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Abstract 
Medications are commonly used interventions in healthcare. As our population ages and the prevalence of chronic health 
challenges increases, medication management has become increasingly complex. Although medication management is a 
collaborative team effort among health care providers, nurses have a major role in the clinical assessment and monitoring 
of patients. Nurses are also responsible for medication administration and related drug dosage calculations in the care of 
patients. There is a growing body of literature that highlights gaps in knowledge and applied skills of nursing students and 
practicing nurses in pharmacology content and drug dosage calculations.     

Teaching pharmacology, drug dosage calculations, and medication administration techniques requires innovative 
strategies to promote student learning, achievement of outcomes, and life-long learning principles in undergraduate 
nursing education. We present evidence-informed, innovative strategies and techniques from classroom and Clinical 
Learning and Simulation Centre experiences that were employed in order to improve student learning and success in an 
undergraduate pharmacology course. The most notable of course outcomes is that of students’ enhanced abilities to 
exercise clinical reasoning with regard to application of the medication related knowledge and skills.  
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1 Background 
Pharmacotherapeutics is a complex part of clinical care that requires collaboration of the prescriber, the pharmacy team, 
and nursing staff. Nurses play a critical role in medication management in various settings within our health care system. 
Performing this role in an effective, efficient and safe manner is challenging due to various system, patient, and nurse 
specific factors. To exemplify a patient factor, polypharmacy in older Canadians is common, with an estimated 62% of 
seniors with public drug plan coverage using 5 or more medications from different drug classes [1]. Further, our population 
is living longer with chronic illnesses, putting them at risk for potential exacerbations and complications that can lead to 
hospital admissions. Comprehensive assessment of these patients and their medication regimens is more complicated and 
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necessary because of these factors and the significant direct and indirect costs to the system, patients, and society that 
medication related adverse events and error generate. From the system perspective, the work environment for nurses is 
complex. In hospital settings, a significant amount of time is spent in medication-related tasks and, while performing these 
tasks, nurses are frequently interrupted [2]. Some of the factors affecting safety in assessment, medication administration 
and monitoring are reflected in lack of experience, fatigue caused by shiftwork/overtime, and stress [3]. Brady et al. also 
outlined knowledge, medication reconciliation, mathematical skills, and deviation from procedures as some of the key 
factors contributing to errors by nurses [3]. Others have also developed unique approaches to determine nurses’ interactions 
with their working environments in order to explore factors (e.g. ward climate and nursing insecurities) and how these 
variables contribute to nurses’ errors [4].  

It is important for undergraduate curricula to prepare nursing graduates for entry to practice in a complex health care 
environment and also engage them regarding the practice of life-long learning. This preparation would include adequate 
content and practical experience regarding pharmacodynamics and kinetics, pharmacotherapeutic considerations, as well 
as effective, efficient and safe medication administration techniques and relevant dosage calculations. Additionally, the 
graduates would be prepared with practical skills that would facilitate maintaining competency and keeping up to date 
with medication information. Some research has demonstrated however that graduating nurses are limited in their 
pharmacology and calculation knowledge [5].   

Prior to 2002, the pharmacology course in the undergraduate nursing program at Dalhousie University in Halifax, Nova 
Scotia, Canada, was taught in sections with medication administration lectures delivered first by a nurse followed by 
pharmacology content delivered via didactic lectures by various pharmacology department faculty. This nurse was also 
responsible for the medication administration practical experiences in the laboratory setting. There was no dedicated 
arrangement for content to be overtly complementary or inclusive between the pharmacology and medication 
administration related components of the course, and this was reflected in student evaluations. The course was perceived 
by students to be difficult and had a dosage calculations failure rate of approximately 35%. Students were taught dosage 
calculations in the classroom without formally linking evidence for best practice in teaching the calculation skills in 
recognition of different mathematical learning styles and background. The School of Nursing faculty recognized the need 
for more collaborative teaching strategies to mirror the clinical practice environment and to improve student success in the 
course. This approach would enable student integration of complex pharmacological concepts with practical application. 
In response to this need, a pharmacist (AM) with an accredited Canadian hospital pharmacy residency and a 
post-baccalaureate Doctor of Pharmacy degree was hired in 2002 as a faculty member in the School of Nursing at 
Dalhousie University. She assumed responsibility for the pharmacology content related to the course in the undergraduate 
program and pharmacotherapeutic content for nurse practitioners in the graduate program. This change represented an 
opportunity, led by the clinical nurse specialist faculty member (CBM) responsible for the course outcomes, for 
reorganization of the undergraduate pharmacology course with enhanced linkages among the medication administration 
lectures, practical experiences within the Clinical Learning and Simulation Centre (CLSC), and pharmacology content.      

