CHAPTER S Collecting Quantitative Data

implications of using data. Digital tools provide
tlowever, use of the digital tools may
use of listservs and obtaining e-mail
(o lack of a population list
data (Mertler, 2001).

an easy, quick form of data collection
be limited because of (a) limitations involving the
addresses, (1) limitations of the technology itself
v and (d) the questionable representativeness of the sample

How to Decide What Types to Choose

Confronted by these many options for colje

cting quantitative data, which one or ones
will you use? To select your data sources

+ ask yourself the following questions:

o What am I trying to learn about participants from my research questions and
hypotbeses? 1If you are trying to learn about individual behaviors of parents at a
student-parent conference meeting, you could use a behavioral checklist and record
observations. If you are trying to measure the attitudes of teachers toward a bond
issue, attitudinal questions or an attitudinal instrument will be required.

e What information can you realistically collect? Some types of data may not be col-
lectible in a study because individuals are unwilling to supply them. For example,
precise data on the frequency of substance abuse in middle schools may be difficult
to collect; identifying the number of student suspensions for substance abuse is
much more realistic.

e How do the advantages of the data collection compare with its disadvantages? In
our discussion of each data source, we have talked about the ideal situations for

data collection. Given the ease or difficulty of collecting data, each type needs to be
assessed.

How would you now advise that Maria collect her data? Assume that she now seeks

to answer the general quantitative research question “Why do students carry weapons in
high school?” and the following subquestions:

a. “How frequently do students feel weapons are carried into high school?”

b. “What general attitudes do high school students hold toward the possession of
weapons in the schools?”

¢. “Does participation in extracurricular activities at school influence attitudes of stu-
dents toward possession of weapons?”

d. “Are student suspensions for possession of weapons on the increase in high schools?”

Before looking at the answers provided, list the type of information that Maria might col-
lect for subquestions a through d.

To answer these subquestions, Maria first needs to locate or develop a question-
naire to send out to a sample of high school students in the school district. Her data
collection will consist mainly of attitudinal data. This questionnaire will measure student
attitudes toward frequency of weapon possession (question a), assess student attitudes
toward possession of weapons (question b), and gather factual data about the students
(question ¢), such as age, level of education, race, gender, and extent of participation in
extracurricular activities. To answer question d, she will contact the school officials of
several high schools and ask if she can obtain reports on student suspensions—school
documents that report quantitative data. In summary, she will collect both attitudinal and
factual information.

MyLab Education Self-Check 5.4
MyLab Education Application Exercise 5.3: Collecting Quantitative Data: Collecting Data
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o Look as well m.h(’“’ the researchers have interpreted (discussed if the instrument
measured what it is intended 10 measure) the scores in light of their intended use
o Evaluate whether the authors provide good evidence that links their interpretation

to their use

What types _0[' evidence should researchers seek (o establish validity? Impara (2010)
provldt’d a useful summary of AERA et al’s Standards (1999). He directed readers 1o
examine closely Chapter 1 from the Standards on “validity,” and then presented an
extended list of examples of evidence to document validity. Only a few of the examples
are mentioned here. i

The Standards mention five categories of evidence as shown in Table 5.3: evidence
based on test content, response processes, internal structure, relations to other variables,
and the consequences of testing. In the discussion to follow, the word “testing” will be
equivalent 1o “instrument.”

TABLE 5.3

Types of Tests or
Instruments to Which
y Validity Evidence Is
Evidenc Applicable Type of Evidence Sought  Examples of Evidence
Evidence based  Achievement tests, Evidence of an analysis « Examine logical or empirical evidence (e.g.,
on test content credentialing tests, of the test's content (e.g., syllabi, textbooks, and teachers' lesson
and employment tests  themes, wording, and for- plans)
mat) and the construct itis Have experts in the area judge
intended to measure
Evidence based  Tests that assess cog-  Evidence of the fit « |nterviews with individuals taking tests to
on response nitive processes, rate between the construct and report what they experienced/were thinking
processes behaviors, and require  how individuals taking the e Interviews or other data with observers to
observations test actually performed determine if all are responding to the same
stimulus in the same way
Evidence based  Applicable to all tests Evidence of the relation- * Statistical analysis to determine if factor
on internal ship among test items, test structure (scales) relates to theory, correla-
structure parts, and the dimensions tion of items
of the test
Evidence based  Applicable to all tests  Evidence of the relation- » Correlations of scores with tests measuring
on relations to ship of test scores to vari- the same or different constructs (convergent/
other variables ables external to the test discriminant validity)

