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Summary 

In this staff education project, I targeted early sepsis recognition and response 

among medical-surgical nurses. The practice gap at the site was nurses’ limited 

knowledge of sepsis indicators and screening tools, which contributed to delayed 

escalation of care. The practice-focused question guiding the project was “Does 

educating medical-surgical nurses on early sepsis recognition and response improve 

knowledge of early sepsis recognition and response?” I applied the analysis, design, 

development, implementation, and evaluation (ADDIE) and Johns Hopkins Evidence-

Based Practice (JHEBP) models to design a structured sepsis education program for 

nursing staff. I searched for peer-reviewed literature via databases accessed through the 

Walden University Library, including PubMed, CINAHL, and ProQuest. Twenty-eight 

articles were identified, and 11 were used in the project. Fourteen medical-surgical nurses 

working across all shifts voluntarily participated in five in-person education sessions and 

completed pre- and post-education surveys. Nurses’ pre-existing knowledge was 

moderate, with a pretest mean score of 9.07 (SD = 1.73; 45%), and the posttest mean 

score was 16.93 (SD = 1.64; 85%), marking a 40 percentage point improvement in 

knowledge. Conclusions support integrating sepsis education into routine competency 

programs. Implications for nursing practice include improved clinical vigilance, equitable 

care delivery, and reduced disparities in sepsis outcomes, contributing to positive social 

change through safer, more timely patient care across diverse populations.  
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Background 

Sepsis is a life-threatening medical emergency attributed to dysregulated host 

response to infection and remains a leading cause of morbidity and mortality in 

hospitalized patients in the United States (Garvey, 2024). Nationally, sepsis accounts for 

nearly one-third of all hospital deaths, with patient outcomes strongly dependent on 

timely recognition and initiation of evidence-based interventions (Garvey, 2024). Despite 

the availability of national guidelines, standardized screening tools, and sepsis care 

bundles, delays in early identification and treatment continue to occur, particularly in 

medical-surgical settings where patients often present with subtle clinical changes rather 

than overt shock (Tuttle et al., 2023). Nurses are uniquely positioned to detect early 

deterioration due to their continuous patient monitoring; however, evidence consistently 

demonstrates gaps in nurses’ knowledge, confidence, and clinical reasoning related to 

early sepsis recognition and response. Cross-sectional and systematic review studies 

report persistent deficits in nurses’ understanding of sepsis definitions, early warning 

signs, screening criteria, and escalation processes, contributing to delayed intervention 

and poorer outcomes (Abdalhafith et al., 2025; Chua et al., 2022; Edwards & Jones, 

2021; Hamad et al., 2025; Rababa et al., 2022). Studies further indicated that a structured, 

evidence-based education improves nurses’ knowledge, confidence, and adherence to 

sepsis protocols (Gripp et al. 2020; Gustad et al. 2024), supporting education as a critical 

strategy for addressing this national practice gap. 

At the selected practice site, internal data showed that only 49% of medical-

surgical nurses accurately identified early sepsis, and only 68% of affected patients 



3 

 

received appropriate interventions within the recommended 3-hour window, falling short 

of the organizational benchmark of 85%. These findings underscore a practice gap driven 

by inconsistent knowledge and application of early sepsis recognition and response 

among nursing staff, despite the availability of sepsis protocols and screening tools such 

as NEWS2 and MEWS. This gap directly affects patient safety outcomes and undermines 

organizational quality improvement goals related to sepsis mortality reduction and bundle 

compliance. The purpose of this project is to implement a structured staff education 

program to improve nurses' knowledge of early sepsis recognition and response using 

standardized screening tools and evidence-based sepsis bundles. The practice-focused 

question guiding the project was “Does educating medical-surgical nurses on early sepsis 

recognition and response improve knowledge of early sepsis recognition and response?”  

