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ABSTRACT: Changes in student population and
increased Web-based education offerings provided the
impetus to assess pedagogy, cognitive outcomes and
perceptions of course quality.

OBJECTIVE: This study explored cognitive outcomes
and students’ perception of course quality related to the
Seven Principles for Good Practice in Undergraduate
Education between live classroom delivery, compared to

a Web-based delivery of a phlebotomy program.

DESIGN: Quasi-experimental; students self-selected to
enroll in live or Web-based program.

RESULTS: For cognitive outcomes, no significant
difference was found between the groups. Student
perception of course quality differed only for Principle
One (student-instructor contact). Students in the live
classroom rated Principle One higher for the Part I
course compared to the Web-based group. For the Part
IT course, there was no significant difference in
perception of course quality related to any of the Seven
Principles.

CONCLUSIONS: The more constructivist pedagogy
in the Part II course did not improve cognitive
outcomes however, it may have contributed to
knowledge retention. The live group rated Principle
One in the Part IT course evaluation relatively the same
as they did for the Part I course evaluation. However,
the Web-based group rated Principle One considerable
higher for the Part II course than for Part I course.
Future studies with a larger sample could explore
improved course quality assessment instruments.

INDEX TERMS: Web-based education, cognitive

outcomes, course quality, Seven Principles
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INTRODUCTION

The 21* century has introduced unique challenges to
higher education. A changing student population with
increased non-traditional students, women, adult
learners', rapid technological advances,” and increased
competition and challenges in resource allocation’ have
compelled higher education institutions to become
more responsive to the needs of adult learners. An
analysis of trends revealed that there is a growing
market for distance education courses both academic
and non-academic as well as certificate programs.*® In
the clinical laboratory science profession, an increasing
number of programs are offering Web-based education,®
but a paucity of literature exists regarding the evaluation
of clinical laboratory science Web-based programs and
courses.

VOL 23, NO 3 SUMMER 2010 SUPPLEMENT CLINICAL LABORATORY SCIENCE 3-39

9202 6 YdJe uo /B0 sjose:euinols|ojurewmy//:ony woly papeojumoq


http://hwmaint.clsjournal.ascls.org/

RESEARCH AND REPORTS

The purpose of this study was to compare two types of
educational delivery methods for a post-secondary
phlebotomy certificate program, Web-based distance
learning, and traditional live classroom delivery. The
phlebotomy program consisted of theoretical courses
and a clinical practicum. The instructional design was a
mixed pedagogical design based on the Continuum of
Knowledge Acquisition Model (CKAM).”

Pedagogy - CKAM

The CKAM advocates a mixed pedagogical approached
based upon the level of the learner and the pedagogical
strategies change as the student moves along the
continuum of learning.”®’ This approach supports the
concept of matching learning theories with the content
and the level of the learner, blending objectivist and
constructivist learning theory, and is divided into three
phases. In the first phase (introductory), the learner has
very little or no prior knowledge of the subject matter.
In this initial stage of learning an objectivist approach is
used to learning strategies. Objectivist pedagogy is
instructor-centered, using clearly defined measurable
goals and mainly utilizing testing, reinforcement, re-
testing strategies to assess learning.'”"" In the second
phase (advanced), the learner has acquired some
knowledge and is capable of solving more complex
problems. In this phase, constructivist pedagogy is
introduced. Constructivist ~strategies are learner-
centered, with the instructor involved as a facilitator
and utilizes problem solving approaches as well as
strategies where the student helps create their learning
environment."” By the third phase (expert), learners
should have extensive knowledge and experience that
has been transferred from the previous learning phases.
In the CKAM Model, as a student moves through the
phases of learning they gain more control over their
learning and the learning environment.

