Student’s Name:  ____________________________


NHST Quiz

How do we interpret the results of a null hypothesis significance test?
 

A researcher tested the null hypothesis that two population means are equal (H(: μ1 = μ2). A t test produced p  = .010.  Assuming that all assumptions of the test have been satisfied, which of the following statements are true and which are false?  Why?

 

 T   F    1.          There is a 1% likelihood that the result happened by chance.

 

 T   F    2.          There is a 1% chance that the null hypothesis is true.

 

 T   F    3.          There is a 1% chance of getting a result (as extreme or) even more extreme than the observed one when H( is true. 

 

 T   F    4.          There is a 1% chance that the decision to reject Ho is wrong.

 

 T   F    5.          There is a 99% chance that the alternative hypothesis is true, given the observed data.

 

 T   F    6.          A small p value indicates a large effect.

 

 T   F    7.          Rejection of H( confirms the alternative hypothesis.

 

 T   F    8.          Failure to reject H( means that the two population means are probably equal.

 

 T   F    9.          Rejecting H( confirms the quality of the research design.

 

 T   F    10.      If H( is not rejected, the study is a failure.

 

 T   F    11      Assuming H( is true and the study is repeated many times, 1% of these results will be (as inconsistent with H( or) even more inconsistent with H( than the observed result.

 

 T   F    12.      If H( is rejected in Study 1 but not rejected in Study 2, there must be a moderator variable that accounts for the difference between the two studies.

 

 T   F    13.      There is a 99% chance that a replication study will produce significant results.

 

Adapted from Dale Berger’s post to the Teaching and Learning Statistics List, 14. February 2005, http://lists.psu.edu/archives/edstat-l.html.  Dale adapted it from Kline, R. B. (2004). Beyond significance testing:  Reforming data analysis methods in behavioral research. Washington, DC: American Psychological Association (pp. 63-69).

The quiz was scored with this key:  All items are false excepting 3 and 11.  We could quibble about the meaning of “confirm” in item 7.


I gave a copy of this quiz to my students in experimental psychology in February of 2005.  Most of them had just completed our undergraduate statistics class the previous semester, most with a final grade of A.  I told them that I would give them extra credit on the exam the next day if they could get 10 or more of the items correct.

For each item, here is how many of 18 students answered correctly.  One would expect 9 correct answers per item if all the students were randomly guessing.

	Item
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Correct
	7
	6
	8
	4
	6
	7
	5
	8
	17
	18
	5
	1
	3

	p
	> .05
	> .05
	> .05
	.031
	> .05
	> .05
	> .05
	> .05
	<.001
	<.001
	> .05
	<.001
	.008



As you can see, on most items the students’ performance did not differ significantly from chance.


Of the 18 students, only 3 correctly answered more items than would be expected by random guessing (6.5 items).  By a two-tailed exact binomial test, this is significantly fewer than would be expected if the students were randomly guessing, p = .008.


The file NHST.sav, at my SPSS Data Page, contains for each of these 18 students (class = 2210) the total number of items correctly answered.  A one-sample t test of the null hypothesis that the average performance on this quiz is what you would expect if they were randomly guessing (a mean of 6.5) is significant.  The number of items correctly answered (M = 5.28, SD = 1.18) was significantly less than what would be expected were they randomly guessing, t(17) = 4.40, p < .001, g = 1.04.  A 95% confidence interval for the mean runs from 4.69 to 5.86.

This file also contains the data for 8 graduate students (class = 6431)who took the quiz for extra credit.  They too saw the items beforehand.  All were enrolled in the second semester of our graduate sequence in statistics and all took the first semester course with me.


For each item, here is how many of 8 students answered correctly.  One would expect 4 correct answers per item if all the students were randomly guessing.

	Item
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Correct
	5
	5
	2
	6
	4
	5
	3
	4
	8
	8
	2
	5
	4

	p
	.73
	.73
	.29
	.29
	1.00
	.73
	.73
	1.00
	.008
	.008
	.29
	.73
	1.00



As you can see, on most items the students’ performance did not differ significantly from chance.


Of the 8 students, 4 correctly answered more items than would be expected by random guessing (6.5 items).  By a two-tailed exact binomial test, the hypothesis of random guessing is supported at p = 1.00.

A one-sample t test of the null hypothesis that the average performance on this quiz is what you would expect if they were randomly guessing (a mean of 6.5) is not significant.  The number of items correctly answered (M = 7.62, SD = 2.07) was not significantly different from what would be expected were they randomly guessing, t(7) = 1.54, p = .17, g = .54.  A 95% confidence interval for the mean runs from 5.90 to 9.35.


An independent samples t was used to compare the two group means.  The graduate students performed significantly better on the quiz than did the undergraduate students, t(24) = 3.70, p = .001, g = 1.57 (a very large effect).
Return to the Stat Help page.