Staff Education Project Development 

In this staff education doctoral project, I aimed the design, planning, and 

execution of a structured staff education program at improving early sepsis recognition 

and response among nurses. I was guided by the ADDIE framework and the JHEBP 

model. The objective of the project was to improve the knowledge gap related to early 

sepsis indicators, standardized screening tools, and timely escalation of care to enhance 

adherence to evidence-based sepsis bundles and strengthen patient safety outcomes in an 

inpatient setting.  

Analysis 

During the analysis, I conducted a needs assessment using organizational quality 

data, informal stakeholder input, and baseline knowledge assessment results to identify 
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gaps in nursing knowledge and practice related to sepsis. Internal reports revealed 

suboptimal early sepsis recognition rates and delayed initiation of the recommended 

intervention within the three-hour bundle timeframe. Feedback from nursing leadership 

and staff indicated inconsistent understanding of the sepsis definition, early warning 

signs, and the application of screening tools such as the Modified Early Warning Score 

(MEWS) and National Early Warning Score 2 (NEWS2). An organizational readiness 

assessment revealed strong administrative support for implementing the change, 

stakeholders' confidence in sustaining the momentum, and staff willingness to participate 

in and manage the politics of implementing the change. A SWOT analysis identified 

strengths (established educational structure, supportive EHR, strong QI culture), 

weaknesses (inconsistent training participation, limited staff time, knowledge deficits), 

opportunities (national focus on sepsis, standardizing protocols, embedding education 

into competencies), and threats (competing priorities, staff resistance, limited IT support, 

and policy changes). Key stakeholders included medical-surgical nurses, unit managers, 

nurse educators, hospital administrators, and interdisciplinary providers who 

acknowledged the urgency of the practice gap and endorsed the education intervention as 

a feasible and necessary strategy.  

Design and Development   

I focused the design and development phases on creating an evidence-based, 

clinically relevant educational program aligned with national sepsis guidelines. 

Educational objectives emphasized early identification of sepsis, appropriate use of 

screening tools, nurse-specific responsibilities within the three-hour sepsis bundle, and 
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timely communication and escalation processes. A structured PowerPoint presentation 

(Appendix A) was developed and supported by peer-reviewed literature from PubMed, 

CINAHL, and ProQuest. Eleven evidence-based articles were appraised using the JHEBP 

model, and findings were summarized in an individual evidence summary tool, which 

supported the conclusion that structured education enhances nurses' knowledge, 

confidence, and decision-making regarding sepsis recognition and management. Key 

content themes included sepsis definition, early warning signs, standardized screening 

tools (NEWS2, MEWS, qSOFA), SBAR communication, Golden Hour interventions, 

sepsis bundle responsibilities, and CMS SEP-1 standards. The SBAR was selected as the 

standardized communication framework for escalation of care because it is embedded in 

the organization’s rapid response and provider notification process. 

I designed the educational materials in collaboration with two content experts, 

including a nurse educator and a nurse manager, both specializing in sepsis screening and 

management. The materials included an 18-slide PowerPoint presentation (Appendix A), 

pre- and post-education knowledge surveys (Appendix B), supplemental forms 

(Appendix C) to measure learning outcomes, and the content experts’ evaluation 

(Appendix D). An action meeting was held with my preceptor and faculty advisor to kick 

off the implementation phase.  

Implementation 

Following completion of the ethics pledge and committee approval, the project 

was implemented over 2 days and included five in-person sessions to accommodate day 

and night shift nurses. A total of 14 nurses (three licensed vocational and 11 registered 
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nurses) participated in the project. Each session lasted 30-45 minutes and was held during 

designated education periods in the unit conference room to minimize workflow 

disruptions and ensure access to patient care. For each session, participants completed a 

pre-education knowledge survey using a self-generated identifier, attended standardized 

sepsis education, and completed a post-education survey. The sessions were delivered 

using a blended teaching format that combined didactic instruction with interactive case 

discussion to promote practical application of sepsis recognition and response concepts.  

