
1 

Author: LeRoy, Dayna L. 

Title: The Effects of Increased Laboratory Hours on Student Performance within 

the Madison College Dental Assistant Program 

The accompanying research report is submitted to the University of Wisconsin-Stout, Graduate School in partial 

completion of the requirements for the  

Graduate Degree/ Major:  MS Career and Technical Education 

Research Advisor: Sylvia Tiala, Ph.D. 

Submission Term/Year: Spring 2020 

Number of Pages: 42 

Style Manual Used:  American Psychological Association, 6th edition 
 I have adhered to the Graduate School Research Guide and have proofread my work. 
 I understand that this research report must be officially approved by the Graduate School.  

Additionally, by signing and submitting this form, I (the author(s) or copyright owner) grant the 
University of Wisconsin-Stout the non-exclusive right to reproduce, translate, and/or distribute this 
submission (including abstract) worldwide in print and electronic format and in any medium, 
including but not limited to audio or video.  If my research includes proprietary information, an 
agreement has been made between myself, the company, and the University to submit a thesis that 
meets course-specific learning outcomes and CAN be published.  There will be no exceptions to this 
permission. 

 I attest that the research report is my original work (that any copyrightable materials have been 
used with the permission of the original authors), and as such, it is automatically protected by the 
laws, rules, and regulations of the U.S. Copyright Office. 

 My research advisor has approved the content and quality of this paper. 
STUDENT: 

NAME: Dayna LeRoy    DATE:    5/11/2020 

ADVISOR:  (Committee Chair if MS Plan A or EdS Thesis or Field Project/Problem):  

NAME: Sylvia Tiala    DATE:    5/11/2020 

--------------------------------------------------------------------------------------------------------------------------------- 

This section for MS Plan A Thesis or EdS Thesis/Field Project papers only 

Committee members (other than your advisor who is listed in the section above) 

 

1. CMTE MEMBER’S NAME:         DATE:     

2. CMTE MEMBER’S NAME:         DATE:     

3. CMTE MEMBER’S NAME:         DATE:     

--------------------------------------------------------------------------------------------------------------------------------- 

This section to be completed by the Graduate School 

This final research report has been approved by the Graduate School.  

Director, Office of Graduate Studies:        DATE:     



2 

LeRoy, Dayna L.  The Effects of Increased Laboratory Hours on Student Performance within 

the Madison College Dental Assistant Program 

Abstract 

The purpose of this study was to identify whether or not adding additional laboratory hours to 

Dental Assistant student’s workload would effect student performance.  In an ex post facto 

research design, four semesters of data were analyzed to determine effects on student 

performance in regard to a conceptual understanding geared final exam as well as a hands-on 

laboratory exam- two semesters having the original amount of laboratory hours and the other two 

with the recently implemented additional four hours per week (120 vs. 144 total laboratory 

hours). The results of this study showed no statistically significant effect on student performance 

in the conceptual understanding based exam whereas there was a statistically significant positive 

effect on the hands-on laboratory exam.   
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Chapter I: Introduction 

Do additional laboratory hours for students enrolled in dental assistant programs provide 

an adequate return on investment for the student?  For the college?  In a world of hustle and 

bustle clocked by nanoseconds with ever tightening budgets (Ives & Mosora, 2013), "efficiency" 

is becoming one of the most popular adjectives used when asked to describe how educational 

experiences are being delivered (Daggett, 2014). Efficiency in the delivery of materials and 

instruction have long been the desire of students, administrators, and instructors alike (Sezonova, 

Galchenko, & Khodirevskaya, 2016). But, how do you accomplish this need while maintaining 

the integrity and quality of the educational standards? 

Higher educational institutions have been implementing and monitoring educational 

standards since the 1880's with the introduction of the nation's first accreditation agencies 

(History of Accreditation, 2010). These agencies were developed to protect the students’ 

educational experience as well as the interest of the taxpayers (U.S. Department of Education, 

2020). These agencies evolved over the next couple of decades until the American Council on 

Education was formed in 1918 (History of Accreditation, 2010). Throughout the years, many 

regional, smaller accreditation agencies were also formed. Different acts and administration 

changes, including the Higher Education Act and Higher Education Opportunity Act of 2008, 

have been revised.  This transformed these agencies into the nationally recognized one that we 

know today as the Council for Higher Education (History of Accreditation, 2010). 

Dental accreditation began nationally in the 1940's and was known as the Council on 

Dental Education (American Dental Hygienists Association, 2016). In January of 1975, it 

changed direction and became an umbrella organization to embrace and oversee all of dentistry's 

concentrations.  It became known as Dental Auxiliary Educational Program and eventually 
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became known as the Commission on Dental Accreditation (CDA) that is recognized by the 

United States Department of Education (Commission on Dental Accreditation, 2013). This 

commission involves representatives from all of the disciplines of dentistry and public citizens. 

The CDA has set standards and regulations implemented in all accredited Dental Hygiene 

programs throughout the United States (Commission on Dental Accreditation, 2013). These 

standards encompass many arenas including curriculum development, competencies, materials 

delivered as well as admissions, class size, and mandated student and instructor clinical hours. 

With this in mind, it is important to note that many Wisconsin technical colleges cluster 

their Dental Hygiene and Dental Assisting programs together. They do this for many reasons 

including: communal operatories, shared equipment including those needed for radiographs and 

dental units, similar materials such as alginate for impressions, similar supplies such as gloves 

and barriers, and even some shared courses including Dental Radiography and Dental Materials. 

