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StatiSticS 3.11
Relating to page 147 of Level 3 Statistics Learning Workbook

Sample assessment
Many factors affect the quality of a person’s driving, resulting in: 
• reduced attention span
• poor judgement
• poor driving performance.

These factors can include maturity, driving experience, drug and alcohol use, distractions, etc. 

This task requires you to use experimental design principles to investigate one factor that can affect a person’s driving and write 
a report describing that investigation.

It is expected that you complete research of this situation in order to understand the factors that affect concentration.

Use the following steps:
1. Identify the factor you are going to investigate, a purpose for your investigation and an investigative question. The 

experiment must generate numeric data.
2. Research and consider possible factors that may influence concentration.
3. Write a plan for an experiment which includes: 

• selecting experimental units
• determining treatment and response variables
•  determining allocation of treatments to experimental units
•  determining data collection and recording methods
• considering other sources of variation. 

4. Conduct the experiment. Record the data, making notes about your observations of the data collection and experimental 
processes. Record any issues that arise. 

 Write a report containing the following:
• The purpose of the experiment.
• Your investigative question.
• A prediction.
•  The final plan and the process used to collect the data.
•  Relevant graphs and relevant summary statistics, with discussion of key features.
•  A formal statistical inference using a randomisation test to assess the strength of evidence. This should include a 

discussion of the size/nature of any effect and the strength of evidence.
•  A conclusion communicating your findings and reflections about the experiment.
•  An appendix of evidence of how you conducted the experiment. For example: bibliography of research references, draft 

copies of the plan, raw data from your experiment, notes made when doing the experiment, and the texts used in your 
experiment.
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Solution
Purpose
One factor that impacts on the quality of a person’s driving is 
reaction time. The use of cell phones while driving can have 
an impact on this. Reaction time when driving is defined as 
‘the time it takes you to react to an emergency: by hitting the 
brakes, turning the wheel, etc.’.

According to research ‘texting, or emailing, while driving 
doubles reaction time and makes drivers more likely to miss 
a flashing light’. It has also been found that ‘Texting drivers 
in the study were also more likely to swerve in their lane’, as 
reported by Fox News.

I am going to conduct an experiment to answer the question 
‘Does texting cause students to have a slower reaction time?’. 
I believe I will find that the reaction time will be slower when 
students have the distraction of texting.

Plan
I will collect data from 40 students in a Year 13 class (the 
experimental units) by doing an experiment involving the 
comparison of two independent groups. The students will be 
randomly assigned to two groups and texting or not will be 
the treatment variable: one group will have their reaction time 
with texting recorded; the other group will have their reaction 
time without texting recorded. I will then compare the effect 
of texting on reaction times, where reaction time will be the 
response variable measured in seconds. To do this I will use an 
online reaction tester.

I will split the students into two groups by randomly 
assigning each student to one of the two groups. To do this I 
will take a list of the students and for each student generate a 
random number on my calculator by using 2Ran# +1. If I get 
a 1, the student will go into group 1 and a 2 puts the student 
in group 2. I will continue until one group has 20 members 
and then the rest will be assigned to the other group. The first 
group will do the experiment with texting, while the second 
group will do the experiment without texting.

Students will practise on the reaction tester for 5 minutes. 
Group 1 will then measure their reaction times (while texting) 
three times. I will ask students to record the median reaction 
time. I have chosen to use the median rather than the mean 
since, if a student receives a penalty time, where they react 
before the obstacle appears, the median will not be affected, 
whereas the mean would increase. Group 2 will take the 
same measures, but without texting.

To minimise possible sources of variation, I will ensure all 
students complete the test at the same time of day and 
ensure they have all had the same class beforehand. Students 
in the texting group will all use their dominant hand to 
complete the reaction test to ensure it is not which hand 
they use that affects their reaction time. I will ensure that all 
students use the same type of device for the reaction test, by 
providing the same laptop type to all students so it is not the 

type of device that contributes to any differences in reaction 
time. (Students will be given time to familiarise themselves 
with the laptop if necessary.)

Data

Group 1 
Reaction times 

with texting (secs)

Group 2 
Reaction times 
without texting

1.6 1.2
1.2 0.7
1.2 1.2
1.6 1.4
1.4 1.3
1.2 1.3
1.7 1.2
1.3 1.2
1.3 0.9
0.8 1.4
1.2 1
1.3 1.2
0.9 0.8
0.9 0.9
1.3 1.2
1.2 1.3
1.7 0.8
1.1 0.9
1.8 1
1.7 1.2

 This data set is available at RESOURCES .
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Summary of statistics: 

Min. 25% Median Mean 75%. Max. Std.dev Sample.Size

with 0.8 1.2 1.3 1.320 1.600 1.8 0.288 20

without 0.7 0.9 1.2 1.105 1.225 1.4 0.211 20

Investigating the effect of randomisation:

From the box-and-whisker plots we can see that students generally had a faster reaction time when not texting. Both groups in 
the experiment had times clustered around 1.2 seconds, but reaction times without texting had no times greater than 1.4 secs, 
while the longest reaction time while texting was 1.8 seconds.

