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The Plot Thickens! 

 

Grades:  4,5 

Team Size:  1-3 participants 

Duration:  20 minutes 

Supervisors: Rich Lusk, Rajasree Menon 

 

Summary Description 

Working with data is fundamental to being a scientist. In The Plot Thickens! students will be 

asked to interpret and create visualizations of data. 

 

Changes from Previous Year 

This is a new event for 2020. 

 

Concepts Covered 

Aligned to upper elementary Grade Level Content Expectations from the Michigan Department 

of Education, students will be expected to be able to organize and present collected data visually 

to highlight relationships and support a claim, as well as be able to use data to highlight or 

propose cause-and-effect relationships, predict outcomes, or communicate an idea. Students will 

be required to interpret visual representations of data and make quantitative (including 

estimation, approximation, and/or extrapolation) and/or logical reasoning to reach conclusions. 

 

As part of these concepts, students will be required to be familiar with several fundamental data 

visualization tools – below.  

 

Visualization tool Brief description 

Histogram https://www.mathsisfun.com/data/histograms.html 

Scatter plot https://www.mathsisfun.com/data/scatter-xy-plots.html 

Bar graph https://www.mathsisfun.com/data/bar-graphs.html 

Line graph https://www.mathsisfun.com/data/line-graphs.html 

Pie chart https://www.mathsisfun.com/data/pie-charts.html 

 

 

https://www.mathsisfun.com/data/histograms.html
https://www.mathsisfun.com/data/scatter-xy-plots.html
https://www.mathsisfun.com/data/bar-graphs.html
https://www.mathsisfun.com/data/line-graphs.html
https://www.mathsisfun.com/data/pie-charts.html
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Competition and Rules: 

Any mathematics required, aside from the visualization tools described above, will be based on 

math concepts according to grade level content expectations from the AAPS. Mathematics 

expectations are listed by grade level at the following link: http://www.a2schools.org/Page/6880 

 

4th and 5th graders will also be expected to know very basic physical facts from science and 

geography parts of the AAPS curriculum: for example, the density of water is less than the 

density of steel. 

 

Rules/Competition Format 

Teams will be asked to answer 10 questions, each of which may have additional sub-questions. 

To encourage an enjoyable experience for all students: 

● Questions will span a range of difficulties, so that teams not placing among the top 

finishers will have a sense of accomplishment 

● Questions will be a mix of interpretation of existing visualizations and creating (and 

interpreting) new visualizations from data 

● Some but not all questions may involve a hands-on activity (such as flipping a coin, 

measuring the distance a paper airplane flies, etc.) to create data for visualization and 

interpretation 

● Some but not all questions will be story or theme based across multiple questions, 

although the answers to all questions will be independent of getting answers correct on 

the other questions. However, the 10th question may rely on clues (not answers) from 

previous questions 

 

There will most likely be 6 teams in the room at once and teams may have up to 3 members, therefore we 

will institute the following policies in order to keep confusion to a minimum and reduce any unfair 

advantage that may be gained by team size: 

1) The event room supervisor will give instructions in the beginning (1minute). 

2) Teams must stay together. This promotes teamwork, which is one of the goals of our 

team events. 

3) Teams will have approximately 90 seconds (1 1/2 minutes) for each question.  They will 

be asked to move to another station after 90 seconds. 

4) The answers to questions 1 through 9 do not need any information from other questions. 

So, students can move to any station that is free. 

5) Teams can move to another station if they are done with their question and if the station 

they want to move to does not already have a team located there. 

6) If a team finishes with all the 10 questions early, then they may return to any station that 

does not already have a team located there and spend more time at that station. 

7) All language used will be grade level appropriate. 

 

 

http://www.a2schools.org/Page/6880
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Scoring 

● For questions with an exact numerical answer, 20 points will be given for that answer and 

10 points will be given to answers within 20% of the correct answer. 

● Questions with non-numeric answers will be multiple choice, with correct answers given 

20 points. Some multiple-choice questions may have partial credit answers (10 points) if 

they reflect a partial but still significant understanding of the concept. 