While these programs share common fundamentals, there are differences regarding education 

including types of degrees and certificates earned and accreditation requirements. Dental 

Hygiene is a two year or longer program accredited by the CDA and its graduates earn an 

Associate Degree in Applied Science (Madison College, n.d.). Dental Assistant programs are, 

frequently, a one semester, non-accredited program and its graduates earn a less-than one-year 

technical diploma. 

Madison College, like other Wisconsin technical colleges, clusters their two dental 

programs.  To maintain accreditation standards for the Dental Hygiene program and its shared 

courses in the Dental Assisting program, the college has implemented a new policy for the 

Dental Assisting program to also abide by the Dental Hygiene accreditation standards, 

particularly in regard to student laboratory hours.  The increase of laboratory hours is putting a 
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new demand for resources to facilitate these hours.  There is a lack of knowledge on whether the 

increase in laboratory hours provides an adequate return on investment for both the college and 

the students. 

Research examining the increase of lab hours will be conducted at Madison College 

during the Spring of 2020 in the Dental Assisting program.  Class sizes vary depending on 

enrollment, but are typically around 15 students.  Data will be gathered for both conceptual 

based learning via a cumulative final as well as an evaluation of practical skills via an 

examination in which students take a full series of radiographs on a live patient in Dental 

Radiography. 

Statement of the Problem 

Maintaining the status of Dental Hygiene and Dental Assistant core courses as 

interchangeable has caused the implementation of the Dental Assisting program to become 

compliant to Madison College’s Dental Hygiene program's accreditation standards; particularly 

in regard to student laboratory hours. There is a lack of knowledge regarding this initiative and 

its effects on student performance. The aim of this research is to address this void.   

Purpose of the Study 

The purpose of this study was to examine if there were any significant changes in student 

performance after the implementation of 24 total additional laboratory hours to Dental Assisting 

courses.  More specifically, the study will attempt to answer the following questions: 

1. What impact does 24 additional hours of laboratory experience, or 144 total 

laboratory hours, have on a student’s conceptual understanding of dental-related 

concepts? This will be measured by the Dental Radiography (DR) final exam that will 

include concepts from the Dental Radiography course. The specific question to 
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consider is if there is a difference on DR final exam scores when comparing dental 

assistant students who have had 120 hours of lab work to dental assistant students 

who have had 144 hours of lab work.  

2. What impact does 24 additional hours of laboratory experience, or 144 total 

laboratory hours, have on a student’s ability to perform basic dental procedures? This 

will be measured by students’ ability to produce diagnostic radiographs using 

elements of the Dental Assistant Radiography Evaluation.  The specific question to 

consider is if there is a difference on the Dental Radiography live patient exam scores 

when comparing dental assistant students who have had 144 hours of lab work to 

dental assistant students who had 120 hours of lab work.   

Significance of the Study 

 The findings of this study can potentially contribute to a dental assistant or dental 

hygienist post-secondary institutions’ program in which laboratory or clinical hours are utilized.  

If the research shows there is little to no effect on student performance, then the institution may 

decide to revert back to the original 120 laboratory hours.  This would free up resources in regard 

to open laboratory time for other programs as well as instructor time and salary allowing them to 

be allocated differently.  The findings of this study could also potentially have an effect on 

accreditation standards for the dental hygiene program.  If there was little to no effect on student 

performance with this increase in laboratory hours, they may lessen the mandatory laboratory 

hours also freeing up resources from the institution as well as time for students.  

This information can help guide administrators and instructors on how to make programs 

as successful and efficient as possible while providing quality educational experiences. This 

would be achieved by keeping laboratory hours to the most effective amount as possible-if 
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students are performing relatively the same at 120 hours versus 144, it would be most efficient 

for students and institutions to stay at 120 laboratory hours.  On the other hand, if they are 

performing higher at 144 hours, they would be receiving a higher quality education experience 

with the higher laboratory hour mark. 

Assumptions of the Study 

 This study was conducted under the following assumptions: 

1.  The assessment tools accurately measure the impact of lab hours.  

2. The courses that are analyzed adequately capture the impact additional lab hours have 

on student performance. 

3. Different instructors did not impact student performance on tests. 

4. Different instructors scored evaluations similarly in the courses that are included in 

this study. 

Definition of Terms 

 To attempt to answer the research questions, the following terms will be used. 

Conceptual understanding.  A student’s ability to form connected mental relationships 

with dental knowledge presented will be measured by end of the unit assessments. The outcomes 

will be compared to those of students who did not have the additional laboratory hours from 

previous semesters.  

Dental materials.  Dental materials include any materials used in the dental office.  

These include, but are not limited to, cements, liners, composite materials, and stone.   

Dental radiography.  Dental radiography is the exposure of patients to mild doses of 

radiation to produce X-rays of the oral cavity.   
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Experiential learning. Experiential learning is the process of earning through doing or 

experience 

Practical Skills. Skills performed by hand or with the use of equipment, technology, or 

tools. 

Problem-based learning. Student-centered approach to learning in which students use 

knowledge to solve open-ended problems. 

Limitations of the Study 

 The results of this study are not generalizable for other institutions and/or courses.  

 The study involved data gathered from only one course, Dental Radiography, out of three 

courses that have been asked to implement increased laboratory hours.  

 The study analyzed summative test scores from Dental Radiography’s Final Exam which 

may contain questions that are not directly impacted by increased laboratory hours.  

