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ABSTRACT 

In light of the national nursing shortage, there is a heightened need to admit students to schools 

of nursing who are likely to persist through graduation. The purpose of this quantitative 

predictive correlational study was to determine if Test of Essential Academic Skills (TEAS) 

subscale testing scores could predict the final course grade in a fundamentals of nursing course 

for sophomore students in a residential, undergraduate, pre-licensure Bachelor of Science in 

nursing (BSN) program at a private university. Archival data consisting of information related to 

sophomore, residential, undergraduate, pre-licensure BSN students at a private university during 

the 2015-2016, 2016-2017, and 2017-2018 academic years were used in this study. The 2015-

2016 sample consisted of 138 sophomore nursing students. The 2016-2017 sample consisted of 

160 sophomore nursing students. The 2017-2018 sample consisted of 188 sophomore nursing 

students. Data were analyzed using multiple linear regression. The null hypothesis for the 2015-

2016 study sample was rejected. The null hypothesis for the 2016-2017 study sample was 

rejected. The null hypothesis for the 2017-2018 study sample was rejected. Based on the results 

of this research study, the TEAS subscale testing scores can predict the final grade in a 

fundamentals of nursing course. Recommendations for future research include conducting 

similar research when the 2018 Essentials of Baccalaureate Education for Professional Nursing 

Practice are released and implemented in BSN Schools of Nursing and expanding the research to 

include Diploma and Associate Degree in nursing (ADN) programs.  

Keywords: Test of Essential Academic Skills, Bachelor of Science in nursing, 

Fundamentals of Nursing, nursing shortage 
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CHAPTER ONE: INTRODUCTION 

Overview 

As a national nursing shortage impacts the nursing profession, patient care outcomes, and 

healthcare costs, there is an added focus on the need for the retention of Bachelor of Science in 

nursing (BSN) students. Efforts to prevent student attrition should begin during the admission 

process. The purpose of this non-experimental quantitative study was to determine if Test of 

Essential Academic Skills (TEAS) subscale testing scores could predict the final course grade in 

a fundamentals of nursing course for sophomore students in a residential, undergraduate, pre-

licensure BSN program at a private university. Chapter one presents a framework for the current 

study, establishes a foundation for this research, and presents the basis for the problem of the 

current study. This chapter covers the following areas: background, the problem statement, the 

purpose statement, the significance of the study, the research question, and definitions.  

Background 

Nursing shortages have been reported in the United States since the 1930s. During the 

post-World War II period, registered nurse positions were difficult to fill because of fewer nurses 

being present in the workforce, lower nursing school enrollments, and an increased demand for 

health care related to an increase in the number of hospitals and the establishment of health 

insurance (Finkelman, 2016; Grando, 1998). During this time frame, the attrition rate for nursing 

education was over 30% (Jinks, Richardson, Jones, & Kirton, 2014). The primary reason for 

attrition from nursing schools during this time was examination failure (Cameron, Roxburgh, 

Taylor, & Lauder, 2011; Jinks et al., 2014). Today, academic failure remains a large contributing 

factor in nursing school attrition.  
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Currently, the United States is experiencing a nursing shortage that has the potential to 

bankrupt the healthcare system as healthcare costs increase and patient outcomes suffer. As 

nurse-to-patient ratios rise as the result of an inadequate number of nurses to care for patients, 

there is a positive correlation to readmission rates within 15 to 30 days after discharge (Stalpers, 

De Brouwer, Kalijouw, & Schuurmans, 2015; Tubbs-Cooley, Cimiotti, Silber, Sloane, & Aiken, 

2013; Twigg, Gelder, & Myers, 2015). This is particularly worrisome given that readmission 

from a healthcare system within 30 days after discharge from that system results in a reduction or 

the elimination of insurance reimbursement for the associated hospitalization (Finkelman, 2016). 

Without an adequate number of nurses caring for patients, healthcare outcomes and costs suffer 

untoward effects. Nationally, federal spending on health care exceeded 3.2 trillion dollars in 

2015 (Centers for Disease Control, 2017). The nursing shortage, as it affects patient outcomes 

and readmission rates, is also having a significant effect on the overall United States economy.  

The negative effects of the nursing shortage make the retention of students in nursing 

education a heightened concern. Student attrition is the departure from a program prior to 

completing the degree completion plan (Gutl, Rizzardini, Chang, & Morales, 2014). Often, the 

vacancies left in the nursing program from student attrition remain unfilled, resulting in fewer 

graduates to fill the registered nurse (RN) vacancies. Additionally, attrition decreases revenue for 

nursing schools. Beyond attrition, a delay in graduation from nursing school postpones the 

ability of the individual to impact the workforce and alleviate the impact of the nursing shortage.  

Bachelor of Science in nursing (BSN) programs exist within a four-year post-secondary 

education institution. Post-secondary completion of any degree specialty is positively correlated 

with higher employment rates, lifetime earnings, aversion to crime, and civil participation 

(Kyllonen, 2012). Despite student retention investments by institutions, the national graduation 
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rate for post-secondary education hovers at just over 60% (National Center for Educational 

Statistics, 2016; O’Keeffe, 2013; Shapiro et al., 2012). The United States has the lowest 

completion rates for higher education of all industrialized countries, hovering at 38% of students 

completing a bachelor degree within four years and 58% completing the degree in six years 

(National Center for Educational Statistics, 2016; O’Keeffe, 2013). Until student attrition is 

effectively addressed, societal issues associated with individuals who do not have a post-

secondary degree will continue to impact society. Students affected by attrition must also bear 

the financial handicap associated with non-completion. The documented untoward effects on 

lifetime earnings, health status, employment opportunities, and incarceration rates are 

complicated by the student debt that accompanies student attrition without the benefit of 

obtaining a higher education degree (Raisman, 2011). Because of this, students who attend 

college but do not obtain a degree enter student loan defaults at a rate of three times higher than 

students who earn a college degree (U.S. Department of Education, 2015). For post-secondary 

institutions, state and local governments spend close to three billion dollars to assist in the 

educational costs of students who drop out of community colleges (Schneider & Yin, 2011). 

Considering the additional federal appropriations that are provided for these students, the costs 

associated with these students rise to over four billion (American Institutes for Research, 2011). 

Student attrition in nursing education often leaves these vacancies unfilled, resulting in fewer 

graduates of the program and fewer nurses to alleviate the impact of the national nursing 

shortage (Harris, Rosenberg, & O’Rourke, 2014).  

The constraints on retention within the nursing workforce, higher education, and nursing 

education make the need for selecting the best-qualified nursing applicants essential. When 

students who have a higher probability of success are admitted to schools of nursing, the 
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likelihood of preventing student attrition increases. The admission selection process should 

consider student strengths and weaknesses as student applicants are vying for limited seats in the 

nursing academic major. Over 64,000 qualified applicants were not accepted into schools of 

nursing because of a lack of resources, qualified faculty, and clinical placements in the year 2016 

(American Association of Colleges of Nursing [AACN], 2017). Ideally, students who are granted 

admission should have a high probability of graduating from the program and passing the 

National Council Licensure Examination for Registered Nurses (NCLEX-RN) after graduation. 

The NCLEX-RN is a national standardized examination that each state board of nursing uses to 

determine if a nursing school graduate is competent to practice as a licensed RN (National 

Council of State Boards of Nursing, 2017). The nursing education admission requirements vary 

from school to school but most often include a grade point average (GPA) requirement, 

prerequisite courses, and an admission examination.  

Students who enter post-secondary education with a higher high school GPA have higher 

retention and completion rates (Kelly & Crellin, 2012; Westrick, Le, Robbins, Radunzel, & 

Frank, 2015). Nursing school admission tests, such as the Test of Essential Academic Skills 

(TEAS), Nursing Entrance Test (NET), and Health Education Systems, Incorporated Admission 

Assessment (HESI A2), provide schools of nursing with a basis for identifying students who may 

struggle with academic achievement in nursing education based on basic skills in mathematics, 

reading, science, and the English language (Ascend Learning, 2012; Harris et al., 2014; Newton, 

2008; Wolkowitz & Kelley, 2010). The TEAS is commonly administered by schools of nursing 

as an admission examination to assess the academic preparedness of prospective nursing students 

as a means of predicting early nursing academic success (Wolkowitz & Kelley, 2010). The test 

consists of four subscales that identify a student’s strengths or weaknesses in mathematics, 
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reading, science, and the English language. Identifying at-risk students before admission to the 

school of nursing can prevent program attrition.  

The theoretical support for this study was based on Benner’s novice to expert nursing 

theory and Vygotsky’s sociocultural theory. These theories offer a strong foundation for the 

student nurse to improve knowledge, technical skills, and critical thinking skills. Benner’s novice 

to expert theory is a commonly employed theory for nursing programs and nursing research 

(Kaakinen & Arwood, 2009). Benner’s theory posits that nurses, or nursing students, advance 

from a novice to expert clinician through their classroom, clinical, and simulation learning 

experiences (Benner, Tanner, & Chesla, 2009). The fundamentals of nursing course under study 

consists of classroom, clinical, and simulation learning experiences. The application of Benner’s 

theory allows nurse educators to observe students’ technical and critical thinking skills. Benner’s 

theory serves as the educational foundation in many educational programs, including the BSN 

program under study.  

Vygotsky’s sociocultural theory involves the concept of the “zone of proximal 

development” in which learners have cognitive movement from potential to actual development 

(Sanders & Welk, 2005). Vygotsky’s theory utilizes scaffolding. Scaffolding refers to building 

on existing knowledge as new knowledge is obtained, in the same manner that a scaffold is used 

in construction to aid in building on to an existing structure (Miller, 2011). The four subscale 

content areas of the TEAS provide the foundation of learning constructs on which nursing 

knowledge can build. Thus, if an applicant demonstrates adequate knowledge in the TEAS 

subscale areas of mathematics, reading, science, and the English language, Vygotsky’s zone of 

proximal development allows students to use this foundational knowledge upon which to build 

nursing knowledge as demonstrated by a higher final course grade.  
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As the nursing shortage continues to affect patient care outcomes and healthcare costs, 

the need to successfully graduate new nurses into the profession grows. The selection of 

qualified nursing school applicants who are likely to persist through nursing education can 

decrease student attrition and aid in the relief of the nursing shortage. Selecting these qualified 

students can be done with the assistance of pre-admission testing, such as the TEAS. Pre-

admission testing can assist in the identification of students’ foundational learning as a basis for 

future nursing knowledge development using Benner’s novice to expert nursing theory and 

Vygotsky’s sociocultural theory. 

Problem Statement 

Nursing education enrollment challenges include a nursing faculty shortage and limited 

clinical site placements. Prior research has adequately addressed the problems of student 

enrollment and faculty shortages in nursing education (American Association of Colleges of 

Nursing, 2017; McNelis, Fonacier, McDonald, & Ironside, 2011). The success of students in 

nursing education has been examined using varying predictive cognitive and non-cognitive 

variables. Bachelor of Science nursing (BSN) student completion rates have been examined 

using static and non-static predictive variables, including age, race, gender, academic 

development, faculty interaction, peer interaction, hours worked, and faculty concern (Evans, 

2013; Kukkonen, Suhonen, & Salminen, 2016). Grade point average (GPA) from previous 

education was shown to be predictive of first-semester performance in second-degree nursing 

students (Kowitlawakul, Brenkus, & Dugan, 2013) while a psychology class may predict nursing 

education success at another higher education institution (Abele, Penprase, & Ternes, 2013). The 

TEAS has been utilized to demonstrate success in lower levels of nursing education (Wolkowitz 

& Kelley, 2010). The problem is that TEAS has been used to predict student success in lower 
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level nursing education, but the student performance on each subscale of the TEAS has not been 

used to predict final grades in a fundamentals of nursing class for residential, undergraduate, pre-

licensure BSN students at a private university.  

Purpose Statement 

The purpose of this quantitative predictive correlational study was to determine if Test of 

Essential Academic Skills (TEAS) subscale testing scores could predict the final course grade in 

a fundamentals of nursing course for sophomore students in a residential, undergraduate, pre-

licensure Bachelor of Science in nursing (BSN) program at a private university. Multiple 

regression was used to determine the relationship between the predictor variables and the 

criterion variable (Gall, Gall, & Borg, 2007). Archival data consisting of information related to 

sophomore residential, undergraduate, pre-licensure BSN students at a private university during 

the 2015-2016, 2016-2017, and 2017-2018 academic years were used in this study.  

The predictor variables were the TEAS mathematics subscale score, TEAS reading 

subscale score, TEAS science subscale score, and TEAS English language subscale score. The 

TEAS is a requirement for application to the School of Nursing under study. The TEAS is 

designed to be used in the admission process for nursing programs. Wolkowitz and Kelley 

(2010) found the TEAS to be a significant predictor of first-year nursing student success in BSN 

programs. The criterion variable was the final grade for fundamentals of nursing course for 

students from a residential, undergraduate, pre-licensure BSN program at a private university. 

Fundamentals of nursing is a required course during the sophomore year at the School of 

Nursing under study. The final grade is based on a 1000 point grading scale where an “A” is 

900-1000 points; “B” is 800-899 points; “C” is 700-799 points; “D” is 600-699 points and “F” is 

less than 600 points.  
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Significance of the Study 

Nursing student success is important for many reasons. First, all student retention and 

success is important for ensuring financial and institutional stability and sustainability (Levitch 

& Shaw, 2014). Second, student attrition and retention rates can add to or subtract from the 

institutional credibility as they are seen as indicators of quality (Angelino, Williams, & Natvig, 

2007; Thompson, 1999). Lastly, the national nursing shortage is expected to grow, and nursing 

graduates are needed to help alleviate the problem. The U.S. Bureau of Labor Statistics projects 

more than 500,000 experienced registered nurses (RNs) to retire by 2022 bringing the need for 

new RNs to 1.1 million (American Nurses Association, 2017). The Institute of Medicine (2010) 

called for an increase in nurses prepared with the Bachelor of Science in nursing (BSN) in the 

workforce from 50% to 80% by the year 2020. Healthcare systems with a higher staff percentage 

of BSN-prepared nurses have been associated with lower patient mortality rates, readmission 

rates, and length-of-stay (Koh, Wang, Richards, & Chan, 2016; Woo, Lee, & Tam, 2017; 

Yakusheva, Lindrooth, & Weiss, 2014). Over 64,000 qualified applicants are rejected from 

nursing programs in the United States because of a lack of qualified faculty, clinical preceptors, 

clinical sites, classroom space, and budgetary constraints (AACN, 2017). This makes the need to 

retain students who are admitted to BSN programs even more imperative.  