The mixed model has application in health professions
education, particularly phlebotomy education. Students
entering the health professions usually have minimal to
no prior knowledge of the discipline-specific content
and skills. The educational process begins with building
a foundation of knowledge using the objectivist
approach, and progresses toward higher-level knowledge
acquisition, skill building, and experiential learning in
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advanced theory courses and the clinical practicum
using a constructivist approach.

This research focused on student learning outcomes
measured by final exam performance and perceptions of
course quality measured by a Course Quality Survey.
The research addressed several shortcomings and gaps
cited by Phipps and Merisotis" as key deficiencies in
past studies: 1) the theoretical/conceptual framework of
distance education courses, 2) program outcomes versus
single course outcomes, 3) instrument validation, and
4) sample selection. In addition, this study identified
and evaluated strategies developed for both the Web-
based and traditional live classroom phlebotomy
program that implemented the Seven Principles for
Good Practice in Undergraduate Education.'*'>'¢ Table
1 lists the Seven Principles.

Table 1. Seven Principles for Good Practice in Undergraduate

Education
Principle Description
One Encourages contact between students and instructor
Two Develops reciprocity and cooperation among students

Three  Uses active learning techniques
Four Gives prompt feedback

Five Emphasizes time on task
Six Communicates high expectations
Seven  Respects diverse talents and ways of learning

Adapted from “Seven Principles for Good Practice in Undergraduate
Education”, by Chickering A, Gamson Z. 1987, AAHE Bulletin, March, p.1

The hypotheses explored were: 1) is there a difference in

cognitive  outcomes  between students learning
theoretical content in a traditional synchronous live
classroom format compared to those learning the same
content in an asynchronous Web-based delivery formart?
2) is there a difference in student perception of the
course quality related to the Seven Principles in a
traditional synchronous live classroom format compared
to an asynchronous Web-based delivery format? 3) is
there a difference in student cognitive outcomes versus
student perception of course quality in a traditional
synchronous live classroom format compared to an

asynchronous Web-based delivery format?

The Course Quality Survey was developed using items

from the Flashlight Current Student Inventory (CSI). CSI
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is an evaluation tool kit consisting of 481 survey items
and interview questions indexed by technology and
educational issues based on 14 themes. The 14 themes
incorporate and expand on the Seven Principles.'” IRB
approval was obtained from the institution and data
from only those students who signed the consent form
were used in the study.

METHODS

The Phlebotomy Program used in this study consists of
multiple courses: Part I Basic Theory, Part II Advanced
Theory, and a Clinical Practicum. The research was
conducted in three phases. Curriculum design was the
focus in phase one. In this phase, the CKAM was
operationalized, and the Seven Principles (Table 1) were
implemented into the courses. Pilot testing of the
curriculum and the validation of instruments was
conducted in phase two, and phase three was
implementation of the research study.

Research design was quasi-experimental, with students
self-selecting to enroll in the live or Web-based
program. The independent variable was the delivery
method, live vs. Web. Only the delivery method varied,
and every efforts was made to assure the education
experience was the same for both groups. The
dependent variables were Comprehensive Exam Scores
and Course Quality Survey Scores taken at two intervals
after the Part I and Part II courses. Since a true
experimental design with random selection could not be
achieved in this study, a Pre-Course survey was
administered to explore potential covariates to see if
they might confound the effect of the educational
delivery method on the outcomes.

Instrument  validity —and  reliability  for  the
Comprehensive Exam was assessed using program
historical data. Content validity was validated by
national expert review, adhering to NAACLS Standards,
and ASCP-BOR National Certification Exam question
matrix. Reliability analysis yielded a Cronbach’s alpha
of .86, indicating an overall scale that was highly
reliable. Correlation analysis of the Comprehensive
Exam to the ASCP National Certification Exam was
moderate-strong correlation( 7=.705, p=<.01). Items for
the Course Quality Survey were selected from the
Current Student Inventory (CSI) of the Flashlight

Project, and this item pool is coded to align with the
Seven Principles. Survey items were selected to assess
each of the Seven Principles. Content validity was
conducted by the Flashlight Project. The research study
survey reliability was assessed via a pilot study and
yielded an overall scale that was highly reliable (.83).
The research study data showed an overall high
reliability (.90).