 Different instructors taught the courses included in the study. 
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Chapter II: Literature Review 

The purpose of this study is to gain both knowledge and understanding in regard to the 

potential impacts of additional laboratory hours for Dental Assistant students.  More specifically, 

it will examine the effects of these increased laboratory hours on student achievement in terms of 

conceptual understanding of theories introduced in Dental Radiography as well as assessing the 

students’ ability to perform a specific task including producing diagnostic radiographs on a live 

patient. The following review of literature is divided into sections exploring how these laboratory 

hours or “contact hours” mandates came to be, how these laboratory hours are tied to experiential 

learning theory, and key variables being studied.   

Laboratory Hours Explored 

According to the U.S. Department of Education (2016), credit hours are used as a 

mathematical measurement of the summation of all work in regard to education.  This includes 

both in-class and out-of-class work including that of preparation, independent research, and 

actual class time. This calculation allows for the structuring of both lecture and laboratory credit 

courses (U.S. Department of Education, 2016).  Laboratory courses are those in which a student 

utilizes theory-based information, typically previously delivered either in another course or 

earlier in the week and are then able to apply it in experiential work (North Carolina State 

University, n.d.). One laboratory credit is calculated, in the context of a traditional post-

secondary, 15-week semester course, as 1 hour of lecture/discussion in combination with 1-2 

hours of scheduled laboratory time as well as 2 hours of outside student preparation time (U.S. 

Department of Education, 2016). In a standard 3 credit laboratory course, this would equate to 45 

hours of lecture/discussion, between 45 and 90 hours of laboratory time, and 90 hours of student 

preparation time throughout the term.   
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Colleges and their programs are externally audited to hold them accountable for 

complying to these federal standards and therefore allowing their students to maintain eligibility 

for federal financial aid (University of Wisconsin-Madison, 2018). In addition to maintaining 

federal standards, many colleges and programs are also held to even higher standards set by 

independent accreditation agencies hoping to prove a higher quality of education (El-Khawas, 

2001, p. 12).  There are two kinds of accrediting agencies: institutional or regional agencies and 

program or specialized agencies (El-Khawas, 2001, p. 15).  Program agencies are often those 

associated with specific professions including the Commission on Dental Accreditation which 

oversees Dental Hygiene programs (Commission on Dental Accreditation, 2013).  This agency is 

responsible for determining the appropriate amount of laboratory hours for its students which 

they have deemed to be 8-12 hours per week (Commission on Dental Accreditation, 2013), 

resulting in their requirements being higher than the federal standard. 

Experiential Learning Theory 

Experiential learning theory was proposed by David Kolb (McLeod, 2013) and is the 

framework solidifying the need for laboratory hours. According to Kolb, transforming 

experiences is where the true learning process occurs (Kolb, 1984, p. 38).   A summative 

interpretation of Kolb’s work is that learning is a four-stage cycle including concrete experience, 

reflective observation, abstract conceptualization, and active experimentation (Stirling et al., 

2017).  As applied to education, once students have navigated through this integrated cycle, true 

learning has occurred.  The inevitable question is how much experiential learning is enough? 

 In regard to laboratory hours, as they are applied towards Kolb’s framework, students are 

able to work in an experimental environment, with their recently attained knowledge, and able to 

navigate through all four of Kolb’s stages and achieve effective learning (McLeod, 2013).  As an 
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example, a student is asked to produce a complete set of intra-oral radiographs on a mannequin 

during laboratory hours.  This new practice checks off the first stage: concrete experience.  As 

the student works through this first series of radiographs, they are able to reflect on both 

previously learned material and theory as well as this current experience, completing the second 

stage: reflective observation.  They are then able to analyze this experience and compare to 

previously learned material and come to conclusions for future sets of radiographs:  abstract 

conceptualization.  Finally, they are able to apply these newly gained concepts and knowledge 

towards a second set of radiographs: active experimentation. 

Pyle et al. (2006, p. 922) indicate that the American Dental Education Association has 

recognized the importance of experiential learning for their students. The authors indicate the 

tremendous need for an overhaul in dental education to allow for a movement away from a passive 

learning environment in which students merely memorize information to one of deeper learning 

experiences through that of experiential learning. Dental schools across the nation and in Canada took 

this report very seriously as represented in a survey collaboratively conducted in 2009 by the ADEA and 

the Academy of Academic Leadership called the Dental School Curriculum Format and Innovations 

survey (Haden et al., 2010, p. 540).  The survey had 55 schools respond to the survey.  Of those 55 

schools, 51% reported using problem-based learning in their curriculum. 

Problem-based learning, a subcategory of experiential was initially integrated into the 

dental education realm in 1994 at the Harvard School of Dental Medicine (HSDM) (Sukotjo, 

Thammasitboon, Howell, & Karimbux, 2007, p. 1071).  Problem-based learning is believed to 

push students to think critically in order to solve problems with only preliminary information 

given. This method of learning has been shown to nurture metacognitive skills in that they must 

be aware of basic knowledge and strategies to solve the problem while being able to determine 
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the best method to solve it. Schools with clinical or practical applications of skills and 

knowledge often use this type of learning in the lab or clinical setting allowing for a deeper 

learning for the students not only in their skills, but also with conceptual understanding of 

theories. 

Experiential Learning and Laboratory Hours and the Effects on Students  

The effects of experiential learning, most often during laboratory time, have been 

explored in many different facets including conceptual understanding and ability to perform 

necessary skills.  One particular study focused on the students’ ability to utilize and understand 

theoretical knowledge as well as the students’ ability to educate their patient on this information 

(Taylor, 2014, p. 64).  Taylor’s study surveyed students in an experiential learning activity 

regarding dental health and nutrition in which they were asked to modify their own behaviors to 

increase dental and oral health.  After the 9-week experiment, nearly all students reported a 

better conceptual understanding of the material as it relates to dental and oral health, but also the 

ability to relay this message to future patients. 

