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How do we know what a safe learning environment is? 1 suspect
your response will be different from mine—and my response dif-
ferent than my colleague’s. And, what is your definition of “con-
ducive to learning”? T suspect it's dilferent than mine.

OK. what am T getting at? I am not convinced that we have any
quanlitative data that helps us with these questions. For example,
whal data would we have that "identifies u safe learning environ-
ment”? And what data would we have collected that would help us
with identifyving a “drug-free” environment: Does it mean that we
have no evidence of marijuana use but some students simoke ciga-
rettes? Or does it mean that there are no incidents of smoking on
campus but we realize that smoking at home occurs?

My point is that I am not sure we have those data available—
and that we would need to utilize qualitative methods (or at least
mixed methods) to get at the information we need to be able to
address the NCIL.B goal of “students will be educated in learning
environments that are safe, drug free, and conducive to learning.”

So, develop a strategy for collecting qualitative data that gives
vou a basc or benchmark for pursuing the NCLB goal. How will you
determine if an environment is “drug free”? How will you deter-
mine if a learning environment is “safe”? And how will vou deter-
mine if an environment is “conducive to learning”?

CHAPTER THIRTEEN

Putting It All Together

An Evidence-Based Practice Field

I n earlier chapters, | emphasized that educators rarely examine
the data existing in schools to assess in a systematic way the
quality of teaching and learning in our schools. Much of the fault
lies with our universities and their failure to adequately prepare
teachers and administrators to deal effectively with data (and
evidence). I agree totally with Holcomb's (2005) contention that
existing programs at the university level (and the course delivery
of statistics and tests and measurement classes) have created a
structure that emphasizes esoteric experimental designs that can-
not be replicated in a normal school setting. I also echo Bracey's
(1997) belief that in all too many instances we teach statistics and
other data-related courses in a theoretical manner based on hard-
to-understand formulas and far too many examples unrelated to
the daily life of educational practitioners.

Yes, I agree that much progress has been made since the first
edition of Schools and Data was published in 2001. But a new
problem has surfaced! In our response to the recent accountability
movement ({or example, No Child Left Behind [NCLB]), we need to
be careful that we do not “just collect data for the sake of collect-
ing data.” And let's focus our attention beyond the data to look
closely at the evidence. I have related my thoughts on data versus
evidence in earlier chapters. And for the second edition of Schools
and Data, T have changed the subtitle and focus of this chapter
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the coefficient if it meets the more stringent criteria of .001. Not
sure what this may mean at this point—but you need to think
about why this might be the case. 7

Second, we see another significant correlation—between
science and writing (r=.252, p=.011). Again, this correlation is
positive, so it means that as students tend to score (up or down)
in science, they have a similar tendency in writing. Not quite as
strong as the language and science, but still significant at the .05
significance level.

We will not go further here—but you see there are many other
observations we can make with this particular analysis that will
help us with more evidence-based decision making. For example, we
would assume that students who score well in language would
also have a tendency to score well in writing. With our 100 students,
this is not the case, as there is not noticeable or significant correla-
tion in that direction. Really, the lack of a correlation means that
there is no pattern between these two subject areas. Hmmm. We
might want to investigate this situation [urther. We might want to
discuss collaborative cross-curricular activilies with our two faculty
teaching writing and language—or if the same instructor teaches
both, are both subjects being included in the curriculum? Just an
idea!

CONCLUSION

Argyris and Schoen, in their book Organizational Learning (1978),
stated that people function with a gap between their espoused
theories {what they believe to be the right course of action) and
their theories in use (what they choose to do given the surround-
ing circumstances). Sound like our life in the schools? I think so.
The authors continue by saying that failure to recognize and close
those gaps impedes organizational learning.

The evidence-based practice field can help close some of those
gaps. A crucial component, however, is the opportunity to take
what has been learned in the practice field and apply it to the real
life of the school and the community. So creating practice fields is
important but is in itself inadequate (Kim, 1995}, There is danger
in allowing practice fields to become training grounds as an end
in themselves. The learning experiences are no better than the old
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traditionalwaysof doing things if they are not moved and adapted
to the workplace.

