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Abstract 

 

Faculty at Eastern Kentucky University hosted a one-day workshop in April for current 
high school students who were enrolled in an advanced placement statistics course. The 
pilot program consisted of 53 students from two local high schools to participate in the 
day-long activities.  
 
The goals of the workshop were to use group learning and competition to 1) prepare 
students for an end of course exam, 2) perform data analysis and exploration, and 3) recruit 
top high school students to major in mathematics and/or statistics. Two sessions consisted 
of using active learning to cover sampling distributions and one-sample hypothesis tests. 
Two additional sessions consisted of reviewing and mock exam questions for two-sample 
inference and regression. Prizes were given to the students with the best solutions for each 
session and overall best solutions. In addition, faculty and current undergraduate students 
discussed careers and opportunities in statistics. 
 
We hope to expand this workshop to all the high schools within the Eastern Kentucky 
University service region next year and other surrounding counties. Also, we hope that this 
workshop will serve as a model for a future high school calculus workshop. 
     
The goals of this paper are to present the workshop curriculum, follow-up survey results, 
and lessons learned from the workshop. 
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1. Introduction 

 

The number students enrolling in AP Statistics in our service region has increased in recent 
years. As a consequence, fewer students are taking our College Algebra based Applied 
Statistics Course. Historically, this is the course where our department recruits most of our 
statistics majors. Due to more students being exposed to statistics for the first time in high 
school, we decided to focus some of our recruiting efforts within the high schools. 
 
In the spring of 2019, we invited teachers to bring their students enrolled in AP statistics 
from two local high schools to participate in a workshop designed to help them prepare for 
the upcoming end of year exam. Our aim in offering this workshop was two-fold we wanted 
to support students and teachers in their statistical education as well as introduce them to 
our university, department and faculty to aid in recruitment efforts. 
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2. Workshop Details 

 
In order to make the workshop more accessible for students and faculty, the workshop was 
designed to be completed within a school day and allowed for one hour of travel time 
before and after the workshop. In addition, funding was secured from the College of 
Science to provide lunch for all students and teachers.  
 
One of the main goals of the workshop was recruitment of students to Eastern Kentucky 
University (EKU) in general and specifically to the Department of Mathematics and 
Statistics. Each student was given an EKU t-shirt and cinch bag, which were obtained free 
of charge from the Director of Brand Management at EKU. In addition, we designated one 
of the sessions for a presentation by an EKU admission specialist.  
 
The workshop consisted of four forty-minute sessions designed for curriculum. Two of the 
sessions consisted of mock exam problems. One of the co-authors, who has 11 years of 
experience as an AP Statistics Reader, hosted a 25-minute session providing tips for taking 
the AP Exam. In addition, we designated a session for careers in statistics and invited some 
undergraduate statistics students to share their experiences as a statistics major. The day 
ended with a student feedback survey.  
 
The mock exam problems were graded by EKU faculty using an AP statistics exam style 
rubric. An EKU statistics faculty member visited each school to return the graded 
problems, give feedback, present awards for best solutions, and to address any additional 
questions or concerns.  
 
 
2.1 Workshop Schedule 

The schedule we used for our workshop is given below. 
 

WISE Workshop - April 12, 2019 
 

• 9:00 AM – Students arrived in Science Lobby – pick up name tag, t-shirt, & bag  
• 9:10 AM – 9:50 AM – Session 1 – Sampling Distributions – Gettysburg Activity 

– Active Learning  
• 10:00 AM – 10:40 AM – Session 2 – Inference – Psychic Activity - Active 

Learning 
• 10:50 AM – 11:30 AM – Session 3 – Inference Review/Inference Mock Problem 
• 11:30 AM – 12:30 PM - Lunch at Case Dining (No cost to students)  
• 12:40 PM – 1:20 PM – Session 4 – Regression Review/Regression Mock Problem 
• 1:20 PM – Tips for AP Statistics Exam 
• 1:25 PM – Careers in Statistics  
• 1:35 PM – Statistics Majors share experiences  
• 1:40 PM – EKU Admissions  
• 1:50 PM – Follow-Up Survey 

 
 
2.2 Workshop Curriculum 

The curriculum consisted of both active learning components and mock testing 
environments.  
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Both active learning components were adapted from activities located in Lock, 2016. The 
psychic activity was used to reinforce and review one–sample inference procedures (Figure 
1). The Gettysburg Address Activity was used to review and reinforce the concepts of 
sampling distributions (Figure 2).  
 
The authors reviewed many years of past AP statistics free response exam questions in 
order to design similar mock questions. We chose two free response questions covering 
two-sample statistical inference (Figure 3) and regression analysis (Figure 4) due to the 
frequency of these types of problems on the exam. The session began with a review 
question that the students and faculty member completed together. Then the students were 
given 20 minutes to complete a similar mock exam problem on their own. The students 
were permitted to use their calculator and the official AP Statistics Exam Formula Sheet.  
 
