced 22 78 245 0 <0.0001
   doctorate degree, e.g., PhD or MD. 

* Answered in one test but not in the other. Those who did not answer in both tests were counted as not changing answer (opinion).

both increased the awareness of the clinical laboratory and 
largely recalibrated the myth that doctors and nurses perform 
the ‘blood tests’.

In the pre-test, a majority of students disagreed with the state-
ment that the risk of catching AIDS in a healthcare career was 
‘extremely low’. This suggests that the perceived dangers of 
contracting an infectious disease could be a significant deter-
rent to choosing a career in healthcare. The short ‘commercial’ 
which simply presented the data on occupationally acquired 
AIDS cases was highly effective in changing this perception. 
The data suggest that all healthcare career information should 
contain the facts on workplace safety.

The exercise seemingly did not increase interest in science-
related careers. This increase was hoped for and predicted 
by teachers on the module design team. The reasoning was 
that the exercise would demonstrate a practical science-based 
occupation, where one could practice without an advanced 
degree. The exercise did change ideas about the necessity of 
an advanced degree, which might increase interest in the field. 
However, a majority of students continued to believe that an 
advanced degree was necessary for a science-based career.

CONCLUSION
The two CCCLW meetings on the shortage of clinical labo-
ratory personnel identified many important components of 

the problem and the workgroups offered an array of oppor-
tunities to intervene. Among the opportunities suggested 
was a Web-based education module for K–12 educators to 
improve the image and awareness of the profession. This 
study demonstrates that such a module could be effective 
in increasing awareness in high school students and in 
recalibrating false perceptions and fears that might discour-
age potential candidates. The study is limited because the 
module was not delivered via the Internet but was done in 
a live presentation to facilitate data collection. There is little 
doubt that the presenters added interest and emphasis that 
is otherwise absent when a student visits a Web page. How-
ever, as this Web-based exercise is available to laboratorians 
and educators alike, we offer that a grass-roots effort based 
on local partnerships (laboratorians working with science 
teachers) may significantly increase the number of students 
interested in laboratory careers.

The effect of the laboratorian/teachers partnership was not 
measured by this study but both groups reported a high 
level of satisfaction with the experience. Ideas for future 
collaborations are being discussed and a new project to help 
teachers obtain low cost digital microscopes has already been 
initiated.10 Others seeking to mimic this study could take 
advantage of an updated and expanded version of the Website 
at http://www.mclno.org/labpartners/index.htm.
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POSITION ADVERTISEMENT

Dean, College of Allied Health Sciences
The University of Tennessee Health Science Center

Memphis, TN

The University of Tennessee Health Science Center (UTHSC) seeks nominations and applications for the position of Dean 
of the College of Allied Health Sciences. Founded in 1972, the College is located on a large health science center campus 
with seven other colleges (Dentistry, Medicine, Nursing, Pharmacy, Graduate Health Sciences, Health Science Engineer-
ing, and Social Work). The 35 full-time faculty of the College offer six programs whereby the 300 students can obtain a 
baccalaureate degree in Cytotechnology, Dental Hygiene, Health Information Management, and Medical Technology; 
a master’s degree in Occupational Therapy; and a doctorate in Physical Therapy. Postprofessional degrees are awarded in 
Clinical Laboratory Sciences, Dental Hygiene, and Physical Therapy (both MSPT and ScDPT).The Dean reports to the 
Chancellor of UTHSC and serves as the chief academic and administrative officer of the College. The Dean is responsible 
for the educational, service, and research programs; personnel matters within the College; budget; and physical facilities. 
The University seeks a leader with a proven record in administration and management in academics and someone with a 
commitment to further developing the College and the programs within the College.

Applicants must have: 1) an earned doctorate and be certified as an allied health professional in one of the areas offered by 
the programs in the College; 2) teaching, research, and scholarly experience; 3) substantive academic administrative experi-
ence at the departmental level or higher; 4) demonstrated ability to interact and negotiate successfully with both internal 
and external constituencies; 5) an understanding of the academic and clinical allied health sciences, particularly as they relate 
to broader health care issues; and 6) a forward-looking vision of the allied health sciences within the university, community, 
and state. Experience with successful external funding activities and faculty practice plans preferred.

Qualified applicants must submit a letter of interest accompanied by curriculum vitae, and the names and addresses of three 
references to Dr. David L. Armbruster, Chair, Advisory Search Committee, 877 Madison Avenue, Room 328, UT Health 
Science Center, Memphis, TN 38163, or by email darmbruster@utmem.edu. The desired starting date is July 1, 2006. 
Review of applications will begin immediately and will continue until the position is filled.

The University of Tennessee is an EEO/AA/Title VI/Title IX/Section 504/ADA/ADEA institution in the
provision of its education and employment programs and services.
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