This study was important to the topic of nursing student retention in relation to School of 

Nursing admission Test of Essential Academic Skills (TEAS) subscale scores’ predictive value 

on final course grades for a fundamentals of nursing course for a residential, undergraduate, pre-

licensure BSN program at a private university. The use of predictive analytics to identify at-risk 

students in a thoughtful way so that more evidence-based intervention strategies can be 

employed with residential, undergraduate, pre-licensure BSN students will benefit higher 
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education, the field of nursing, and the national economy. The intent of this study was to utilize 

predictive analytics to identify at-risk students in a BSN program. The identification of these 

students can guide data-based institutional intervention strategies for student success and 

retention beginning in lower level nursing education. 

Research Questions 

RQ1: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2015-2016 academic year? 

RQ2: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2016-2017 academic year? 

RQ3: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2017-2018 academic year? 

Definitions 

1. Bachelor of Science in Nursing: An academic degree in the science and principles of nursing 

from an accredited tertiary institution (United States Department of Labor, 2017). Graduates 

are eligible to sit for the NCLEX-RN.  

2. National Council Licensure Examination for Registered Nurses (NCLEX-RN): The national 

standardized examination that each state board of nursing uses to determine if a nursing 
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school graduate is competent to practice as a licensed RN (National Council of State Boards 

of Nursing, 2017). 

3. Nursing: “The protection, promotion, and optimization of health and abilities; prevention of 

illness and injury; alleviation of suffering through the diagnosis and treatment of human 

response; and advocacy in the care of individuals, families, communities, and populations” 

(American Nurses Association, 2010, p. 8). 

4. Student attrition: Departure from a program prior to completing the degree completion plan 

(Gutl et al., 2014). 

5. Student retention: A measure of the rate at which students persist in their educational program 

at the institution (Hagedorn, 2005). For this study, student retention is expressed in student re-

enrollment in a subsequent academic year (fall to fall) to the School of Nursing without a 

nursing course failure. 

6. Test of Essential Academic Skills (TEAS): The TEAS is a standardized exam created by 

Ascend Learning that is used to assess academic preparedness for nursing and allied health 

programs. The test consists of 170 multiple choice questions covering the subscale content 

areas of mathematics, reading, science, and English language (Ascend Learning, 2012).  
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CHAPTER TWO: LITERATURE REVIEW 

Introduction 

Chapter two presents a discussion of the theoretical framework of the study and a review 

of recent literature. The theoretical framework includes a theory grounded in nursing, Benner’s 

novice to expert theory, and an educational theory, Vygotsky’s sociocultural theory. The review 

of literature examines nursing education curriculum, types of Registered Nurse (RN) degrees, 

National Council Licensure Examination for Registered Nurses (NCLEX-RN), the fundamentals 

of nursing class found within nursing curricula, nursing student attrition, predictors of nursing 

student success, the Test of Essential Academic Skills (TEAS), and the TEAS subscales of 

mathematics, reading, science, and the English language.  

Theoretical Framework 

The theoretical support for this study is based on Benner’s novice to expert theory and 

Vygotsky’s sociocultural theory (Benner, 2001; Vygotsky, 1978). Benner’s theory is from the 

realm of nursing while Vygotsky’s theory stems from education. Both theories have an 

underlying theme of moving students into a higher level of learning or functioning based on 

previous knowledge and experience. Before students enter higher education, foundational 

knowledge and experiences are needed as a point of reference upon which new learning can 

occur. As students enter lower level nursing courses, such as health assessment and fundamentals 

of nursing, this baseline learning is challenged, bringing students to a new level of understanding 

of nursing knowledge. Knowledge from lower level nursing courses allows students to 

understand more complex medical situations and interact with these medical conditions in the 

clinical setting.  
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As new graduates, individuals are initially provided a preceptor to orient them to the 

needed knowledge and skill set for the selected patient population. As the nursing graduate 

develops a baseline of clinical experience and knowledge, he or she is entrusted with more 

complex patient scenarios and less supervision. Expertise is developed for nursing students and 

new practitioners when educational and clinical experience test and refine theories and 

hypotheses (Benner, 2001). The four subscale content areas of the Test of Academic Skills 

(TEAS), mathematics, reading, science, and English language, provide a foundation of learning 

constructs on which nursing knowledge and safe clinical practice can grow.  

Benner’s Novice to Expert Theory 

Patricia Benner’s novice to expert theory is founded on the Dreyfus model of skill 

acquisition (Benner, 2001). The Dreyfus model of skill acquisition describes how learners 

acquire skills through instruction and practice. The Dreyfus model demonstrates how instructors 

facilitate learning, growth, and competence development based on a learner’s position on the 

scale of novice, advanced beginner, competent, proficient, and expert (Ahlstrom, 2014). Benner 

took the Dreyfus model and applied it to nursing. Nursing research and nursing programs 

commonly use the novice to expert theory as a framework upon which to build nursing 

curriculum (Kaakinen & Arwood, 2009).  

Within the novice to expert theory, Benner describes the same five stages of skill 

development that the Dreyfus brothers applied to the military. Benner’s (2001) theory recognizes 

that learners cannot be responsible for what is beyond their learning and experience. Benner 

explains her theory in the context of the current national nursing shortage and nursing 

educational growth constraints of lack of faculty and lack of clinical placements. The novice 

stage describes learners who benefit from instruction and close supervision. The novice learner’s 
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thought process is more rigid and inflexible (Benner, 2001). In the advanced beginner phase, 

learners begin to develop situational awareness related to prior learning experiences. As the 

advanced beginner moves to the competent stage, the individual is able to determine what 

aspects of the experience are important and what aspects can be ignored, based on a perspective 

of prior learning experiences. From competent, learners move to the proficient stage where 

situations are put into perspective based on experience and recent learning. Situations are able to 

be interpreted as a whole versus in compartmentalized aspects. In the expert stage, learners 

develop intuition with situations and display a deep understanding of the total clinical situation 

(Benner, 2001).  

Nursing faculty expect lower level students to establish their nursing knowledge on the 

basis of memorization and the ability to recall information. As new challenges in learning occur, 

an understanding of the material that students have put to memory transpires. For example, basic 

anatomy and physiology of the heart is common knowledge for lower level nursing students. 

From this basic understanding of heart anatomy and physiology, students can develop a 

knowledge of the pathophysiologic changes that occur during a myocardial infarction. From this 

understanding, students can apply this knowledge to the care of the patient experiencing a 

myocardial infarction. Applying this knowledge involves an analysis of each part of the patient 

scenario including age, co-morbidities, medications, and past medical history. Evaluating 

interventions is the next level of understanding where students determine if interventions were 

effective. This scenario demonstrates learning through the use of the nursing process (assessing, 

diagnosing, planning, implementing, evaluation) (Ackley & Ladwig, 2014). In this learning 

process, students can progress on Benner’s novice to expert spectrum.  
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As nursing students acquire new skills within classroom and clinical learning 

experiences, they can transition on the novice to expert continuum, making new experiences 

more meaningful to the impact on educational goals and patient care outcomes (Benner, Tanner, 

& Chesla, 2009). Knowledge acquisition for nursing students begins with life experiences and 

nursing education pre-admission knowledge. Nursing students develop nursing knowledge 

through building on prior knowledge and skills with experiential learning as they progress 

through the nursing curriculum (Homard, 2013). The concept of utilizing previous classroom and 

clinical experiences within nursing education connects Benner’s novice to expert theory to 

Vygotsky’s sociocultural theory. 

Vygotsky’s Sociocultural Theory 

  Vygotsky’s sociocultural theory proposes that cognitive development is derived from 

social interactions (Sanders & Welk, 2005). The theory originally focused on the adult transfer of 

knowledge to children. According to Vygotsky, adults have a responsibility to share knowledge 

with children and other “less advanced members of society in order to advance their cognitive 

development” (Miller, 2011, p. 169). Central to Vygotsky’s theory is the zone of proximal 

development. The zone of proximal development is the distance between the “actual 

developmental level as determined by independent problem solving and the level of potential 

development as determined by problem-solving under adult guidance or in collaboration with 

more capable peers” (Vygotsky, 1978, p. 86). The goal of a nursing educator is to provide 

direction and stimuli for students to move to a higher level of cognitive thinking, scaffolding on 

the existing knowledge of the learner. 

The pedagogical term scaffolding refers to providing sufficient support for learners in 

order to stimulate learning when concepts and skills are first introduced. The support is gradually 
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withdrawn as the learner progresses along the learning spectrum and begins to assume an 

increasingly independent role in the learning process (Kable et al., 2018). As new material is 

introduced, learners may experience a disequilibrium when new learning challenges prior 

knowledge. Using the zone of proximal development, or scaffolding, the learner can be assisted 

through the disequilibrium phase and assimilate new skills and knowledge into their nursing 

practice (Clapper, 2015).  

Scaffolding implies that learners are adequately supported by prior related curriculum 

learning experiences before being fully immersed in more difficult learning concepts and clinical 

experiences. Scaffolding has been used in numerous studies within nursing education 

encompassing all levels of nursing education (Herrington & Schneidereith, 2017; Kable et al., 

2018; Kelsey & Hayes, 2015). Scaffolding in nursing education involves assisted performance 

where modeling, feedback, instruction, questioning, and cognitive structuring are utilized 

(Sanders & Welk, 2005). As the learner demonstrates the ability to practice independently, the 

faculty can remove or lessen the scaffold for the student. The zone of proximal development and 

scaffolding allow the instructor and student to recognize knowledge-in-waiting as they utilize 

knowledge-in-use to move learners along the Benner novice to expert continuum.  

Nursing Education Curriculum 

Undergraduate nursing education curriculum is guided by the accrediting agencies for 

nursing education. The Accreditation Commission for Education in Nursing (ACEN) accredits 

Diploma, Associate Degree in nursing (ADN), and Bachelor of Science in nursing (BSN) 

undergraduate registered nurse programs. The Commission on Collegiate Nursing Education 

(CCNE) is a subsidiary of the American Association of Colleges of Nursing (AACN). The 

CCNE accredits BSN undergraduate programs only and is recognized by the U.S. Secretary of 
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Education.  This recognition affects funding and reimbursement for BSN programs (AACN, 

2018). The program under study has full accreditation with CCNE. 

Bachelor of Science in nursing education curriculum is framed by The Essentials of 

Baccalaureate Education for Professional Nursing Practice, a publication of AACN that is 

designed to prepare BSN nurses for the 21st-century healthcare system (AACN, 2008). This 

document was an update of the same document that was previously released in 1998 (AACN, 

1998). A BSN-prepared nurse is expected to fulfill the roles of care provider, 

manager/coordinator of care, and member of the nursing profession (AACN, 2008). It is 

important to note that AACN does not dictate the exact course that must cover each Essential 

content; rather AACN states that the content must be adequately addressed throughout the 

nursing curriculum. The content of each Essential is interwoven into every nursing course in 

such a way that students are often unaware that the Essentials exist (Flinders, 2013). The 

curriculum of the nursing program under study is based on the 2008 Essentials of Baccalaureate 

Education for Professional Nursing Practice. Table 1 provides a listing of the nine Essentials of 

Baccalaureate Education for Professional Nursing Practice. 
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Table 1 

The Essentials of Baccalaureate Education for Professional Nursing Practice (2008) 

Essential I: Liberal Education for 

Baccalaureate Generalist Nursing 

Practice 

A solid base in liberal education provides 
the cornerstone for the practice and 
education of nurses. 

Essential II: Basic Organizational and 

Systems Leadership for Quality Care and 

Patient Safety 

 

Knowledge and skills in leadership, 
quality improvement, and patient safety 
are necessary to provide high-quality 
health care. 

Essential III: Scholarship for Evidence-

Based Practice 

Professional nursing practice is grounded 
in the translation of current evidence into 
one’s practice. 

Essential IV: Information Management 

and Application of Patient Care 

Technology 

Knowledge and skills in information 
management and patient care technology 
are critical in the delivery of quality 
patient care. 

Essential V: Health Care Policy, Finance, 

and Regulatory Environments 

 

Healthcare policies, including financial 
and regulatory, directly and indirectly 
influence the nature and functioning of the 
healthcare system and thereby are 
important considerations in professional 
nursing practice. 

Essential VI: Interprofessional 

Communication and Collaboration for 

Improving Patient Health Outcomes 

Communication and collaboration among 
healthcare professionals are critical to 
delivering high quality and safe patient 
care. 

Essential VII: Clinical Prevention and 

Population Health 

Health promotion and disease prevention 
at the individual and population level are 
necessary to improve population health 
and are important components of 
baccalaureate generalist nursing practice. 

Essential VIII: Professionalism and 

Professional Values 

 

Professionalism and the inherent values 
of altruism, autonomy, human dignity, 
integrity, and social justice are 
fundamental to the discipline of nursing. 

Essential IX: Baccalaureate Generalist 

Nursing Practice 

 

The baccalaureate graduate nurse is 
prepared to practice with patients, 
including individuals, families, groups, 
communities, and populations across the 
lifespan and across the continuum of 
healthcare environments. 

The baccalaureate graduate understands 
and respects the variations of care, the 
increased complexity, and the increased 
use of healthcare resources inherent in 
caring for patients. 
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Types of Registered Nurse Degrees 

The National Council of the State Boards of Nursing (NCSBN) recognizes three entry 

levels of practice for registered nurses (RNs). These basic levels of RN education include 

Diploma, Associate Degree in nursing (ADN) and Baccalaureate (NCSBN, 2017). A 

baccalaureate is considered the same as a Bachelor of Science in nursing (BSN). Upon 

graduation from an accredited school of nursing, individuals must pass the National Council 

Licensing Examination for Registered Nurses (NCLEX-RN). In 2014, there were 1,869 schools 

of nursing in the United States. Of these, 67 were Diploma programs, 1,092 were ADN 

programs, and 710 were BSN programs (National League for Nursing [NLN], 2014).  

A Diploma in nursing education is typically based out of a hospital nursing school rather 

than a higher education institution (American Association of Colleges in Nursing [AACN], 

2018). Diploma programs routinely last three years. Diploma nursing programs represented 4% 

of all nursing programs in the United States in 2014 (NLN, 2014). As the nursing profession has 

gained a solidified theoretical foundation, the number of Diploma programs has declined 

(Institute of Medicine, 2011). Graduates of Diploma programs are eligible to sit for the NCLEX-

RN.  