I continually state that the real culprits in this dilemma are the
university teacher and administrator preparation programs.
Though there are a few “bright spots” in some preparation programs,
for the most part there is not a substantive attempt to increase
teachers’ and administrators’ understanding of data analysis or the
use of analysis to improve real teaching and learning,

Gravetter and Wallnau introduced their excellent book Statistics
for the Behavioral Sciences (2000) by asking their readers to read
the following paragraph, which was adapted from a psychology
experiment by Bransford and Johnson (1972). I would like to use
the same exercise as a conclusion to this book:

The procedure is actually quite simple. First you arrange things
into different groups depending on their makeup. Of course,
one pile may be sufficient, depending on how much there is to
do. If you have to go somewhere else due to the lack of facilities,
that is the next step; otherwise you are pretty well set. Tt is
important not to overdo any particular endeavor. That is, it is
better to do too few things at once than too many. In the short
run this may not seem important, but complications from doing
too many easily arise. A mistake can be extensive as well, The
manipulations of the appropriate mechanisms should be sel-
explanatory, and we need not dwell on them here. At first, the
whole procedure will seem complicated. Soon, however, it will
just become another facet of life. It is difficult to foresee any end
to the necessity of this task in the immediate future, but then
one never can tell. (Gravetter & Wallnau, 2000, p. 4)

Perhaps the quoted paragraph sounds like some complicated sta-
tistical procedure. But it actually describes the everyday task of doing
laundry. Knowing this, now go back and read the passage again.

The authors’ purpose, like mine here, was to point out the impor-
tance of context. When things are out of context, even the simplest
procedures can seem complex and difficult to understand. I suggest
that this has been one of the problems with the instructional deliv-
ery of data-related courses in teacher and administrator prepara-
tion programs. They lack context and applicability.




from “A Data-Driven Practice Field” to “An Evidence-Rased
Practice Field.”

WHY THE CHANGE 10 EVIDENCE-BASED
DECISION MAKING?

Data-based decision making is the current buzz term in education
circles today. But since the publication of the first edition of
Schools and Data, I have come to be concerned that not only do we
disagree on the meaning of data-based decision making, but that
our confidence in data analysis in our schools is mistaken, Let me
explain my position further,

I use as an example elsewhere (Creighton, 2005) the compari-
son of attendance rates with absence rates, You are familiar with
the term average daily attendance (ADA), We collect these data for
several reasons, but primarily they are used to determine the
number of dollars we receive in state and federal monies. Simply
put, if students are present, schools receive additional funding to
help educate them. In addition, schools are now given account-
ability ratings (NCILB Act) based upon ADA. So principals and
superintendents give heavy emphasis on implementing strategies
to keep attendance rates high.

Many of the schools receiving the highest accountability rat-
ing (“Exemplary”) report ADA in a range of 92% to 98%. A 92%
sounds pretty good and even has a connotation of a grade of A,
right? So we, as school administrators, report that on average, we
have a 92% attendance rate.

We have accurately reported the data—but, the evidence
reveals something completely different and troublesome. If the
average daily attendance rate is 92%, what is the average daily
absence rate? Well, that’s casy—=8%. Investigating a little further,
we discover that if, on average, 8% of our students are absent, and
based on a year of 180 days of instruction, students on average
are missing approximately 2 weeks of school per year (8% of 180
equals 14.4 days). Basing a school's Exemplary rating on 92%
attendance is one thing, but students on average missing 2 weeks
of school each year is quite another matter. You may argue that
focusing on attendance is no different than focusing on absence.
Well, it is all a matter of perspective, and reflects the difference

‘between - data-driven decision making and evidence-based decision

making. Reporting on attendance is a matter of reporting the data.
The absence rate is evidence that is not reported or considered to
be existing data. I also argue that by looking at the evidence rather
than the data, we are more likely to touch more of our marginal
students—those placed at risk of educational failure. Often, these
students are not represented in the data. For example, when we
report attendance rates or graduation rates, missing are students
not in attendance and students not graduating.

This is my concern now—and the reason for my new
approach in this second edition. We have been quick to report the
data—and that’s good. But in our haste to lock at the data, we
have been missing the more important evidence. I will not belabor
this point further, but do reference a more detailed treatment of
my position in Leading From Below the Surface (2005), also pub-
lished by Corwin Press. You can access this book by visiting the
Schools and Data Web site at: http://www.schoolsanddata.org.

PrACTICE AND PERFORMANCE FIELDS

For some time, I have studied the work of Daniel Kim (1995), an
organizational consultant and public speaker who is committed
to helping problem-solving organizations transform into learning
organizations. Kim is a colleague of Peter Senge (The Fifth Discipline,
1990) and cofounder of the MIT Organizational Learning Center,
where he is currently the director of the Learning Lab Research
Project.

Kim (1995) argued that the accelerated pace of change has
overwhelmed our ability to keep up with and understand how these
changes affect our organizations. We lack a place to practice deci-
sion making where we can make mistakes and step out of the sys-
temn temporarily so that we can work “on the system” and not just
“in the system.” He calls this kind of a place a “managerial prac-
tice field.”