Sample size was determined by an a prior power analysis
(0.8) indicating a minimum of 17 in each group. Due
to attrition this was not achieved in the 2005-2006
offering of the program. Data were pooled to include
the 2006-2007 class. A pre-course survey was
administered to assess key sample demographics and to
gather data on the potential covariates. The
characteristics assessed were: age, gender, ethnicity,
English as a second language, work status, highest level
of education, length of time since took a formal
education course, reasons for taking this program,
residence (urban vs suburban), and prior phlebotomy
training/experience.. Analysis of the demographics
between the 05/06 and 06/07 groups indicated no
significant difference. Post hoc power analysis was 0.72.

DATA ANALYSIS & RESULTS

Data analysis consisted of descriptive statistics, chi-
square, independent t-test, correlation analysis. All
methodological assumptions were met except random
samples, which could limit the generalization of the
study. For the t-test, homogeneity of variances was
confirmed by the Levene’s Test for Equality of Error
Variances. For the Pearson product-moment correlation
analysis, all distributions were confirmed to be normal

by the Shapiro-Wilk Test.

Sample

A total of 62 students enrolled: 33 in the live program;
29 in the Web-based program; 58 signed the consent
form to participate in the study. The final study sample,
those completing the phlebotomy program, was 30,
with 19 in the live and 11 in the Web-based program.
For demographic characteristics, there was no
significant difference between the program completers
vs. the non-completers, except for ethnicity. A slightly
higher rate (50%) of African-American/Blacks did not
complete the program. For the program completers
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there was no significant difference between the two
groups for any of the demographic characteristics
explored except for education level. There was a
significant relationship between the type of education
delivery and the highest education level of the student.
In the Web-based group 64% indicated more than a
high school education, while only 16% of those
enrolled in the live classroom program achieved more
than a high school education. An independent sample t-
test was performed to assess computers skills between
the two groups. There was no significant difference
between the live classroom setting and the Web-based
setting for computer skills (t=.796,d4f25,p=.43).

Cognitive Scores

Independent samples t-test was used to compare
cognitive outcomes between the live and Web-based
groups (Table 2).

Table 2. Independent Samples t-test - Cognitive Scores

N M SD
Part I Exam Scores
Live Classroom 19 88.79 7.40
Web-based 11 87.27 5.73
Part II Exam Scores
Live Classroom 19 85.32 8.45
Web-based 11 87.09 9.98

The same final exam was administered at the end of the
Part T and Part II course. There was no significant
difference between the live classroom group and the
Web-based group for the first administration at the end
of the Part I course (t=-.57, 4f=28, p=.57), and no
significant difference between the two groups for the
second administration at the end of the Part II course

(t=-.52, df-28, p=61).

Student Perception of Course Quality Ratings

Independent samples t-test was used to compare
students’ perception of course quality between the live
and Web-based groups. The same Course Quality
Survey was administered at the end of the Part I and
Part II course. There was no significant difference
between the live classroom and the Web-based groups
for the overall Course Quality Survey rating for the first
administration at the end of the Part I course (t=78,
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df=28,p=.44) and no significant difference for the
second administration at the end of the Part II course
(t= .58,df=28, p=.57). For the survey results from the
Part I course, there was no significant difference for
Principles Two through Principle Seven. However,
there was a significant difference between the live
classroom setting and the Web-based classroom setting
for Principle One, student/instructor contact, (#=2.34,
df=28, p=.03). Those in the live classroom setting had
significantly higher Principle One ratings than those in
the Web-based classroom setting. For the survey results
from the Part II course there was no significant
difference between the Web-based classroom setting
and the live classroom setting for any of the Seven
Principles subscales.