Aim of the article 
We describe innovative strategies in an undergraduate pharmacology course with large class numbers (e.g. 130 to 180) to 
enhance nursing students’ medication-related knowledge, attitudes, skills and behaviours in their preparation towards 
assuming their role in medication management. 

2 Activity descriptions 

Integrated pharmacology and nursing content  
The pharmacology course occurs in the second year of the program and is typically delivered over thirteen weeks. Six, 
one-hour, medication administration lectures are spread out over the course’s term with one per week during the first six 
weeks. Each medication administration lecture is scheduled prior to the students’ weekly Clinical Learning and Simulation 
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Centre (CLSC) experience. Clinical instructors, facilitators of the CLSC experiences, often attend the medication 
administration and the pharmacology lectures to enhance content continuity. The pharmacist attends the CLSC 
experiences to observe and participate for continuity purposes and to model interdisciplinary practice amongst nurses and 
pharmacists. The CLSC experiences are case-based and students are required to use a real world approach to the 
assessment of therapeutic interventions and medication administration. For example, unit dose packages containing 
inactive substances (e.g. breath mints) mimicking currently available, commonly used medications are administered by 
students to each other in week one of lab while conducting clinical assessments. A performance criteria list, based on 
medication administration standards (see Table 1), is available for students to conduct a self-assessment. Each week, a new 
performance criteria list is used depending on the route of administration. Performance criteria are in place for certain 
medications (e.g. insulin, heparin) where research evidence is used to highlight changes or differences when adminis- 
tration technique varies from standard procedures.  

Table 1. N 2050.03 - Medication Administration Skills Assessment 

Student: ________________________________________________________  

Date: ____________________________ PASS        Needs more practice   Circle one  

Skill:    Administering Oral Medication 

Successful Performance: The student will safely administer oral medications (simulation with partner peer in lab). 

1) Criteria in shaded areas must be completed safely and accurately. Failure to demonstrate any one of these criteria will mean more practice is 
required. Students will successfully pass with up to six mistakes/missed criteria (other than those critical elements in the shaded areas).  

2) Students may practice as many times as needed, Successful demonstration by each student is needed to proceed to the next lab. The practice 
group of students will provide an instructor with completed form (all student names on one form). The instructor will determine success by 
signing and keeping the form. 

Performance Criteria Completed Not completed 

1. Maintains infection control principles – performs hand hygiene, uses aseptic technique (I.e. does 
not handle medication, clean gloves if touching med). 

  

2. Gathers appropriate equipment, uses clean working surface.   

3. Verifies dr’s order with MAR, clarifies incomplete or illegible orders. Checks allergies.   

4. Using 5 of 8 “Rights of Administration” (verbalizes to instructor), accurately prepares medication 
dosage & double checks dosage calculations, demonstrating psychomotor skills for placing 
medication in paper med cup. Demonstrates 3 checks of label with MAR, checks med expiry date.   

  

5. Determines interaction with any meds, clarifies with physician prn.   

6. When preparing a liquid, pours from bottle with label facing nurse to avoid liquid wetting the 
label. Pours medication in cup at eye level, with bottom of meniscus at the measure line on cup. Uses 
syringe to prepare doses <10ml to ensure accuracy. 

  

7. When splitting tablets, ensures tablet is scored or collaborates with pharmacist for liquid 
preparation/alternate supply dose if possible. 

  

8. Reviews appropriate lab data (e.g. checks potassium level if on diuretic) and assessment data (e. g. 
vital sign trends, fluid restriction, dysphagia s&s- drooling, “gargly voice”, weak/absent cough, 
unable to hold head up) 

  

9. If preparing a narcotic, counts narcotic med balance before and after removing medication from 
narcotic cupboard. Documents on narcotic record. 