Think for a minute about our jobs in education. Except for
a brief experience with some sort of internship or student teach-
ing (both of which continue to suffer from a lack of quality and
relevance), where and when do we get an opportunity to leave
the day-to-day pressures temporarily and enter a different kind of
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Figure 13.5 Two-Way ANOVA for Ethnicity, Gender, and Math Scores .

Descriptive Statistics
Dependant Variable: math

white=1,

male=1, black=2,

female=2 hispanic=3 Mean Std. Deviation N

male White 242 .57 8.218 37
Hispanic 245.60 10.319 10
Black 249.67 8.262 3]
Total 243.94 8.798 53

female White 24558 9.483 19
Hispanic 248.22 5847 18
Black 249.20 9578 10
Total 247.36 8.253 47

Total White 243.59 8.701 56
Hispanic 247.29 7.659 28
Black 249.38 B.823 16
Total 24555 8.674 100

Tests of Between-Subjocts Effects

Dependent Variabie: math

Type i

Sumof Mean )
Source Squares df Square F Sig.
gender 53.194 1 53.194 740 382
ethnic 379.338 2 189.669 2.639 077
gender * ethnic 35,707 2 17.854 .248 781

r? = 093 (Adjusted r? = 045)

schools can be addressed or answered with correlations. Though
there are several analyses we can conduct, let's take a look at whether
or not there might be a correlation among our four subject areas
(math, science, language, and writing). The specific questions
might be:

1. Do our students seem to perform similarly in the four
subject areas across subjects? In other words, do students
who score high in math also have a tendency to score high
in science (and any other combination of comparisons)?
This answer to this type of question would be revealed by
a positive correlation coefficient (for example, r=.67}.

: Z.J)O!M*students seem to perform dissimilarly in the four

+ gubject areas across subjects? In this case, we are interes-

ted to see if, for example, students who score high in math

might have a tendency to score lower in language or writing,

The answer to this kind of question might resuit from a

negative correlation coefficient (for example, r = -.65). If

one set of scores tends to be high, while another set of
scores goes down, there is a negative correlation.

Figure 13.6 displays the Pearson correlations for our students
and their four subject area scores. Remember, the cells that show
1 are simply a correlation of the same variable (that is, math cor-
related with math). We disregard these cells. Also, be aware that
each cell is repeated—because of the order of the variables being
correlated (for example, math with science is no different than sci-
ence with math).

Figure 13.6 Math, Science, Language, and Writing Correlation

Correlations
math language sciance writing
math Pearson Correlation 1 -.004 004 .004
Sig. (2-tailed) 969 971 967
N 100 100 100 100
language | Pearson Correlation -.004 1 334y | 183
Sig. (2-tailed) 969 001 .068
N 100 100 100 100
science | Pearson Corralation .004 .334(*) 1 252(%
Sig. (2-tailed) 971 0 .01
N 100 100 100 100
writing Pearson Correlation .004 183 .252(M 1
Sig. (2-tailed) 987 068 011
N 100 100 100 100

* Correfation Is significant at the 0,05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

We see several things of interest, First, the largest and statisti-
cally significant relationship exists between science and language
(r=.334, p=.001). This means that as students tend to score {up
or down) in science, they have a strong tendency to score in the
same direction in math. You notice SPSS places two stars next to
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and Blacks show .046. OK, significant, but really pretty close to
.05-—this finding is not as powerful, so we must be careful in our
interpretation. But suffice it to say that we have a significant differ-
ence—reflecting back to earlier chapters, we likely have a practical
significance here rather than a strong significant difference.

Though there are differences between the mean scores of
Whites and Hispanics and between Hispanics and Blacks, they are
not significant (.147 and .710), being much greater than the
selected criteria of .05,

The last printout displayed in Figure 13.4 is one of homoge-
neous subsets. This analysis places like sets together (little differ-

Questions: 33wl

1. Do f'emales and males differ significantly in math perfor-
mance as measured by standardized test scores? This ques-
tion addresses the main effect for gender.

2. Do students in the three ethnic groups differ significantly in
- math performance as measured by standardized test scores?
This question addresses the main effect for ethnic group.

