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A critical component of the nursing education curriculum is facilitating evidence-based practice,
which is the judicious use of evidence toward effective patient care. Among the knowledge and skill
sets required, is statistical literacy, which is generally perceived to be difficult, resulting in
learning outcomes that are lacking. This paper presents a student-centered approach to teaching
statistical literacy, in which students are engaged in individual and group critique and analysis of
scientific research articles. Students are facilitated to make meaningful connections. In general,
students are motivated and engaged, and by addressing the broader research context, the variables
and their relationships become more meaningful, and hence there is greater conceptual grasp of
statistics, which can result in transferrable knowledge and skills. This active-learning approach
facilitates a meaning-making experience, which improves self-efficacy, and makes learning more
interesting and meaningful, rather than mechanical and anxiety-driven. More active-learning
strategies should be implemented and formally assessed.

INTRODUCTION

A critical component of the nursing education curriculum is facilitating evidence-based
practice, which is the judicious use of evidence toward effective decision-making and patient care.
Among the knowledge and skill sets required, is statistical literacy, which is generally perceived to
be difficult, resulting in learning outcomes that are lacking. Underpinning statistical literacy is the
ability to interpret and critically evaluate statistical information and data-based arguments, and
evaluate different perspectives relative to statistical information (Hassad 2015; Garfield & Chance
2009). As noted by Mackey and Bassendowski (2017), evidence-based practice is relevant to all
levels of nursing education and “is a way for the nursing discipline to minimize the theory to
practice gap” (p. 51).

Increasingly nurses are being challenged to develop meaningful and effective interventions
that address the health concerns of a diverse and multicultural society (Woods-Fugante &
Magyary, 2010). To accomplish this task, nurses need to be prepared to conduct scientific research
and to understand the significance of research findings before they can integrate these into practice.
The earliest reference to evidence-based practice (EBP) is generally attributed to Florence
Nightingale, an eighteenth century nurse and researcher, known for her work during the Crimean
war (Mackey & Bassendowski, 2017). Nonetheless, EBP resided with the medical profession until
the 1970’s when the nursing profession, particularly in the U.S.A., became more directly involved
(Hill, Fell, Kronenfeld, & Nail-Chiwetalu, 2007). Influencing the expansion and adoption of EBP
by other health care professions was a call for greater emphasis on accountability for patient care at
all levels (Walsh, 1997). Associated with this, was the expanded role of the nurse as a coordinator
of patient care and independent practitioner (Fairman, Rowe, Hassmiller, & Shalala, 2011). More
importantly, with the rapidly growing body of nursing research data, the expectation was that
nurses must develop the expertise to critically appraise the evidence toward optimal patient care
(LaSala, Connors, Pedro, & Phipps, 2007). In effect, this has changed the climate and culture of
nursing to one where nurses are now more directly involved in clinical decision-making
(Jaafarpour & Khani, 2011).

Additionally, given the varying levels of complexity of research data and research designs,
effective use of the evidence requires quantitative literacy and statistical competence (Hassad,
2007; Cox, 1997). Over the past two decades, in particular, there has been growing importance
attached to the teaching of statistics and research methods as core components of the nursing
curriculum at both the undergraduate and graduate levels (Ciliska, 2005). This has become even
more compelling for advance practice nursing, including clinical nurse specialists and nurse
practitioners. The importance in this regard centers on their scope of practice, which allows for
independent practice including assessment, diagnosis, planning, treatment, and evaluation.

In: A Molnar (Ed.), Teaching Satisticsin a Data Rich World
Proceedings of the Satellite conference of the International Association for Satistical Education (I1ASE),
July 2017, Rabat, Morocco. ©2017 ISI/IASE iase-web.org/Conference_Proceedings.php



|ASE 2017 Satellite Paper Bux

OBJECTIVE AND RATIONALE

This paper presents a student-centered approach for teaching statistical literacy for
evidence-based practice using an integrated curriculum and case-based methodology. Statistical
literacy is critical to the evaluation of the evidence presented in research articles, so that
practitioners can better determine the applicability to specific clinical contexts.

THEORETICAL FRAMEWORK

The theoretical approach underlying this course is primarily centered on constructivism
which has long been identified as relevant to the teaching of research and statistical literacy
(Garfield, 1995). The core principles of this approach are that learners process and make sense of
new information based on prior knowledge and understanding, and that learning is an active
process of integrating current and prior information, knowledge, and understanding toward
constructing meaning (Naylor & Keogh, 1999).

This constructivist approach to fostering statistical literacy seeks to facilitate a meaning-
making experience for students, which empowers them, and makes learning more interesting and
meaningful, rather than mechanical and anxiety-driven, which is typically associated with the
learning of statistics. Furthermore, according to Hassad (2011), teaching statistics using the
constructivist-based approach can be effective for facilitating evidence-based practice. Specifically,
this approach emphasizes the data context and the unifying role of statistics in integrating the study
theory, research design, and practice domain. As Hassad notes, “in the constructivist context, the
instructor utilizes active learning strategies to scaffold activities and tasks (so that students can
progress from the simple to the complex), explore information, discover concepts, and construct
knowledge and meaning” (p. 3). This represents a shift to a more concept-based curriculum, an
approach that is widely recommended to meet the changing needs of nursing education (Brandon &
All, 2010).

PEDAGOGICAL APPROACH
Statistics is addressed in the quantitative methods module of a hybrid graduate level (one
semester, three-credit) research methods course taught primarily to students in a nurse practitioner

program. The primary objective of this module is to foster a deep understanding of statistical
methods and quantitative research, in the context of evidence-based practice.