Evaluation  

The evaluation phase focused on measuring changes in nurses’ knowledge 

following the structured sepsis education intervention, using descriptive and inferential 

statistical methods. Content experts evaluated the educational materials. Pre- and post-

intervention survey data were entered into the Statistical Package for the Social Sciences 

(SPSS) and summarized using descriptive statistics, including frequencies, means, and 

standard deviations. These were displayed in a data chart to illustrate baseline knowledge 

levels and post-intervention improvement. Knowledge change was further analyzed using 

a paired t test to determine whether the difference between pre- and post-intervention 

mean scores was statistically significant. This analytic approach allowed comparison of 

individual nurse performance over time while controlling for within-subject variability.  

Results 

Content Expert Evaluation  

Two content experts (a nurse educator and a nurse manager) independently 

reviewed the educational materials and the results. The nurse educator evaluated the 
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materials for alignment with adult learning principles, clarity of learning objectives, and 

appropriateness for medical-surgical nurses. Feedback emphasized that the content was 

well-structured, logically sequenced, and appropriate for nurses with varying levels of 

experience, with minor suggestions to strengthen clarity around early escalation cues. 

The nurse educator analyzed the magnitude of knowledge change and noted that the 

improvement in posttest scores reflected meaningful learning gains consistent with adult 

education outcomes. 

The nurse manager focused on clinical accuracy, alignment with current sepsis 

guidelines, and consistency with organizational sepsis protocols and quality metrics. The 

content expert confirmed that the education appropriately reflected evidence-based sepsis 

screening tools, nurse-specific responsibilities within the 3-hour bundle, and 

documentation expectations tied to CMS SEP-1 measures. The nurse manager reviewed 

the results and emphasized that the gains in knowledge related to screening tools and 

bundled responsibilities were clinically significant and likely to support improved 

compliance with sepsis quality benchmarks. 

Pretest and Posttest Survey Results 

Descriptive analysis showed that baseline knowledge was moderate, with a mean 

pretest score of 9.07 (SD = 1.73), representing approximately 45% accuracy. Pretest 

scores ranged from 6 to 12, indicating variability in baseline understanding of early sepsis 

recognition and response. Post-education results showed substantial improvement. The 

mean posttest score increased to 16.93 (SD = 1.64), corresponding to approximately 85% 

accuracy. Posttest scores ranged from 14 to 19, with most participants demonstrating 
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strong mastery of early recognition principles and nurse-driven interventions. The mean 

improvement score was 7.86 points, reflecting a 40 percentage point gain in knowledge, 

which exceeded the project benchmark of a minimum 20% improvement. Item-level 

review indicated that questions related to early physiologic indicators and screening tools 

improved most, while documentation-related items were comparatively more 

challenging. Aggregate pretest and posttest scores are presented in Table 1 and Figure 1.  
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Table 1: 

Pretest-Posttest Survey Data for Medical-Surgical Nurses (N = 14) 

Nurse ID Pretest Posttest Improvement 

1 7 16 9 
2 9 17 8 
3 10 18 8 
4 8 15 7 
5 11 19 8 
6 6 15 9 
7 9 18 9 
8 10 16 6 
9 7 14 7 
10 12 19 7 
11 8 16 8 
12 9 17 8 
13 10 18 8 
14 11 19 8 

 

Figure 1:  

Pre-Posttest Sepsis Knowledge Score for 14 nurses 

 

Paired t Test Analysis 

Inferential statistical analysis was conducted using a paired-samples t-test to 

determine whether the observed improvement in knowledge scores was statistically 
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significant. Results demonstrated a highly significant difference between pretest and 

posttest scores, t(13) = 34.01, p < .001, with a 95% confidence interval ranging from 7.36 

to 8.36. These findings confirm that the educational intervention produced a statistically 

and clinically meaningful improvement in nurses’ sepsis knowledge. 

Additionally, a strong positive correlation was observed between pretest and 

posttest scores (r = 0.87, p < .001), indicating that nurses with varying baseline 

knowledge levels all benefited from the education. The paired t-test results are 

summarized in Table 2, supporting the effectiveness of structured, evidence-based sepsis 

education in enhancing early recognition and response competencies among medical-

surgical nurses. 