3. Is there an interaction between gender and ethnic group?
This question addresses the possibility, as an example, that
Hispanic females score higher in math but White females

ence) and unlike (difference) sets apart. So we see here that Subset score lower.
1 consists of Whites and Hispanics and Subsei 2 consists of
Hispanics and Blacks. The Hispanics’ mean is close to the Whites', Discussion

but also shares closeness with the Blacks’. What this really means
is that the greatest difference is between the Whites and Blacks—
but, nonetheless, there is also less difference among the Hispanics
and Whites and Blacks. Sounds confusing, perhaps, but we see a
very serious pattern of concern here. There are disparities among
all three groups, though one more serious than the others. We
must investigate further to see what we might be able to do in
regard to curriculum and instruction to reduce or eliminate these
disparities among ethnic groups and math achievement. More
evidence-based decision making!

Figure 13.5 displays descriptive statistics and the ANOVA tesls
of between-subjects effects.

Let’s use the information in Figure 13.5 to answer the three
guestions posted at the beginning of Activity #7:

1. There is no statistically significant main effect for gender.
Females (mean = 247.36) did not score significantly higher
than males (mean=243.94), F=.74, p=.405,

2. There is no significant main effect for ethnicity, Though the
test did not meet the criteria of .05 significance level, .077
is not too distant. Again here, we may want to emphasize
practical significance. Blacks had higher math scores in both
the male and female categories. However, the difference is
not considered significant because the difference was not
great enough to meet our selected .05 criteria.

Activity 7. Two-Way Analysis of Variance

Analysis of variance looks lor significant differences between
groups by comparing the means of those groups with some
selected variable. In the one-way ANOVA described in Activity #6,
we were interested to see if the three ethnic groups differed from
each other on their performance on standardized math assessment
scores. The one-way part of the analysis indicales that there is
only one independent variable (the ethnic groups) and only one
dependent variable (math scores).

The two-way ANOVA allows us to use two independent vari-
ables. We are now interested to discover if there is a relationship
(as measured by math scores) between ethnic group and gender
(two independent variables). The two-way ANOVA will allow us
to determine if gender or ethnic group or an interaction between
gender and ethnic group has an effect on math achievement.

3. There is no statistically significant inferaction between gen-
der and ethnicity, F=.242, p=.781. Actually, this is good
news. Math performance seems o be consistently similar
across gender and ethnic groups. If this were not the case,
we would have cause for greater alarm.

Activity 8. Pearson Correlation

" I saved the last activity in the evidence-based practice field for
last, since I want to make the point that much of what we do in



space in which we can practice and learn? Think anether moment
about your limited training and preparation in the use of data and
evidence to improve decision making. What has been missing?
The opportunity or place does not exist where aspiring teachers
and administrators can improve their skills in problem analysis,
program and student evaluation, data-based and evidence-based
decision making, and report preparation. The cenfral idea here is
that a leadership practice field provides an environment in which
prospective school leaders can experiment with alternative strate-
gies and policies, test assumptions, and practice working through
the complex issues of school administration in a constructive and
productive manner.

I can think of no other profession that does not value or provide
opportunities for new professionals to practice in a different kind of
space, where one can simply practice and learn. When practicing a
symphony, the orchestra has the ability to slow down the tempo in
order to practice certain sections. A medical student in residence
has the opportunity to slow down and practice certain medical diag-
noses and procedures. The New York Knicks spend most of their
time in a practice field, slowing down the tempo, and practicing cer-
tain moves, strategies, and assumptions. All of these practice fields
exist in an environment with opportunities for making mistakes, in
a “safe-failing space to enhance learning” (Kim, 1995).

Let me return to the work of Daniel Kim for a moment.

Imagine you are walking across a tightrope stretched between
two large buildings. The wind is blowing and the rope is shak-
ing as you inch your way forward. One of your teammates sits
in the wheelbarrow you are balancing in front of you, while
another perches on yvour shoulders. There are no safety nets,
no harnesses. You think to yourself, “One false move and the
three of us will be taking an express elevator straight down to
the street.” Suddenly, your trainer vells from the other side,
“Try a new move! Experiment! Take some risks! Remember,
you are alearning team!” (Kim, 1995, p. 353)

Kim argued that although this may sound ludicrous, it is pre-
cisely what many companies expect their management teams to
do: experiment and learn in an environment that is risky, turbulent,
and unpredictable. Unlike a high-wire act, a sports team, musician,

or-physictan, however, management teams do not have a practice
field in which to learn; they are nearly always on the performance
field.

Replace the words management teams with principals or school
leaders in the preceding paragraph. Will you not agree that our
jobs in education resemble the risky, turbulent, and unpredictable
analogy described by Kim?