A paired sample t-test was conducted to evaluate the
Part I and Part II Course Quality Survey Principle One
(student/instructor contact) subscale rating differences
between the live classroom group and the Web-based
group. There was no significant difference between Part
I and Part II course rating of Principle One
(student/instructor contact) for the live setting (t=-1.42,
df=18, p=.17), and no significant difference between
Parc I and Part II course rating of Principle One
(student/ instructor contact) for the Web-based group
(#=-2.08, df=10, p=.06). Evaluating the mean difference
for Principle One (student/instructor contact) for the
Part I and the Part II course revealed the live classroom
group rated Principle One (student/instructor contact)
slightly higher for the Part II course than the rating for
the Part I course (mean difference= -1.37, SD=4.20).
This is a difference of approximately one point and of
litcle significance. For the Web-based group, the mean
difference for Principle One (student/instructor
contact) was -4.27, SD=6.82. The Web-based group
demonstrated a four point increase in the rating of
Principle One (student/instructor contact) between the
Part 1 course (M=41.90) and the Part II course
(M=46.18). Although the difference is statistically not
significant, a wide 95% confidence interval of difference
(-8.86) and the small sample for the Web-based group
(n=11) suggests the need to collect additional data
before making any conclusive observations.

Pearson’s correlation coefficients were calculated to
determine whether there was a correlation between the
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Course Quality Survey scores and the cognitive
Examination scores. For the Part I course, all of the
correlations between the Course Quality Survey ratings
and the cognitive measurement, the final exam score
were significant and negative. These results reveal that,
in general, the higher a students’ cognitive score the
lower their overall course quality and principle subscale
scores. When examining the correlations from the Part
IT course, all of the correlations between the Course
Quality Survey ratings and the cognitive measurement,
the final exam scores were not significant.

DISCUSSION

Analysis revealed there was no significant difference
between the two groups for age, gender, ethnicity,
English language, work status, reasons for taking the
course, residence, prior phlebotomy training and
computer skills. However, there was a significant
relationship between the type of education delivery and
the education level of the student. Although the groups
differed in highest level of education, statistical analysis
failed to show that this difference affected students’
cognitive examination scores. Since there was no effect
on this outcome measure, there was no justification to
incorporate education level as a covariate.

There was no significant difference in scores between
the live classroom and the Web-based classroom setting
for the first administration of the final exam in the Part
I course and the second administration in the Part II
course. These findings were consistent with the
numerous studies that have reported Web-based student
cognitive outcomes to be comparable to traditional live
classroom delivery.'®'”** Because the study’s planned
minimum power was not achieved, a Type II error due
to inadequate sample size may be a factor in the no
significant difference findings for cognitive outcomes.
However, the difference between the groups on the final
exam scores was extremely small, on average less than
two points. This difference is not seen as particularly
important, and an adequately powered study still may
not have found this difference statistically significant.
Based on the results of this study it is apparent that the
mixed pedagogical approach implemented, particularly
the more constructivist approach in the Part II course,
did not improve cognitive examination scores. Students
performed relatively the same, with no significant

increase or decrease in final exam scores between the
Part I and Part II course.

There was no significant difference between the live
classroom and Web-based groups for the overall course
quality ratings for the Course Quality Survey in Part I
and Part II courses. However, the findings revealed a
significant  difference for subscale Principle One
(student-instructor contact). The results of the Course
Quality Survey administered in the Part I course
revealed students in the live classroom rated their
experience significantly higher on Principle One
subscale (student-instructor contact) when compared to
students in the Web-based classroom. This was not the
case for the rating results of the second administration
of the Course Quality Survey for the Part II course. For
the Part II course, there was no significant difference
between the live classroom setting and the Web-based
setting for the overall Course Quality rating and all the
subscales. Even after controlling for differences in final
exam grades, the students in the live setting vs. the
Web-based  groups  still  differed  significantly
(F=5.25,df<1,27,p=0.30) in their perception of
Principle One (student-instructor contact). This means
that two students with the same grades still rated
Principle One (student-instructor contact) differently.
Possible explanations for this finding may be the
physical/emotional presence in live vs Web delivery,
instructor attributes and role in communication, and
the student’s role in communication. Further studies are
needed to explore these potential variables and their
impact on perception of course quality. In the
assessment of the sample characteristics, there was a
difference between the live and Web-based groups in
level of education. The results revealed that a higher
portion of students with post-high school education
were in the Web-based group. In general, for the first
administration of the Course Quality Survey in the Part
I course, the results indicated that those students with
only a high school education rated the course higher
than those with more than high school education. This
suggests that the education level may be a third variable
influencing the correlation analysis.