Table 2  

 

Paired Sample t Test  

 

 Paired Differences t df Sig. (2-

tailed) Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 

1 

Posttest- 

Pretest 
7.857 .864 .231 7.358 8.356 34.009 13 .000 

 

Strengths and Limitations 

A key strength of this staff education project was the use of a structured, 

evidence-based educational intervention guided by the ADDIE model, which ensured 

systematic development, implementation, and evaluation of the sepsis education program. 

The inclusion of standardized screening tools (NEWS2 and MEWS), case-based learning, 
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and a clear delineation of nursing responsibilities within the three-hour sepsis bundle 

enhanced clinical relevance and applicability to bedside practice. Additionally, paired 

pre- and post-knowledge assessments allowed accurate measurement of individual 

knowledge change, strengthening the validity of the findings. Content expert review by a 

nurse educator and a nurse manager further enhanced the rigor, accuracy, and clinical 

credibility of the educational materials, supporting reliable knowledge translation into 

practice. 

Several limitations should be considered when interpreting the project findings. 

First, the sample size was small (N= 14), which limits generalizability to other units or 

organizations. However, the consistency of improvement across all participants and the 

large effect size mitigate this limitation to some extent. Additionally, the project relied 

primarily on knowledge-based assessments rather than direct patient outcome measures. 

While improved knowledge is a necessary precursor to practice change, the absence of 

longitudinal data linking education to clinical outcomes, such as reduced sepsis mortality 

or time-to-treatment, limits conclusions regarding direct patient impact. Moreover, 

participation was limited to nurses who were available and willing to complete both 

assessments, introducing potential selection bias. Finally, the short postimplementation 

time did not allow for long-term knowledge retention evaluation. Despite these 

limitations, the statistically significant improvements observed suggest the education 

intervention was effective and meaningful within the project scope.  

This project holds significance beyond the local practice setting because delayed 

recognition of sepsis remains a widespread national and global patient safety concern. 
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The findings reinforce the value of structured, evidence-based nursing education as a 

scalable strategy to improve sepsis preparedness across acute care settings. Moreover, the 

demonstrated effectiveness of standardized education, screening tools, and role 

clarification supports broader adoption in similar medical-surgical environments facing 

variability in sepsis recognition and response. Additionally, the project aligns with 

national quality initiatives focused on early detection, timely intervention, and adherence 

to evidence-based sepsis bundles. By contributing to the growing body of DNP 

scholarship on implementation science and staff education, this project offers a replicable 

model that can inform future quality improvement initiatives aimed at reducing sepsis-

related morbidity and mortality across diverse healthcare organizations.  

Conclusions 

The sepsis staff education project had a meaningful positive impact on the 

organization by improving nurses' knowledge of early sepsis recognition, screening, and 

timely response, which are critical to patient safety and quality outcomes. Enhanced 

nurse preparedness supports more consistent use of standardized screening tools and 

sepsis bundles, contributing to improved clinical decision-making, reduced delays in care 

escalation, and alignment with organizational quality and patient safety initiatives. 

Strengthening frontline nursing competence also reinforces interdisciplinary 

communication and supports a culture of evidence-based practice. 

Further recommendations include integrating sepsis education into annual 

competency validation, onboarding programs for newly hired nurses, and ongoing 

refresher training using simulation and case-based learning. Expanding audit-and-
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feedback mechanisms to monitor sustained knowledge retention and bundle compliance 

may further strengthen long-term outcomes. Additionally, embedding electronic decision-

support tools within the electronic health record could reinforce early recognition and 

prompt timely interventions. 
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Appendix A: Education PowerPoint Presentation 
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Appendix B: Pre/Post Anonymous Questionnaire 

Instructions  

Check the correct answer (s). Some questions may have more than one correct answer.  

Each correct answer equals one point.  