  

10. Identifies client – checks armband.   

11. Checks with client to confirm allergy status.   

Performance Criteria (cont) Completed Not completed 

12. Explains procedure and medication indications (I.e why client is taking med). Assesses client’s 
knowledge of medication(s), using appropriate language for client teaching.(6th Right: “to know”) 

  

13. Assesses if meds can be swallowed safely, checks whether safe to crush, if crushing. Positions 
client sitting to minimize risk for aspiration, using pillows for support/comfort, prn.  

  

(Table 1 continued on page 94) 
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Table 1. (continued) 
14. Considers client preference for fluids & assesses compatibility with med (e.g. should/should not 
be given with milk).   

  

15. Allows client to hold medication in hand or cup and fluid container as able.   

16. Stays with client until medication is swallowed Encourages full glass (240 ml) of water/fluid if 
able & not fluid restricted, to minimize nausea and vomiting from high osmolarity (concentration) of 
medication. 

  

17. If tablet falls to floor, discards and repeats preparation procedure. Collaborates with pharmacist 
to obtain replacement med. 

  

18. Repositions client comfortably. Positions call bell within reach. (If client is in bed, puts bed down 
to lowest height, raises side rails.) 

  

19. Discards supplies appropriately.   

20. Documents medication administration on MAR – 8th Right; returns MAR to appropriate location.   

21. Documents and reports/takes appropriate action if med is withheld or refused – 7th Right (e.g. if 
pulse is below 60, consider whether drug should be held; hold if below 50 – collaborate with 
physician for orders) 

  

22. Evaluates client response to medication (particular attention to prn meds) in a timely manner and 
documents response to prn meds.  

  

23. Documents/reports adverse response to any med- collaborates with physician for orders (e.g. if 
rash develops). 

  

Instructor’s Signature: 
 
 
_______________________________________________ 

14/14 critical 
elements completed       
Yes    No 
Total Score of other 
elements=/23  

 

Pharmacology lectures are delivered twice weekly for the first six weeks and then three times weekly for the next seven 
weeks. The content is taught at a level that reflects entry to practice for nurses. The molecular and cellular basis of 
pharmacodynamics and kinetics are used to inform the lecture content but the emphasis is placed on clinical application of 
the concepts. The pharmacology lectures reference the case studies from the CLSC to demonstrate clinical application of 
pharmacology principles. Critical thinking is encouraged through application of various concepts. Within the lectures 
designated to contain pharmacology-related content, there are two lectures that specifically address searching for 
evidence-based medication and therapeutic information. A librarian with a Master’s Degree in Library Science who 
oversees nursing related content at the University’s library teaches one of the lectures.  The other lecture is taught by the 
nurse (CBM) and pharmacist (AM) and discusses additional credible resources for finding drug information, using 
pre-printed prescriber order protocols in hospital settings, and using evidence in practice. We also incorporate specialized 
content areas (e.g. immunization, mental health, interprofessional team skills, critical appraisal). A lecture regarding effect 
sizes of risks and benefits of medications serves to challenge the students to evaluate pharmacotherapeutic information 
with a critical lens and consider the health literacy (and numeracy) of patients. A component of this class includes case 
studies that are used to demonstrate how numbers can be interpreted variably or in misleading ways. As an example, 
numerical risk data for bleeding and benefit data for stroke prevention is used for acetylsalicylic acid (ASA) versus 
warfarin.  

Medication administration calculations 
Accurate dosage calculation is essential when preparing medication for administration to minimize the risk for error and 
patient harm [6]. Nursing education, therefore, must continue to develop and promote effective strategies to enhance 
student performance related to this critical area of nursing accountability. Research related to the numeracy skills of nurses 
that encourages creative strategies for maintaining competency in calculations have characterized the literature describing: 
1) serious numeracy skills deficits in nurses despite a consensus on these skills being required; 2) nursing program 
prerequisites that should include basic mathematics or diagnostic testing and remediation for such skills; 3) diminishing 
calculation skills without ongoing practice; and 4) infrequent need for calculations in practice potentially increasing the 
risk for error [5, 7]. Students often have a limited understanding of basic arithmetic [8], which impacts their ability to 
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accurately calculate common drug dosages calculations [9]. Ashby [10] looked at nurses' ability to calculate dosages and 
found that 56.4% could not calculate correctly in 90% of the problems, suggesting a need for regular review/testing. 
Failing calculation tests as a part of orientation has also been linked with higher rates of medication  
errors [11]. Brady et al. [3] report on the international literature and cite inadequate mathematical skills and calculations as 
significant contributors to medication errors by nurses. They also cite misplaced decimals as one of the most commonly 
occurring sources for error [3]. McMullan et al. reported significant deficits in numeracy skills of both practicing nurses and 
nursing students [12]. Although practicing nurses did perform better with calculations, more difficulty was experienced by 
both groups when calculations were related to drug percentages, drips and infusion rates versus solid and liquid, oral 
dosage forms [12]. Others have also shown that despite nurses making significant arithmetical, conceptual or computational 
errors, they do not recognize that they have a learning need or deficit related to medication calculations [13]. The results of 
Dilles et al. similarly show incongruent results between nursing students’ calculation test results and students’ perceived 
abilities in performing calculations correctly [5].  