AN EvVIDENCE-BASED PRACTICE FIELD

It is my desire in this final chapter to provide you with a “practice
field” designed around the actual work we do in schools. This prac-
tice field will also give you the opportunity to practice each of the
data analysis strategies discussed in earlier chapters. In addition,
you will have the opportunity to experiment with alternative strate-
gies, test some of your assumptions, and practice working with
the data found in your schools.

One of the goals of this chapter is to provide a real enough prac-
tice field so that the activities are meaningful to you as an educa-
tional leader but also safe enough to encourage experimentation
and learning. My hope is that you will be able to step out of the
day-to-day pressures faced in your workplace (or your graduate
research class) and spend time in the practice field. Musicians
practice. World-class athletes practice. But educators, for the most
part, are constantly performing.

Again, part of the problem relates to teacher and administrator
preparalion programs at the university level. Because I am more
familiar with and involved in administrative preparation, allow me
to make a few comments. Murphy and Forsyth (1999) reported that
although supervised practice could be the most critical phase of the
administrator’'s preparation, the component is notoriously weak.
Along with other educational leaders (Griffiths, 1999; Milstein,
1990), Murphy claims that field-based practices do not involve an
adequate number of experiences and are arranged on the basis of
convenience. I am not happy to report that since the first edition of
Schools and Data, not much has changed. Yes, there are bright spots
on the horizon; yes, there are new and innovative approaches to
the preemployment experiences of the school leader. But, the bright
spots are few—and are the exception rather than the rule. So, here




we are again—five years later, and facing the same dilemma of not
providing the appropriate preparation for principals and other school
leaders in the important work of evidence-based decision making.

I also believe that many of our individual courses in research
and statistics should have a practice field where educators can apply
what they learn away from the pressures of day-to-day school busi-
ness. What follows is an attempt to place you in such a practice field.

Try a new move! Experiment! Take some risks! Remember, you are a learn-

ing team!

Horizon High School: A Practice Field

Using the data found in Resource E, create a file titled
“Horizon High School Data.” The data represent 100 students in

Grades 9 through 12. Though the data are fictitious, the variables

and entries represent the same kind of data found in your schools.
Table 13.1 displays the variables and coding used.

Table 13.1 Coding ol Variables for Horizon High School

Gender Gender of the student: 1 = male, 2 = female

Ethnicity Ethnicity of the student: 1 = White, 2 = Hispanic, 3 = Black
Freeredu Qualification for free/reduced lunch: 1 = yes, 2 =no

Math Standardized test scores in math

Language Standardized test scores in language

Science Standardized test scores in science

Writing District-created writing assessment scores

Grade Present grade level of student

GPA Current grade point average of student

Activity 1. Frequency Distributions and Cross-Tabulation

With the use of frequency distributions and cross-tabulations in
SPSS or Excel, we would like to take a quick glimpse of the Horizon *
High School student body. For example, we want to first know:

1. -’I‘lwﬁ@fm*of "males and females
2, The ethnic makeup of the school

3. The number of students qualifying for free or reduced lunch

4, The number of students in each grade

Though you may not consider the number of males and
females or the ethnic makeup of the school to be terribly important,
the information regarding ethnicity and free or reduced lunches is
used for most of your funding formulas, grant applications, and
state and federal reimbursements.

You might want to obtain a graphic representation of your fre-
quency distributions for Horizon High School. Simply select Chart,
and then select the desired form, such as Bar Chart. Experiment
with several different kinds.

Questions

1. Is there anything unusual about the number of boys quali-
fying for free or reduced lunch compared to the number of
girls? For what reasons might this information be relevant
or helpful?

2. Does the gender representation seem normal for an aver-
age high school? Is there any weighted effect between gen-
der and any of the other variables?

Discussion

Tables 13.2, 13.3, and 13.4 display some of the information
that we need to address these questions.

Table 13.2 Gender of Horizon High School Students

Gender Number % Curmidative %
Male 53 53 53
Female 47 47 100
Total 100 100
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Table 13.3 Gender of Horizon High School Students by Free or - i Vaﬂabﬂitjm'ﬁi“‘hﬂpﬁmu and your committee make a wise decision

Reduced Lunch Qualification (based on the evidence) and recommendation to the director of
' * ] secondary education?
TFree or Reduced Lunch? _
Gender Yes No Total Questions
Male 13 40 53 1. Based on the standardized test data you have for Horizon
_ High School, what subject area might you and your com-
Female 19 28 47 : mittee recommend for new textbooks this year? And what
Total 32 68 100 | _ reasons would you give for your decision?

