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Statistical enquiry task
Curriculum Level 5. Carrying out a multivariate data set investigation using the PPDAC enquiry cycle.
Introduction
Students in a Year 11 class at fictional Te Horo High School in 2023 came across an article discussing things that impact on driving ability. From this, they decided to carry out a survey to look at the impact that reading a text message and feeling tired has on concentration levels. The students used an online reaction test to measure reaction times and an online typing test to measure typing speed and typing accuracy. 
This assessment requires you to undertake a statistical investigation using a randomly selected sample of students at Te Horo High School in 2023. First you will pose two investigative questions that can be answered using the dataset. Then you will analyse the sample and form a conclusion for one of your questions.
Details of sample and variables
The table below shows a small part of the dataset that you will be using to complete the investigation and a description of the variables. Your teacher will give you a random sample of reaction test and typing test results from students at Te Horo High School in 2023 in electronic and hard copy form (Resource A). 
The sample in the dataset was randomly selected from the students at Te Horo School in 2023. 
You can try the types of tests used in the survey:
Reaction time test
Typing test


	Tired
	Texting
	Rxn time 
(ms)
	Speed 
(characters per minute)
	Accuracy 
(%)

	NotTired
	NotText
	207
	181
	99.2

	NotTired
	Text
	304
	199
	94.6

	Tired
	Text
	558
	138
	87.6

	NotTired
	Text
	304
	199
	94.6

	NotTired
	Text
	450
	176
	84.6



	Variable
	Description of variables

	Tired
	Self-assessment as to whether or not the student is tired (Tired or NotTired)

	Texting
	Whether or not the student was reading a text message while taking the tests: Text = were reading a text message, NotText = were not reading a text message

	Rxn time (milliseconds)
	Reaction time as measured on an online reaction test site

	Speed (characters per minute)
	Speed as measured on an online typing site

	Accuracy (% of words correct)
	Accuracy rate as measured on an online typing site



If you want to learn more about distraction and fatigue and their impact on driving you can check out the free learning to drive resources on the Drive site:
The dangers of distraction 
Feeling tired? 
Task
As you carry out this task, you will use the statistical enquiry cycle (Problem, Plan, Data, Analysis, Conclusion) in the template provided.
You will be given feedback on the quality of your discussion and reasoning and how well you link this to the context.


Driven to Distraction!
Carrying out a multivariate data set investigation using the PPDAC enquiry cycle.
Use the template below to guide you through the PPDAC enquiry cycle to complete the Driven to distraction! task.

	Problem (kaupapa)

	Notes on what to include
	Understanding the context and the variables
This section is where you can keep notes on the context and the variables.

	After a discussion in groups or as a class you should note down anything about the context that you think will help you with the investigation. 
Some suggestions are given on the right. 

It is important to be clear on the population for the investigation. 
Get your teacher to check the population you’ve written down if you’re unsure.
	What might affect your concentration when driving a car?
·  
·  
What do you think the biggest distractions to drivers are?
· 
· 
Why is multitasking a problem?
· 
How do you think tiredness affects your ability to carry out a task (reaction time, accuracy, speed)?
·  
· 
What questions do you have about the variables?
· 
Population:


	Notes on what to include



	Writing potential investigative questions
Pose two investigative questions that can be explored using the data from students at Te Horo High School in 2023. See the Introduction for part of the data and a description of the variables. 
For each question, state the variable you are investigating and the groups you are comparing. 
Use the checklist to make sure you meet the criteria for the question. Your teacher will also check your questions.

	Writing questions:
Your investigative questions must be comparison questions. 
A suitable comparison investigative question:
· is about the population
· has a clear continuous variable to investigate
· compares the values of a continuous variable across different categories (groups)
· uses the idea of tendency
· includes direction e.g. heavier/longer/smaller/slower
· can be answered with the data.

General structure of the question:
Do the continuous variable for group 1 from the population tend to be further/faster/smaller (etc) than the continuous variable for group 2 from the population?

Example of a good investigative question:
Do the travel times for students who travel to school by bus from Waiwhetu College in 2023 tend to be longer than the travel times for students who walk to school from Waiwhetu College in 2023?

Useful comparison words:
Lower, higher, faster, slower, shorter, longer

	Question 1
Do the…

	Student
check
	Teacher
check
	Criteria

	
	
	Is about the population (population is given twice in the question)

	
	
	Continuous variable identified

	
	
	Groups identified

	
	
	Tendency is included

	
	
	Direction is included

	
	
	Can be answered with the data available

	
	
	Follows the general structure of a question given on the left



Continuous variable you are investigating:

Groups being compared: 




Question 2
Do the…

	Student
check
	Teacher
check
	Criteria

	
	
	Is about the population (population is given twice in the question)

	
	
	Continuous variable identified

	
	
	Groups identified

	
	
	Tendency is included

	
	
	Can be answered with the data available

	
	
	Follows the general structure of a question given on the left



Continuous variable you are investigating:

Groups being compared:

After your teacher checks your questions, choose one of them for your investigation and write it in below.

