Identifying the Student Sample for the ASISTM Online Survey

Background for the Project Coordinator and School Leader

As part of the Australian School Innovation in Science, Technology and Mathematics (ASISTM) Project, surveys are being conducted as one means of studying change in participants’ beliefs, attitudes, confidence and career aspirations in relation to the teaching and learning of these important subjects. These surveys provide the Department of Education, Science and Training and the Curriculum Corporation with one of several measures which will be taken to assess the impact of all the different ASISTM projects around the country.

Within each school involved in a Round 2 ASISTM Project, 15 students will complete a brief (pre-project) survey online, early in the project and another towards the end of the project (post-project survey). The 15 students will not necessarily be the same ones each time, and statistically, this is not a problem. We will ask you to go through the same sampling process at that time.
ASISTM School Leaders need to determine the names of the 15 students who will be surveyed at their school in the first stage. It has been decided that this provides an interesting, enjoyable and educational opportunity for upper primary and junior secondary students to conduct the sampling themselves, while learning a little about the role of sampling and random numbers in Statistics.

We are asking the School Leader at each school involved in the project to find a volunteer teacher whose class is likely to be interested in being involved, to coordinate this process. Projects which involve both primary and secondary schools may like to consider having a secondary class “teach” a primary class how to conduct the sampling.

All that is needed is a computer with the program Excel, and a list of all students at the school who are likely to have a direct involvement in the ASISTM Project in Round 2. It should not take more than one class lesson to prepare for and conduct the sampling.

Identifying the Students Who Will Complete the On-Line Survey (9 easy steps)

The key principle of the simple random sample process is that each possible sample of 15 must have an equal chance of being selected for the survey. We will be using random numbers generated by Excel to achieve this.

1. Collect together class lists of all students in Year 5 and above at the school who are likely to have a direct involvement in the ASISTM Project.  This may be one class or a large number of classes, depending upon the project and the school.  
2. On hard copies (or electronically if the lists are easily available electronically) assign each student a whole number from 1 up to however many students there are altogether on the lists.  So, if the students are on four class lists (say), put the number “1” beside the first student’s name, “2” beside the next, and so on, until every student has been assigned a number, moving through all the lists.  It doesn’t matter in which order the class lists are assembled, as long as every ASISTM student is assigned a different whole number.  
3. In what follows, let us assume that there are 276 students in the school who are likely to have a substantial involvement in the project, and so students on the lists are numbered 1 up to 276.  
4. Open the program Excel. Highlight cell A1 and type “=int(rand()*276) + 1”. Of course, if you have 187 students to select from (say), you would replace 276 with 187 in this formula.  This effectively asks the computer to select a random number from 1 to 276 (see below
 for an explanation of how this formula works).  
5. Now highlight all the cells from A1 to A25. Go to Edit and “Fill Down”. This will provide 25 random numbers between 1 and 276. [Even though we need only 15 to complete the survey, we have chosen 25 students for two reasons. First, if any number is repeated, it can be crossed out the second time, and the next one taken. Second, this will give us some spares, so that we can cover absences on the day when the survey is completed.] 
6. Now highlight the column of 25 numbers.  Go to the Edit menu, select Copy and select “Paste Special”.  In the “Paste Special” dialogue box, select “Values”, then “OK”.  (We are doing this step because the original 25 numbers are “volatile” and might change, and this will make sure that we change the random numbers into fixed numbers.)
7. Now that we have fixed our random numbers, let us say that the numbers generated are 87, 46, 11, 120, 267, and so on.  This means that the students who will be asked to complete the survey are ones on the class lists who have numbers 87, 46, 11, and so on beside their names. 

8. Print out the list of numbers, and make a note of the 15 students, plus the 10 “extras” in order.

9. So now we have our sample, and we are ready for those 15 students to complete the survey. Use the extra students as necessary if there are “double ups” in the sampling, or to allow for absences, etc.. The final 15 “lucky” students can be directed to the survey website and start on the survey.  It is important, by the way, that only 15 complete the survey, even though others may wish to do so. This is not a case of “the more the merrier”.

The same process will be used towards the end of the project to select another 15 students to complete the post-project survey. It is not necessary that they be the same students, and we will ask you to randomly select another set.

If you have any questions about the steps involved in choosing the student sample, please contact your project Critical Friend. The Project Coordinator will have the contact details. The Critical Friend will be able to help with any difficulties with this process.

The Role of Random Numbers in Statistics

There are many practical situations where people need to make a choice from a set of possibilities, while being sure that each possibility is equally likely. For example, Lotto games on television are based on each possible set of six balls being just as likely to be chosen as any other. When opinion polls are conducted, careful steps are put in place to maximise the chances that the sample is as representative of the overall population as possible, but in these situations, sometimes sampling is more complex, to ensure that certain groups are represented proportionally in the sample.

The idea of random numbers is not an easy one.  For example, when students try to pretend they are generating random results for tossing a coin, by writing down a series of Hs and Ts, without actually tossing the coin, the lists that they generate can be shown to be not often consistent with true random events. This is because when we guess a sequence of coin tosses, it is likely that we won’t have listed as many “streaks” of heads and tails as would arise if we were really tossing the coin.

There is a great maths lesson for upper primary/junior secondary students called Winning Streaks in the Curriculum Corporation publication, Chance and Data Investigations, Volume 1 (Lovitt & Lowe, 1993, pp. 188-199) which investigates the length of winning streaks in chance situations.

The random numbers we generated using Excel above are strictly only “pseudo-random”. Obtaining truly random numbers is hard to do (it usually involves the observation of truly random processes such as the decay of radioactive material), but the computer can use algorithms to produce "pseudo-random" numbers that have the same properties as true random numbers.  These are adequate for our purposes.

Random numbers are used for computer games, but they are also used in more serious cases such as the generation of cryptographic keys (e.g., for secure bank transfers) and for some scientific experiments. They also play a crucial role in much statistical research, when simulation is required to model the variation in a process or system. And there are modern statistical techniques for analysis which rely on resampling from the original data, at random. These techniques depend on random number generators for their effectiveness.  The points in time at which a radioactive source decays are completely unpredictable, and these can be sampled and fed into a computer, assisting with the process of developing true random numbers.

Your students might like to do a search on the internet to find out more about random numbers and their uses in statistics and other contexts. They might also be interested to investigate the possible careers available to students who have studied statistics at tertiary level.
� The instruction “rand()” will generate a random number (strictly speaking, a pseudo-random number) between 0 and 1. By multiplying it by 276, taking the integer or whole number part of the answer and adding one, we end up with a whole number between 1 and 276, with each of the numbers between 1 and 276 (inclusive) being equally likely to be selected.





