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A one-way ANOVA power analysis is a statistical technique used to determine the minimum

sample size needed to detect a significant difference between multiple groups in a study. This

process is commonly used in data analysis to ensure that the study has enough power to

accurately detect any meaningful differences between the groups.

To conduct a one-way ANOVA power analysis in SAS, the following steps should be followed:

1. Determine the research question and hypotheses: The first step is to clearly define the research

question and the specific hypotheses that will be tested in the study.

2. Select the appropriate test: In SAS, the PROC POWER procedure is used to perform power

analysis for ANOVA. This procedure allows for the selection of the appropriate test based on the

number of groups and the type of data.

3. Specify the input parameters: The input parameters include the desired power level, significance

level, effect size, and the number of groups and observations in each group.

4. Run the analysis: Once the input parameters are specified, the PROC POWER procedure can

be run to generate the results of the power analysis. The output will include the estimated sample

size needed to achieve the desired power level.

5. Interpret the results: The results of the power analysis should be carefully interpreted to

determine if the study has enough power to detect the expected differences between the groups. If

the estimated sample size is too large, the study may be underpowered and may not be able to

detect the expected differences.

In conclusion, conducting a one-way ANOVA power analysis in SAS involves determining the

research question, selecting the appropriate test, specifying input parameters, running the

analysis, and interpreting the results to ensure that the study has enough power to accurately

detect any meaningful differences between the groups.

One-way Anova Power Analysis | SAS Data Analysis

Examples

Introduction

Power analysis is the name given to the process for

determining the sample size for a
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research study. The technical definition of power is that

it is the probability of

detecting a "true" effect when it exists. Many students

think that there is a simple

formula for determining sample size for every research

situation. However, the reality

it that there are many research situations that are so

complex that they almost defy

rational power analysis. In most cases, power analysis

involves a number of

simplifying assumptions, in order to make the problem

tractable, and running the

analyses numerous times with different variations to

cover all of the contingencies.

In this unit we will try to illustrate the power analysis

process using a simple

four group design.

Description of the Experiment

We wish to conduct a study in the area of mathematics

education involving different

teaching methods to improve standardized math scores

in local classrooms. The study
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will include four different teaching methods and use

fourth grade students who are

randomly sampled from a large urban school district

and are then random assigned to

the four different teaching methods.

Here are the four different teaching methods which will

be examined: 1) The

traditional teaching method where the classroom

teacher explains the concepts

and assigns homework

problems from the textbook; 2) the intensive practice

method, in which students fill out

additional work sheets both before and after school; 3)

the computer assisted method, in

which students learn math concepts and skills from

using various computer

based math learning programs; and, 4) the peer

assistance learning method, which pairs

each fourth grader with a fifth grader who helps them

learn the concepts followed by

the student teaching the same material to another

student in their group.
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Students will stay in their math learning groups for an

entire academic year. At the end

of the Spring semester all students will take the Multiple

Math Proficiency Inventory (MMPI).

This standardized test has a mean for fourth graders of

550 with a standard deviation of

80.

The experiment is designed so that each of the

four groups will have the same sample size.

One of the important questions we need to answer in

designing the study is,

how many students will be needed in each group?

The Power Analysis

In order to answer this question, we will need to make

some assumptions and

some educated guesses about the data.

First, we will assume that the standard deviation

for each of the four groups will be equal and will be

equal to the national value of 80.

Further, we expect, because of prior research, that the

traditional teaching group (Group 1)

will have the lowest mean score and that the peer
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assistance group (Group 4) will have the highest

mean score on the MMPI. In fact, we expect that Group

1 will have a mean of 550

and that Group 4 will have mean that is greater by 1.2

standard deviations, i.e., the mean

will equal at least 646. For the sake of simplicity, we will

assume that the means of the

other two groups will be equal to the grand mean.

We will make use proc power (SAS 9.1 and above) to do

the power

analysis. Proc power needs the following information in

order to do

the power analysis: 1) the number of levels (or groups),

2) the means for each

level, 3) the common group standard deviation, 4) the

alpha level and 5) the

sample size or power. As stated above, there are four

groups, a=4. We will set

alpha = 0.05. We already have the mean = 550 for the

lowest group and the mean =

646 for the highest group. We will first set the means for

the two middle groups

to be the grand mean. Based on this setup and the
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assumption that the common

standard deviation is equal to 80, we can do some

simply calculation to see that

the grand mean will be 598. Let's first set the power to

be .8 and calculate the

corresponding sample size.

proc power ;

onewayanova

groupmeans = 550 | 598 | 598 | 646

stddev = 80

alpha = 0.05

npergroup = .

power = .8;

run;

Overall F Test for One-Way ANOVA

Fixed Scenario Elements

Method Exact

Alpha 0.05

Group Means 550 598 598 646

Standard Deviation 80
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Nominal Power 0.8

Computed N Per Group

Actual N Per

Power Group

0.823 17

This means we need total of 17*4 = 68 subjects for the

power of .8.