An ADN is typically offered in a community college setting. Associate Degree in nursing 

programs routinely lasts two to three years. Associate Degree in nursing programs represented 

58% of all nursing programs in the United States in 2014 (NLN, 2014). Because graduates can 

enter the nursing workforce within two or three years, ADN programs serve as a good source of 

relief in the national nursing shortage. Graduates of ADN programs are eligible to sit for the 

NCLEX-RN.  
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A BSN is a four-year degree provided from a college or university. Bachelor of Science 

in nursing programs represented 38% of all nursing programs in the United States in 2014 (NLN, 

2014). Diploma and ADN curricula are encompassed in a BSN degree. However, BSN students 

also receive more in-depth knowledge acquisition of physical science, social science, nursing 

research, community health, management, leadership, and the humanities (AACN, 2018). As the 

Affordable Care Act has shifted the focus of health care to a community-based setting, BSN 

graduates have been intentionally exposed to this concept within their nursing curriculum, 

making the importance of a BSN education heightened. Graduates of BSN programs are eligible 

to sit for the NCLEX-RN.  

In 2010, the Institute of Medicine called for an increase in the number of BSN-prepared 

nurses to 80% of the nursing workforce by the year 2020 (Institute of Medicine, 2010). Almost 

79% of healthcare facilities currently express a strong preference for BSN-prepared nurses, and 

45% require newly hired RNs to have a BSN (AACN, 2018). Magnet is a nursing recognition 

program under the umbrella of the American Nurses Credentialing Center (ANCC, 2017). 

Magnet status is the highest recognition that a nursing organization can achieve. Magnet 

recognition for hospitals is very hard to obtain and maintain. A hospital with Magnet certification 

is recognized for high-quality nursing care, use of best practices, and improved patient care, 

safety, and satisfaction. Benefits of Magnet designation are improved RN retention, lower nurse 

burnout, increased RN satisfaction, improved patient satisfaction, decreased mortality rates, 

decreased pressure ulcer rates, and decreased patient falls (ANCC, 2017). Having Magnet 

designation is a strong recruiting tool for hospital systems. Because of the plethora of RN 

vacancies in current healthcare workforce, new graduates seek out hospitals with Magnet status 

because these organizations are known for their positive work environment and positive patient 
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care outcomes. Magnet certified hospitals are required to have all nursing leadership with a BSN 

or a master of science in nursing and a plan in place for the nursing workforce to be at least 80% 

BSN-prepared by 2020. Magnet, the top national recognition for nursing organizations, 

recognizes the benefits of a BSN-prepared RN workforce.  

Patient outcomes improve when care is delivered by a BSN-prepared RN. Patient deaths 

have an average reduction of 2.12 per 1000 for every 10 point increase in the percentage of BSN-

prepared RNs within a hospital setting (Kutney-Lee, Sloane, & Aiken, 2013). Healthcare systems 

with a higher staff percentage of BSN-prepared nurses have been associated with lower 

readmission rates and length-of-stay (Koh et al., 2016; Woo et al., 2017; Yakusheva et al., 2014). 

Additional benefits that have been associated with a higher percentage of BSN-prepared nurses 

are lower congestive heart failure mortality and lower incidence of decubitus ulcers, 

postoperative deep vein thrombosis, and postoperative pulmonary embolisms (Blegen, Goode, 

Park, Vaughn, & Spetz, 2013). Improved patient outcomes lead to a decrease in healthcare 

spending.  

The push for more BSN-prepared nurses extends beyond the Institute of Medicine and 

the ANCC. In 1996, the National Advisory Council on Nurse Education and Practice (NACNEP) 

stated that two-thirds of the nursing workforce should be BSN-prepared or higher (NACNEP, 

1996). New York recognized the need for a nursing workforce that is prepared with the BSN. As 

a result of the Institute of Medicine, ANCC, and NACNEP recommendations, New York passed 

Senate Bill S2145, “BSN in 10,” requiring all nurses to obtain a BSN within ten years. Failure of 

an RN to do so results in license suspension. Nurses currently in the New York state workforce 

are grandfathered in, regardless of their degree level (New York Senate, 2016). As the call for 
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more BSN-prepared registered nurses continues, effectively selecting candidates for nursing 

education is of heightened importance.  

National Council Licensure Examination for Registered Nurses 

Nursing school success goes beyond grade point average (GPA) and graduation rates. 

Nursing school accreditation measures nursing school success as passing the National Council 

Licensure Examination for Registered Nurses (NCLEX-RN). The Commission on Collegiate 

Nursing Education (CCNE) requires accredited schools to maintain an annual NCLEX-RN pass 

rate for all test takers of at least 80% (American Association of Colleges of Nursing, 2018). 

Passing the NCLEX-RN is also regarded as an indicator of nursing program quality (Langford & 

Young, 2013; Taylor, Loftin, & Reyes, 2014). All individuals who complete an accredited 

registered nurse (RN) program, whether a Diploma, Associate Degree in nursing (ADN), or 

Bachelor of Science in nursing (BSN) program, must pass the NCLEX-RN in order to practice as 

a licensed RN. The NCLEX-RN is governed by the National Council for State Boards of Nursing 

(NCSBN). The NCSBN is a not-for-profit organization consisting of jurisdictional boards of 

nursing from all 50 states, the District of Columbia, and four U.S. territories (NCSBN, 2017). 

The NCSBN also governs the National Council Licensure Examination for Practical Nurses 

(NCLEX-PN). The mission of NCSBN is to provide regulatory excellence in the areas of public 

health, safety, and welfare. 

The NCLEX-RN is a standardized exam that each state board of nursing requires in order 

to determine if a nursing school graduate is prepared for entry-level nursing practice, meaning 

that the candidate has the minimum knowledge, skills, and abilities required to deliver safe, 

effective care (NCSBN, 2017). The NCLEX-RN is administered on a computer using computer 

adaptive testing. As the licensure candidate answers questions, the computer program estimates 
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the candidate’s ability to safely practice as an RN based on all previous answers. The exam ends 

when the computer program can determine with 95% confidence that a candidate is above or 

below the passing standard (NCSBN, 2017). The number of questions on the NCLEX-RN can 

range from 75 to 265 over a six-hour time period based on when the candidate demonstrates a 

passing or failing competence. In 2016, first time NCLEX-RN test takers passed the exam 84.6% 

of the time regardless of the degree type. For BSN students, first time NCLEX-RN testers passed 

87.8% of the time (NCSBN, 2017).  

Fundamentals of Nursing 

Fundamentals of nursing is a lower level nursing class that is typically taught during the 

first year in nursing school. The overarching learning outcome of the course revolves around 

helping novice student nurses develop a more solid foundation in critical thinking, evidence-

based practice, and nursing theory while teaching students how to perform medical skills and 

procedures (Perry, Potter, Stockert, & Hall, 2017). As the course name implies, the course 

focuses on meeting the fundamental needs of the patient population that the nurse is working 

with. The American Nurses Association (ANA, 2010) defines nursing as, “the protection, 

promotion, and optimization of health and abilities; prevention of illness and injury; alleviation 

of suffering through the diagnosis and treatment of human response; and advocacy in the care of 

individuals, families, communities, and populations” (p. 8). The fundamentals of nursing course 

is designed to enable students to carry out the ANA definition of nursing in their nursing 

education and within their nursing practice.  

The nursing skills and thought processes that are developed and refined in fundamentals 

of nursing allow students to enter the patient care setting with foundational knowledge to utilize 

and build upon with patient care experiences. The course contains didactic and clinical 
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components where both components allow for coordinated and coherent sequencing of 

instruction so that previous knowledge can be supplemented with new knowledge (Jun, Lee, 

Park, Chang, & Kim, 2013). The didactic portion of the course covers content and rationales and 

enhances critical thinking. The clinical component of the course provides hands-on nursing skill 

and patient care experiences upon which students can enhance understanding and improve 

clinical practice.  

The National Council Licensure Examination for Registered Nurses (NCLEX-RN) test 

plan consists of management of care (20%), pharmacological and parenteral therapies (15%), 

physiological adaptation (14%), reduction of risk potential (12%), safety and infection control 

(12%), basic care and comfort (9%), psychosocial integrity (9%), and health promotion and 

maintenance (9%) (National Council of State Boards of Nursing, 2016). Final course outcomes 

for fundamentals in nursing can correlate to NCLEX-RN success. Final course grades of less 

than or equal to “C” in lower level nursing courses such as fundamentals in nursing was a 

significant predictor variable for passing the NCLEX-RN (Kaddoura, Flint, Van Dyke, Yang, & 

Chiang, 2017). The Fundamentals of Nursing Health Education Systems, Incorporated (HESI) 

exam was a significant predictor of first attempt NCLEX-RN outcomes, making the 

fundamentals of nursing course a significant part of a student’s nursing education (Schooley & 

Kuhn, 2013). Much of the NCLEX-RN content is introduced during the fundamentals of nursing 

course, making academic performance in the course foundational to the student’s ability to 

practice as a registered nurse. 

Nursing Student Attrition 

Graduates from schools of nursing hold heightened importance in light of the national 

nursing shortage. By the year 2022, there is expected to be a registered nurse (RN) job vacancy 
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of 1.1 million (American Nurse Association, 2017). Fulfilling the RN vacancies with nursing 

school graduates has several limiting factors. Every year, nursing schools are unable to admit all 

qualified applicants. Budgetary constraints and a lack of qualified faculty, clinical preceptors, 

clinical sites, and classroom space result in over 64,000 qualified applicants being denied 

admission to schools of nursing (American Association of Colleges of Nursing [AACN], 2017).  

Of the individuals who are admitted to nursing education, attrition rates can be as high as 

50% (Harris et al., 2014). The impact of nursing school attrition has a significant societal impact 

as demands for health care are expected to steadily rise because of an aging population and the 

expansion of access to care (AACN, 2017; Juraschek, Zhang, Ranganathan, & Lin, 2012). Often 

the vacancies left because of attrition remain unfilled, further impacting the ability of new RN 

graduates to fill nursing vacancies. Attrition can also affect school accreditation, financial aid, 

and the reputation of the school (Levitch & Shaw, 2014). For these reasons, using benchmarks 

for nursing student success in an effort to select qualified applicants with the highest likelihood 

of being retained in schools of nursing is needed in an effort to help alleviate the national nursing 

shortage.  

Predictors of Nursing Student Success 

Admission criteria for nursing education can contain multiple aspects of a student’s 

academic performance and preparation. Often, components of the admission criteria include 

standardized testing such as the Scholastic Aptitude Test (SAT) and/or American College Test 

(ACT), prerequisite courses, grade point average (GPA), and pre-admission tests such as the 

Health Education Systems, Incorporated Admission Assessment (HESI A2), Nursing Entrance 

Test (NET), or Test of Essential Academic Skills (TEAS). Each component of the admission 
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process for nursing education contains some predictive component to the student’s success in 

nursing school.  

Scholastic Aptitude Test  

The Scholastic Aptitude Test (SAT) was first introduced in 1926 as a standardized test 

for college admissions (College Board, 2016). In 2016, more than 1.6 million college prospective 

students took the SAT in preparation for admission to a higher education institution. The SAT is 

designed to assess an individual’s college readiness. The correlation between increased SAT 

scores and first-year grade point average (GPA) in higher education has hovered in the mid-.60s 

across multiple correlations (Mattern & Patterson, 2014). The strongest predictive ability of SAT 

scores on higher education academic performance is seen only when SAT scores are combined 

with high school GPA (Hannon, 2014; Kobrin, Patterson, Shaw, Mattern, & Barbuti, 2008; 

Mattern & Patterson, 2014). Within nursing education, SAT scores have been shown to be 

predictive of National Council Licensure Examination for Registered Nurses (NCLEX-RN) 

passage rates such that students entering higher education with higher SAT scores passed the 

NCLEX-RN on the first attempt (Romeo, 2013). The correlation of SAT scores and higher 

education performance on first-time test taker’s NCLEX-RN success increased when GPA was 

factored into the correlation (Romeo, 2013).  

American College Test  

The American College Test (ACT) was introduced in 1959 by McCarrel and Lindquist as 

a curriculum-based measure of students’ college readiness (ACT, 2015). The ACT is comprised 

of four subsections including mathematics, reading, science, and the English language. The ACT 

has shown a dependable linear relationship between college readiness scores and first-year GPA 

(Allen & Sconing, 2005). The probability of a first-year student earning a GPA of 3.0 or higher 
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is 0.66 as the ACT composite score increases to 30 (Sawyer, 2010). Subscores and composite 

ACT scores have also shown the ability to predict student success in community college courses 

(Harris & King, 2016). Like SAT scores, ACT scores demonstrate a higher predictive value of 

higher education academic success when combined with high school GPAs (Bridgeman, Pollack, 

& Burton, 2008; Kobrin et al., 2008; Sawyer, 2010; Westrick et al., 2015). Nursing school 

completion and higher ACT composite scores have demonstrated correlation using retrospective 

data (Gilmore, 2008). Increased nursing school completion was shown in students with a higher 

ACT reading subscore (Gilmore, 2008) and ACT science subscore (Grossbach & Kuncel, 2011).  

Nursing School Prerequisite Courses 

Admission to schools of nursing often requires successful completion of prerequisite 

coursework. One fallacy in evaluating prerequisite courses as a predictor of success in nursing 

education is that variability exists in the number of credits assigned to a course, and there is 

variation in a school’s requirement of a course as a nursing prerequisite course versus a core 

nursing course (Benner, Sutphen, Leonard, & Day, 2010; Giddens & Meyer, 2016). While 

nursing education prerequisite courses vary from institution to institution, the requirements of 

schools of nursing often contain foundational science courses such as anatomy and physiology, 

chemistry, and microbiology.  

A grade of “B” or better in prerequisite courses has been associated with student success 

in first semester courses in nursing education (Korvick, Wisener, Loftis, & Williamson, 2008). 

Conversely, nursing students with a final course grade of “D” or “F” in prerequisite courses in 

science or mathematics were found to be significantly less likely to pass the National Council 

Licensure Examination for Registered Nurses (NCLEX-RN) on the first attempt (Lavandera et 

al., 2011). Final course grades for the science prerequisite courses of chemistry, anatomy, 
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microbiology, pharmacology, and pathophysiology showed predictive value for student success 

on their first attempt on the NCLEX-RN (Elder, Jacobs, & Fast, 2015). Pathophysiology is the 

study of altered function in the human body because of disease. Lower final course grades in 

pathophysiology have been associated with lower first time NCLEX-RN pass rates (Herrera & 

Blair, 2015). Non-nursing courses in psychology (Abele et al., 2013) and philosophy (Elder et 

al., 2015) have also shown predictive value in the successful completion of nursing education.  

Grade Point Average  

Grade point average (GPA) evaluation is a common component of admission to 

institutions of higher education. Within nursing education, GPA upon admission can serve as a 

predictor for student retention and passage of the National Council Licensure Examination for 

Registered Nurses (NCLEX-RN) upon graduation. Students who enter post-secondary education 

with a higher high school GPA have higher retention and completion rates (Kelly & Crellin, 

2012; Westrick et al., 2015). Grade point average from previous higher education was shown to 

be predictive of first-semester performance in second-degree nursing students (Kowitlawakul et 

al., 2013). Nursing school admission GPAs have shown a significant relationship to graduation 

GPAs (r = .376; p ≤ .001) (Crouch, 2015). National Council Licensure Examination for 

Registered Nurses passage rates have demonstrated a positive correlation to higher education 

cumulative GPAs and nursing GPA (Elder et al., 2015; Giddens & Gloeckner, 2005; Gilmore, 

2008; McCarthy, Harris, & Tracz, 2014; Yin & Burger, 2003).  