Another study was conducted to investigate the effects of both an increase in clinical 

hours as well as earlier exposure time to the clinic for students. The study included over 250 

second year dental students in which half of the students were randomly selected to attended 2 

additional clinic hours per week as compared to the other students who completed the standard 

total of 6 clinical hours all semester (Pelts, 2014, p. 9).    Data was gathered to show students 

conceptual understanding as well as three - and six - month productivity measurements 

previously used at the school.  Statistical analysis revealed the students who experienced the 

additional clinical hours scored better on a mock version of Part II of the National Board Dental 

Examination as well as the three - and six - month productivity measurements (Pelts, 2014). 
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While specific quantitative data regarding Dental Hygiene/Assistant clinical experience 

and student performance is lacking, there are many studies in the allied health care fields that 

may be referenced.  Turocy, Comfort, Perrin, and Gieck’s (2000) study, assessed over 250 

athletic training students on their total clinical hours in relation to outcomes on a national board 

examination.  Turocy et al.’s research indicated that the total number of students’ clinical hours 

had no ability to predict students’ scores in terms of pass or fail or for any specific portion of this 

national board examination. The researchers strongly suggest educators focus on quality of 

clinical and laboratory experiences rather than quantity.  Miller and Berry (2002) found that 

students were engaged in relevant athletic training skills and behaviors only 41 % of the time 

during their clinical experience.  This is relevant in relation to programs efficiently unitizing 

laboratory hours rather than focusing on quantity. 

A study conducted by Battersby and Hemings in 1991 followed and assessed 402 nursing 

graduates, 115 of the participants were chosen for the research.  Battersby and Hemings found 

that nursing students who completed a higher number of clinical hours did not differ significantly 

in either clinical skill levels or competency scores as those students with less hours.  This leads 

some researchers and educators to believe that there is not a correlation between an increase in 

laboratory or clinical hours and higher student performance. 

One could also make the case for educators simply becoming more efficient in the clinic 

or laboratory setting.  A study was conducted to measure the effectiveness of supplemental 

instruction in a recent curriculum-condensed anatomy course for first year medical students 

(Topping, 2014). The curriculum was condensed by 11% for both classroom and laboratory 

hours and anatomy videos were then added to help ease the burden of reduced contact hours on 

student performance and learning opportunities.  Surveyed student’s average response to the 

I 
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videos was “highly satisfying” and saw a 4% increase in final laboratory examination scores 

(Topping, 2014). 

While there is research showing the need for experiential learning and adequate 

laboratory hours, there is little research showing how much lab experience for student learning is 

actually “adequate”.  The literature review cites research both for and against increased 

laboratory hours.  There is little existing research on student performance related to additional 

laboratory hours in the dental hygiene field that helps justify a need for this research study. 
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Chapter III: Methodology 

As previously stated, the Commission on Dental Accreditation has stated Dental Hygiene 

students must have 8-12 hours of laboratory hours per week (Accreditation Standards for Dental 

Hygiene Education Programs, 2013) as compared to the federal standards requiring 1-2 hours per 

credit hour per week (U.S. Department of Education, 2016). All courses in question with 

transferability between Dental Hygiene and Dental Assistant programs are 2 credits and, per the 

federal standards, would equate to 2-4 hours per week.   Due to policy changes in which Dental 

Assistant courses must now meet Dental Hygiene accreditation standards, increase in student 

laboratory hours are being implemented. 

The purpose of this study was to examine student performance after an additional 4 

laboratory hours per week (144 hours versus 120 hours) had been added to select Dental 

Assistant program courses as shown in Table 1 below.  Note that dates have been coded for 

student anonymity.  

Table 1 

Required Laboratory Hours Per Semester 

Semester Lab Hours per Week Number of Students 

Contributing Data 

Total Number of 

Lab Hours  

Summer 201X 20 14 120 

Fall 201X 20 14 120 

Spring 201Y 24 17 144 

Summer 201Y 24 14 144 
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More specifically, the research aimed to address questions regarding student performance 

in both conceptual understanding, measured by the Dental Radiography written exam, and ability 

to perform tasks necessary to fulfill learning outcomes of Dental Radiography, measured by the 

Dental Radiography Final Lab exam. This chapter explains subject selection, methods in which 

the study was designed, as well as how data was collected and analyzed. 

Research Design and Data Collection  

 An ex post facto design was used to complete this research study.  Data from students 

who were enrolled in a dental assistant program’s Dental Radiography course during the spring, 

summer, and fall semesters of 201X and 201Y.   

Data from the stated semesters of academic years 201X through 201Y was gathered via 

Blackboard, Madison College’s learning management system.  This data included that from the 

Dental Radiography’s theory-based final examination scores.  It also included the clinical final 

exam in the form of live patient full mouth series of radiographs.  Data will be analyzed using an 

independent samples t-test. 

IRB Protocol 

Prior to the data analysis, approval to use existing data was granted by Madison College’s 

Dean of Health Education as well as Madison College’s IRB approval committee.  Additional 

IRB review and approval was granted by UW-Stout’s Office of Research and Sponsored 

Programs.     

 Data was gathered via the college’s learning management system, Blackboard, from 

201X to 201Y in the semesters and years previously described in Table 1.  This data included 

student’s cumulative grade on the final exam for the Dental Radiography written exam (see 
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Appendix A) as well as their scores on the final assessment of skills in producing a full series of 

diagnostic radiographs on the Dental Radiography final Lab exam as shown in Appendix B.   