The upper quartile for the reaction time without texting (1.225 secs) is lower than the median time while texting (1.3 secs), 
which means that 75% of the students who were not texting had a faster reaction time than more than 50% of the students 
who were texting.

The data for the reaction time without texting is skewed to the left, with the data being spread more to the left of the centre 
than to the right, while the data for reaction times with texting is more symmetrical with the median being half way between 
the maximum and minimum values. 

The median reaction time while texting (1.3 secs) is slightly slower than the median reaction time without texting (1.2 secs), 
giving a difference of 0.1 secs for this sample, while the mean reaction times show a greater difference (1.32 secs compared 
with 1.105 secs respectively). The mean and median reaction times while texting are similar (1.3 and 1.32 seconds), with a 
greater difference between the mean and median reaction times without texting (1.105 and 1.2 seconds). This would be as a 
result of the more extreme values in the ‘without texting’ group. 

Conclusion

From the re-randomisation distribution, approximately 5.8% of the time a difference between medians of 0.10 secs or greater 
occurs when chance alone is acting. It is therefore unusual to see a difference of 0.10 seconds or more in median reaction times 
by randomly assigning participants to groups, regardless of whether they were texting or not, so I can claim that texting caused 
the difference in reaction times.

These results are consistent with experiments conducted by other researchers – ‘Essentially texting while driving doubles a 
driver’s reaction time,’ says Christine Yager, who led a 2011 study conducted by the A&M University’s Texas Transportation 
Institute.

When conducting the experiment, I noticed that some individuals, rather than texting a message, repeatedly texted a single 
letter. This made it simpler for a student to react when required. To make my results more realistic, if I repeated the experiment I 
could give participants a set phrase to text in order to standardise the message used.
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One further limitation for my experiment was that participants 
were generally having to use the hand they usually texted 
with to operate the reaction time test. This may have had 
an impact on their reaction times but without an alternative 
method of testing this could not be changed. 

Students were also using a variety of cell phone sizes and 
this would need to be investigated to see if this had an 
impact on their reaction times. Some students were able 
to text without looking at their phones while others had to 
look or use their peripheral vision to observe the computer 
screen. This would have a significant effect on reaction times. 
A further experiment could require students to look at their 
phones while reacting and compare this to the reaction times 
when not looking. Those who were experienced with texting 
were likely to perform better in this test than those who text 
infrequently.

Also, the reaction test gave students a time penalty if they 
reacted too soon. Some students, when incurring this penalty, 
rejected this trial and repeated the experiment while others 
used this as one of their times. If I repeated this experiment I 
would need to clarify what was expected so the results were 
more consistent. 

One significant limitation in this experiment is that students 
were aware that ‘something’ was going to happen and so 
were prepared to react. In a real driving situation, hazards are 
unexpected and hence reaction times would be highly likely 
to be slower. A more sophisticated testing mechanism would 
be required to overcome this limitation. 

To be more confident about my findings, a larger group 
would have been beneficial. With only 20 students in each 
experiment group there may have been significant variation 

due to individual differences which would have been 
minimised with a larger number of students. 

I have also only considered using the cell phone for texting. It 
would also be of interest to use a similar test for making and 
receiving calls using the cell phone. 

There are factors other than reaction time that impact on 
car accidents which could be investigated to see if they 
have more impact than cell phones, such as driver fatigue, 
inexperience, alcohol use, etc. 

These findings apply only to the Year 13 students involved 
in this experiment; however, as they are typical of Year 13 
students at our college it is likely that these results would 
apply to all Year 13 students here. This information from 
this experiment may not be valid for students from other 
year levels as Year 13 students are more likely to be regular 
drivers than those at lower levels and may also be more 
used to texting whilst driving and may well have developed 
techniques to do so. 

As we only have female students in the experiment, it 
is unlikely that these results would apply to the general 
population as males and females in general are likely to have 
different reaction times (an experiment at Colorado University 
found that the mean male reaction time was lower than that 
of females, i.e. males had faster reaction times (source: http://
www.colorado.edu/eeb/courses/1230jbasey/abstracts%20
2008/4.htm) and as recent drivers, students’ reaction times 
may not reflect those of the general population.


