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Math Processing:
Chi-Squared
I"Said the Alphabet | Didn’t say the | Sum
Alphabet
Male 3 2 5
Female 3 4 7
Sum 6 6 12

To determine if the memory recollection and time are independent or independent only the sum
values of the contingency table will be considered first, the expected values are then calculated.
This process is completed for the males and the females who did and did not say the alphabet,
these results are obtained to form an expected frequency table of values that would be expected
to be present if the variables are independent. Thus we take: 12(5/12) (6/12) = 2.5

Expected Frequency
Said the Alphabet Didn’t say the Sum
Alphabet
Male 5(6) 6(5) 5
12 =25 12 =25
Female (6} 6(7) 7
12 =35 12 =35

Sum 6 6 12
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Fo fe Fo-fe (fo-fe)2 (fo-fe)2
fe
3 2.5 .5 25 1
2 2.5 -5 25 1
3 35 -5 25 1
4 3.5 5 25 1
4

Degrees of Freedom: (2-1)*(2-1) =1

If the variables arc independent then the observed and expected values will be similar so the chi-
squared calculation will be small, however of the variables are not independent then the observed
and expected values will be significantly different and the chi- squared calculations will be large.
Because the chi- squared calculation for the data is small and is only 0.4 this means that memory
recollection and time are independent of each other. The degrees of freedom help determine if
the Ho should be rejected or not rejected, because the chi-squared value is less then k (the
number from the table of critical values) the Ho should not be rejected.

Combining Data: the chi-squared test can be unreliable if more than 20% of the expected values
are less than 5, to determine if the data is reliable or not the number of values less than five are
divided by the number of cells in the data, because there are four numbers less than five and four
cells the equation is: 4/4 = 1, as a result the chi-squared test may be unreliable. In order for the
data to be more reliable, the numbers in the rows or columns should be combined so that there
are larger numbers in each cell.

Combined Data

Male 5

Female 7
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Interpretation of Results:

In conclusion with the math process results, the data shows that human memory
recollection and time are independent of each other and that the Ho should not be rejected, this is
because the results of the Chi- squared test showed that the ending solution was less than one.
The data also shows that the expected frequency for those who said the alphabet and those that
didn’t say the alphabet was similar. The experiment showed that although there were students
that did not say the alphabet, there was still a challenge in trying to remember all the correct
numbers listed on the card; the similarities can be seen in student five and student two.

Validity:

Tn order to see if the data gathered is relevant the number of students tested should be altered,
meaning that the same number of female students tested should match the number of male
students tested or that there should be more students tested in general regardless of gender. By
increasing the amount of students for both categories there will be an increase in the data
collected from the experiment; this will change the results of the chi- squared test, expected
frequency, and the experimenta] probability possibly giving a more accurate solution to the
connection between human memory and time. There is also the possibility that the students that
participated in the experiment may have been distracted by thinking of other class assignments,

other class internal assessments, other students, or not taking the full time to analyze the index
card, etc.
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IB Math Studies Internal Assessment:
Title: The Relationship between Time and Memory Recollection

Introduction

The human memory is similar to a filing cabinet in which information can be stored in
many parts of the brain. It is said that there can be two types of human memory, those being
short term and long term memory, short term memory problems can be caused by effects from
amnesia where as long term memory remains untouched but recent events may become foggy.
The ability for the human mind to store such an abundance of information in certain parts of the
brain is no small feature, because memory recollection can be very important it is assumed that
the more time the mind has to study an object, the greater the chance there is to successfully
remember it. On the other hand when the mind only has a limited amount of time to analyze an
object, the chances of successfully remembering certain details will decrease. The goal for this
assessment is to determine how much time affects the human mind when trying to memorize
specific objects.

The data for this assessment will be collected by testing the memory of other IB students
through the use of numbers, index cards, and a timer. A student will participate in five trails,
each trial will be set for a different time limit and have a different set of numbers on it, for
example in trial one the student will have forty seconds to look over the index card that will have
five random rumbers on it. Trial two will be set for thirty seconds and will have five more
random numbers that are different from the ones on the first index card. As the student moves on
to the next trial the time limit will keep on decreasing, giving the student less of an opportunity -
to memorize each number. However the group of students participating in this experiment will
be divided into two groups, group one will be those that study the card and then given a fifteen
second break before being able to recite the numbers that were on the card. Group number two
will be those that study the card and then say the alphabet before being able to say what numbers
were on the index card. The purpose of these breaks is to see how the student will be affected,
those with a fifieen second break should be less effected than those that need to recite the
alphabet because now not only is there a break in time but the student also has to concentrate on
the letters while still remembering the numbers on the card.

The math concepts that will be applied to this test inctude the Chi- squared test, a
frequency table, and the standard deviation. The Chi- squared test will be used to show the
division of students from those that said the alphabet and those that did not have to say the
alphabet, thus leading to the expected frequency of that data pool and any obvious differences.
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Math Data:

Student 1 said the alphabet
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Trials 1(30sec) | 2(20sec) | 3(40sec) | 4(10sec) 5 (5 sec.)
Numbers 5 5 5 5 4
Correct
Gender male
Total Possible
Correct 5 s
Answers 3 5 5
Student 2 said the alphabet
Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (5sec.)
Numbers 5 5 3 5 4
Correct
Gender female
Total Possible
Correct s s
Answers 5 5 5
Student 3 did not say the alphabet
Trials - 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (Ssec.)
Numbers 5 5 4 4 4
Correct
Gender male
Total Possible
Correct

5 5 5 5 5

Answers

|
|
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Student 4 said the alphabet

Trials 1 (30 sec.) 2(20sec) | 3 (40sec)| 4(l0sec)| 5(5sec) |

Numbers 5 5 5 5 4

Correct

Gender female

Total Possible \)
Correct 5 5 %
Answers 5 5 5

Student 5 did not say the alphabet

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (5 sec.)

Numbers 5 5 4 4 3

Correct

Gender female

Total Possible ?

Correct s s 1

Answers 3 3 3 |

Student 6 said the alphabet

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5(5sec.)

Numbers 5 5 3 5 4

Correct |
]

Gender male |

Total Possible
Correct
Answers
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Student 7 said the alphabet

Trials 1(30 sec.) 2(20sec) | 3(40sec) | 4(10sec)| 5 (5sec)
Numbers 5 5 4 5 4
Correct

Gender female

Total Possible

s | ; 5 ; s
Student 8 said the alphabet

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (5sec.)
Numbers 5 5 5 5 4
Correct

Gender male

Total Possible

Aner ; 5 5 ; s
Student 9 did not say the alphabet

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (5 sec.)
Numbers 5 5 5 4 4
Correct

Gender female

Total Possible

el EPR ; ; ;
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Student 10 did not say the alphabet \

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (5 sec.) ‘
Numbers 5 5 4 4 3

Correct

Gender female

Total Possible

Correct 5 5

Answers 3 3 3

Student 11 did not say the alphabet

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5(5sec.) ‘

Numbers 5 5 5 5 4 |
Correct ;
Gender male

Total Possible

Correct ) 5

Answers 3 3 3

Student 12 did not say the alphabet

Trials 1 (30 sec.) 2 (20 sec.) 3 (40 sec.) 4 (10 sec.) 5 (5sec.)

Numbers 5 5 3 4 4

Correct |
Gender female |
Total Possible

Correct s 5

Answers 3 3 5