 The Dental Radiography course required students to take a cumulative written final 

exam.  All 50 questions of the Dental Radiography final written exam were used as the 

summative score for this research.  The Dental Radiography final exam was administered online 

via Madison College’s Blackboard learning management system.  Students were given 50 

minutes to complete the exam unless the students were allowed additional time as determined by 

Madison College’s disabilities center.  In this case students were allowed an additional 25 

minutes to complete the test.  Students completed the test in one sitting.  Prior to this 

examination, students were given theoretical instruction throughout the first 5 weeks of course.  

This instruction utilized the text, workbook pages, discussion boards, and weekly quizzes.  

Students were also able to apply this knowledge in laboratory experiences via problem-based 

learning and experiential learning in their bi-weekly laboratory experiences.   

 During the Dental Assistant Radiograph Lab evaluation, students are asked to bring an 

eligible patient to the clinic where the students take a full mouth series of radiographs of their 

patient.  Students were given the scoring rubric for this exam (See Appendix B) at least 2 weeks 

prior to the examination to allow for adequate patient selection.  An appropriate patient would be 

one at least 18 years old, one who has not had a full mouth series of radiographs in 5 years, and 

one who maintains 50% or more of their teeth.  Students are scored on all 18 of their 

radiographs. Students are graded on 18 individual images worth 5 points each.  Students and 

instructors have been utilizing the 5-point system to both grade radiographs throughout the 

semester.  One point is deducted for each minor error including cone-cutting or elongation.  2-3 

points are deducted for missing aspects of the necessary tooth/teeth.  5 points are deducted for 
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not including necessary aspects of the radiograph including mesial portions of the canine or root 

apex. Students also earn up to 5 points for professionalism and 12 points for proper procedural 

practices totaling 107 points.   

Instructors have been trained to evaluate consistently on this style of 5-point radiograph 

grading for many semesters but refresh at the beginning of each semester.  In the Spring of 

201Y, another instructor from the same program began teaching Dental Radiography.  She had 

been with the program for over 10 years and was trained to evaluate consistently with the 

previous instructor for many years  

Data Analysis   

 The first research question, “Is there is a difference on Dental Radiography final exam 

scores when comparing dental assisting students who have had 120 hours of lab work to dental 

assistant students who have had 144 hours of lab work?” was addressed using an independent 

samples t-test. There was one categorical independent variable which is the amount of laboratory 

hours students had experienced.  This is including students with lower (120) laboratory hours 

versus those with higher (144) laboratory hours.  The dependent variable was the students’ 

scores on the Dental Radiography’s theory-based final examination.   

The second research question, “Is there is a difference on the Dental Radiography live 

patient exam scores when comparing dental assisting students who have had 144 hours of lab 

work to dental assisting students who had 120 hours of lab work?” was addressed using an 

independent samples t-test.  There was one categorical independent variable which is the amount 

of laboratory hours students had experienced.  This is including students with lower (120) 

laboratory hours versus those with higher (144) laboratory hours.  The dependent variable was 

the students’ scores on the Dental Radiography Lab exam. 
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Limitations 

 The methodology of this research has inherent validity issues due to the small sample 

size.  Due to the recent implementation of this new policy regarding the additional laboratory 

hours, sample size is dictated by the number of semesters, and students, that have been exposed 

to this policy.  There was also an instructor change in academic years 201X to 201Y potentially 

effecting consistency of instructional delivery or grading.  This could result in a misleading 

conclusion of the study regarding laboratory effects on the student rather than instructor effects 

on the student. 
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Chapter IV: Results 

 The purpose of this research was to evaluate whether or not there was an effect on student 

performance due to increased laboratory hours in the Dental Assisting program at Madison 

College.  The data was collected using an ex post facto design via Madison College’s learning 

management system. 

Demographic 

In order to maintain and protect student anonymity, all demographic information was 

removed prior to data collection as well as dates being coded.  Typical demographic information 

regarding the Dental Assisting program classes is as follows:  age range between 18-23, female, 

and traditional students. 

Data was taken from the years 201X-201Y.  There were 14 students enrolled in both 

semesters in which students had 120 laboratory hours.  During these two semesters there was a 

change of instructor due to promotion within the college.  There were 14 students one semester 

and 17 in the other semester in which students had 144 laboratory hours.  Both of these had the 

same instructor whom also taught one of the semesters with 120 laboratory hours.  

Research Questions 

 Two research questions were addressed that were designed to answer whether or not 

increasing laboratory hours effected student performance in both conceptual understanding and 

practical skills. 

 Research question 1.  Is there is a difference on Dental Radiography final exam scores 

when comparing dental assisting students who have had 120 hours of lab work to dental assistant 

students who have had 144 hours of lab work? 
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A two-tailed, independent sample t-test was conducted using GraphPad 

(www.graphpad.com) to compare students' written test scores for those with 120 lab hours to 

those with 144 lab hours.  There was no statistically significant difference [t(57)=0.44, p = 

0.6594] in students' written test scores between the 28 students with 120 lab hours  (M =  43.36, 

SD = 4.40) and the 31 students with 144 lab hours (M = 43.87, SD = 4.49).  

 Research question 2.  Is there is a difference on the Dental Radiography live patient 

exam scores when comparing dental assisting students who have had 120 hours of lab work to 

dental assisting students who had 144 hours of lab work? 