Health Education Systems, Incorporated Admission Assessment  

Elsevier education offers an Evolve Health Education Systems, Incorporated Admission 

Assessment (HESI A2) exam for use in nursing school admissions for Associate Degree in 

nursing (ADN) and Bachelor of Science in nursing (BSN) programs. The purpose of the HESI 
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A2 exam is to assess the readiness of prospective students for health-related programs within 

higher education (Elsevier Education, 2016). Reliability coefficients for the HESI A2 exam are 

calculated using item analysis data from all previous administrations of the test items. The HESI 

A2 consists of exams on the academic areas of English language (reading comprehension, 

vocabulary and general knowledge, grammar), mathematics (basic mathematical skills), science 

(biology, chemistry, physics, anatomy and physiology), and learner profile (learning style, 

personality profile). The Elsevier Education recommendation for HESI A2 administration is to 

select three main academic areas from English language, mathematics, and science, and two 

personal assessment areas (Elsevier Education, 2016). However, schools can select which tests 

they want to assess in their applicants. The exam length varies depending on how many 

subscales the school selects to test applicants on.  

The HESI A2 exam has demonstrated the ability to predict nursing school success 

beyond the first year in the nursing program. The conceptual framework used in the development 

of HESI A2 exam is based on classical test theory and critical thinking theory (Morrison, 

Adamson, Nibert, & Hsia, 2004). Classical test theory, or true score theory, consists of the use of 

test scores to analyze test results for improved reliability (Wu, Tam, & Jen, 2017). Critical 

thinking theory focuses on understanding the learning process while taking into account the 

interaction of foundational knowledge and ongoing learning processes (Norris & Phillips, 1987). 

For 68 ADN students, composite HESI A2 scores demonstrated significant positive correlation 

with eight of nine nursing course final grades throughout all levels of the program (Murray, 

Merriman, & Adamson, 2008). For 69 BSN students, HESI A2 composite scores demonstrated 

significant positive correlation with 10 of 20 nursing course final grades throughout all levels of 

the program (Murray et al., 2008). Underwood, Williams, Lee, and Brunnert (2013) revealed 
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statistically significant correlation in HESI A2 subscores with final grades in the first three 

nursing courses within a BSN program.  

Nursing Entrance Test  

The Kaplan Nursing Entrance Test (NET) is an assessment for nursing school applicants 

that aids in the determination of whether or not an applicant has the necessary academic skills for 

success in a school of nursing (Kaplan Nursing, 2012). The Kaplan NET is nursing-content 

focused with subscales in reading comprehension, writing, mathematics, science, and critical 

thinking. Nursing content on the Kaplan NET focuses on mathematical skills for clinical 

competence and anatomy and physiology knowledge that is appropriate to a high school 

graduate. The Kaplan NET is a 91-question multiple choice exam designed for students with a 

high school education (Kaplan Nursing, 2012). Reading comprehension on the Kaplan NET 

consists of 22 questions limited to a 45-minute timeframe. The mathematics portion of the 

Kaplan NET consists of 28 questions and has a 45-minute time limit for completion. The writing 

section contains 21 questions with a 45-minute timeframe of completion. The science section 

contains 28 questions with a 30-minute completion time. Bondmass, Moonie, and Kowalski 

(2008) found a significant correlation in Kaplan NET testing scores and National Council 

Licensure Examination for Registered Nurses (NCLEX-RN) success rates.  

Test of Essential Academic Skills  

The purpose of the Assessment Technologies Institute (ATI) Test of Essential Academic 

Skills (TEAS) is to evaluate an individual’s overall academic preparedness for an education 

system within nursing or allied health (ATI, 2016). Allied health consists of a group of health 

care-related professions that have an adjunctive role with the work of physicians and other 

healthcare specialists (Committee on Allied Health Education & Accreditation, 1987). Allied 



42 


 



health professionals can include speech pathologists, nutritionists, audiologists, and occupational 

therapists. Test development consisted of content analysis and a blueprint survey according to 

the American Educational Research Association (AERA), American Psychological Association 

(APA), and National Council on Measurement in Education (NCME) Standards for Educational 

and Psychological Testing (ATI, 2016).  

The TEAS consists of four subscales: mathematics, reading, science, and the English 

language. The test design is that individuals taking the assessment will complete all four content 

areas and that the total score, based on the four content areas, would be the value used to assist in 

decisions regarding a candidate’s entry into a nursing or allied health program. The subscale 

scores can be used to identify areas where applicants may need additional study but should not 

solely be used in making admission decisions (Ascend Learning, 2012; ATI, 2016; Wolkowitz & 

Kelley, 2010). The use of the TEAS as a tool in the admission process versus the deciding factor 

supports the AERA, APA, and NCME (2014) Standard 12.10, “In educational settings, a 

decision or characterization that will have major impact on a student should take into 

consideration not just scores from a single test but other relevant information” (p. 198).  

The ATI TEAS has been shown to predict early nursing success in Associate Degree in 

nursing (ADN) and Bachelor of Science in nursing (BSN) programs (Ascend Learning, 2012; 

Bremner, Blake, Long, & Yanosky, 2014; Wolkowitz & Kelley, 2010). Assessment 

Technologies Institute TEAS subscores have demonstrated predictability of testing results for 

ATI nursing specialty test scores, such as fundamentals, medical surgical, nursing care of 

children, mental health, and maternal newborn (McCarthy et al., 2014). The linear combination 

of the ATI TEAS subscores predicted the testing scores of individuals on the ATI Fundamentals 

of Nursing assessment scores with statistical significance (F(4, 4100) = 256.467, p < 0.01, R 2 = 
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0.20) (Wolkowitz & Kelley, 2010). The ATI Fundamentals of Nursing assessment is a 

standardized test provided by ATI that is administered in the fundamentals of nursing course 

within the nursing curriculum (ATI, 2016). Fundamentals of nursing is a course that is most 

often required during a student’s first year in nursing school.  

Predictability beyond first-year success in schools of nursing for ADN or BSN programs 

is limited. However, Wambuguh, Eckfield, and Hofwegen (2016) showed that a TEAS score of 

82 or higher increased a nursing student’s odds of graduating from nursing education by a factor 

of 2.14. When looking at first time National Council Licensure Examination for Registered 

Nurses (NCLEX-RN) pass rates, a TEAS score of 82 or higher demonstrated a 96% correlation 

(p-value of 0.96) (Wambuguh et al., 2016). The NCLEX-RN passage probability was increased 

to 98% (p = 0.98) when a TEAS of greater than 82 was combined with a pre-admission science 

courses GPA of at least 3.8. Assessment Technologies Institute TEAS scores have shown the 

ability to demonstrate a correlation to student attrition in nursing schools. As ATI TEAS scores 

increase, nursing school attrition decreases (ATI, 2016). For every 10-point increase in the class 

average of ATI TEAS scores, a 3% decrease in student attrition has been demonstrated with an 

effect size of 0.002 (ATI, 2016). Research on the predictability of the ATI TEAS on nursing 

school success is limited to research conducted by the developer of the test, ATI, and Wolkowitz 

and Kelly (2010).  

The TEAS consists of 170 multiple choice questions covering the domains of 

mathematics, reading, science, and the English language. One hundred fifty of the test questions 

are scored, and 20 of the TEAS questions are pretest questions that are unscored and evenly 

distributed across each of the content domains. The TEAS content is 22% mathematics, 31% 

reading, 31% science, and 16% English language. The mathematics content area contains 
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questions on numbers, algebra, measurement, and data. The reading content area contains 

questions on key ideas and details, craft and structure, and integration of knowledge and ideas. 

The science content area contains questions on human anatomy and physiology, life science, 

physical science, and scientific reasoning. The English language content area contains questions 

pertaining to conventions of standard English, knowledge of language, and vocabulary 

acquisition (ATI, 2016). The TEAS is intended for use in admission to nursing or allied health 

programs within the United States.  

Test of essential academic skills subscale mathematics. The mathematics subscale of 

the Test of Essential Academic Skills (TEAS) consists of 22% of the total test. The topics of 

numbers, algebra, measurement, and data are contained in this portion of the test (ATI, 2016). 

Success in mathematics courses is a strong predictor of a student’s ability to achieve academic 

success in nursing curriculum (Newton, 2008). Mathematics in nursing is used for clinical 

competence in medication administration. The ability to calculate medication dosages and 

intravenous drip rates is a basic but critical component for safe nursing practice (Barra, 2013). 

An example of a medication order that registered nurses (RNs) and student nurses may encounter 

in the patient care setting is an order to give 600 mg of Ampicillin intramuscular every eight 

hours. The directions for dilution on the 2 gm Ampicillin vial states that the medication is to be 

reconstituted with 4.8 mL of sterile water to obtain a concentration of 400 mg per mL 

(University of Kentucky, n.d.). The correct dosage for administration would be 1.5 mL 

Ampicillin.  

Medication administration errors are one of the most common and costly causes of 

patient harm that occurs within the healthcare system. Medication errors negatively affect around 

1.5 million people every year, costing at least $3.5 billion annually and contributing to 7,000 
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patient deaths per year (Lahue et al., 2012). Faddis (1939) was one of the first to document the 

concern over medication errors, specifically caused by dosage miscalculations, within health 

care. Factors contributing to an increased incidence of medication errors include staff 

interruptions, high nurse-to-patient ratios, failure to use safety checks, and administering an 

increased volume of medications (Gonzales, 2010; Roberts & Campbell, 2017). The basic 

mathematical concepts of addition, subtraction, division, and multiplication have been identified 

as a deficit in many student nurses and practicing RNs. Without the understanding of these 

concepts, calculating medication dosages and using formulas for medication administration is 

difficult for student nurses and RNs (Wright, 2012). In a study of 155 student nurses in each 

level of their education, 22% reported difficulty performing calculations without a calculator; 

50% lacked knowledge on how to multiply mixed fractions; and 46% did not know how to 

divide a decimal number by 100 (Bagnasco et al., 2016).  

The most common identified difficulties for students related to medication calculations 

were the interpretation of information, converting units of measure, calculating intravenous drip 

rates, and conceptualization of calculations (Arkell & Rutter, 2012; Bagnasco et al., 2016). For 

RNs to correctly administer drug doses, knowledge of mathematics is essential to ensure safe 

patient outcomes. As new graduates are hired into healthcare systems, they are required to take 

drug calculation exams with 100% proficiency before being allowed to work on a hospital unit 

(Shelton, 2016). A solid baseline knowledge of mathematics has the potential to increase the 

employment potential for nursing graduates. 

Essentials I, II, IV, and V of The Essentials for Baccalaureate Education for Professional 

Nursing Practice address the need for knowledge of mathematics within Bachelor of Science in 

nursing (BSN) education curricula. Essential I identifies the requirement of a liberal education 
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where students have mathematic requirements as part of the curriculum. Essential II guides 

quality care and patient safety. Every BSN curriculum is required to prepare graduates to be able 

to recognize safety and quality concerns, like mathematical errors in medication administration. 

Essential IV dictates that BSN curricula should include education on managing data and 

information in such a way that safe patient care is delivered. Essential V addresses finance 

education within the BSN curriculum to include healthcare financing, reimbursement, and 

economics of health care (American Association of Colleges of Nursing [AACN], 2008). Pre-

nursing school mathematical knowledge allows students to build upon their foundational 

knowledge as they learn to apply this knowledge to constructs specific to the medical profession. 

Test of essential academic skills subscale Reading. Thirty-one percent of the Test of 

Essential Academic Skills (TEAS) assesses reading. The topics covered in this TEAS domain 

include reading comprehension looking at key ideas and details, craft and structure, and 

integration of knowledge and ideas (ATI, 2016). Literacy proficiency is closely linked to higher 

education performance and career success (Carnegie Corporation of New York, 2010; Flippo, 

2011). In this manner, literacy serves as a gateway into a higher socioeconomic status. Given that 

the Scholastic Aptitude Test (SAT) and American College Test (ACT) are a large part of the 

higher education admission process, the ability to read, interpret, and analyze the content of these 

tests is an important component to success in higher education.  

Within the nursing profession, students cannot deliver safe patient care and optimize 

patient outcomes by simply utilizing memorization and recollection. The nursing process 

consists of assessing, diagnosing, planning, implementing, and evaluating (Ackley & Ladwig, 

2014). The use of the nursing process in organizing patient care requires the ability to analyze 

patient presentations, synthesize all data, and think critically to improve patient outcomes. 
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Higher literacy levels in higher education have shown to be associated with higher grade point 

average (GPA) for students obtaining a professional degree (Fulks, 2010). The National Council 

Licensure Examination for Registered Nurses (NCLEX-RN) is the last step that nursing school 

graduates must take in order to practice as a licensed registered nurse (RN). The content of the 

NCLEX-RN recognizes that from the first day a person steps into the role of an RN, every 

individual is responsible for making complex clinical decisions and ensuring that patient care is 

delivered in a manner that promotes health restoration (National Council of State Boards of 

Nursing, 2017). Obtaining basic reading proficiency before beginning nursing education aids 

students in the comprehension of more complex testing, application of knowledge, and 

proficiency in delivering safe patient care.  

The American Association of Colleges of Nursing’s (AACN) Essential I addresses the 

requirement of a liberal education for Bachelor of Science in nursing (BSN) students, to include 

humanities (literature and theology), with an emphasis on the written and spoken word. Essential 

VI states the need for BSN curricula to equip students with the ability to provide effective 

interprofessional communication and collaboration for improving patient health outcomes. As 

Essential I addressed, communication can be written or spoken, making reading proficiency a 

requirement of the BSN curriculum. Essential VIII focuses on professionalism and professional 

values within the BSN curriculum. This essential addresses nurse practice acts, scope of practice, 

professional codes of conduct, and professional standards (AACN, 2008). Knowledge of these 

documents begins on the first day of a student’s nursing education. Reading literacy is needed to 

assist students in understanding RN practice limitations and professional conduct.  

Test of essential academic skills subscale science. The Test of Essential Academic 

Skills (TEAS) content is 31% science related. The science domain of the TEAS covers the topic 
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areas of human anatomy and physiology, life science, physical science, and scientific reasoning 

(ATI, 2016). The TEAS science subscore has demonstrated a correlation to early nursing 

education success (Wolkowitz & Kelley, 2010). Anatomy and physiology, microbiology, and 

chemistry are often part of the prerequisite course requirements for schools of nursing. Final 

course grades for these nursing prerequisite courses have correlated to first-time success on the 

National Council Licensure Examination for Registered Nurses (NCLEX-RN) (Elder et al., 

2015). Science overlaps with nursing education through biological, behavioral, and social 

sciences.  

