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Internal Assessment Resource

Mathematics and Statistics Level 2

	This resource supports assessment against:

Achievement Standard 91265 version 2
Conduct an experiment to investigate a situation using statistical methods

	Resource title: Teenagers and Caffeine

	3 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91265-02-5590

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91265: Conduct an experiment to investigate a situation using statistical methods
Resource Reference: Mathematics and Statistics 2.10A v2
Resource Title: Teenagers and Caffeine
Credits: 3
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Mathematics and Statistics 91265. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

This assessment activity requires students to conduct an experiment investigating the effects of caffeine on teenagers using statistical methods.

Assessment resource Mathematics and Statistics 2.8A uses the same context. This activity can be adapted to different experimental situations (dependent variables related to this context, for example, effect of drinking caffeine on muscle strength).

Conditions 

This assessment activity should be conducted in three sessions, over an extended period of time, for example, several weeks. Students will present their work and findings independently (session three), but logistically it makes sense for students to work in small groups (two – three students) for the first two sessions.

The management of the assessment activity may or may not require an adjustment to the student instructions. The instructions have been written assuming students work in small groups for the first two sessions and independently in the third session. If students are to work independently for all three sessions, then the student instructions will need to be changed.

Confirm the timeframe with your students, including time between the first and second sessions for students to adjust their plans based on your feedback.
In the first session, students select one of the experimental situations and plan their experiment. In the second session, students perform their experiment and gather data. 

In the third session, students work independently to complete the investigation by analysing their data and writing their conclusions. Students present their investigation in a report. Collect and securely store student work between sessions.

During the planning and data collection phases of the investigative process the teacher needs to be assured that all students have actively contributed. This may be through direct observation or by questioning students about the process. Students cannot achieve this standard without actively contributing to the planning and data collection.

Students may use appropriate technology, for example, statistical software or spread sheets.

Specify the format of the report and presentation. It could be, but is not restricted to, a computer slideshow, a written report, or an oral presentation.

Relevant contextual knowledge is essential at this level. Resource 1 is an example of what could be provided for students or students could access their own relevant contextual information using the internet or other sources.

Resource requirements
Provide students with copies of Resource 1, access to background information, for example, the library or internet, and resources appropriate to their confirmed experimental plan, for example, stop watches, access to online reaction time activities, or rulers. 

Additional information 

The plan for the experiment should be of a simple design. A simple experimental design involves one explanatory variable and one response variable. Possible designs could involve:

· Measuring the change in the response variable between two dependent values for the explanatory variable (paired comparison)

· Comparing the response variable across two (or more) independent values of the explanatory variable (categorical)

· Exploring the relationship between the response variable and independent values of the explanatory variable (numerical).
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Achievement Standard Mathematics and Statistics 91265: Conduct an experiment to investigate a situation using statistical methods
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Resource Title: Teenagers and Caffeine
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Conduct an experiment to investigate a situation using statistical methods.
	Conduct an experiment to investigate a situation using statistical methods, with justification.
	Conduct an experiment to investigate a situation using statistical methods, with statistical insight.


Student instructions

Introduction

It has been claimed that teenagers are becoming addicted to energy drinks (which contain high amounts of caffeine) without knowledge of the short-term or long-term effects. People are also concerned that teenagers feel the need for mind or body-altering substances like energy drinks (see the web links below).

· http://www.stuff.co.nz/the-press/news/2820097/Caffeine-drinks-may-be-hurting-teenagers
· http://kidshealth.org/teen/food_fitness/nutrition/caffeine.html
· http://www.foodsafety.govt.nz/elibrary/industry/Caffeine_Intake-Confirms_Advice.htm.

In this assessment activity, you will perform a statistical investigation involving an experiment over an extended period of time. You will pose an investigative question, plan an experiment, gather and analyse data, and draw conclusions. Your final product will be the presentation of a report, describing your experimental design process, data gathering, analysis, and conclusions.

Task

Session One

In a group, use the information on caffeine, Resource 1, and select an experimental situation, based on the effects of drinking caffeine, to investigate. Identify the variables you think are important, and write a question to investigate. 

The following situations are suggested as a basis for your experiment:

· the effect of drinking caffeine on heart rate;

· the effect of drinking caffeine on reaction times;

· the effect of drinking caffeine on memory;

· another experimental situation involving caffeine agreed with your teacher.

Write a plan for the experiment. The plan should:

· describe the variables and measures you have chosen and why you have chosen them;

· explain how you will collect your data and record your results;

· link to relevant knowledge about the situation;

· describe any related variables and the possible effects of these;

· describe the experimental method.

Submit the plan to your teacher for feedback, and adjust as necessary.

Session Two
As a group conduct the experiment according to the plan. Record the data and make notes about your observations of the data collection and experimental process. These notes will be useful in discussion and reflection of the process in the report write up.

Session Three
Individually complete the investigation and prepare a report.