For the Part II course, there was no significant
difference between the live classroom setting and the
Web-based setting for overall Course Quality Survey
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ratings and all the subscales. It appeared that the
difference in the rating of Principle One (student-
instructor contact) between the first administration in
the Part I course and the second administration in the
Part II course were related to the Web-based group
rating Principle One (student-instructor contact) higher
for Part II course. In contrast, the traditional live
classroom group provided comparable ratings on
Principle One (student-instructor contact) between the
first and second survey administration. This increase in
the Web-based group rating of Principle One (student-
instructor contact) may have been due to the clinical
rotation experience. The Web-based group experienced
live student-instructor/preceptor interaction for the first
time during the program of study.

For the Part I course, all correlations between the
Course Quality Survey’s seven subscales and the
students’ examination scores were significant and
negative. Contrary to expectations, this finding
indicated that the best performing students tended to
assign lower ratings to all dimensions of course quality.
In contrast the weaker students, although still passing
the course, tended to rate the course higher.
Complicating this unexpected finding was that the same
relationships did not pertain when comparing these
measures for the Part II course. For the Part II course,
the correlations between the Course Quality Survey and
the cognitive measurement, although negative, were
relatively low. In the Part II course, although all
students began with didactic sessions and lab sessions,
they were then placed in different clinical sites for the
clinical practicum. There is clinical site rotation
variability (i.e. site size, preceptor, patient population).
These variables may have accounted for the changes in
course perception observed in this study.

CONCLUSIONS & FUTURE DIRECTIONS

Limitations applied to this study were: 1) small sample
size which limits generalization; 2) quasi-experimental
vs. true experimental design; 3) construction of the
Course Quality Survey may not have included all
measures associated with good practice and self-
perception of course quality and as applied in this
analysis, several of the survey’s Principle sub-scales had
marginal reliability; 4) the effect of student learning
styles on outcomes which was beyond the scope of this
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study. Notwithstanding these limitations, the results of
this study have both theoretical and practical
implications. From a practical standpoint, the study
revealed potential improvements that could be
implemented in curriculum design, particularly related
to the Part II course. The curriculum modifications
could lead to an improved research design and
potentially more meaningful findings. The comparison
of outcomes in an entry-level allied health profession
provided  administrators and  instructors  with
information to develop and evaluate similar programs
that could be delivered in an on-line environment using

a mixed pedagogical model.

The findings of this study provide several new lines of
classes: 1)

inquiry with  future  phlebotomy
implementing modifications to improve measurement
tools, 2) restructuring the program into three courses,
Part I Theoretical, Part II Advanced Theoretical, and
Part III Clinical Practicum, 3) evaluating the instructor-
student interaction in the Web-based courses and
potential impact on perception of course quality, 4)
assessment of student attributes, such as motivation and
perseverance in relation to cognitive outcomes and
perceptions of course quality and instructor
effectiveness, 5) assessment of the applicability of the
Seven Principles in a predominately objectivist
pedagogical model versus a constructivist model, and 6)
explore the role of education level on perceptions of
course quality. Research can focus on the effectiveness
of a mixed pedagogical approach such as the CKAM

Model.
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