A two-tailed, independent sample t-test was conducted using www.graphpad.com to 

compare students' live patient exam scores for those with 120 lab hours to those with 144 lab 

hours.  There was, by conventional criteria, a statistically significant difference [t(57)=3.64, p = 

0.006] in students' live patient exam test scores between the 28 students with 120 lab hours  (M 

=  83.07, SD = 8.98) and the 31 students with 144 lab hours (M = 91.48, SD = 8.77). 
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Chapter V: Discussion, Conclusion and Recommendations 

Madison College, like other Wisconsin technical colleges, clusters their two dental 

programs.  To maintain accreditation standards for the Dental Hygiene program and its shared 

courses in the Dental Assisting program, the college has implemented a new policy for the 

Dental Assisting program to also abide by the Dental Hygiene accreditation standards, 

particularly in regard to student laboratory hours.  The increase of laboratory hours is putting a 

new demand for resources to facilitate these hours.  There is a lack of knowledge on whether the 

increase in laboratory hours provides an adequate return on investment for both the college and 

the students. 

 The purpose of this study was to examine if there were any significant changes in student 

performance after the implementation of 24 total additional laboratory hours to Dental Assisting 

courses.  More specifically, the research aimed to address questions regarding student 

performance in both conceptual understanding, measured by the Dental Radiography written 

exam, and ability to perform tasks necessary to fulfill learning outcomes of Dental Radiography, 

measured by the Dental Radiography Final Lab exam on a live patient. The study attempted to 

answer the following questions: 

1. What impact does 24 additional hours of laboratory experience, or 144 total 

laboratory hours, have on a student’s conceptual understanding of dental-related 

concepts?  

2. What impact does 24 additional hours of laboratory experience, or 144 total 

laboratory hours, have on a student’s ability to perform basic dental procedures?  

An ex post facto designed quantitative study was conducted to analyze the scores of both 

the written and live patient exams to address these research questions.  This chapter discusses 
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findings from the data analysis, conclusions drawn from the findings, and recommendations for 

future research. 

Discussion 

 In regard to the first research questions, whether or not an increase in laboratory hours 

influenced conceptual understanding of Dental Assisting students, the data analysis revealed it 

did not have any statistically significant impact on student performance. The difference in mean 

scores for those with fewer lab hours and those with increased hours was just over one half of a 

point or an increase of 1.02% for those with increased lab hours. 

These findings differ from Pelts (2014) work regarding Dental students and increased 

clinical hours, as well as other similar studies, who have reported a correlation between increased 

experiential learning opportunities, like laboratory hours, and increased theoretical knowledge 

outcomes (Taylor, 2014, p. 64). It also does not follow Kolb’s work in which he stressed the 

need for active experimentation for concrete learning to occur (Kolb, 1984, p. 38).  If this were 

the case, one would expect to see a correlation with an increase in laboratory hours and an 

increase in conceptual understanding leading to an increase in scores on the written exam.  As 

the findings from this research differ from similar studies and learning theories, further 

discussion and research will need to be done to determine if these findings from this study are 

localized to this program, course, or demographic or can be used in a more generalized manner. 

 The second research question, whether or not an increase in laboratory hours influenced a 

student’s ability to perform basic dental procedures, the data analysis revealed it did have a 

statistically significant impact on student performance.  The difference in mean scores for those 

with fewer lab hours and those with increased hours was nearly eight and a half points or an 

increase of 7.86% for those with the increased lab hours. 
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 The results of this study indicate an increase in practical skills as referenced with an 

increase in scores on the lab skills final exam scores. The increase in scores could be attributed to 

following Kolb’s framework for true learning. Students were able to work through the 

framework and achieve concrete learning which could have caused an increase in these practical 

skills (Kolb, 1984, p. 38). They were also able to use problem-based learning experience through 

the additional lab experiences to potentially gain deeper understanding of the skills and apply it 

on this final lab exam. 

This finding differs from a similar study by Battersby and Heming (1991) in which they 

found that nursing students who completed a higher number of clinical hours did not differ 

significantly in clinical skill levels as those students with less hours. Similar to the first research 

question’s findings, the outcome of the data from this research question differs from studies 

similar to it.  More discussion and research will need to be done to determine if these findings 

are localized to this program, course, or demographic or if the findings can be applied in a more 

generalized manner.  

Conclusion 

 As a result of the data analysis from both the written and live patient exam scores in the 

Dental Radiography course from Madison College’s Dental Assisting students in 201X-201Y, 

the following conclusions were developed: 

• Student performance, in regard to conceptual understanding and the written exam, 

was not impacted by increased laboratory hours. 

• Student performance, in regard to clinical skills and the live patient exam, was 

improved by increased laboratory hours.  
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Recommendations  

Based on this research the following recommendations are suggested for further study:  

1. Further study is needed to determine whether or not increased student performance 

due to increased laboratory hours is localized to this demographic or if the findings 

can be used generally.  

2. Further study is needed to determine if the increase in student performance warrants 

Madison College’s and the student’s investment in these additional laboratory hours.  

3. Further study is needed on the same topic with a larger sample population and more 

than two semesters of subjects before and after laboratory hour changes.  

4. Follow-up research is needed to determine if the change of instructor had any effect 

on student performance.  
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Appendix A: Dental Radiography Written Exam 

The dentist who is credited with the first practical use of radiographs in dentistry in 1896 is ____. 
o Wilhelm Conrad Roentgen 
o G. V. Black 
o C. Edmund Kells 
o John Greenwood 

 
Because of the curvature of the arch, a total of _____ bite-wing films are taken on an adult 
patient. 

o two 
o four 
o six 
o eight 

 
If the patient is in a wheelchair, doesn’t have use of his upper limbs, and a film holder cannot be 
used to stabilize the films, _____. 

o you may ask the patient’s caregiver to assist in holding the film 
o hold the film in the patient’s mouth while you press the exposure button 
o hold the film in the patient’s mouth and ask the caregiver to press the exposure 

button 
o turn the wheelchair on its side until gravity holds the film in the proper position 

 
The term _____ is used to describe the pictures that are produced with digital radiography. 

o radiograph 
o image 
o x-ray 
o radiographic film 

 
An intraoral full-mouth survey (FMX) on an adult consists of _____. 