● Questions with an inexact answer (for example, students have been asked to extrapolate 

or estimate based on the data they have) will be scored by computing the absolute value 

of the difference between the given answer and the true answer, dividing that difference 

by the true answer to arrive at a percentage deviation. Percentage deviation will be 

rounded up to the nearest tenth of a percent (0.1%). Points will be given as follows: 

⮚ 0 to 5%: 20 points 

⮚ 5.1 to 15%: 16 points 

⮚ 15.1 to 25%: 12 points 

⮚ 25.1 to 35%: 8 points 

⮚ 35.1 to 45%: 4 points 

⮚ 45.1% to 55%: 2 points 

⮚ 55.1% or more: 0 points 

For instance: if asked to estimate the number of green grapes it will take to weigh as 

much as 2lbs, if the true answer is 52, an answer of 40 has a percent deviation of 23.1% 

(52-40 = 12, 12/52 = .23077 = approx. 23.1%). This answer is worth 12 points. 

● Failure to give an answer will result in 0 points for that question 

● Teams will be ranked by the total number of points across all items. The team with the 

most points wins. The team with the second-highest number of points will be in second 

place and so on 

● Disqualification will occur if cheating is observed (for instance, calculator use) or 

excessively poor behavior distracts other teams 

 

Tie Break Criteria 

Any tie between the top 5 teams will be resolved: 

The questions with inexact numeric answers will be re-scored. Points (p) will be determined 

by the following formula: 

p = 1/sqrt(d) 

where d is the percent deviation. p will be computed for each physical set-up question and 

summed. p will be computed to as many significant digits as necessary to determine a 

winner. 
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Materials Distributed by WESO 

None 

 

 

Additional Materials useful for practices 

See “Additional Resources/References” below. 

 

 

Materials to be brought to competition 

No equipment is necessary. No aids may be brought into the competition room. No calculators, 

watches, rulers, pens, books, notes, or any other items for reference or measurement. Answer 

sheet, scrap paper and one pencil per participating school will be provided. Please remember to 

return all provided items (completed answer sheet, scrap paper and pencil) after the event. 

 

To be clear: no calculators are permitted. 

 

 

Additional Resources/References 

Coaching suggestions:  

1. Learn the required visualization tool through both creation and interpretation. Students 

will be asked to both identify and interpret existing charts and make new ones from data. Make 

sure they are comfortable with both ways of looking at the problem. Set up some practical 

exercises where they need to gather data, put it into different visualizations, and interpret what 

they find. 

2. Push your students to think about the ‘so what’. Visualizations are a tool for bringing 

insights out of raw data – to assess the students’ comfort level with visualization, most questions 

will require students to identify what they have learned from the visualization in front of them – 

something they may learn could be a critical number, a fact, or a relationship (for example, 

finding that we sell less ice cream on colder days). Ask the students to tell you what they have 

learned from your practice visualizations. 

3. Practice getting close to correct. In some cases, students will be asked to extrapolate from a 

relationship they have learned from the data. This may require them to estimate. For example, if 

a scatter plot of summer days shows a strong relationship between the day’s temperature and 

how much ice cream is sold, we may ask them to estimate about how much ice cream we could 
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expect to sell on a 55F fall day. Create activities and worksheets for students to practice making 

these extrapolations from data. 

3. Know your team. Practice working together as a team. Develop strategies for reaching 

consensus so you don’t lose precious time arguing. See if your team makes better answers by 

working independently and comparing answers or by working through the problem together. 

6. Be comfortable with guessing. The The Plot Thickens! quiz will be challenging. Trying to 

solve all problems precisely could take more time than students are allotted – ensure that at least 

multiple-choice answers are filled out and reasonable estimates are made where time is tight. 

 

 

Example Questions -  

Bob and Linda own a fast food restaurant, and they were looking for ways they could increase 

their sales. They saw some patterns in the amount and types of food they saw over the last 

several days. 

 

 
 

A. If they sold 50 hot dogs one day, how many hamburgers should they expect to sell? 
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They were in the middle of a heat wave, and so they also looked at how much water they served 

and how many people visited per day during the heatwave.  

 
 

 
 

B. What is the type of chart containing the number of customers? (circle one) 

 a) Histogram 

 b) Scatter plot 

 c) Line chart 

 d) Bar graph 

 

C. To sell more hamburgers, do you think that Bob and Linda should –  

 a) Serve more water 

 b) Serve more hot dogs 

 c) Serve fewer hot dogs 

 d) Install an air conditioner 