The sciences are an essential aspect of nursing education to ensure that graduates have 

the skills needed to quickly recognize research-driven changes and new technologies (American 

Association of Colleges of Nursing [AACN], 2008). Pre-admission and comprehensive nursing 

examinations should assess students’ core knowledge in the sciences. Students who have pre-

admission grade point average (GPA) of greater than or equal to 3.8 have a 61% probability of 

graduating from their nursing education with a GPA of 3.25 (p = 0.61). Within the same student 

population, this probability drops to 47% (p = 0.47) with a pre-admission GPA of less than 3.8 

(Wambuguh, Eckfield, & Hofwegen, 2016). Higher pre-admission science grades demonstrate 

statistical significance with nursing program completion (Robert, 2018). 

The AACN (2008) requires that the Bachelor of Science in nursing (BSN) degree must 

contain a liberal education containing physical sciences (physics, chemistry), life sciences 

(biology, genetics), mathematical sciences, and social sciences (psychology, sociology). As part 

of The Essentials for Baccalaureate Education for Professional Nursing Practice, Essential I 

recognizes that a strong foundational knowledge in science prepares students for the knowledge 

that they will use throughout their time in nursing education and within their nursing career 
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(AACN, 2008). With BSN education, students should be able to identify and integrate reliable 

evidence from multiple sources and use this knowledge to inform nursing practice and clinical 

judgments (AACN, 2008; Institute of Medicine, 2003). Essential III of The Essentials for 

Baccalaureate Education for Professional Nursing Practice is entirely directed towards 

evidence-based practice founded in the sciences.  

Beyond nursing education, nursing sensitive indicators reflect the structure, process, and 

outcomes of nursing care. In essence, these indicators are patient outcomes that have been 

determined to be nursing sensitive, reflecting the skill and education of nursing staff (2016). 

Nursing sensitive indicators include nursing turnover rates, use of restraints, nosocomial 

infections, patient falls, fall with injury to the patient, pressure ulcer rates, and pain 

assessment/reassessment (American Nurses Association, 2007). Nursing application of evidence-

based research within science improves nursing sensitive indicator outcomes (Heslop & Lu, 

2014). Science knowledge is a key component in improving healthcare outcomes. A baseline 

knowledge of science prior to nursing school admission provides a favorable foundation upon 

which students can grow in the field of nursing knowledge.  

Test of essential academic skills subscale English language. The smallest domain of 

the Test of Essential Academic Skills is the subscale of English language, consisting of 16% of 

the total test content. The English language content area assesses knowledge on the conventions 

of standard English, knowledge of the language, and vocabulary acquisition (ATI, 2016). The 

English language domain aids in the identification of students who may struggle, not because of 

lack of intelligence, but because of a lack of content mastery of the English language. English 

language learners (ELL) made up 9.4%, or 4.6 million students, of the public high school student 

population in the 2014-2015 academic year (National Center for Education Statistics, 2017). 



50 


 



Nursing education will continue to see an increase in ELL students as these students obtain their 

high school degrees.  

Bachelor of Science in nursing (BSN) graduates for whom English is an additional or 

second language have a lower success rate for being successful on the National Council 

Licensure Examination for Registered Nurses (NCLEX-RN) on their first attempt (Hansen & 

Beaver, 2012; Sears, Othman, & Mahoney, 2015; Silvestri, Clark, & Moonie, 2013). Bachelor of 

Science in nursing students are required to pass the NCLEX-RN before they can practice as a 

licensed registered nurse. The NCLEX-RN assesses a nursing school graduate’s nursing 

knowledge, not proficiency in English, making students who lack English language proficiency 

at risk for failure (National Council of State Boards of Nursing, 2017; Sears et al., 2015). Since 

NCLEX-RN preparation begins within the first nursing class within the nursing school 

curriculum, a baseline knowledge of the English language sets the foundation for understanding 

the concepts that are presented in nursing education. A lack of proficiency in the English 

language can set students up for poor academic performance in the classroom and clinical 

setting, affecting reading speed, reading comprehension, and understanding complex medical 

concepts (Kaddoura et al., 2017). Lower nursing student literacy levels are associated with lower 

first attempt NCLEX-RN pass rates (Crow, Handley, Morrison, & Shelton, 2004). 

The Institute of Medicine (2010) has directed nursing education to actively recruit a more 

diverse student population in an effort to meet the requirement to provide culturally relevant care 

to all populations. As the United States population becomes more diverse, the nursing 

workforces caring for them should do the same. At the same time nursing education recruits a 

more diverse student population, proficiency in the English language is needed to ensure that 

safe patient care is delivered. Essentials I, II, and VI of The Essentials for Baccalaureate 
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Education for Professional Nursing Practice address the need for English language literacy 

(American Association of Colleges of Nursing [AACN], 2008). Essential I addresses a liberal 

education for BSN students where responsibility for a global society is established. Essential II 

directs the ability of BSN students to retrieve, appraise, synthesize, and integrate evidence within 

nursing practice. Essential VI addresses inter- and intra-professional communication, where 

knowledge of the English language is needed (AACN, 2008).  

Summary 

Placing more registered nurses (RNs) prepared with the Bachelor of Science in nursing 

(BSN) in the healthcare setting improves patient care outcomes and healthcare costs (Koh et al., 

2016; Woo et al., 2017; Yakusheva et al., 2014). Nursing education faces numerous challenges 

in meeting the ever-growing need for more RNs in the workforce. Limitations in qualified 

faculty, clinical placements, clinical preceptors, classroom space, and budgetary constraints 

result in over 64,000 qualified applicants’ being rejected from nursing school admission every 

year (American Association of Colleges of Nursing [AACN], 2017). Of the applicants who are 

admitted to schools of nursing, attrition can be as high as 50%, leaving unfilled vacancies in 

programs and lessening the school’s ability to graduate students into employment in the nursing 

workforce (Harris et al., 2014). Using predictive data to select nursing applicants may assist in 

decreasing attrition within nursing education. 

Various requirements of nursing school admissions have shown predictive ability 

regarding graduating from nursing school and the ability to pass the National Council Licensure 

Examination for Registered Nurses (NCLEX-RN) on the first attempt. Standardized testing, such 

as the Scholastic Aptitude Test (SAT) and American College Test (ACT), along with final 

course grades in nursing prerequisite courses, and pre-nursing school grade point averages 
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(GPA) show varying degrees of correlation with nursing school and NCLEX-RN success. 

Nursing school admission tests, such as the Health Education Systems, Incorporated Admission 

Assessment (HESI A2), Nursing Entrance Test (NET), and Test of Essential Academic Skills 

(TEAS), are also used in predicting nursing school and NCLEX-RN success. The TEAS consists 

of four subscale areas, mathematics, reading, science, and English language. Each subscale 

contains foundational knowledge that positions students for nursing education success and 

addresses The Essentials for Baccalaureate Education for Professional Nursing Practice 

guidelines of the American Association of Colleges of Nursing (2008).  

The fundamentals of nursing course is a part of the lower level curriculum of nursing 

education. The fundamentals of nursing course learning outcomes contain knowledge and skill 

acquisition that covers much of the NCLEX-RN content (management of care, pharmacological 

and parenteral therapies, physiological adaptation, reduction of risk potential, safety and 

infection control, basic care and comfort, psychosocial integrity, and health promotion and 

maintenance) and provides a foundation for student success in RN practice (National Council of 

State Boards of Nursing, 2016). Final course grades in the fundamentals of nursing course can 

predict NCLEX-RN success for first-time test takers (Kaddoura et al., 2017). 

According to Benner’s novice to expert theory and Vygotsky’s sociocultural theory, the 

use of foundational knowledge prior to the admission to nursing education can position students 

for success in the fundamentals of nursing class and into their nursing career. The proposed 

research study sought to determine if the TEAS subscale testing scores could predict the final 

course grade in a fundamentals of nursing course. Findings from this study may provide 

information to aid in the admission of more qualified students in nursing education who will 

persist and pass the NCLEX-RN on their first exam attempt. Persistence in nursing education 
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and passing the NCLEX-RN will benefit the national healthcare system through supplying 

qualified RNs to fulfill job vacancies in the national nursing shortage.   
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CHAPTER THREE: METHODS 

Overview 

The purpose of this non-experimental quantitative study was to determine if Test of 

Essential Academic Skills (TEAS) subscale testing scores could predict the final course grade in 

a fundamentals of nursing course for sophomore students in a residential, undergraduate, pre-

licensure Bachelor of Science in nursing (BSN) program at a private university. Chapter three 

will describe the design of the study, including setting, participants, data collection, and data 

analysis procedures.  

Design 

The research design for this study was a predictive, correlational, quantitative study 

utilizing archived data for sophomore students from the selected residential, undergraduate, pre-

licensure Bachelor of Science in nursing (BSN) program in the academic years of 2015-2016, 

2016-2017, and 2017-2018 from a private university located in the mid-Atlantic area of the 

United States. All archived data was obtained from the University’s data collection system and 

the School of Nursing database. Correlational research was the most appropriate design for the 

research questions of the study because no variables were manipulated by the researcher (Gall et 

al., 2007). Also, the correlation does not show cause and effect of the relationship, only the 

magnitude of the relationship (Gall et al., 2007). The correlational design also aligns with the 

methods utilized by comparable research studies whose focus was admission criteria and 

predicting student performance (Aguinis, Culpepper, & Pierce, 2016; Poole, Shulruf, Rudland, & 

Wilkinson, 2012; Wambuguh et al., 2016). A multiple regression was conducted to measure and 

study the degree of relationship among the predictor variables and the criterion variable (Gall et 

al., 2007). 
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The criterion variable was the final grade for the fundamentals of nursing course for 

sophomore students from a residential, undergraduate, pre-licensure BSN program at a private 

university. The fundamentals of nursing course focuses on learning how to deliver safe and 

effective patient care through communication and basic nursing skills while emphasizing the 

importance of the fundamental needs of humans. The final grade for the fundamentals of nursing 

course was reported as a number with the highest score possible being 1,000 points and the 

lowest score possible being 0 points. The final grade for the fundamentals of nursing course was 

based on a 1,000 point grading scale where an “A” is 900-1,000 points; “B” is 800-899 points; 

“C” is 700-799 points; “D” is 600-699 points and “F” is less than 600 points. Passing the course 

with a grade of “A,” “B,” or “C” is required in order for students to remain in the BSN program.  

The predictor variables for this research were the subscales of the Test of Essential 

Academic Skills (TEAS). The subscales of the TEAS are mathematics, reading, science, and 

English language. The mathematics subscale assesses basic mathematical skills covering 

numbers, algebra, measurement, and data. The content of the mathematics subscale is written at a 

level that does not require the use of a calculator. The reading subscale focuses on the 

assessment of functional literacy skills covering the sub-content areas of key ideas and details, 

craft and structure, and the integration of knowledge and ideas. The science subscale assesses 

content on human anatomy and physiology, life and physical sciences, and scientific reasoning. 

The subscale of the English language covers content on conventions of standard English, 

knowledge of language, and vocabulary acquisition (Assessment Technologies Institute, 2016). 

The TEAS is a nursing school pre-admission test that predicts early nursing program success for 

students (Ascend Learning, 2012; Wolkowitz & Kelley, 2010).  
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Research Questions 

RQ1: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2015-2016 academic year? 

RQ2: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2016-2017 academic year? 

RQ3: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2017-2018 academic year? 

Hypotheses 

H01: There is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading subscale 

score, TEAS science subscale score, and TEAS English language subscale score) for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2015-2016 academic year. 

H02: There is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading subscale 
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score, TEAS science subscale score, and TEAS English language subscale score) for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2016-2017 academic year.  

H03: There is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading subscale 

score, TEAS science subscale score, and TEAS English language subscale score) for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2017-2018 academic year. 

Participants and Setting 

Population 

The participants for this study were a convenience sample of sophomore residential, 

undergraduate, pre-licensure Bachelor of Science in nursing (BSN) students at a private 

university. The university is a large, private, non-profit, suburban university that is regionally 

accredited. The School of Nursing at the university has full state and national accreditation as a 

BSN program. Non-probability sampling was utilized to select an appropriate population for 

research as participants were not chosen randomly but rather on the basis of enrollment in a 

sophomore level fundamentals of nursing course in the residential, pre-licensure BSN program at 

the university under study.  

Participants who were enrolled in the fundamentals of nursing course in either the 2015-

2016, 2016-2017, or 2017-2018 academic years were included in the analysis. The fundamentals 

of nursing course at the university under study is a required course during the sophomore level in 

the BSN program. The course focuses on learning how to deliver safe and effective patient care 
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through communication and basic nursing skills while emphasizing the importance of the 

fundamental needs of humans. The prerequisite for the course is admission to the School of 

Nursing at the private university under study. The course is a four credit course consisting of two 

hours of lecture and six hours of clinical. Students must be successful in both components in 

order to pass the course. A failure in the fundamentals of nursing course results in student 

dismissal from the School of Nursing. Passing the course with a grade of “A,” “B,” or “C” is 

required in order for students to remain in the BSN program. The final grade for the 

fundamentals of nursing course is recorded as a number based on a 1,000 point grading scale 

where an “A” is 900-1000 points; “B” is 800-899 points; “C” is 700-799 points; “D” is 600-699 

points and “F” is less than 600 points.  

Any student who repeated the fundamentals of nursing course during the years under 

study had only the final course grade for their first attempt in the course included in the data 

analysis. Students who were accepted to the School of Nursing and began their 200 level nursing 

courses in the summer semester of the academic year were excluded in the research population. 

The rationale for this was that students who began their 200 level nursing courses in the summer 

semester are required to have a higher grade point average (GPA) for admission to the School of 

Nursing (3.25) and more credit hours completed (55 hours) on the nursing degree completion 

plan for admission into the School of Nursing. A higher GPA and more completed degree 

completion plan credits may positively alter the ability of the student to be retained in the 

program (Kelly & Crellin, 2012). Additionally, the fundamentals of nursing course in the 

summer semester is a four-week term versus a 15-week term. Students who withdrew from the 

fundamentals of nursing course prior to receiving a final grade for the course were excluded 

from the data analysis. The School of Nursing at the university requires all applicants to take the 
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Test of Essential Academic Skills (TEAS). Only applicants who have a previous bachelor’s 

degree are not required to take the TEAS for admission to the School of Nursing under study. 