Adams & Duffield concluded that repeated drilling and clinical experience enhanced the ability of nursing students to 
calculate drug dosages correctly [14]. However, similar to others’ findings, the skill level diminished over time [7, 14]. Case 
study practice questions, step-by-step paper and pencil instructions, and global instruction/critical thinking have also been 
demonstrated to improve scores on dosage calculation tests [14].  

Based on the evidence and the work of others in nursing education [15-19] the students are provided with: 1) weekly 
calculations assignments in a self-directed textbook; 2) calculations paper and pencil quizzes at the beginning of each 
week’s lab; 3) weekly in-class step by step instruction; 4) weekly lab case study and actual medications to calculation and 
prepare as well as simulate administration; 5) an online diagnostic test to indicate to students whether they are ready to take 
the calculations test that requires a score of 90% or greater to pass the test; 6) one lab that uses actual medication vials and 
ampoules to practice reconstitution and related calculations of medications that nurses most frequently have difficulty 
calculating correctly (the nurse worked with the local hospital pharmacy to identify the top ten meds that nurses make 
errors in calculations with); and 7) small group or individual tutorials to identify areas of difficulty and concentrated one 
on one instruction prior to final test. With incorporation of all of these strategies, the calculations test scores have 
improved to approximately 5% initial failure rate in a class of approximately 180 students. 

Teaching strategies with large class sizes 
Large class size is a reality of the current academic world [20, 21]. Although it can be challenging and the workload is heavy, 
it provides an exciting opportunity to consistently influence student safety and standards of practice related to the role of 
the nurse in patient assessment, medication preparation and administration and monitoring for effects. The evidence in the 
literature for best practices related to teaching large groups is, not surprisingly, similar to that for teaching small classes. 
Best teaching practices in an academic setting encourage interaction and communication between teacher and students 
while in class and away from class; setting high expectations and adhering to them; early feedback as well as prompt 
feedback related to assignments and test scores [21-25]. Other recommended strategies for teaching large groups include: 
group collaboration projects and interprofessional learning experiences [23]; variety of teaching strategies to acknowledge 
different learning styles of the students; interactive strategies that engage the critical thinking and clinical reasoning skills; 
use of story-telling and clinical examples to teach in the affective domain and help students engage and value the need to 
master the material; online access to course materials and the course discussion board; and attention to classroom and 
course organization and management [22].  

Another teaching strategy for our large class size has been to use a generalist approach rather than individual clinical 
pharmacy specialists. The continuity of the course content is strengthened by having the generalist pharmacist work with 
students. The role-modeling of respect for the expertise of each member of the pharmacist-nurse team and the simulation 
of real world problem-solving as a team in the classroom has brought about a confidence for students to more frequently 
collaborate with and benefit from the expertise of the pharmacist in the clinical area. The team teaching strategy also has 
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the benefit of either the nurse or the pharmacist being able to provide needed student support, administer/manage course 
issues related to the CLSC, and share the workload and accountability. 