Your report should contain the following:

· Introduction – the investigative question and the purpose of the investigation;

· Method – the plan and the process used to collect the data;

· Analysis – selection and discussion of appropriate displays and measures;

· Discussion – discussion of findings and any reflections on the process;

· Appendix – evidence of how you conducted the experiment, for example, the original plan and any modifications, raw data from your experiment, and any notes from session two.

The quality of your report, including discussion and reasoning about the experimental process and your findings, and how well you link this to the context will determine your overall grade. 

Resource 1: Caffeine and Its Potential Effects on Teenagers
Caffeine is classified as a drug because it affects the central nervous system. The amount of caffeine that will produce an effect in someone varies from person to person. On average, the smaller the person, the less caffeine that is needed to produce effects. Also, people who regularly drink caffeine may need more caffeine to achieve the same results.
The effects of caffeine can last for up to six hours. In general, caffeine can increase heart rates, and cause dehydration (as it is a diuretic), insomnia (interfere with normal sleep), restlessness, high blood pressure, heart palpitations, anxiety, dizziness and headaches.

Caffeine is safe in moderate amounts, which is around 200 – 300 mg per day for adults. But consuming as little as 100 mg of caffeine a day can lead a person to become "dependent" on caffeine.
Caffeine and teenagers
Teenagers usually get most of their caffeine from soft drinks and energy drinks. In addition to caffeine, many of these drinks also have added sugar and artificial flavours. There is concern that teenagers are drinking more than 100 mg of caffeine a day. Caffeine can cause the body to lose calcium, and that can lead to bone loss over time, which can lead to problems later in life as an adult (such as osteoporosis). There is also concern about the effect of caffeine on developing brains. Caffeine can also affect the concentration of teenagers in the classroom, which could compromise their learning and cognitive development. It may be that teenagers who drink excessive amounts of caffeine could show increased anxiety or emotional problems later in life. Energy drinks are also high in sugar and kilojoules, and this could contribute to teenage health problems such as obesity. Some teenagers are drinking energy drinks for breakfast.
Energy drinks and teenagers

There is a large range of energy drinks and other caffeinated products available for teenagers to buy, and an increasing number of teenagers are buying them. They are available to buy from dairies as well as supermarkets, and do not have an age restriction. Energy drinks are often advertised with claims such as:

· keeps you awake;

· gives you an energy boost;

· improves your mood;

· increases your mental alertness;

· gives you better memory.

Assessment schedule: Mathematics and Statistics 91265 Teenagers and Caffeine
Teacher note: The assessment schedule is not ready to use. Teachers will need to include examples of the types of responses that can be expected. 

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student shows evidence of using each component of the investigation process
The student has:
· Posed an investigative question about the experimental situation.
· Planned the experiment. The student has determined appropriate variables and measures and also determined the data collection and recording methods.
· Conducted the experiment and collected the data.
· Selected appropriate displays and measures. 
· Discussed the displays and measures. 
For example: The student has clearly compared the heart rate of the participants before and after caffeine showing the differences between the two sets of data and commented on the distribution. 
· findings in a conclusion. 
For example: The student has clearly stated their conclusion to the question in context.  

	The student links components of the investigation process to the context, explaining relevant considerations in the process and supporting the findings with statements that refer to evidence gained from the experiment. 
The student has:
· Posed an investigative question about the experimental situation. The purpose or question must link to the situation being investigated.
· Planned the experiment. The student has determined appropriate variables and measures and also determined the data collection and recording methods. They have considered related variables and possible effects of these. 
· Conducted the experiment and collected the data. 
· Selected appropriate displays and measures. 
· Discussed the displays and measures, using supporting evidence that is linked to the context. 
For example: The student has clearly analysed how many heart beats on average the group has increased by and commented on the middle 50% and clusters. Comments must be justified by supporting evidence.  
· Communicated findings in a conclusion and has linked findings to the experimental situation.
For example The student has clearly stated their conclusion to their question in context and produced statistical evidence to support their claim.   

	The student integrates statistical and contextual knowledge throughout the investigation process which may involve reflecting on the process or considering other variables.  
The student has:
· Specified the purpose of the investigation and the investigative question, and shown how these are relevant to the situation being investigated.
· Planned the experiment. The student has determined appropriate variables and measures and also determined the data collection and recording methods. They have considered related variables and possible effects of these, and have developed the plan to mitigate against these if possible.
· Conducted the experiment and collected the data.
· Selected appropriate displays and measures. 
· Discussed the displays and measures, integrating statistical and contextual knowledge.
For example: The student has clearly commented on and analysed any increase in heart rates after drinking caffeine and stated the numerical value in context. The student will have commented on the middle 50% and clusters and commented on the appropriate statistics for those whose heart rate increased over a specific threshold.  
· Communicated findings in a conclusion and has linked findings to the experimental situation. They have reflected on key aspects of the experimental process, for example they may have considered possible sources of variability in the data, considered effects of related variables, considered other areas to investigate. 
For example: The student has clearly stated their conclusion in context and given statistically produced evidence to support their findings. The student has also commented on any unusual values and what other factors could have affected heart rates for the experiment and given a possible extension to the experiment based upon their findings may be given.  



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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