These students were omitted from the data analysis. For students who took the TEAS more than 

once, only the TEAS subscores from the date of test administration closest to the timeframe that 

the individual completed the fundamentals in nursing course were used. Students who are not 

required to take the TEAS exam were excluded from the data analysis.  

Sample Size 

Archival data were used for this study. The minimum requirement for linear regression 

states that the sample sizes need to be at least 10 times as many cases as the predictor variables 

(Warner, 2013). In this study, four predictor variables (TEAS mathematics subscale score, TEAS 

reading subscale score, TEAS science subscale score, and TEAS English language subscale 

score) required at least N = 40 samples. Accounting for incomplete student information and 

effect size, more than 40 samples were required per sample group.  

Sample 2015-2016. The 2015-2016 sample group consisted of 138 students who met the 

inclusion criteria of the study. The 2015-2016 sample group contained 122 female and 16 male 

students. Of this sample, 94 identified as Caucasian, 3 identified as African American, 3 

identified as Hispanic, 2 identified as American Indian, 4 identified as Asian, and 32 did not 

report ethnicity. The ages of the 2015-2016 sample group ranged from 18 to 35 years old. Two 

participants were removed prior to data analysis due to exclusion criteria. For this study, the 

number of participants in the 2015-2016 sample size was 138 students which according to Gall et 

al. (2007, p. 145) exceeded the required minimum for a medium effect size with the statistical 

power of .7 at the .05 alpha level.  
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Sample 2016-2017. The 2016-2017 sample group consisted of 160 students who met the 

inclusion criteria of the study. The 2016-2017 sample group contained 142 female and 18 male 

students. Of this sample, 110 identified as Caucasian, 1 identified as African American, 3 

identified as Hispanic, 1 identified as American Indian, 3 identified as Asian, and 42 did not 

report ethnicity or reported ethnicity as other. The ages of the 2016-2017 sample group ranged 

from 18 to 29 years old. Five participants were removed prior to data analysis due to exclusion 

criteria. For this study, the number of participants in the 2016-2017 sample size was 160 students 

which according to Gall et al. (2007, p. 145) exceeded the required minimum for a medium 

effect size with the statistical power of .7 at the .05 alpha level. 

Sample 2017-2018. The 2017-2018 sample group consisted of 188 students who met the 

inclusion criteria of the study. The 2017-2018 sample group contained 169 female and 19 male 

students. Of this sample, 125 identified as Caucasian, 4 identified as African American, 2 

identified as Hispanic, 1 identified as American Indian, 7 identified as Asian, and 49 did not 

report ethnicity or reported ethnicity as other. The ages of the 2017-2018 sample group ranged 

from 18 to 28 years old. Two participants were removed prior to data analysis due to exclusion 

criteria. For this study, the number of participants in the 2017-2018 sample size was 188 students 

which according to Gall et al. (2007, p. 145) exceeded the required minimum for a medium 

effect size with the statistical power of .7 at the .05 alpha level. 

Instrumentation 

Archival data were used to measure the relationship between the predictor and criterion 

variables. The use of digital record keeping has made broad student characteristic data more 

available for analysis. Using these data, post-secondary institutions have utilized correlational 

research, including predictive analytics and at-risk inquiry, for improving undergraduate 
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retention and satisfaction (Freitas et al., 2015; Pike & Graunke, 2015). The analysis of these 

student population characteristics has also been noted as stable in relation to institutional 

retention of students (Pike & Graunke, 2015).  

The purpose of this non-experimental quantitative study was to determine if Test of 

Essential Academic Skill (TEAS) subscale scores could predict the final course grade in a 

fundamentals of nursing course for sophomore students in a residential, undergraduate, pre-

licensure Bachelor of Science in nursing (BSN) program at a private university. The predictor 

variables were TEAS subscale scores. The predictor variables (TEAS mathematics subscale 

score, TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score) were housed in School of Nursing database. The criterion variable was the 

numerical final grade for fundamentals of nursing course for students from a residential, 

undergraduate, pre-licensure BSN program at a private university. The criterion variable 

information was housed within the Office of the Registrar from the university’s data collection 

system, Banner, eliminating the need for additional data collection. Because all criterion and 

predictor variables were housed in two secure student databases within the university, 

consistency could be assured for this research and for the university’s ongoing at-risk prediction 

practices.  

Predictor Variables (TEAS Mathematics Subscale Score, TEAS Reading Subscale Score, 

TEAS Science Subscale Score, and TEAS English Language Subscale Score) 

The Test of Essential Academic Skills (TEAS) is a standardized admissions test for 

schools of nursing. The TEAS was developed by Ascend Learning as a means of predicting 

student success in nursing education (Ascend Learning, 2012). The TEAS is commonly 

administered by schools of nursing as an admission examination to assess the academic 
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preparedness of prospective nursing students as a means of predicting early nursing academic 

success (Wolkowitz & Kelley, 2010). The TEAS consists of 170 multiple choice questions that 

must be completed within 209 minutes. Of these questions, 150 questions test on the content 

domains of mathematics, reading, science, and the English language. Twenty of the TEAS 

questions are unscored pretest questions that are evenly distributed across each of the content 

domains. Each question has four options (a, b, c, d) for answers, one of which is the correct 

answer. The test content is 22% mathematics, 31% reading, 31% science, and 16% English 

language. Each content area score is reported in a percentage ranging from the lowest (0%) to the 

highest (100%). 

Test development consisted of content analysis and a blueprint survey according to the 

American Psychological Association, American Educational Research Association, and National 

Council on Measurement in Education Standards for Educational and Psychological Testing 

(Assessment Technologies Institute, 2016). The composite score for the TEAS is reported in a 

percentage ranging from the lowest (0%) to the highest (100%). These scores are then interpreted 

in levels of academic preparedness that institutions use to assist in selecting applicants for 

admission to schools of nursing. Table 2 provides an interpretation of TEAS scores and levels of 

student academic preparedness.  
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Table 2 

ATI Academic Preparedness Levels 

Academic 

Preparedness 

Level 

Academic Preparedness Level Definition Score Range 

Developmental Developmental scores generally indicate a very low 

level of overall academic preparedness necessary to 

support learning of health sciences-related content. 

Students at this level will require additional 

preparation for most objectives assessed on ATI 

TEAS. (See Topics to Review on this score report.) 

 

0% to 40.7% 

Basic Basic scores generally indicate a low level of overall 

academic preparedness necessary to support learning 

of health sciences-related content. Students at this 

level are likely to require additional preparation for 

many objectives assessed on ATI TEAS. (See Topics 

to Review on this score report.) 

 

41.3% to 58% 

Proficient Proficient scores generally indicate a moderate level 

of overall academic preparedness necessary to support 

learning of health sciences-related content. Students at 

this level can require additional preparation for some 

objectives assessed on ATI TEAS. (See Topics to 

Review on this score report.) 

 

58.7% to 77.3% 

Advanced Advanced scores generally indicate a high level of 

overall academic preparedness necessary to support 

learning of health sciences-related content. Students at 

this level are not likely to require additional 

preparation for the objectives assessed on ATI TEAS. 

 

78% to 90% 

Exemplary Exemplary scores generally indicate a very high level 

of overall academic preparedness necessary to support 

learning of health sciences-related content. Students at 

this level are not likely to require additional 

preparation for the objectives assessed on ATI TEAS. 

 

90.7% to 100% 

 

The TEAS contains four subscales: mathematics, reading, science, and English language. 

The test content is 22% mathematics, 31% reading, 31% science, and 16% English language. 
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The mathematics content area contains questions on numbers, algebra, measurement, and data. 

The reading content area contains questions on key ideas and details, craft and structure, and 

integration of knowledge and ideas. The science content area contains questions on human 

anatomy and physiology, life science, physical science, and scientific reasoning. The English 

language content area contains questions pertaining to conventions of standard English, 

knowledge of language, and vocabulary acquisition (Assessment Technologies Institute, 2016). 

Each content area score is reported in a percentage ranging from the lowest (0%) to the highest 

(100%). 

The validity of the TEAS is acceptable at R² = .02; p < .001, indicating that the survey is 

valid (Wolkowitz & Kelley, 2010). The TEAS is administered on a computer. For students to 

register to take the TEAS, each individual must access the school of nursing application website. 

A URL link on this page directs students on how to register and complete the TEAS. When 

students register for the test, the application will prompt students to select the school(s) of 

nursing to which the individual would like TEAS scores to be sent. The TEAS scores for 

applicants are housed in the school of nursing database.  

Criterion Variable (Final Grade for Fundamentals of Nursing Course) 

For this study, the final grade for the fundamentals of nursing course was assigned at the 

end of the semester. Fundamentals of nursing is a required course for all residential, 

undergraduate, pre-licensure Bachelor of Science in nursing (BSN) students at the university 

under study. The course is offered in the fall, spring, and summer semester of the student’s 

sophomore year in the school of nursing under study and is required in the second semester after 

the student is admitted to nursing. The purpose of the course is to serve as an introduction to 

clinical skills and clinical critical thinking skills. Coursework includes a classroom component 



65 


 



worth 600 points and clinical component worth 400 points for a total of 1,000 possible points for 

the course. Both components must be successfully passed in order to meet the requirements to 

pass the fundamentals of nursing course. The classroom component consists of lecture, tests, and 

a final exam. The clinical component consists of students’ learning, practicing, and being 

evaluated on nursing clinical skills in a simulation environment and in the hospital setting. The 

final grade for the course was based on a 1,000 point grading scale where an “A” is 900-1,000 

points; “B” is 800-899 points; “C” is 700-799 points; “D” is 600-699 points and “F” is less than 

600 points. For this study, the grade was reported as a number from 0 to 1,000 based on the 

1,000 point grading scale. The final grade for the course was entered into Blackboard by the 

course primary professor at the end of each term. These data were housed in the university 

database, Banner. The grade was available to students two days after being placed in Banner. A 

grade of “A,” “B,” or “C” was required to satisfy the requirement for passing the fundamentals 

of nursing course. Numerous studies have used the fundamentals of nursing course to evaluate 

student outcomes in nursing education (Roller & Zori, 2017; Underwood et al., 2013; Wolkowitz 

& Kelley, 2010). 

Procedures 

Before obtaining any student data, informal written permission was requested from the 

Dean of the School of Nursing to obtain the predictor variables (Test of Essential Academic 

Skills [TEAS] mathematics subscale score, TEAS reading subscale score, TEAS science 

subscale score, and TEAS English language subscale score) and the criterion variable (final 

grades for fundamentals in nursing from the academic years of 2015–2016, 2016–2017, and 

2017-2018) (see Appendix A). Once permission was obtained from the School of Nursing Dean, 

formal permission was obtained from the institution’s institutional review board (IRB) (see 
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Appendix B). Following all approvals for the study, a formal request for the data was submitted 

to the Analytics and Decision Support (ADS) Department by the Residential BSN Practicum 

Coordinator. This was done to comply with the Family Educational Rights and Privacy Act 

(FERPA) to protect student identities. The predictor variables (TEAS mathematics subscale 

score, TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score) data were obtained from the School of Nursing database that the Residential BSN 

Practicum Coordinator manages. The Residential BSN Practicum Coordinator sent the ADS 

Department an Excel spreadsheet with the student name, university identification number, and 

the predictor variables (TEAS mathematics subscale score, TEAS reading subscale score, TEAS 

science subscale score, and TEAS English language subscale score) data for each student from 

each sample group (2015–2016, 2016–2017, and 2017–2018). The data request was made 

through the submission of a formal data inquiry in accordance with the institutional procedures. 

This request was submitted with a requested turnaround time of two weeks per policies of the 

university.  

The request for data from ADS was submitted for final numerical grades for students who 

took fundamentals of nursing in the fall or spring semesters of the 2015–2016, 2016–2017, and 

2017–2018 academic years; identification of students who repeated the fundamentals of nursing 

course and the final course grade for each attempt; the age of all participants at the time of 

completion of the fundamentals of nursing course; the ethnicity of participants; and the gender of 

participants. The criterion variable (final grade for fundamentals of nursing course for students 

from a residential, undergraduate, pre-licensure Bachelor of Science in nursing [BSN] program 

at a private university) data and demographic data were obtained from the university student 

database, Banner. The ADS department then matched the data to the student name, university 
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identification number, and predictor variable data that were provided by the Residential BSN 

Practicum Coordinator. All nursing database and Banner data were combined in one Excel 

spreadsheet by the ADS department. Once the ADS department matched the criterion variable 

data, predictor variable data, exclusionary data, and demographic data, all information was sent 

back to the Residential BSN Practicum Coordinator, who then removed all student identifiers 

(student name and university identification number) prior to providing the data to the primary 

investigator. Accuracy of data was verified by the ADS department.  

Once data were received, subjects who withdrew from the fundamentals of nursing 

course prior to receiving a final grade for the course were removed. For students who repeated 

the fundamentals of nursing course, only the final grade for the first time the student took the 

course was used. Students who were accepted to the School of Nursing and began their 200 level 

nursing courses in the summer semester of the academic year were removed. Students who did 

not take the TEAS were removed. For students who took the TEAS more than once, the TEAS 

subscore results from the TEAS administration that is closest in proximity to the date that the 

student completed the fundamentals in nursing course were used. Once the data were considered 

correct and complete, they were coded for analysis using IBM’s Statistical Package for Social 

Sciences (SPSS) version 24 software. For the purpose of this study, the criterion variable was the 

final grade for fundamentals of nursing course for students from a residential, undergraduate, 

pre-licensure BSN program. The final grade as a number from 0 to 1,000 was used in SPSS. For 

the predictor variables (TEAS mathematics subscale score, TEAS reading subscale score, TEAS 

science subscale score, and TEAS English language subscale score), the subscale score of 0 to 

100% was used in SPSS. Once the data were considered correct and complete, they were 

uploaded into SPSS and evaluated to test the null hypotheses.  
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Data Analysis 

For this correlational study, a linear multiple regression was a suitable form of data 

analysis to investigate the possibility of significant predictive relationships between the predictor 

variables (Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading 

subscale score, TEAS science subscale score, and TEAS English language subscale score) and 

the criterion variable (final grade for fundamentals of nursing course for students from a 

residential, undergraduate, pre-licensure Bachelor of Science in nursing [BSN] program at a 

private university). Multiple regression is appropriate when research seeks to determine the 

relationships between predictor variables and a criterion variable (Gall et al., 2007). For this 

study, multiple regression was a more appropriate statistical analysis than simple regression 

because it allowed for more than one predictor variable to be examined at a time, aiding in the 

explanation of the relationships between each variable at one time or as a group (Howell, 2011).  