Exercises from the mock testing environment were graded utilizing a grading rubric 
(Figures 5 & 6) developed by an EKU faculty member with 11 years experience as an AP 
Statistics exam reader. The faculty were trained using rubric before grading the exams. 
 
A summary of the scored mocked problems are listed in Table 1. The results were very 
encouraging with 68% (36/53) students scoring a 2 or higher on the mock inference 
question and 69% (35/51) students scoring a 2 or higher on the mock regression question. 
 

Table 1: Mock Testing Results. 

 

 
Number of Scores  

4 3 2 1 0 
Inference 0 13 23 5 12 

Regression 0 3 32 10 6 
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Figure 1: Example of active learning worksheet (hypothesis testing) 
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Figure 2: Example of active learning worksheet (sampling distributions) 

 
 

 
1412



 
Figure 3: Example of review questions (2 sample inference) 
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Figure 4: Example of review questions (regression) 
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Figure 5: Example of grading rubric (2 sample inference) 
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Figure 6: Example of grading rubric (regression) 

 

2.3 Follow-Up Survey 

We designed and administered a follow-up student survey to obtain student feedback. The 
survey is given in Figure 7. There were an equal number of male (28) and female (28) 
participants. In addition, the participants by class rank consisted of 22 seniors, 26 juniors, 
and 4 sophomores.   
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Figure 7: Follow-up survey 

The results for the first six questions are summarized in table 2.  
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Table 2: Survey results rating satisfaction of different workshop activities 

Activity Min Q1 Median Q3 Max Mean Mode 
Overall 2 6 7 8 9 6.96 7 

Gettysburg 3 7 9 10 10 8.23 9 
Psychic 4 8 9 10 10 8.53 10 

Inference 3 5 6 8 10 6.41 5 
Regression 1 5 7 8 10 6.51 8 

Careers 2 7 8 9 10 7.56 8 
 
The responses to the question, “How would you improve the workshop?” are given in table 
3. 

Table 3: Survey results on how to improve the workshop 
 

Student Responses 
Make Less Difficult 6 
Make More Difficult 10 

Slow Down Pace 34 
Speed Up Pace 2 

Allot More Time 28 
Shorten The Time 1 

 
The follow-up survey asked three opened ended questions. Below is each question and a 
brief summary of the responses. 
 
1. What other improvements would you recommend in this workshop? 

• More hands-on activities 
• Smaller class size 
• Give more time for exam tips 
• Cover broader range of content 

2. What is least valuable about this workshop?  
• Too fast paced 
• Admission to EKU information 
• Allow students to choose topics 
• If I didn’t understand something there really was no time to explain it 

3. What is most valuable about this workshop?  
• Getting feedback from AP grader 
• Practice/mock questions for the AP exam 
• The Stats review 
• The hands-on experiences taught a lot and put things better into perspective 
• Interesting careers 

 

3. Conclusions 

 
3.1 Lessons Learned 

We found that students fell into two groups, those planning to take the exam and those who 
did not. For those students not planning to take the exam, we need to create optional 
sessions with less focus on taking an exam. In general, the content per session needs to be 
decreased and sessions need to be shorter. Additionally, more time needs to be spent on 
older topics they have already learned, including probability. 
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The students need more variety in the types of sessions offered. There was a split in 
preference for the active learning versus exam preparation. For future iterations, it would 
be better if students who prefer activities could just choose more of these activities, but 
students who prefer for exam prep material could chose more of those activities. In both 
types of sessions, prizes helped to motivate students. We also found that many students 
exhibited lack of teacher independence. Additionally, the workshop needs to include 
opportunities for students to work in groups  
 
 
3.2 Future Endeavors 

Based on experience and student feedback, there are several future endeavors that we 
would like to pursue. Instead of inviting teachers from only two schools, we plan to invite 
teachers of AP students from all schools in the EKU service region and surrounding 
counties. In order to promote the workshop, we plan to create brochures or an online 
presence. Additionally, we plan to seek external funding opportunities. 
 
We would like to expand the scope of the workshop and the types of sessions offered. In 
the future we plan to open the workshop with a session utilizing Kahoot or other similar 
service to review important concepts with students. Building on the current sessions, we 
would like to run multiple concurrent sessions to offer a choice of sessions to participants.  
In order to facilitate multiple sessions, we plan to recruit more faculty to participate. We 
would also like to include sessions for the teachers that accompany the students and adapt 
the workshop to also offer a session for AP calculus students.  
 
Further, we plan to collect more data, including a question asking if students plan to take 
the end of course national exam on the follow-up survey. 
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