. The mean and standard deviation of which subject area
might concern you: Approximately 68% of your students
scored between what two points in that same subject arear

le 13.4 Ethnicity of Horizon High School Students
Table e i Does it perhaps make sense that the standard deviation on

Ethnicit Nuher %, Curdative % this subject area might be higher than in other subjects?
’ - - Why or why not?
White 36 56 56 _
Hispanic 28 28 84 ' Discussion
Black 16 16 100 _ 3 Table 13.5 displays some of the information to address the
‘ questions above,
Total 104 100

Table 13.5 Horizon Students' Descriptive Statistics of Test Score Data

Examining data by the use of frequency distributions and tab- !
ulation tables allows us to determine very quickly and easily what 1 Subject N Minfmum | Maximum Mearn <D
our population or sample looks like. Such information as gend._t_e | Math 934 63 216,86
race, age, and socioeconomic status is helpful before we proceed with 3
further investigation.

Language 232 260 248.26

Science 276 245.41

Activity 2. Measures of Central Tendency and Variability

Wriling 4 234 205.76

You serve as the chairperson of the Horizon High Sch00§
Curriculum Committee. The director of secondary education in you,
district has just notified you that she wants a recommendation

from you and the committee for this year’s textbook adoption. Af ] We do notice that the mean scores for the writing assessments
is the practice at Horizon High School, the board of educati()l? 3 are much lower (on average) than those for other subject areas. In
only allows one subject area to have new textbooks annually. Yog f addition, the standard deviation is higher than the others, mean-
and your committee must decide which subject area would benefit i ing that the writing scores are a bit more spread out from the
most from receiving this year’s new textbooks. il » mean. Specifically, we say that approximately 68% of the high

Locking at the standardized test scores and the district writing _; school students scored between 194 and 218 on their writing
assessment, can you use the measures of central tendency and : 1 assessment scores. The standard deviation is 11.88 (rounded




to 12), and the mean is-205.76 (rounded to 206).-The 12 points
represent one standard deviation unit, and we know that approxi-
mately 68% of the distribution (students) falls between one stan-
dard deviation unit below the mean and one standard deviation
unit above the mean.

The scores of the other subject areas are noticeably higher

and the standard deviations are a bit smaller, indicating that those
scores are centered a little more closely around the mean. Though
we need to take many more factors into consideration (evidence),
the writing scores give us reason to perhaps suggest new instruc-
tional textbooks for that subject area.

Activity 3. A One-Sample ¢ Test

The national testing service responsible for publishing your
standardized tests states that the average score across the nation
on the mathematics assessment is 240. Your principal has asked
you to prepare a report to the Horizon Board of Education and
wants you to specifically address the progress of your high school
students in mathematics. Can you use a one-sample ¢ test to help
you with your report?

Remember, a one-sample t test is a procedure used to deter-
mine if the mean of a distribution (your students) differs signifi-
cantly from a preset value. In other words, does the mean of the
Horizon High School math scores differ significantly from the pre-
set value of 240, which represents the national average? As an
appropriate test for significance, the one-sample ¢ test compares a
sample mean with a single fixed value.

Questions

1. Are the Horizon High School students’ scores significantly
different (higher or lower) from the national average as mea-
sured by the standardized math assessment you currently
use’?

2. Using the same national average score of 240, what can you
say about your high school students in other subject areas?
Discussion

Figure 13.1 displays information helpful in addressing the
Horizen School Board regarding the math achievement of your

high school stidessts. This table is a result of an SPSS one-sample
t test. Notice thaf you first get a printout of the descriptive statis-
tics (N, mean, and standard deviation). The second printout has
the important information we need. Good news for you, your
students, and the school board. This one-sample t test indicates
that the mean score for your high school students in math is 245.55,
and is significantly higher than the national average of 240.
Remember, on first glance, you might say, “well certainly they are
higher.” But the real issue and question is, Is the difference large
enough to be considered statistically significantly different. This is
really based on the sample size (100, df99) and the alpha level we
choose as criteria (p=.05).

Figure 13.1 One-Sample t Test for Math Scores

Ong-Sample Statistics

Std. Error
N Mean Std. Deviation Mean
math 100 245,55 B.674 867

One-Sample Test

Test Value = 240

95% Confidence Interval
of the Difference
Sig. Mean
t df (2-taited) | Difference Lower Upper
math 6.398 93 000 5.550 3.83 7.27

With an alpha level of .05 and 99 degrees of freedom (N -1),
the t value required for significance is approximately 1.9, as shown
in Resource B. You notice from your SPSS test report that the ¢
value is actually 6.4 (rounded), with a significance much lower
than our targeted .05. Though SPSS reports .000, we recall that
this figure is rounded to three dectmals, so we can report
p <.001. This level is well into the critical region required to reject
the null hypothesis of no significant difference between your high
school studenis and the national average.