The assumptions for multiple regression are that variables should be measured on an 

interval and be independent observations. The assumption of bivariate outliers was assessed 

using scatter plots, looking for extreme bivariate outliers. The assumption of multivariate normal 

distribution was assessed by looking for the classic “cigar shape” design on the scatter plots. The 

assumption of the absence of multicollinearity among predictor variables was assessed with the 

variance inflation factor (VIF), looking for an acceptable value between one and five (Warner, 

2013).  

The analysis was run at a 95% confidence interval. An F-stat was used to determine the 

significance of the model. Effect size was reported using Pearson’s r because both variables 

being correlated were expressed as a continuous score (Gall et al., 2007). A coefficient of 
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determination (R²) was used to show how much each predictor variable influences the variance 

in the criterion variable (Gall et al., 2007).  
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CHAPTER FOUR: FINDINGS 

Overview 

The purpose of this study was to determine if Test of Essential Academic Skills (TEAS) 

subscale testing scores could predict the final course grade in a fundamentals of nursing course 

for sophomore students in a residential, undergraduate, pre-licensure Bachelor of Science in 

nursing (BSN) program at a private university. Chapter four includes the research questions, 

hypotheses, descriptive statistics, data screening, assumption testing, and analysis of the results 

of the multiple linear regression for this predictive correlational study.  

Research Questions 

RQ1: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2015–2016 academic year? 

RQ2: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2016–2017 academic year? 

RQ3: How accurately can the final grade for a fundamentals of nursing course be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2017–2018 academic year? 



71 


 



Hypotheses 

H01: There is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading subscale 

score, TEAS science subscale score, and TEAS English language subscale score) for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2015–2016 academic year. 

H02: There is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading subscale 

score, TEAS Science subscale score, and TEAS English language subscale score) for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2016–2017 academic year.  

H03: There is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(Test of Essential Academic Skills [TEAS] mathematics subscale score, TEAS reading subscale 

score, TEAS science subscale score, and TEAS English language subscale score) for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2017–2018 academic year. 

Descriptive Statistics 

The archival data used for this study were obtained from the nursing database and the 

university data collection system for the institution under study. The combined total number of 

participants for the 2015–2016 sample group, 2016–2017 sample group, and 2017–2018 sample 
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group was 486.  

Descriptive Statistics for 2015–2016 Sample 

The 2015–2016 sample size was N = 138. The mean and standard deviation for each of 

the predictor variables of Test of Essential Academic Skills (TEAS) mathematics subscale score, 

TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score are displayed in Table 3. Table 3 also displays the mean and standard deviation of 

the criterion variable of the final grade for fundamentals of nursing course for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university. 

Table 3 

Descriptive Statistics 2015–2016 Sample 

 

Descriptive Statistics for 2016–2017 Sample 

The 2016–2017 sample size was N = 160. The mean and standard deviation for each of 

the predictor variables of Test of Essential Academic Skills (TEAS) mathematics subscale score, 

TEAS reading subscale score, TEAS science subscale score, and TEAS English language 
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subscale score are displayed in Table 4. Table 4 also displays the mean and standard deviation of 

the criterion variable of the final grade for fundamentals of nursing course for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university. 

Table 4 

Descriptive Statistics for 2016–2017 Sample  

 

Descriptive Statistics for 2017–2018 Sample 

The 2017–2018 sample size was N = 188. The mean and standard deviation for each of 

the predictor variables of Test of Essential Academic Skills (TEAS) mathematics subscale score, 

TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score are displayed in Table 5. Table 5 also displays the mean and standard deviation of 

the criterion variable of the final grade for fundamentals of nursing course for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university. 
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Table 5 

Descriptive Statistics for 2017–2018 Sample 

 

Results 

Data Screening 

Prior to conducting the data analysis, the data were screened for missing data and data 

inconsistencies using the sort function in IBM’s Statistical Package for Social Sciences (SPSS) 

version 24 software. Data screening was conducted on each predictor variable (TEAS 

mathematics subscale score, TEAS reading subscale score, TEAS science subscale score, and 

TEAS English language subscale score) and criterion variable (final grade for a fundamentals of 

nursing course).   

Hypothesis One  

Hypothesis One Assumption Testing  

A scatterplot was used to examine the assumption of bivariate outliers and multivariate 

normal distribution between the criterion variable (final grade for a fundamentals of nursing 

course) and the predictor variables (TEAS mathematics subscale score, TEAS reading subscale 
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score, TEAS science subscale score, and TEAS English language subscale score). No extreme 

bivariate outliers were detected. The assumption of multivariate normal distribution was tenable 

for all variables. See Figure 1 for the scatter plots for the assumption of bivariate outliers and the 

assumption of multivariate normal distribution.  

 

Figure 1. Matrix Scatter Plot of All Criterion and Predictor Variables in the Regression Model 

2015–2016 Sample. 

 

The assumption of the absence of multicollinearity among predictor variables was 

assessed with the variance inflation factor (VIF), looking for an acceptable value between one 

and five (Warner, 2013). All predictor variables fell within the normal range of one to five 

indicating the predictor variables were not strongly correlated. See Table 6 for the assumption of 

the absence of multicollinearity.  
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Table 6 

Coefficients and Absence of Multicollinearity 2015 – 2016 Sample 

 

Hypothesis One Results 

After data screening was conducted and assumptions were met, the multiple linear 

regression analysis was conducted at the 95% confidence level. The first research question 

examined how accurately the final grade for a fundamentals of nursing course could be 

predicted from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore 

students from a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) 

program at a private university for the 2015–2016 academic year. The hypothesis for this 

research question was as follows: There is no significant predictive relationship between the 

criterion variable (final grade for a fundamentals of nursing course) and the linear combination 

of predictor variables (TEAS mathematics subscale score, TEAS reading subscale score, TEAS 

science subscale score, and TEAS English language subscale score) for sophomore students 

from a residential, undergraduate, pre-licensure BSN program at a private university for the 

2015–2016 academic year.  

The multiple linear regression, with all four predictors (TEAS mathematics subscale 

score, TEAS reading subscale score, TEAS science subscale score, and TEAS English 
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language subscale score), was statistically significant at the 95% confidence level where R = 

.441, R2 = .195, adjusted R2 = .171, F(4, 133) = 8.048, p < .001. Meaning, approximately 17% 

of the variance of the final grade for a fundamentals of nursing course could be predicted from 

the linear regression of the predictor variables (TEAS mathematics subscale score, TEAS 

reading subscale score, TEAS science subscale score, and TEAS English language subscale 

score). The null hypothesis was rejected. See Table 7 for the ANOVA results of the multiple 

linear regression analysis.  

Table 7 

ANOVA Results 2015–2016 Sample  

 

The TEAS Reading subscale scores were the best predictor of the final grade for a 

fundamentals of nursing course (p = .004). The effect size was large (r = .402) (Warner, 2013). 

See Table 6 for coefficients for the 2015–2016 sample.  
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Hypothesis Two  

Hypothesis Two Assumption Testing  

A scatterplot was used to examine the assumption of bivariate outliers and multivariate 

normal distribution between the criterion variable (final grade for a fundamentals of nursing 

course) and the predictor variables (TEAS mathematics subscale score, TEAS reading subscale 

score, TEAS science subscale score, and TEAS English language subscale score). No extreme 

bivariate outliers were detected. The assumption of multivariate normal distribution was tenable 

for all variables. See Figure 2 for the scatter plots for the assumption of bivariate outliers and the 

assumption of multivariate normal distribution.  

 

Figure 2. Matrix Scatter Plot of All Criterion and Predictor Variables in the Regression Model 

2016–2017 Sample. 

The assumption of the absence of multicollinearity among predictor variables was 

assessed with the variance inflation factor (VIF), looking for an acceptable value between one 

and five (Warner, 2013). All predictor variables fell within the normal range of one to five 
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indicating the predictor variables were not strongly correlated. See Table 8 for the assumption of 

the absence of multicollinearity.  

Table 8 

Coefficients and Absence of Multicollinearity 2016–2017 Sample 

 

Hypothesis Two Results 

After data screening was conducted and assumptions were met, the multiple linear 

regression analysis was conducted at the 95% confidence level. The second research question 

examined how accurately the final grade for a fundamentals of nursing course could be predicted 

from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore students from 

a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) program at a 

private university for the 2016–2017 academic year. The hypothesis for this research question 

was as follows: there is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(TEAS mathematics subscale score, TEAS reading subscale score, TEAS science subscale score, 

and TEAS English language subscale score) for sophomore students from a residential, 

undergraduate, pre-licensure BSN program at a private university for the 2016–2017 academic 

year.  
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The multiple linear regression, with all four predictors (TEAS mathematics subscale 

score, TEAS reading subscale score, TEAS science subscale score, and TEAS English 

language subscale score), was statistically significant at the 95% confidence level where R = 

.422, R2 = .178, adjusted R2 = .157, F(4, 155) = 8.414, p < .001. Meaning, approximately 16% 

of the variance of the final grade for a fundamentals of nursing course could be predicted from 

the linear regression of the predictor variables (TEAS mathematics subscale score, TEAS 

reading subscale score, TEAS science subscale score, and TEAS English language subscale 

score). The null hypothesis was rejected. See Table 9 for the ANOVA results of the multiple 

linear regression analysis.  

Table 9 

ANOVA Results 2016–2017 Sample 

 

The TEAS English language subscale scores were the best predictor of the final grade for a 

fundamentals of nursing course (p = .009). The effect size was large (r = .318) (Warner, 2013). 

The TEAS mathematics subscale scores were also significant for predicting the final grade for a 

fundamentals of nursing course (p = .011). The effect size for TEAS mathematics subscale 
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scores was small (r = .016) (Warner, 2013). The TEAS reading subscale scores were also 

significant for predicting the final grade for a fundamentals of nursing course (p = .038). The 

effect size for TEAS reading subscale scores was large (r = .306) (Warner, 2013). See Table 8 

for coefficients for the 2016– 017 sample.  

Hypothesis Three  

Hypothesis Three Assumption Testing  

A scatterplot was used to examine the assumption of bivariate outliers and multivariate 

normal distribution between the criterion variable (final grade for a fundamentals of nursing 

course) and the predictor variables (TEAS mathematics subscale score, TEAS reading subscale 

score, TEAS science subscale score, and TEAS English language subscale score). No extreme 

bivariate outliers were detected. The assumption of multivariate normal distribution was tenable 

for all variables. See Figure 3 for the scatter plots for the assumption of bivariate outliers and the 

assumption of multivariate normal distribution.  
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Figure 3. Matrix Scatter Plot of All Criterion and Predictor Variables in the Regression Model 

2017–2018 Sample. 

 

The assumption of the absence of multicollinearity among predictor variables was 

assessed with the variance inflation factor (VIF), looking for an acceptable value between one 

and five (Warner, 2013). All predictor variables fell within the normal range of one to five 

indicating the predictor variables were not strongly correlated. See Table 10 for the assumption 

of the absence of multicollinearity.  
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Table 10 

Coefficients and Absence of Multicollinearity 2017–2018 Sample 

 
 

Hypothesis Three Results 

After data screening was conducted and assumptions were met, the multiple linear 

regression analysis was conducted at the 95% confidence level. The third research question 

examined how accurately the final grade for a fundamentals of nursing course could be predicted 

from the Test of Essential Academic Skills (TEAS) subscale scores for sophomore students from 

a residential, undergraduate, pre-licensure Bachelor of Science in nursing (BSN) program at a 

private university for the 2017–2018 academic year. The hypothesis for this research question 

was as follows: there is no significant predictive relationship between the criterion variable (final 

grade for a fundamentals of nursing course) and the linear combination of predictor variables 

(TEAS mathematics subscale score, TEAS reading subscale score, TEAS science subscale score, 

and TEAS English language subscale score) for sophomore students from a residential, 

undergraduate, pre-licensure BSN program at a private university for the 2017–2018 academic 

year.  

The multiple linear regression, with all four predictors (TEAS mathematics subscale 
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score, TEAS reading subscale score, TEAS science subscale score, and TEAS English 

language subscale score), was statistically significant at the 95% confidence level where R = 

.467, R2 = .218, adjusted R2 = .201, F(4, 183) = 12.788, p < .001. Meaning, approximately 20% 

of the variance of the final grade for a fundamentals of nursing course could be predicted from 

the linear regression of the predictor variables (TEAS mathematics subscale score, TEAS 

reading subscale score, TEAS science subscale score, and TEAS English language subscale 

score). The null hypothesis was rejected. See Table 11 for the ANOVA results of the multiple 

linear regression analysis.  

Table 11 

ANOVA Results 2017–2018 Sample 

 

The TEAS science subscale scores were the best predictor of the final grade for a fundamentals 

of nursing course (p < .001). The effect size for TEAS science subscales scores was large (r = 

.390) (Warner, 2013). The TEAS English language subscale scores were also a significant 

predictor of the final grade for a fundamentals of nursing course (p = .007). The effect size for 

TEAS English language subscale scores was large (r = .341). See Table 10 for coefficients for 
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the 2016–2017 sample.  
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CHAPTER FIVE: CONCLUSIONS 

Overview 

The purpose of this non-experimental quantitative study was to determine if Test of 

Essential Academic Skills (TEAS) subscale scores could predict the final course grade in a 

fundamentals of nursing course for sophomore students in a residential, undergraduate, pre-

licensure Bachelor of Science in nursing (BSN) program at a private university. Chapter five 

provides a discussion of the research study, implications drawn from the research, limitations of 

the study, and recommendations for future research based on the data analysis of the current 

study.  

Discussion 

The purpose of this quantitative predictive correlational study was to determine if Test of 

Essential Academic Skills (TEAS) subscale testing scores could predict the final course grade in 

a fundamentals of nursing course for sophomore students in a residential, undergraduate, pre-

licensure Bachelor of Science in nursing (BSN) program at a private university. Archival data 

consisting of information related to sophomore residential undergraduate pre-licensure BSN 

students at a private university during the 2015–2016, 2016–2017, and 2017–2018 academic 

years were used in this study. The 2015–2016 sample consisted of 138 sophomore nursing 

students. The 2016–2017 sample consisted of 160 sophomore nursing students. The 2017–2018 

sample consisted of 188 sophomore nursing students. Data were analyzed using multiple linear 

regression.  

Hypothesis One 

Hypothesis one stated that there is no significant predictive relationship between the 

criterion variable (final grade for a fundamentals of nursing course) and the linear combination 
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of predictor variables (Test of Essential Academic Skills [TEAS] mathematics subscale score, 

TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score) for sophomore students from a residential, undergraduate, pre-licensure Bachelor 

of Science in nursing (BSN) program at a private university for the 2015–2016 academic year. 

The researcher rejected hypothesis one indicating that there is a significant predictive 

relationship in the criterion variable and the linear combination of predictor variables.  