	Notes on what to include
	Confirmed question for the investigation
Write the final investigative question approved by your teacher below. You should also give a hypothesis for what you think the findings will be.

	· What do you expect the answer to your question will be?
· Can you use your knowledge of the context and variables to explain your hypothesis?
	Investigative question (from above):




Hypothesis
I expect that my investigation will find that…

Because…


	Plan (whakamahere) and data (raraunga)

	The data provided is a random sample from the students at Te Horo High School in 2023 and therefore can be considered representative of all the students at Te Horo High School in 2023.

	Analysis (tātari)

	Notes on what to include
	Graphs and summary statistics
Using statistical software, draw a box and whisker graph and a dot plot to show different features of the data in relation to your investigative question.
Give appropriate summary statistics.

	· The sample distributions for the two groups should be shown on the same graph.
	Graphs: (copy and paste)

















Summary statistics: (complete the table below or copy and paste from the software)
	Groups
	Minimum
	Lower quartile (LQ)
	Median
	Upper quartile (UQ)
	Maximum
	Sample size

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Units:


	Notes on what to include
	Analysing your sample distributions
Start by annotating your graphs or making some rough notes about what you see in the sample distributions. 

	What features do you notice in the graphs of the sample distributions?

Features of the graphs you can look for:
· overlap
· shift
· middle 50%
· spread
· shape
· unusual or interesting features
	Brainstorm of features you notice: (you can note them down or annotate your graphs above)
·  
·  
·  
·  






	Notes on what to include
	Analysis statements:
Use these three prompts to write your statements:
· What did you notice? (e.g. the box for Tired is higher than for Not Tired)
· Add in statistical terms (e.g. middle 50%), groups (e.g. Students who were tired and Students who were not tired), variables (reaction times).
· Add in the evidence (values and units)

Aim for 3-5 statements. You don’t need to write about all the features. The notes on the left will help you write the statements. Give evidence/values to back up your statements. 

	Good analysis statements:
· are comparative (discuss both groups’ distributions)
· refer to the groups (e.g. Students who were reading a text message and Students who were not reading a text message) and the variable (e.g. accuracy scores in an online typing test)
· use correct statistical terms
· provide evidence/values (with units) to back up your observations from the graphs and summary statistics

Useful descriptive and comparison words:
Overlap of middle 50%:
· A small amount/ a lot/ some/ no overlap of the middle 50%.
· Give the values of the quartiles that define the overlap.
Shift
· Shifted (much) further up/down the scale/ no shift along the scale.
· Give the values of the LQ and UQ for each group.
Middle 50%
· Median for A is positioned outside/inside of the middle 50% of B.
· Give the values of the medians and the quartile value of the other group to describe its position.
Spread
· Larger/ smaller/ similar spread for the middle 50% of A and B
· If one is larger, how much approximately? Twice? 1.5 times?
· Use the interquartile range (IQR) as evidence.
Shape
· Similar/different
· Right/left skew, normal, clusters, bimodal, uniform, peak, symmetrical
· Give values which support the description of shape e.g. centre of normal curve, position of modal groups/clusters/peaks.
Note: samples may not be large enough to make observations about shape. What you see may just be due to sampling variability. 

Unusual or interesting features
· much higher/lower value
· give the values for any interesting or unusual features.

If possible, use knowledge of the context to explain what you notice
“I wonder if this is because…”
	I notice in the sample that…



I notice in the sample that…



I also notice that in the sample….






	Notes on what to include
	Sampling variability
Describe what you would expect to see if a new random sample was taken from each of your two groups from the population. 

	Your sampling variability statement should consider the following ideas:
· How might the graphs and summary statistics change if a new sample was taken?
· What does this mean for the IQR and the position of the middle 50% of values for each group?
· What would you expect to see if you repeated the process many times?
	If a new random sample was taken from students at Te Horo High School in 2023, I would expect to see…





If I repeated the sampling process many times, I would expect to see…


	Conclusion (whakatau)

	Notes on what to include
	Writing your conclusion
Start by repeating your investigative question from above. Then answer your question about the population using the analysis above, justifying your conclusion. 

	Your inference is made by looking at the position of the medians relative to the middle 50% of the other group.

If the median of group 1 is outside the middle 50% of group 2:
· I am pretty sure I can make the call that…

If the medians of both groups fall within the middle 50% of both groups:
· My analysis does not allow me to make a call that…

Your evidence for your inference (the answer to your question about the population) is justified based on the positions of the medians compared to the middle 50% of the other group. 