Online Web Learning technology to extend the students’ learning opportunities 
The course includes a password-protected online course-space through the University’s Learning Management System. 
This online space serves as a repository for course-related materials (e.g. course syllabus, handouts for all lectures, 
progress and student grades) and provides communication and learning forums through discussion boards and email. 
Course professors also use the email tool to contain student communication in one place and allow for sensitive material to 
be discussed with individual students or groups. Students are instructed to post any questions related to aspects of the 
course delivery or content such as technical information (e.g. scheduling) and medication administration or pharmacology 
content on the discussion board. The use of the discussion board, which is moderated by the course professors, allows for 
students to post questions at their leisure with the ability of other students to share feedback, provide approaches to clinical 
problems, share reference citations, or reflect on insights from their own knowledge and experiences. To ensure that 
students receive timely feedback from email or discussion board postings, students are informed that their communi- 
cations will be read within 24 hours and responses typically occur within 48 hours or sooner, if possible. Course professors 
can also use the asynchronous discussion board as a means to enhance and extend clinical examples from the classroom 
setting or to post related research evidence. As an example, in discussing selective serotonin reuptake inhibitors (SSRIs), 
citations to observational studies on bleeding risks with SSRIs were posted to demonstrate how adverse effects are often 
studied in this manner (e.g. case-control and cohort studies) [26, 27]. Similarly with SSRIs, a citation was used to discuss 
some of the issues regarding SSRIs and suicide controversies and the methods used to assess causality [28].   

For four years of the course, timed, online quizzes were also used as a means of assessing student progress in the course for 
the pharmacology content. Through verbal feedback and student comments on course ratings, students expressed concern 
regarding the online quizzes. The issues primarily related to the timed nature of the quizzes vis a vis technology problems 
and the ability for students to “look-up” answers during the quizzes without learning the material thus leading to poorer 
preparation towards the cumulative final exam. In response to this feedback, this method of evaluation was changed (see 
assessments).  

3 Assessments 

Pharmacology content 
The content from pharmacology lectures is assessed throughout the term with seven quizzes that approximate a biweekly 
distribution. The content on the quiz covers the lecture material since the previous quiz and is not cumulative. Students are 
able to eliminate their two lowest scores to have their best five quizzes out of 25% towards their total grade. The pen and 
paper quizzes have ten multiple-choice questions and students are given ten minutes to complete the quiz at a start of a 
class. The quiz questions are mixed in level of difficulty and range from picking the correct definition (e.g. pharmaco- 
kinetics is defined as….) to clinical application (e.g. determining when a nurse can assume that most of a medication in an 
overdose has been eliminated by a patient considering the medication half-life, rate of elimination, and serum concen- 
tration of the drug). Since the move from online to paper based quizzes, student satisfaction for this assessment style has 
been positive. Student learning and preparation for the final exam have improved as evidenced by final exam scores and 
number of successful students passing this component of the course. The final exam accounts for 35% of the final grade, is 
cumulative, and has 100 multiple-choice questions testing a range of knowledge including application and rote or fact- 
based principles.  

Medication administration and clinical learning and simulation centre (CLSC) content 
Students write a medication administration theory quiz that is 20 multiple choice questions and includes content from the 
six medication administration lectures and the seven learning experiences from the CLSC. The calculations quiz is 
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composed of five different types of calculations questions (i.e. dosage by weight, reconstitution, IV dosage calculation and 
infusion rate, dosage calculation involving conversion to correct units, choosing the correct syringe and demarking the 
dose after calculating it) with multiple parts to assess critical thinking. Students must score a 90% to pass, which is 
required for successful completion of the course. Students who are unsuccessful after their first attempt have the 
opportunity to rewrite with remediation required prior to rewriting the test.  

Students demonstrate medication administration technique and standards proficiency through simulated case studies. The 
student is presented with the prescriber’s orders, the patient chart, and a mannequin with the medication preparation area 
similar to that of the local hospital setting. In 30 minutes, an intramuscular and subcutaneous injection are prepared and 
administered. The CLSC clinical instructor observes and documents the beginning practitioner standards and 
competencies with respect to communication, assessment skills, patient teaching, laboratory analysis interpretation, 
administration technique, documentation and monitoring for efficacy and adverse effects. The performance criteria for 
skills testing for intramuscular, subcutaneous and nasogastric administration can be obtained by contacting the authors.     

The course also includes the opportunity for students to develop an interprofessional care plan following an inter- 
professional educational session that is scheduled as a part of their regular CLSC component. Attendance of the 
interprofessional learning opportunity with related group work and care plan is worth 10% of the final grade. Students 
work together with learners from other professions (e.g. pharmacy, physiotherapy, occupational therapy, social work, 
speech language pathology) in response to a case study on stroke.   

Table 2. Course Evaluation Strategies   

Skills Competence Demonstration  
(Clinical Simulation and Learning 
Laboratory Component) 

Pass/Fail 

By Dec. 5/11, you must successfully demonstrate the skills you have learned in the lab to pass the 
course. There will be one opportunity to retest if needed. Lab attendance is required. Testing is 
scheduled with your lab instructor for a ½ hour period between Nov. 14 – Dec. 5. It is your 
responsibility to book a scheduled time with your instructor. Please book EARLY  (by Oct. 24, 
2011).  