The multiple linear regression results indicated that approximately 17% of the variance of 

the final grade for a fundamentals of nursing course could be predicted from the linear regression 

of the predictor variables (TEAS mathematics subscale score, TEAS reading subscale score, 

TEAS science subscale score, and TEAS English language subscale score) (adjusted R2 = .171). 

Of the predictor variables, the TEAS reading subscale scores were the best predictor of the final 

grade for a fundamentals of nursing course (p = .004) with a large effect size (r = .402) 

indicating a strong association between the criterion and predictor variable (Warner, 2013).  

This finding supports prior research related to the relationship of literacy proficiency in 

higher education performance and career success. Literacy proficiency is closely linked to higher 

education performance and career success (Carnegie Corporation of New York, 2010; Flippo, 

2011). Higher literacy levels in higher education have shown to be associated with higher grade 

point average (GPA) for students obtaining a professional degree (Fulks, 2010). Students who 

have lower levels of reading literacy may have difficulty reading and comprehending material 

that is presented in a fundamentals of nursing course.  

Hypothesis Two 

Hypothesis two stated there is no significant predictive relationship between the criterion 

variable (final grade for a fundamentals of nursing course) and the linear combination of 
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predictor variables (Test of Essential Academic Skills [TEAS] mathematics subscale score, 

TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score) for sophomore students from a residential, undergraduate, pre-licensure Bachelor 

of Science in nursing (BSN) program at a private university for the 2016–2017 academic year. 

The researcher rejected hypothesis two indicating that there is a significant predictive 

relationship in the criterion variable and the linear combination of predictor variables.  

The multiple linear regression results indicated that approximately 16% of the variance of 

the final grade for a fundamentals of nursing course could be predicted from the linear regression 

of the predictor variables (TEAS mathematics subscale score, TEAS reading subscale score, 

TEAS science subscale score, and TEAS English language subscale score) (adjusted R2 = .157). 

Of the predictor variables, the TEAS English language subscale scores were the best predictor of 

the final grade for a fundamentals of nursing course (p = .009) with a large effect size (r = .318) 

indicating a strong association between the criterion and predictor variable (Warner, 2013). The 

TEAS mathematics subscale scores were also significant for predicting the final grade for a 

fundamentals of nursing course (p = .011) but had a small effect size (r = .016) indicating a weak 

association between the criterion and predictor variable (Warner, 2013). The TEAS reading 

subscale scores were also significant for predicting the final grade for a fundamentals of nursing 

course (p = .038) with a large effect size (r = .306) indicating a strong association between the 

criterion and predictor variable (Warner, 2013).  

The ability of the TEAS English language subscale to predict the final grade for a 

fundamentals of nursing class supports prior research findings. English language learners (ELL) 

demonstrated a lower success rate on the National Council Licensure Examination for Registered 

Nurses (NCLEX-RN) on their first attempt (Hansen & Beaver, 2012; Sears et al., 2015; Silvestri 
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et al., 2013). Preparation for the NCLEX-RN begins in the first nursing courses, like 

fundamentals of nursing, within a school of nursing’s curriculum. Students who lack a solid 

foundational knowledge of the English language at the start of their nursing education are more 

prone to have poor academic performance in the classroom and clinical setting, affecting reading 

speed, reading comprehension, and understanding complex medical concepts (Kaddoura et al., 

2017). 

The significant predictive ability of the TEAS mathematics subscale scores supports prior 

research findings reporting how success in mathematics courses serves as a strong predictor of a 

student’s ability to achieve academic success in nursing curriculum (Newton, 2008). The effect 

size for the TEAS mathematics subscale score was small indicating a weak association between 

the TEAS mathematics subscale score and the final grade for a fundamentals of nursing course. 

Because of the small effect size, the predictive relationship should be interpreted with caution.  

The significant predictive ability of the TEAS reading subscale scores was supported by 

prior research on the relationship of literacy proficiency in higher education performance and 

career success. Literacy proficiency is closely linked to higher education performance and career 

success (Carnegie Corporation of New York, 2010; Flippo, 2011). Higher literacy levels in 

higher education have shown to be associated with higher grade point average (GPA) for 

students obtaining a professional degree (Fulks, 2010). Students who have lower levels of 

reading literacy may have difficulty reading and comprehending material that is presented in a 

fundamentals of nursing course. 

Hypothesis Three 

Hypothesis three stated there is no significant predictive relationship between the 

criterion variable (final grade for a fundamentals of nursing course) and the linear combination 
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of predictor variables (Test of Essential Academic Skills [TEAS] mathematics subscale score, 

TEAS reading subscale score, TEAS science subscale score, and TEAS English language 

subscale score) for sophomore students from a residential, undergraduate, pre-licensure Bachelor 

of Science in nursing (BSN) program at a private university for the 2017-2018 academic year. 

The researcher rejected hypothesis three indicating that there is a significant predictive 

relationship in the criterion variable and the linear combination of predictor variables.  

The multiple linear regression results indicated that approximately 20% of the variance of 

the final grade for a fundamentals of nursing course could be predicted from the linear regression 

of the predictor variables (TEAS mathematics subscale score, TEAS reading subscale score, 

TEAS science subscale score, and TEAS English language subscale score) (adjusted R2 = .171). 

Of the predictor variables, the TEAS science subscale scores were the best predictor of the final 

grade for a fundamentals of nursing course (p < .001) with a large effect size (r = .390) 

indicating a strong association between the criterion and predictor variable (Warner, 2013). The 

TEAS English language subscale scores were also significant for predicting the final grade for a 

fundamentals of nursing course (p = .007) with a large effect size (r = .341) indicating a strong 

association between the criterion and predictor variable (Warner, 2013).  

The predictive relationship of TEAS science subscale scores and the final grade for a 

fundamentals of nursing course is supported by prior research findings. Higher pre-admission 

science grades have demonstrated statistical significance within nursing program completion 

(Robert, 2018). Wolkowitz and Kelley (2010) found that the TEAS science subscale scores 

correlated with early nursing education success. Fundamentals of nursing is a course that is 

standardly found early in nursing education curriculum. A pre-admission baseline knowledge of 

science provides a favorable foundation upon which students can build upon for academic 
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success within nursing education (Elder et al., 2015).  

Prior research supports the ability of the TEAS English language subscale to predict the 

final grade for a fundamentals of nursing class. English language learners (ELL) have a lower 

success rate on the National Council Licensure Examination for Registered Nurses (NCLEX-

RN) on their first attempt (Hansen & Beaver, 2012; Sears et al., 2015; Silvestri et al., 2013). 

Preparation for the NCLEX-RN begins in the first nursing courses, like fundamentals of nursing, 

within a school of nursing’s curriculum. Students who lack a solid foundational knowledge of 

the English language at the start of their nursing education are more prone to have poor academic 

performance in the classroom and clinical setting, affecting reading speed, reading 

comprehension, and understanding complex medical concepts (Kaddoura et al., 2017). 

Implications 

The Test of Essential Academic Skills (TEAS) subscale testing scores demonstrated a 

statistically significant ability to predict the final course grade in a fundamentals of nursing 

course for sophomore students in a residential, undergraduate, pre-licensure Bachelor of Science 

in nursing (BSN) program at a private university in the 2015–2016, 2016–2017, and 2017–2018 

academic years. These findings support prior research findings that the TEAS has been utilized 

to demonstrate success in lower levels of nursing education (Wolkowitz & Kelley, 2010). The 

TEAS mathematics subscale score was found to be statistically significant in the 2016–2017 

sample. The TEAS reading subscale score was found to be statistically significant in the 2015-

2016 sample and 2016–2017 sample. The TEAS science subscale score was found to be 

statistically significant in the 2017-2018 sample. The TEAS English language subscale score was 

found to be statistically significant in the 2016–2017 sample and 2017–2018 sample. While no 

TEAS subscale demonstrated statistical significance for all sample groups, each subscale was 
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represented in at least one sample group demonstrating relevance to academic success in a 

fundamentals of nursing course. See Table 12 for the significance and effect size of TEAS 

subscales scores across all sample groups.  

Table 12 

Significance/Effect Size of TEAS Subscale Scores Across all Sample Groups 

 Academic Year 

Subscale 

 

2015 – 2016 

Significance/ 

Effect Size 

 

2016 – 2017 

Significance/ 

Effect Size 

2017 – 2018 

Significance/ 

Effect Size 

TEAS Mathematics 

subscale  

(p = .197) 

Large (r = .331) 

 

(p = .011) 

Small (r = .016)  

(p = .419) 

Medium (r = .268)  

TEAS Reading subscale  

 

(p = .004) 

Large (r = .402) 

 

(p = .038) 

Large (r = .306)  

(p = .310) 

Large (r = .298) 

TEAS Science subscale 

 

(p = .138) 

Large (r = .314) 

 

(p = .067) 

Large (r = .294) 

(p < .001) 

Large (r = .390) 

TEAS English language 

subscale  

 

(p = .0629) 

Medium (r = .250) 

(p = .009) 

Large (r = .318) 

(p = .007) 

Large (r = .341) 

 

With the exception of the TEAS mathematics subscale score, all predictor variables had a 

large effect size when statistical significance was achieved. For the fundamentals of nursing 

course, the overarching learning outcome of the course revolves around helping novice student 

nurses develop a more solid foundation in critical thinking, evidence-based practice, and nursing 

theory while teaching students how to perform medical skills and procedures (Perry et al., 2017). 

Given that the fundamentals of nursing course is a lower level nursing class that is typically 

taught during the first-year in nursing school, the use of mathematical knowledge for medication 

administration is not a primary emphasis of the course, making the association between the 
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ability of the TEAS mathematics subscale score to determine the final grade in a fundamentals of 

nursing course less prominent.  

The results of this study appear to support the theoretical framework of this study. 

Benner’s novice to expert theory recognizes that learners cannot be responsible for what is 

beyond their learning and experience (Benner, 2001). Vygotsky’s sociocultural theory utilizes 

the zone of proximal development. The zone of proximal development is the distance between 

the “actual developmental level as determined by independent problem solving and the level of 

potential development as determined by problem-solving under adult guidance or in 

collaboration with more capable peers” (Vygotsky, 1978, p. 86). The goal of a nursing educator 

is to provide direction and stimuli for students to move to a higher level of cognitive thinking, 

scaffolding on the existing knowledge of the learner so students can move along Benner’s novice 

to expert continuum. In applying Benner’s novice to expert theory and Vygotsky’s sociocultural 

theory to the current study, the use of foundational knowledge prior to admission to nursing 

education can position students for success in a fundamentals of nursing course.  

The current study demonstrated that the prior knowledge that is assessed in the TEAS 

subscale scores can position students for success in a fundamentals of nursing course. In 

particular, TEAS reading and science subscale scores demonstrated a large effect size across all 

sample groups (see Table 12). This finding supports the need for a large reading and science 

focus within nursing curriculum prerequisite courses where nurse educators can emphasize 

metacognition techniques, reading strategies, technical writing skills, anatomy and physiology 

knowledge, and medical terminology in an effort to improve nursing student success and 

perseverance throughout the curriculum.  

The results of the current study added to the body of knowledge in nursing education. 
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Improved student retention and success helps ensure financial and institutional stability and 

sustainability (Levitch & Shaw, 2014). As student attrition and retention rates increase, 

institutional credibility increases as these are seen as indicators of quality (Angelino et al., 2007; 

Thompson, 1999). As the national nursing shortage continues to grow, up to 1.1 million nursing 

graduates are expected to be needed to help alleviate the problem (American Nurses Association, 

2017). Each year over 64,000 qualified applicants are rejected from nursing programs in the 

United States because of budgetary constraints and a lack of qualified faculty, clinical 

preceptors, clinical sites, and classroom space (AACN, 2017). This makes the need to retain 

students who are admitted to BSN programs even more imperative. Using the data findings from 

the current study, schools of nursing can use predictive analytics, like the TEAS subscale scores, 

to identify at-risk students in a thoughtful way so that more evidence-based intervention 

strategies can be employed with residential, undergraduate, pre-licensure BSN students to benefit 

higher education, the field of nursing, and the national economy. 

Limitations 

Limitations for the current study were related to single-site testing. The single-site testing 

was necessary to limit curricular nuances for the fundamentals of nursing course. While 

fundamentals of nursing is a core curricular course in early nursing education, the emphasis on 

areas of course content and grading policies may vary from one institution to another. An 

example of this is the emphasis on medication administration within the fundamentals of nursing 

course. The participant group is also limited to one school of nursing at a large private university. 

The participants in the study are attending the same school and tend to share in similar 

worldviews that may influence some of their academic traits.  
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Participants for the current study were limited to Bachelor of Science in nursing (BSN) 

students. Diploma and Associate Degree in nursing (ADN) students demonstrate student 

characteristics that differ from the BSN student population. For example, Diploma programs had 

42% of the student population that was over 30 years old. Associate Degree in nursing programs 

had an over-30-year-old student population that consisted of 30% of the total student body. This 

percentage dropped to 18% in BSN programs (National League for Nursing, 2014).  

Recommendations for Future Research 

This study was based on a nursing curriculum constructed around the 2008 Essentials of 

Baccalaureate Education for Professional Nursing Practice, a publication of AACN that is 

designed to prepare BSN nurses for the 21st century healthcare system (AACN, 2008). The 

Essentials of Baccalaureate Education for Professional Nursing Practice is expected to be 

revised at the end of 2018. Future research is suggested in looking at the ability of the Test of 

Essential Academic Skills (TEAS) subscale testing scores to predict the final course grade in a 

fundamentals of nursing course based on the revised Essentials of Baccalaureate Education for 

Professional Nursing Practice. 

The pre-licensure Bachelor of Science in nursing (BSN) School of Nursing used for this 

research is accredited by the Commission on Collegiate Nursing Education (CCNE). The 

National League for Nursing’s (NLN) Commission for Nursing Education (CNEA) was 

established in 2013 and accredited its first pre-licensure BSN program in 2017 (NLN, 2018). 

While the CNEA accreditation is not yet recognized by the U.S. Department of Education, NLN 

is working towards this recognition. Future research could be expanded to schools of nursing that 

have CNEA accreditation.  
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Additionally, this research was conducted in a pre-licensure BSN program. Conducting 

similar research in Diploma and Associate Degree in nursing (ADN) programs could provide 

these levels of nursing education with the same predictive analysis benefits that BSN programs 

may utilize with the research results of the current study. While the Institute of Medicine (2010) 

has called for an increase in BSN-prepared nurses in the workforce from 50% to 80% by the year 

2020 because of findings that healthcare systems with a higher staff percentage of BSN-prepared 

nurses have been associated with lower patient mortality rates, readmission rates, and lengths-of-

stay (Koh et al, 2016; Woo et al., 2017; Yakusheva et al., 2014), the current nursing shortage in 

any level of nursing education would benefit from the selection of and retention of qualified 

applicants into nursing education. 
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