Your inference must include:
· the population in full
· both groups
· the variable
· tendency
· uncertainty (e.g. I am pretty sure that…)

	My investigative question was (copy and paste from above):


EITHER:
I am pretty sure I can make the call that…. 
OR 
My analysis does not allow me to make a call that… 

This is because…

	Notes on what to include
	Reflection
In this section you integrate your knowledge of the context and the statistical enquiry cycle to reflect on the findings of your investigation.

	Start by reflecting on if the claim/inference you have made seems reasonable based on what you know about the context of distraction and fatigue. You should connect it to fatigued or distracted driving.
Then you could select 2-3 of the questions below to include in your reflection section:
· Are there any other factors which might explain the difference I see?
· Why would one of your friends who is learning to drive be interested in this investigation?
· What organisations might be interested in these findings and why?
· What limitations are there in this study when applying the findings to real world driving conditions?
You could consider what other questions this investigation generated based on wonderings you now have. 
· Write another question that you could explore and describe what data would need to be collected in order to answer this question.
· It needs to be a meaningful question that adds insight into your original investigation.
· It could include variables that are not already provided in the original dataset and how they would be measured/collected.
· You need to explain how it connects to your original investigation and provides additional insight into the problem.
· Enough detail needs to be provided so that someone could plan an investigation based on what you have described. 
· You don’t have to carry out this investigation.
You can add in other reflections based on the context of distracted/fatigued driving and PPDAC statistical enquiry cycle. 
	EITHER:
The claim above makes sense to me because…. 
OR 
My findings surprised me because I had expected…  











Resource A – Driven to distraction! 
Dataset
	Tired
	Texting
	Rxn time
	Speed 
	Accuracy

	NotTired
	NotText
	288
	216
	85.9

	NotTired
	NotText
	213
	185
	91.6

	NotTired
	NotText
	228
	201
	95.2

	NotTired
	NotText
	295
	219
	96.5

	NotTired
	NotText
	228
	189
	89.1

	NotTired
	NotText
	202
	178
	98.7

	NotTired
	NotText
	216
	186
	94

	NotTired
	NotText
	228
	192
	96.9

	NotTired
	NotText
	197
	178
	98.5

	NotTired
	NotText
	211
	184
	92.1

	NotTired
	NotText
	217
	236
	98

	NotTired
	NotText
	274
	210
	96

	NotTired
	NotText
	211
	197
	93.6

	NotTired
	NotText
	237
	195
	95.6

	NotTired
	NotText
	226
	197
	92.8

	NotTired
	Text
	372
	159
	92.3

	NotTired
	Text
	459
	176
	82.3

	NotTired
	Text
	334
	165
	87.1

	NotTired
	Text
	294
	167
	90.6

	NotTired
	Text
	441
	163
	91.9

	NotTired
	Text
	382
	165
	92.2

	NotTired
	Text
	459
	172
	79.9

	NotTired
	Text
	473
	165
	88.8

	NotTired
	Text
	294
	160
	91.6

	NotTired
	Text
	287
	158
	92.7

	NotTired
	Text
	450
	176
	84.6

	NotTired
	Text
	439
	171
	87.2

	NotTired
	Text
	412
	162
	87.8

	NotTired
	Text
	417
	198
	91.2

	NotTired
	Text
	381
	167
	82.7

	Tired
	NotText
	329
	167
	88.4

	Tired
	NotText
	346
	170
	82.1

	Tired
	NotText
	282
	170
	87

	Tired
	NotText
	238
	181
	93.5

	Tired
	NotText
	331
	171
	90.8

	Tired
	NotText
	288
	154
	92.8

	Tired
	NotText
	376
	163
	87.7

	Tired
	NotText
	409
	167
	86.9

	Tired
	NotText
	309
	169
	93.1

	Tired
	NotText
	295
	161
	94

	Tired
	NotText
	295
	176
	82.1

	Tired
	NotText
	292
	194
	91.5

	Tired
	NotText
	457
	162
	91.9

	Tired
	NotText
	309
	170
	90.4

	Tired
	NotText
	220
	158
	86.3

	Tired
	Text
	456
	135
	83.3

	Tired
	Text
	528
	175
	85.4

	Tired
	Text
	569
	122
	89.3

	Tired
	Text
	449
	157
	81.1

	Tired
	Text
	558
	138
	87.6

	Tired
	Text
	577
	172
	84.9

	Tired
	Text
	331
	146
	87.9

	Tired
	Text
	567
	154
	83.9

	Tired
	Text
	428
	143
	79.9

	Tired
	Text
	579
	147
	82.7

	Tired
	Text
	463
	142
	89.6

	Tired
	Text
	598
	164
	89.4

	Tired
	Text
	541
	147
	88.9

	Tired
	Text
	586
	168
	88.1

	Tired
	Text
	577
	153
	82
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