Now, if we want to see how sample size affects power,

we can use a list of

sample size and ask proc power to compute the power

for us.

proc power ;

onewayanova

groupmeans = 550 | 598 | 598 | 646

stddev = 80

alpha = 0.05

npergroup = 2 to 10 by 1 12 to 20 by 2 25 to 50 by 5

power = .;

run;
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Overall F Test for One-Way ANOVA

Fixed Scenario Elements

Method Exact

Alpha 0.05

Group Means 550 598 598 646

Standard Deviation 80

Computed Power

N Per

Index Group Power

1 2 0.091

2 3 0.144

3 4 0.201

4 5 0.261

5 6 0.322

6 7 0.383

7 8 0.442

8 9 0.498

9 10 0.552

10 12 0.648

11 14 0.729
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12 16 0.796

13 18 0.848

14 20 0.888

15 25 0.951

16 30 0.980

17 35 0.992

18 40 0.997

19 45 0.999

20 50 >.999

So we see that when we have 25 subjects in each

group, we will have power of

.95. We can also create a graph for the data above to

visually inspect the

relationship between sample size and power.

proc power ;

onewayanova

groupmeans = 550 | 598 | 598 | 646

stddev = 80

alpha = 0.05

npergroup = 2 to 10 by 1 12 to 20 by 2 25 to 50 by 5

power = .;

plot x=n min=2 max=50;
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run;

In the setup above, we have set it up so that the two

middle groups will have

means equal to the grand mean. Now in general, the

means for the two middle

groups can be anything in between. If you have a good

idea on what these means

should be, you might want to make use of this piece of

information in your power

analysis. For example, let's say the means for the two

middle groups should be
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575 and 635. We will compute the power for a sequence

of sample sizes as we did

earlier.

proc power ;

onewayanova

groupmeans = 550 | 575 | 635 | 646

stddev = 80

alpha = 0.05

npergroup = 2 to 10 by 1 12 to 20 by 2 25 to 50 by 5

power = .;

run;

Overall F Test for One-Way ANOVA

Fixed Scenario Elements

Method Exact

Alpha 0.05

Group Means 550 575 635 646

Standard Deviation 80

Computed Power

N Per

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=159376
https://scales.arabpsychology.com
https://scales.arabpsychology.com


What is the process for conducting a one-way ANOVA power analysis in SAS for data analysis? 13

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Index Group Power

1 2 0.108

2 3 0.186

3 4 0.271

4 5 0.356

5 6 0.440

6 7 0.519

7 8 0.591

8 9 0.656

9 10 0.714

10 12 0.807

11 14 0.873

12 16 0.919

13 18 0.950

14 20 0.969

15 25 0.992

16 30 0.998

17 35 >.999

18 40 >.999

19 45 >.999

20 50 >.999

So we see that for power of .8 we need fewer subjects
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than before when the

two middle groups have the mean as the grand mean.

This should be expected since

the power here is the overall power of the F test for

ANOVA and since the means

are more polarized towards the two extreme ends, it is

easier to detect the

group effect.

Effect Size

The difference of the means between the lowest group

and the highest group

over the common standard deviation is a measure of

effect size. In the

calculation above, we have used 550 and 646 with

common standard deviation

of 80. This gives effect size of (646-550)/80 = 1.2. This is

considered to be a

large effect size. Let's say now we have a medium effect

size of .75. What does

this translate into in terms of groups means? Well, we

can always use 550 for

the lowest group. The mean for the highest group will

be .75*80 + 550 = 610.
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Let's assume the two middle groups have the means of

grand mean, say g. Then we

have (550 + g + g + 610) / 4 = g. This gives us g = (550 +

610)/2 = 580.

Let's now redo our sample size calculation with this set

of means.

proc power ;

onewayanova

groupmeans = 550 | 580 | 580 | 610

stddev = 80

alpha = 0.05

npergroup = .

power = .8;

run;

Method Exact

Alpha 0.05

Group Means 550 580 580 610

Standard Deviation 80

Nominal Power 0.8

Computed N Per Group

Actual N Per
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Power Group

0.803 40

So we see that at size of 40 for each group, we have

power of .8.

What about a small effect size, say, .25? We can do the

same calculation as

we did previously. The mean for each of the groups will

be 550 , 560, 560, and

570.

proc power ;

onewayanova

groupmeans = 550 | 560 | 560 | 570

stddev = 80

alpha = 0.05

npergroup = .

power = .8;

run;

The POWER Procedure

Overall F Test for One-Way ANOVA
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Fixed Scenario Elements

Method Exact

Alpha 0.05

Group Means 550 560 560 570

Standard Deviation 80

Nominal Power 0.8

Computed N Per Group

Actual N Per

Power Group

0.800 350

Now the sample size goes way up.

Discussion

The sample size calculation is based a lot of

assumptions. One of the

assumptions for calculating the sample size for one-

way ANOVA is the normality

assumption for each group. We also assume that all the

groups have the same

common variance. Our power analysis calculation is
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based on these assumptions

and we should be aware of it.

We have also assumed that we have knowledge of the

magnitude of effect we are

going to detect which is described in terms of group

means in proc power. When

we are unsure about the groups means, we should use

more conservative estimates.

For example, we might not have a good idea on the two

means for the two middle

group, then setting them to be the grand mean is more

conservative than setting

them to be something arbitrary.

Here are the sample sizes per group that we have come

up with in our power analysis:

17 (best case scenario), 40 (medium effect size), and

350 (almost the worst case scenario). Even though we

expect a large effect, we will shoot

for a sample size of between 40 and 50. For one thing, it

is all that our research budget

will allow and the school district won't allow us to use

more than 200 students total.
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