1. Which of the following best defines sepsis? 

☐Life-threatening organ dysfunction from a dysregulated host response to 

infection 

☐Localized infection without systemic effect 

☐Any infection requiring antibiotics  

☐Viral illness only 

2. Which physiological response is central to sepsis development? 

☐Cytokine storm and endothelial dysfunction  

☐Fluid overload 

☐ Bradycardia  

☐Decreased metabolism 

3. Which patient is at the highest risk for developing sepsis? 

☐70-year-old with diabetes and pneumonia 

☐25-year-old with ankle sprain  

☐35-year-old with hypertension  

☐50-year-old athlete with muscle strain 

4. Which are considered early warning signs of sepsis? (Select all that apply) 
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☐Tachycardia >100 bpm 

☐Respiratory rate >22 

☐Systolic BP <100 mmHg 

☐Normal oxygen saturation 

5. What is the primary purpose of using a sepsis screening tool such as NEWS2 or 

MEWS? 

☐To standardize early recognition and trigger a timely response 

☐To replace provider judgment 

☐To calculate daily acuity for staffing 

☐To confirm the infection source 

6. A NEWS2 score of 6 indicates which nursing action? 

☐Immediate escalation to the provider or rapid response team 

☐Continue routine monitoring 

☐Recheck vitals in 6 hours 

☐No action needed 

7. Which combination of lab findings supports a sepsis diagnosis? 

☐Lactate >2 mmol/L and WBC >12,000 

☐Hemoglobin 14 g/dL and normal creatinine 

☐Platelet 250,000 and glucose 90 mg/dL 

☐ Normal lactate and WBC 
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8. Within the "Golden Hour" of sepsis management, which interventions are 

essential? (Select all that apply) 

☐Obtain blood cultures 

☐Administer broad-spectrum antibiotics 

☐Delay fluids until the ICU 

☐Initiate IV fluid bolus 30 mL/kg 

9. When escalating care using SBAR, which element represents "Assessment"? 

☐Vital signs, screening score, and clinical impression 

☐ Infection history 

☐Nurse’s emotional reaction 

☐Recommendations for follow-up 

10. Which statement best represents the “Recommendation” step in SBAR for sepsis? 

☐ I recommend starting fluids and antibiotics immediately. 

☐ I am worried but unsure what to do. 

☐Vitals are stable now. 

☐Patient seems fine. 

11. Which nursing action demonstrates proper escalation for suspected sepsis? 

☐Notify the provider immediately using SBAR format 

☐Wait for the next scheduled rounds 

☐Document and recheck later 
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☐Assigning a task to unlicensed staff 

12. What should the nurse do after a positive sepsis screen? (Select all that apply) 

☐Document findings and the time of notification 

☐Reassess the patient frequently  

☐Ignore if the provider is unavailable  

☐Confirm next steps with the provider 

13. What is the nurse’s role in the sepsis bundle? 

☐Early recognition, rapid communication, and initiation of protocols 

☐Ordering antibiotics independently 

☐Waiting for lab confirmation  

☐Transferring the patient immediately without assessment 

14. Which documentation elements are essential after responding to sepsis? (Select all 

that apply) 

☐Time of recognition and screening score 

☐Communication with the provider 

☐Type of IV fluid and response  

☐Personal reflections 

15. Which clinical tool is recommended for assessing sepsis risk in a medical-surgical 

patient? 

☐NEWS2 

☐MEWS 
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☐qSOFA 

☐All the above 

16. What is the correct sequence of the “Golden Hour” interventions for sepsis 

management? 

☐Obtain blood cultures → Administer antibiotics → Begin IV fluids 

☐Start IV fluids → Wait for provider orders → Draw labs 

☐Give oxygen → Perform ECG → Start antibiotics 

☐Draw blood cultures → Send patient for imaging → Administer antibiotics 

17. Which component of the 3-hour sepsis bundle is primarily the nurse’s 

responsibility? 