1.   o 18 to 20 films 
  o 4 films 
  o 10 periapicals and 2 bite-wings 
  o 4 anterior films and 8 posterior films 

 
The most commonly used film size for adult intraoral dentistry is _____. 

o size #0 
o size #2 
o size #3 
o size #4 

 
The range of shades of gray between black and white on a radiograph is called _____. 

o contrast 
o density 
o sharpness 
o focus point 
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According to the Centers for Disease Control (CDC) Guidelines for Infection Control in Dental 

Health-Care Settings - 2003, digital radiography sensors _____. 
o are single-use items and should be disposed of between patients 
o do not require a barrier; they should be wiped down with disinfectant between 

patients 
o should use FDA-cleared barriers 
o should be heat sterilized 

 
A film cassette made of plastic or metal is used to hold and protect the extraoral film. During 
exposure, the _____ side of the cassette must always face the patient. 

o front 
o back 
o right 
o left 

 
When using #2 film for anterior film placements using the paralleling technique, there are _____ 
anterior film placements. 

o four 
o six 
o seven 
o eight 

 
Which of the following statements is true concerning the structure of the atom? 

o The nucleus contains protons and electrons. 
o Electrons have no weight or mass. 
o The orbital path of an electron around the nucleus is called an electron shell. 
o Electrons are unstable in their orbits and shift freely. 

 
Radiographs are the property of _____. 

o the dentist 
o the patient 
o the patient’s insurance company 
o both a and b 

 
After removing each exposed film from the patient’s mouth, _____. 

o it should be sterilized in a heat sterilizer 
o immerse the packet in disinfecting solution 
o wipe saliva from the film packet using a dry 2 ´ 2 gauze sponge or paper towel 
o rinse the films off in the sink and then place them in the ultrasonic cleaner 

 
Dental film holders, used to position and hold the dental x-ray film in the patient’s mouth, 
include which of the following? 

o PID 
o XCP and disposable block 
o EeZee-Grip, Endoray, and Uni-bite 
o both b and c 
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Angulation of the PID is critical to ensure that the central ray is perpendicular to the bisector line 
in which of the following techniques? 

o long-cone 
o bisecting 
o bite-wing 
o both b and c 

 
For management of the patient with a gag reflex, _____. 

o slide films along the palate to minimize the possibility of eliciting the gag reflex 
o position the film slowly. 
o if intraoral films are impossible to obtain, you must use extraoral radiographs 
o radiographs are not necessary. 

 
Quality assurance is a way of ensuring that everything possible is being done to produce high-
quality diagnostic radiographs and includes _____. 

o quality administration procedures 
o quality control of dental staff credentials 
o quality control tests 
o both a and c 

 
The _____ technique may be used in some situations such as a small mouth, shallow palate, or 
the presence of tori. 

o paralleling 
o bite-wing 
o bisecting 
o long-cone 

 
Advantages of panoramic radiography include which of the following? 

o The entire maxilla and mandible are seen on one film. 
o It is easy and quick to learn how to expose a panoramic radiograph. 
o Patients prefer panoramic radiographs and are exposed to less radiation. 
o All of the above are advantages of panoramic radiography. 

 
Incorrect vertical angulation can result in an image that is _____. 

o elongated 
o foreshortened 
o overlapped 
o either a or b 

 
Developer cut-off will result in a _____ border. 

o straight white 
o straight black 
o curved white 
o curved black 

 



36 

Which of the following is an extraoral film that is placed outside the mouth during x-ray 
exposure? 

o periapical 
o bite-wing 
o panoramic 
o occlusal 

 
A lead apron and thyroid collar _____. 

o is utilized for a full mouth series of films but is not necessary for single periapical 
films 

o must be used on all patients for all exposures 
o is required for pediatric patients but is optional for adults 
o is mandated only for pregnant women 

 
The focal trough is an imaginary three-dimensional curved area or space, shaped like a _____. 

o gutter 
o bowling pin 
o horseshoe 
o baseball diamond 

 
When using size #1 film for the anterior film placements using the paralleling technique, _____ 
maxillary and _____ mandibular films are exposed 

o five; four 
o six; four 
o four; three 
o three; four 

 
In dentistry, the _____ the wavelengths of the x-rays, the greater their energy and their 
usefulness. 

o shorter 
o longer 
o more ionized 
o straighter 

 
The x-ray was discovered on November 8, 1895, by _____. 

o John Greenwood 
o Wilhelm Conrad Roentgen 
o G. V. Black 
o Edmund Kells 

 
One of the rules of radiation protection is to never stand closer than _____ feet from the x-ray 
unit during an exposure unless you are behind a barrier. 

o 2 
o 6 
o 10 
o 15 
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Which of the following time and temperature errors will result in reticulation of the film 
emulsion? 

o inadequate development time 
o developer solution too hot 
o sudden temperature change between developer and water bath 
o inaccurate timer or thermometer 

 
Exposure to radiation _____. 