Figure 13.2 SPSS Cne-Sample t Test for Writing Scores

One-Sample Statistics
Std. Error
N Mean Std. Deviation Mean
writing 100 205.85 11.892 1.189
One-Sample Test
Test Value = 240
95% Confidence Interval
of the Difference
Sig. Maan
t df {2-tailed) | Differance Lower Upper
writing -2B.717 a9 000 -34.180 -36.51 -31.79 N

Using a one-sample t test to compare the national averagé_-_.
of 240 with the other subject areas reveals that both science and
language means arc also significantly higher than the national -

average. However, you will notice that the one-sample ¢ test for
writing reveals that the mean score is significantly lower than the
national average, as shown in Figure 13.2.

This draws attention to why we want to conduct a two- taﬂed .
test. We are interested in any difference—higher or lower. In this

case, the significance is equally important to know. The board of
education will no doubt feel pretty good about what is happening
in math, language, and science. But, the evidence reveals a prob-
lem with writing—and you have some evidence-based decisions te
make before discussing this finding with them. Maybe you have a
high population of limited-English speakers; maybe the difference
relates to the kind of performance students are asked to complete
on their writing exam; or maybe it is gender specific (females with
high scores and males with very low scores), skewing the mean
downward? Do some more investigating to see if you can find fur-
ther evidence explaining this particularly troublesome finding.

Activity 4. An Independent-Samples ¢ Test

You have taught high school algebra, geometry, and trigonom-
etry for more than 10 years at Horizon High School and currently

serve as depaiiiment chalr, Though your superintendent has tried
to recruit &8 woman or two for the math department, the depart-
ment continues to be dominated by male instructors. With the
increased attention on Title IX, social justice, and gender equity,
educators must be sensitive to and aware of the issues of gender
equity in both academic and extracurricular activities.

A local parent activist group has approached your school
board and made the claim that because of the dominance of male
math instructors, males are receiving better instruction and more
attention in math courses than are the female students.
Specifically, these parents claim that boys are outperforming girls
in math achievement.

Your superintendent has asked you to report your assessment
of the situation at the Friday afternoon faculty meeting, Use an
independent-samples ¢ test with a significance level of .05 to help
prepare for the Friday meeting.

Questions

1. Do the males and females differ significantly from each
other on standardized math test performance?

2. What unusual finding presents itself, and how might you
explain this finding to the faculty and superintendent on
Friday?

3. How might you use evidence-based decision making to
address the general issue of gender equity at Horizon High
School?

Discussion

As displayed in Figure 13.3, we find there is a 3.41 mean dif-
ference between the means (males=243.94; females =247.36).

Hmmm . . . Actually, we discover that the girls are outperform-
ing the boys in standardized math scores. Careful, let's check
the power of this finding. Again, the real question is, Is the differ-
ence large enough to be statistically significant? Yes, the t value is
—1.996, with a significance level of .049. By-the-book significant,
but look how close we are to .05. This finding is too close to call sig-
nificant. But, good news—there does not seem to be enough evi-
dence to conclude that there is any difference academically in math
between girls and boys. So, I would feel good about the fact that math
achievement is pretty balanced in terms of gender performance.
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Table 13.6 - Horiton High School Grade Level by GPA

Group Statistics GPA
Std. Std. Error 3.0 3.1
male=1,female=2 N Mean Deviation Mean
math male 53 243.94 8.798 1.208
female 47 247.35 8.253 1.204
Independent-Samples Test
Sig. Mean
t df (2-failed) | Difference’
math Equal -1.996 98 .049 -3.418
variances
assumed

Things look pretty good with our seniors’ GFAs. All but four
seniors have GPAs of 3.0 or higher, and those [our have GPAs that
are very close (2.9). Perhaps we might want to provide some inter-
vention to the four who are “on the bubble.” Or perhaps they are
students planning on attending the local community college for
2 years before transferring to the university, in which case the
issue is not so serious.

Wow! The number of students in Grades 9, 10, and 11 with
noticeably low GPAs is somewhat alarming. Slightly more than
30% of the ninth graders, 50% of tenth graders, and 85% of
eleventh graders have GPAs below 3.0. Of special concern is the large
considerable time advising seniors about attending college. Your group of eleventh graders, for they only have 1 year to improve
local universily just announced that it is raising the grade pon’lt significantly. Again, lots of opporitunities for evidence-based decision
average (GPA) entrance requirement from 2.8 to 3.0. ! making.