Clinical Applications Quiz   
(TWO components, A & B):  

 Theory-Based Quiz 
component 

 Calculations Quiz 
component 

       
 
10% 
 
Pass/Fail 

Friday, Nov. 4/11, 1030-1200 OR Mon. Nov. 7/11 1430-1600 in your regular lab location. 
A. Twenty multiple choice questions covering medication administration application lecture 
content (Lecture # 1, 2, 5, 8, 11, 15) and lab content (Labs# 1-7 inclusive).  
B. Five calculations questions: You must score 90% or greater on this calculations component of 
the quiz to pass this course. Students must show math/calculations. Calculators are allowed to be 
used. If a student fails to score 90%, a rewrite will be allowed on Mon. Nov. 21/11 in Room G 38 
Forrest Building after attending a tutorial. Failure to achieve a 90% or > on the rewritten 
calculations component of the quiz means failure of the course. 

Biweekly Quizzes 25% Study material in smaller volumes -Best 5 of 7 quiz marks 

Clinical Applications   
Assignments: 

 Interprofessional Lab 
& Care Plan 

 Lab 2 & 4   
Assignments  
(10% each) 

 
10% 
  
20% 

Must attend, as scheduled in regular lab group,  
on Fri. Oct. 28 or Mon. Oct. 31 – 5% 
Development of Interprofessional Care Plan – 5%   
Due: At the start of the next scheduled lab (e.g. if you have Lab 2 on Monday Sept. 19 then 
assignment is due at the beginning of the next Monday’s lab on Sept. 26 
You will work in groups of 3. Collaboration encouraged during assignment preparation. See Lab 
Manual for details, ask for clarification on Discussion Board, talk to your lab instructor or make 
an appointment to discuss with your course professor    

Final Exam – 3 hours 
(During Exam Period) 

35% 
Includes content from all lectures EXCEPT Lecture # 1, 2, 5, 8, 11, 13, 22. No lab content. 100 
multiple choice questions. There will be no supplemental exam as this is considered to be a 
clinical course. 

Students are required to do two CLSC assignments in small groups (e.g. three people) and this contributes a maximum of 
20% of the final grade. These assignments require students to consider the information from case studies used in the CLSC 
and are related to the assessment of a patient and the medication administration technique. This allows for early 
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identification of knowledge and psychomotor deficits prior to the final CLSC experience in which they are required to 
perform comprehensive assessment and administration of medications. The assignments were added based on written 
student feedback regarding methods of assessment in course evaluations. From 2000 to 2008 students were required to 
complete a group project that included a case study and a written paper regarding the medications and their assessment of 
a patient. Due to the large class size and large group numbers, the students received the feedback and group mark near the 
end of the course rather than receiving timely and iterative feedback on their knowledge base and application skills. The 
group project and paper were not as reflective of the real world and the nurses’ role and the student performance has been 
enhanced with the addition of the assignment. 

Course schedule and strategies 
The course is introduced to the class with a printed outline to explain the expectations, learning assignments and evaluative 
methods, which are summarized in a table (see Table 2). There is a detailed schedule that numbers the class topics and 
highlights dates for quizzes, assignments and learning activities to help the students with organization (see Table 3).  