o no matter how small, has the potential to cause harmful biologic changes 
o has a threshold, below which exposure is entirely safe 
o is safer when there is a single, large dose rather than a series of smaller doses 
o from a dental x-ray machine does not involve particulate radiation and is 

completely safe 
 
The _____ technique is recommended by the American Academy of Oral and Maxillofacial 
Radiology and the American Association of Dental Schools, because it provides the most 
accurate image with the least amount of radiation exposure to the patient. 

o bisecting-the-angle 
o paralleling 
o bite-wing survey 
o short-cone 

 
Advantages of panoramic radiography, when contrasted with intraoral radiography, include 
_____. 

o enhanced image sharpness 
o reduced distortion 
o less radiation exposure 
o lower equipment cost 

 
The most critical component in film processing quality control is _____. 

o processing two test films each day 
o maintaining the freshness of the processing solutions 
o maintaining the darkroom 
o checking the safelight 

 
The dental assistant exposing periapical films using the paralleling technique should always start 
with the _____. 

o anterior teeth 
o molars 
o upper teeth 
o lower teeth 
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According to the test for x-ray film freshness, if the processed film appears _____, the film is 
fresh and has been properly stored and handled. 

o solid black 
o clean with a slight green tint 
o clean with a slight blue tint 
o fogged 

 
_____ hardens the film emulsion during film processing. 

o Rinsing 
o Developing 
o Fixing 
o Washing 

 
Digital radiography uses _____ to create a digital image. 

o radiographic film 
o a digital camera 
o an intraoral sensor and computer 
o both b and c 

 
Anything that occupies space and has a form or shape is _____. 

o energy 
o solid 
o matter 
o a photon 

 
Incorrect horizontal angulation of the PID results in _____. 

o elongation 
o foreshortening 
o blurred images 
o overlapped contact areas 

 
Which of the following statements is true regarding Federal and State regulations on the use of 
dental radiograph equipment? 

o All dental x-ray machines manufactured or sold in the United States after 1934 
must meet federal regulations. 

o The use of dental radiograph equipment is regulated by federal but not state 
regulations. 

o The federal government requires x-ray machines to be registered and charges a 
fee for this registration. 

o Most states have laws that require inspections of dental x-ray equipment on a 
regular basis. 
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For the patient with a hypersensitive gag reflex, the _____ should be exposed last. 
o maxillary molars 
o mandibular molars 
o mandibular anteriors 
o maxillary premolars 

 
The bite-wing film shows _____. 

o the crowns and interproximal areas of the maxillary and mandibular teeth 
o the whole tooth crown to apex and surrounding bone 
o the crestal bone 
o both a and c 

 
Radiographs on an edentulous patient might be required for _____. 

o forensic identification purposes 
o identifying objects embedded in the bone 
o detecting retained root tips, impacted teeth, and lesions 
o both b and c 

 
Which of the following structures will appear radiopaque on dental x-ray film? 

o metal restorations 
o soft tissue 
o tooth decay 
o dental pulp 

 
Which component of the x-ray machine functions in positioning the tubehead? 

o kilovoltage selector 
o control panel 
o extension arm 
o cathode 

 
In panoramic radiography, _____. 

o the film rotates around the patient 
o the tubehead rotates around the patient 
o both the film and the tubehead rotate around the patient 
o neither the film nor the tubehead rotate around the patient 

 
The radiographic image is located within the _____ of the radiographic film. 

o acetate film base 
o adhesive layer that attaches the emulsion to the film base 
o gelatin that suspends the emulsion 
o protective layer that protects the emulsion surface 
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A(n) _____ is a device that intensifies or increases the effect of the radiation and decreases the 
amount of exposure time needed when exposing an extraoral radiograph. 

o screen film 
o film cassette 
o intensifying screen 
o nonscreen film 

 
A radiographic mount should always be labeled with _____. 

o the patient’s name 
o the operator’s name 
o the patient’s name and the date the films were exposed 
o the patient’s name and the date the films were processed 

 
Damage caused by ionizing x-radiation to genetic cells _____. 

o affects only the person being x-rayed 
o can affect future generations 
o affects only the dental assistant 
o affects the cells of the eye, skin, and oral mucosa. 
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Appendix B: Dental Radiography Live Patient Exam  

Patient Exam Criteria 

Student Name: _________ _ 

Patient Name: _________ _ 

1. Professionalism (5 points total) Total 

D 
D 

D 

D 

D 

Student and patient were on time. 
Student was in full uniform, no jewelry, hair up, safety 
glasses, etc. 
Student was prepared with all proper forms submitted 
online, documentation and evaluation sheets required to 
complete exam. 
Students presented themselves positively in language 
and behavior. 
Students communicated to patient proper instructions 
and guidance throughout appointment. 

2. Followed proper procedures (within 60 min, 3 points each procedure, 

12 points total) Total 

D Procedure: Preparing the Patient for Dental Images 
D Procedure: Assembling the XCP Instruments 
D Procedure: Producing Full-Mouth Radiographic Images 

Survey Using Paralleling Technique 
D Procedure: Practicing Infection Control During Image 

Exposure 

3. Self-Evaluation Completed Yes D No D 
4. Instructor evaluation 

(5 points each film, 90 point total) 

Final 107pts 

CJ 
CJ 



42 

 

N, · , ... ._ __ _ ,...__ __ 
,.~ .--,,...,~ -11 ,,._,,on., • ....._ MW haAd 4.1 w. _..,. IUln•,.,... .-,..,. l,.h,1 ~ ,um •-k<I 
~-"-~IRi 111,f U.. I.,._., tt.t- -..a.:r 1ne ~ lloou,d 0.t<r'11>e _,...., _n.cUQM U\ ..... _.,.,_. fO 
,,. k! .... 

fUOtrr u.., r 