EVIDENCE-BASED PRACTICE

RESEARCH DESIGN
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Figure 1: Conceptual Framework of Course Content for Statistical Literacy

Albeit, a single module, the course philosophy is premised on the understanding that in order
for students to understand the statistical component (a part) they must first understand the entire
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study (the whole; see Figure 1). In other words, there is an emphasis on deductive reasoning. In this
regard, the content of this module centers around a research article carefully selected to facilitate an
understanding of key statistical and methodological concepts. This material is provided to the
students in advance with critique guidelines encompassing the introduction and literature review,
objective, methods, results, and discussion sections of the paper. Specifically, the guidelines
addressing the statistical material are outlined in Table 1.

Table 1: Guidelines for Critique of the Research Article

1. What method of data analysis do the authors use?

a. Do data analyses address each objective, question, or hypothesis?
b. Are data analysis procedures appropriate to the type of data collected? Are
all the variables accounted for in the analysis?
c. Are data analyses guided by, and consistent with, the theoretical framework?
d. What are the strengths and weaknesses of the chosen analytic methods?
2. Was the sample size sufficient to detect significant differences?

a. What are the statistically significant findings? Are these clinically
meaningful?
Are there any non-significant findings?
Was a power analysis conducted to examine non-significant findings?
d. Was the study designed to be able to detect a clinically relevant difference
between study groups?
3. Are tables and figures used to synthesize and emphasize certain findings?

Iz

a. Are the figures and tables clear?
b. Do the figures and tables supplement, or simply repeat, the written analysis?
c. What additional information do the tables and figures offer?
4. Do the results examine all the objectives, questions or hypotheses in the study
purpose?

For the classroom component, students are engaged in small-group or cooperative learning
exercises. This exercise engenders discussion about content knowledge, research design, statistical
analysis, potential confounding, as well as reliability and validity of the results. General and
specific limitations and strengths are also addressed. The instructor facilitates the discussion by
posing specific questions to help students to make meaningful connections, and address
misconceptions. The emphasis is on conceptual understanding rather than the computations
underlying statistical methods. The assessment of learning outcomes is based on an online narrative
which students are required to post following the classroom discussion. This allows them time to
reflect on the discussions and collaborative learning, and develop a more meaningful response.
Such narratives allow students to think critically about the material and integrate information
across the study toward a deeper and more applied understanding of the material. A rubric based
on the above dimensions is used to assess their responses. The final overall course assessment
includes a culminating team project, which requires students to identify and evaluate relevant
research evidence to support a particular clinical problem.

OUTCOMES
In general, students are motivated and engaged, and by addressing the broader research
context (see Table 2), the variables and their relationships become more meaningful, and hence
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there is a greater conceptual grasp of the statistical analysis, which can result in transferrable
knowledge and skills. This active-learning, case-based approach to fostering statistical literacy
facilitates a meaning-making experience for students, which enhances self-efficacy (regarding the
interpretation and use of statistical data), and makes learning more interesting and meaningful,
rather than mechanical and anxiety-driven, which is typically associated with the learning of
statistics (Onwuegbuzie & Wilson, 2003).

Table 2: Statistical Literacy Outcomes for Evidence-Based Practice

—

Recognize the importance of and understand the research problem and wider study context

N

Identify and understand the research variables and the study hypothesis/objective/research
questions

Understand the theoretical or conceptual framework of the study

Appreciate and understand the role of descriptive statistics in research

Appreciate and understand the role of inferential statistics

Select appropriate statistical tests

Interpret and understand statistical results (including strengths and limitations)

e i Pl P Pl e

Differentiate between association and causation based on the study design and methodology
(experimental and non-experimental)

9. | Identify relevant data to support evidence-based practice

10. | Evaluate research evidence for reliability and validity

11. | Determine the applicability of the research evidence to the clinical context

12. | Enhance self-efficacy (that is students’ belief in their capability to critique a research paper,
interpret, and use the evidence for clinical decision-making)

DISCUSSION AND IMPLICATIONS

This paper describes a plausible pedagogical approach using quantitative research articles to
facilitate statistical literacy for graduate nursing students. The preliminary results suggest that this
instructional methodology may be beneficial to teaching statistics, and therefore, should be further
evaluated, and applied more broadly. The instructional model emphasizes concepts rather than
mathematical procedures, and thereby engenders a friendlier and more engaging environment
which can foster deep learning and hence transferrable knowledge and skills. Moreover, this
teaching technique can allow students to recognize and appreciate the value of statistics to
evidence-based practice. As well, it can stimulate interest in statistics, enhance self-efficacy and
lead students to pursue further studies in statistics, which can also help to increase the number of
nurse practitioners and educators involved in research and data analysis. Central to this pedagogical
strategy is the assessment approach, which should address critical thinking together with
integration, evaluation, and application of evidence. In this regard, cooperative or small-group
learning, oral presentations, reflective exercises, critique of research articles, and report writing can
be helpful as active learning strategies (Hassad, 2011).

Such active-learning strategies can be promoted at two levels; formal degree training and
professional development or continuing education programs for nurses (Chaffin & Maddux, 2004).
This model can also be used for developing conversational and nurse-friendly software programs
which can help to automate the process of identifying and evaluating evidence in a more structured
manner, and allow for greater consistency in the use of evidence in clinical practice.

Indeed, more formal and objective evaluation of this pedagogical model for promoting
statistical literacy and evidence-based practice, is required including comparison with data from
students who were exposed to other teaching methodologies. Notably, other disciplines have
documented this model as a best practice, in this regard (Tishkovskaya & Lancaster, 2010). Finally,
it is worth reiterating that statistical literacy is critical for nursing practice, at all levels, especially
given the increasing complexity of patient care needs, and the rapidly growing body of healthcare
research, which must be appropriately and effectively used if optimum patient care is to be
provided.
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