What kinds of further investigations or decisions would you
want to consider with your faculty? And even with the gender find-
ing, is this proof that gender and math achievement are not prob-
lem areas? And what about this perception that your parent group
had about male math instructors? Are there perhaps other vari-
ables or factors at play herer Evidence-based decision making!

Activity 5, A GPA Analysis

As a guidance counselor at Horizon High School, you spend

Questions Activity 6. One-Way Analysis of Variance

Having had a close call with the local activist parent group
over gender equity issues, you, as the Horizon High School prin-
cipal, decide that you want to look at any significant differences
in math scores among the three ethnic groups at your school. In

; other words, you are interested to see whether any of your three
ot 3 ethnic groups (White, Hispanic, and Black) differ significantly
: ] from each other in the subject area of math.

A one-way analysis of variance (ANOVA) will help address
this concern. The ANOVA will reveal any significant differences
within any of the comparisons of the three ethnic groups and their

1. Can you preduce from the Horizon High School data file
an analysis of your seniors’ GPA in relation to the newly
announced GPA requirement by the university? '

2. If you analyzed the GPA scores across all grade levels, what
concerns might you have?
Discussion

I threw an easy one at you for a change of pace. This issue Cah
be addressed with a single cross-tabulation, as shown in Table 13.



respective math scores. In this case, the dependent variable is the
math test and the independent variables are the three ethnic
groups. Recall that the ANOVA indicates only whether there is any
difference among the three groups—it does not identify the exact
location of any difference. We will need to select a post hoc test
(Tukey HSD) to help answer that question.

The requirement for a t test is that we can compare only two
means—it is the ANOVA that allows us to compare many means
at one time. The means for the math scores for each of the ethnic
groups will be compared with each other: Whites with Hispanics,
Whites with Blacks, Hispanics with Blacks. The one-way ANOVA
will generate a significance value indicating whether there are sig-
nificant differences within the comparisons being made. The sig-
nificance value does not indicate where the difference is or what

the differences are, but the posi hoc test will help identify pairwise

differences.

Questions

1. After running a one-way ANOVA on math scores, run
another for each of the other subject areas.

2. With the help of the Tukey HSD test, where does the prob-
lem seem to lie?

Discussion

I will not display all of the tables from this analysis. Figure -
13.4 displays some important descriptive statistics, an analysis of .

ethnic groups and math, and the Tukey HSD test.

First of all, we realize that the group sizes are unequal in this

analysis. In other words, it would be better il all three ethnic
groups consisted of similar numbers of students. Admitting a weak-
ness of our study, let’s look at the results. The ANOVA reveals a
significant difference (or differences) within comparisons of math
scores and the three ethnic groups, based on F (2, 97) = 3.743,

p = .027. You notice that the significance level is .027, much -

lower than the selected criteria of .05, making the finding some-
what more powerful,
Now let’s see if we can specifically identify where the significant

difference is, Looking at the Tukey HSD test, and focusing on the |

“Multiple Comparisons” printout in Figure 13.4, we see significant
difference only in two places: comparing Whites with Blacks and

Figure 13.4 . Ona-Way ANOVA and Tukey HSD for Ethnicity and Math

ANOVA
math

Sum of Mean
Squares df Square F Sig.

Between Groups | 533.732 2 266.866 3.743 027
Within Groups 6915.018 97 71.288
Total 7448750 99

Multiple Comparisons
Dependent Variable; math
Tukey HSD

" (J)
white=1, white=1, Mean 95% Confidence Interval
black=2, black=2, | Difference | Sid.
hispanic=3 | hispanic=3 {i—f) Emor | Sig. | LowerBound | Upper Bound

White Hispanic -3.696 1.854 | 147 -8.35 96
Black -5.786(%) | 2.393 | .046 —11.48 -.09
Hispanic White 3.696 1.954 | 147 -96 8.35
Black -2.089 2.646 | .710 -5.39 4.21
Black White 5.786(") | 2.393 | .046 .09 11.48
Hispanic 2.089 2.646 | .710 —-4.21 8.39

*The mean difference is significant at the .05 level.

Homogeneous Subsets

Tukey HSD
white=1,
black=2, Subset for alpha = .05
hispanic=3 N ) 2

White 56 243.59
Hispanic 28 247.29 247.29
Black 16 249.38
Sig. 262 648

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 25.846.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type | error levels
are not guaranteed.

comparing Blacks with Whites (really the same comparison, but in
reverse, causing one value to be positive and the other to be nega-
tive). Notice the significance value next to the comparison: Whites