☐Early recognition and timely initiation of fluids 

☐Diagnosing the source of infection 

☐Prescribing antibiotics 

☐Interpreting imaging results 

18. What is the minimum target compliance rate for the sepsis bundle according to 

CMS SEP-1 standards? 

☐50% 

☐68% 

☐85% 

☐95% 
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19. During a simulation, a nurse correctly applies the SBAR format. What 

demonstrates effective communication? 

☐Clearly states screening results, vital signs, and recommendation for rapid 

response 

☐Uses general language like “the patient doesn’t look good.” 

☐Avoid giving recommendations to the provider 

☐Waits until shift change to report findings 

20. After completing sepsis education, what is the best indicator of knowledge 

transfer into practice? 

☐Improved screening accuracy and timely escalation of care 

☐Increased satisfaction with the training session 

☐Reduced nurse workload 

☐Higher patient census on the unit 
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Appendix C: Supplement Form  

Early Recognition and Management 

Instructions: Use this worksheet during the presentations to take notes, reflect on key 

points, and complete short exercises. Bring it to the simulation discussion and peer brief.  

Section 1: Notes During Presentation  

(Use this space to write key points, examples, or questions)  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Section 2: Case Reflection (Practice Exercise)  

Scenario: A 68-year-old post-op male develops fever, tachycardia, and hypotension. 

Using the sepsis recognition framework (NEWS2/MEWS and SBAR), complete the 

sections below. 

• Illness Severity  

(Is the patient stable, unstable, or at risk of deterioration 

• Patient Summary  

(Include age, history, key symptoms, and vital signs)  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________ 

• Action List:  

(List immediate nursing actions/interventions following recognition.)  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

____________________________  

• Synthesis by Receiver:  

(How should findings be communicated using SBAR?)  
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__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________  

Section 3: Case Reflection 2 (Practice Exercise)   

Scenario: 74-year-old female, admitted with pneumonia. 

Using the sepsis recognition framework (NEWS2/MEWS and SBAR), complete the 

sections below. 

• Illness Severity  

(Is the patient stable, unstable, or at risk of deterioration 

• Patient Summary  

(Include age, history, key symptoms, and vital signs)  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________ 

• Action List:  

(List immediate nursing actions/interventions following recognition.)  

__________________________________________________________________

__________________________________________________________________
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__________________________________________________________________

__________________________________________________________________

____________________________  

• Synthesis by Receiver:  

(How should findings be communicated using SBAR?)  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________________  

Section 4: Debrief Prompt  

• What were the key differences in nursing actions between scenario 1 and 

scenario 2? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_______________________________________ 
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• How did timely screening and escalation affect outcomes? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________ 

• What lessons can be applied to your unit’s daily 

practice?__________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________________ 

Section 5: Key Learning Points  

➢ Three early warning signs of sepsis: 

__________________________________________________________________

__________________________________________________________________
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__________________________________________________________________

____________________________________ 

➢ Screening tools used in your facility: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

________________ 

➢ “Golden Hour” priorities (list 3): 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________ 

➢ Role of the nurse in sepsis escalation: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

____________________________________ 

➢ One improvement you can apply to your daily practice: 

__________________________________________________________________

__________________________________________________________________
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__________________________________________________________________

__________________________________________________________________

_____________________ 

Section 6: Reflection  

➢ What did you learn about early recognition and rapid response? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_____________________________ 

➢ How confident are you in applying the sepsis protocol after this training?   

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________ 

➢ What barriers might exist in your unit, and how can you address them? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________  
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Appendix D: Content Expert Survey Form  

Content Validity Assessment of NURS 8512 Pre-Post Test Survey 

Survey Item   Poor  Fair Neutral  Very Good  Excellent  

Question 1      

Question 2      

Question 3      

Question 4      

Question 5       

Question 6      

Question 7      

Question 8      

Question 9      

Question 10      

Question 11      

Question 12      

Question 13      

Question 14      

Question 15      

Question 16      

Question 17      

Question 18      

Question 19      

Question 20      
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