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Math 5 Project 1 Proposal
Goal


Our goal in this experiment is to test the effects of language without syntax on human reading comprehension.  In the English language, syntax (i.e. word order) plays an important role in determining the meaning and importance of different words.  Finding the syntax to be an important part of English, we seek to test the ability of Dartmouth students to understand an English sentence without proper syntax or grammar.  We also hope to determine the significance of speaking as opposed to reading in the understanding of broken syntax.

Null Hypothesis


Our null hypothesis will require us to determine if the subject is a native speaker of English.


Question 1:  Are you a native speaker of English 

(Yes or No)

Question 2:  Given 1 minute in which you cannot speak, can you determine what the following sentence means in English? (see Figure 1 for sentence)


(Yes or No)

Control Exercise:  Read the following paragraph to yourself for 1 minute.  (See Figure 2 for paragraph)

Question 3:  Given 1 minute in which you are encouraged to speak out the sentence, can you determine what the following sentence means in English? (See Figure 1 for sentence)


(Yes or No)

Null Hypothesis:  Native English speakers will be equally likely to decipher the sentence by reading as by speaking.

Pt = [Native speakers who successfully comprehend the sentence in English]

[Total native speakers surveyed]

Alternate Hypothesis

Alternate Hypothesis:  More native speakers of English will be able to understand the sentence by reading and speaking than those who understand the sentence by only reading.
Parameter

Parameter of null hypothesis:

Ptrue = Pnull = 0.5

Parameter of alternate hypothesis:

Ptrue > Pnull = 0.5
Test Statistic

For N native speakers randomly selected and tested, let KA equal the number of subjects who understand the sentence after Question 2.  Let KB equal the number of subjects who understand the sentence after Question 3.  The Test Statistic is therefore equal to:

P = KA + KB
   N
Significance Level

We will assume a 5% chance of Type 1 error, making our Significance Level equal to 0.05

A Type 1 error would be if less than half the native speakers tested did not understand the sentence after all 3 questions were asked and completed.

Critical Region

N must be greater than or equal to 30.

Ptrue > Pnull causing the test to be right-sided.

Since our significance level is 0.05, the area under the curve that falls to the right of Z0 = 0.05

Therefore, we must reject the null hypothesis if:

P≥ Pnull + Z0√((Pnull (1-Pnull))/N)  (the critical region)

The right-sided inequality can be represented as:

P= Pnull + Z0√((Pnull (1-Pnull))/N)  (the critical value)

Power Hypothesis

We believe that 75% of people tested will understand the sentence by the end of the questioning.  Therefore, the power of the test is:

Ptrue = Ppower = 0.75

Because N≥30, a standard normal curve results in:

((Pcrit – Ppow)/σ)=((Pcrit –Ppow)/( √((Pnull (1-Pnull))/N))

Highest possible value for Type 2 error:

(1-power)

Pre-test Population

Our pre-test population will consist of 30 or more native speakers of English in the Dartmouth community.

Equipment

Our equipment will consist of the three group members as arbitrary Testers, and 30 or more Subjects who are native English speakers.  We will also need 30+ copies of Figure 1 (the sentence to be deciphered), 30+ copies of Figure 2 (the control paragraph) and a watch for each tester to regulate time.

Protocol

The Testers will administer the questions and forms to the subject.  The subject will first be asked if they are a native English speaker, and if so, they will be asked to do 3 follow-up exercises.  

Exercise 1, in which the subjects get 1 minute to read Figure 1, will determine the visual capacity to overcome broken syntax in English.  

Exercise 2 will be a control exercise (reading Figure 2), to make sure the final exercise is not biased by the previous reading of the same sentence (Figure 1).  The control is isolated and therefore does not need to be timed.  

Finally, the third exercise (a 1 minute out-loud reading of the sentence in Figure 1) will be administered to include auditory capacity as well as visual capacity in the experiment.
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Figure 2

Keggy Makes an Awaited Return!

Dartmouth students have never been particularly well known for playing by the rules, so when Keggy debuted last fall as the Big Green's unofficial mascot, he fit in perfectly.

In almost no time, the walking keg gained campus-wide notoriety and became a mainstay at home sporting events. His undeniable presence could be felt in the form of ubiquitous "Get Pumped!" T-shirts and national media attention.

"I like Keggy, he gives me a warm fuzzy feeling inside," Reynolds said.