Table 3. Detailed Course Schedule 

Lecture # Date Topic 

1 9-Sept F Introduction Pharmacology & Nursing 

2 12-Sept M General Principles  

3 14-Sept W Pharmacokinetics 

4 16-Sept F Drug Administration–Oral/Enteral  

5 19-Sept M Pharmacodynamics  

Sept. 21 0935 to 0945   Quiz  # 1 (1st 10 min of class) - Lectures 2, 3, 5 

6 21-Sept W Special Populations  

7 23-Sept F Dosage Calculation-Oral/Enteral 

8 26-Sept M Autonomics I  

9 28-Sept W Autonomics II 

10 30-Sept F Drug Administration-Parenteral 

11 3-Oct M Autonomics III 

Oct. 5 1235 - 1245 Quiz # 2: (1st 10 min of class) -  Lectures 6, 8, 9, 11 

12 5-Oct W Cardiovascular/Renal I 

13 7-Oct F Dosage Calculations-Parenteral  

Oct. 10 Thanksgiving Holiday – No Class 

14 12-Oct W Cardiovascular/Renal II 

15 14-Oct F Preparing Injectable Meds  

16 17-Oct M Cardiovascular/Renal III 

Oct. 19 Quiz # 3 1235-1245 (1st 10 min of class) Lectures 12, 14, 16 

17 19-Oct W Anticoagulation/antiplatelet/fibrinolytics 

18 21-Oct F Finding Drug Info/Searching for Evidence  

19 24-Oct M Infectious disease management I 

(Table 3 continued on page 99) 
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Table 3. (continued) 

Lecture # Date Topic 

20 26-Oct W Infectious disease management II 

21 28-Oct F 
Introduction to Interprofessional Learning Lab 
Review of Dosage Calculations – Quiz Prep ? 

22 31-Oct M Infectious disease management III  

Nov. 2 1235-1245  Quiz # 4: (1st 10 min class): Lectures 17, 18, 19, 20, 22 

23 2-Nov W Infectious disease management IV 

Nov. 4 Fri **Theory & Calculations Quiz**: 1035 – 1205 Location: scheduled lab 

24 4-Nov F Immunization and related concepts 

Nov. 7 Mon **Date Theory & Calculations Quiz**: 1435 – 1605 Location: scheduled lab 

25 7-Nov M Antiemetics/other GI Meds 

26 9-Nov W Endocrine I 

27 14-Nov M Endocrine II 

Nov. 16    1235 – 1245 Quiz # 5: (1st 10 min of class) Lectures 23, 24, 25, 26, 27 

28 16-Nov W Endocrine III 

29 18-Nov F CNS I 

30 21-Nov M CNS II 

31 23-Nov W CNS III 

Nov. 25   0935 – 0945    Quiz # 6:(1st 10 min of class)  Lectures 28, 29, 30, 31 

32 25-Nov F Communicating medication risks  

33 28-Nov M Non-steroidal Antiinflammatories & Acetaminophen 

34 30-Nov W Other analgesics: Opioids, antimigraine   

Dec. 2  Quiz # 7 0935-0945 (In class prior to eval/review): Lectures 32, 33, 34 

35 2-Dec F Study Day – unless snow day earlier in term has pushed timeline back by a day  

36 5-Dec M Quiz # 7 (1st 10 min of class)  
Review for exam 

37 7-Dec W Student course evaluation 

4 Outcomes 
Student and instructor satisfaction with course content and delivery has significantly improved over the last decade and 
continues. The course consistently receives excellent ratings and comments based on student ratings’ of instruction that 
are used by the University. There is a perceptible difference in the level of student engagement and enthusiasm for the 
course. Verbal feedback from student in the years following completion of the course demonstrates an appreciation for the 
effort in coordination and delivery of the course that offers students ample opportunity for learning, practical application, 
and communication with instructors. Students continue to be successful in the course and this is partly demonstrated by the 
100% pass rates on the calculations quiz.  

We routinely receive provincial, regional and national requests for information on course structure regarding content, 
assignments, and assessment tools. We have also received verbal feedback from clinical instructors regarding the 
preparedness for students related to pharmacology content and medication administration techniques. Similarly, clinical 
instructors responsible for supervising students have commented on students’ enhanced abilities to be able to exercise 
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clinical reasoning and determine a medication-related learning need and find the information they are looking for in 
credible and appropriate resources.  

From an undergraduate program outcome perspective, a school of nursing policy was developed for students to undertake 
a medication standards and calculations quiz just prior to each clinical experience for the remainder of the program. This 
policy was developed largely in recognition that the literature evidence indicates routine practice and application of 
nursing calculation skills is required to maintain competency and alleviate student and faculty concern for errors. This has 
resulted in fewer students requiring remediation related to dosage calculations in the final year of the program and prior to 
entering practice.  

The successful coordination and delivery of a complex course with large numbers of students and simulated learning 
experience clinical instructors and faculty requires open communication, collegial relationships, and an ability and 
willingness to recognize the importance and value of strong foundational knowledge in pharmacology, calculations, and 
medication administration techniques. Courses of this size and complexity require annual review to identify areas for 
enhancement or revision in order to maximize the effective and efficient delivery while being responsive to student 
feedback and suggestions.  
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