« Correlations with scores and some external
criterion (e.g., performance assessment—
test-criterion validity)

s Correlations of tests scores and their pre-
diction of a criterion based on cumulative
databases (called meta-analysis—validity
generalization)

Evidence based  Applicable to all tests Evidence of the intended « Benefits of the test for positive treatments for
on the con- and unintended conse- therapy, for placement of workers in suitable
sequences of quences of the test jobs, for prevention of unqualified individuais
testing from entering a profession. for improvement of
classroom instructional practices, and so forth

Source: Adapted from Impara (2010) and AERA et al (1999).
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TABLE 5.4

Nominal scale (uses
categories)

rank order)

equal intervals)

Ordinal scale (uses catego-
ries that imply or express

Quasi-interval or interval/
ratio scale (uses continuous

oo
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Activity-based learning
— Lecture

Small-group learning
Discussion

School is a place where | am thought of as a person who matters.

Agree
Strongly disagree

___Strongly agree
Disagree

Undacided

Colleges and universities should conduct research to solve economic problems of dtes

Strongly agree Undecided

Disagree

— Agree
Strongly disagree

in data analysis programs) also have two types: interval/quasi-interval and ratio s
These types of scales are shown in Table 5.4.

Scales of measurement are response options to questions that measure
observe) variables in categorical or continuous units, It is important to understand s

of measurement o assess the quality of an instrument and to determine the approps
statistics to use in data analyss,

Nmpmal Scales Researchers use nominal (or categorical) scales to provide €™
oplfons where participants check one or more categories that describe their ©
attributes, or characteristics. These scales do

no . example ¢
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{
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they ask participant
or the extent (fo a g
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(for example, “Good-Evi
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Interval/Ratio Scales  Another pop
Interval (or rating or continuo
questions with assumed equal disi
four, or more response optons Al
no importance, may seem like an
are equal. An achievement test su
interval scale because researcher
equal distance from each other
The popular Likert scale (strc
theoretically equal intervals amor
this scale as a rating scale and ass
categories (Blaikie, 2003) Howe
vals unless the researcher estably
strongly disagree) is treated as b
(hence the term quasi-interval is
similar scale, such as bighly imp
statistic to use to analyze the da
whereas interval scales require {
data to meet strict assumptions (¢
do not require those assumptio
Likert scales as ordinal data (Jan
the Likert scale results as interv:
consider treating Likert data on
response options, determine wt
whether the distance between ¢
then you should treat the Likert
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HOW DO YOU ANALYZE THE DATA?

—

- a ’ H
After you prepare and organize the data, you are ready to analyze it. You analyze the

ss eacl [y ‘
data to addreum' ch ont'e of your research questions or hypotheses. Questions or hypoth-
eses in quantitative research require that you do (e following

e Describe trends in the data for a sin

¢ g : gle variable or question on your instrument
(e.g., “What is the self-esteem of midd q y

le school students?”). T er thi '
it e 5?"). To answer this question
we need descriptive statistics that indicate general tendencies in the data (mean,

median, and mode); the spread of scores (variance, standard deviation, and range);
ora cgmpanson of hOYV one score relates to all others (z scores or percentile rank)
e qughl seck to describe any of our variables: independent, dependent, control, or
mediating.

e Compare two or more groups on the independent variable in terms of the depen-
dent vangble (e.g., “How do boys and girls compare in their self-esteem?”). To
answer this question, we need inferential statistics in which we analyze data [rom
a sample to draw conclusions about an unknown population. We assess whether
the differences of groups (their means) or the relationship among variables is much
greater or less than what we would expect for the total population if we could study
the entire population.

e Relate two or more variables (e.g.,, “Does self-esteem relate to an optimistic atti-
tude?”). To answer this question, we also use inferential statistics. Alternatively, we
could test a hypothesis about the relationship of variables (e.g., “Self-esteem predicts
an optimistic attitude among middle school children”) using inferential statistics.

e Examine the relationship among variables through more advanced statistical pro-
cedures, such as regression analysis, meta-analysis, factors analysis, discriminant
function analysis, path analysis, structural equation modeling or hierarchical linear
modeling. These advanced statistical procedures are beyond the scope of this book
but are introduced in Chapter 11,

Thus, we describe results to a single variable or question, or infer results from a sample
to a population. In all quantitative research questions or hypotheses, we study individu-
als sampled from a population. However, in descriptive questions, we study only a single
variable al a time; in inferential analysis, we analyze multiple variables at the same time.
In addition, from comparing groups or relating variables, we can make predictions about
the variables. We can test hypotheses that make predictions comparing groups or relating
variables.

Conduct Descriptive Analysis

How do we analyze the data to describe trends? We use statistics, the calculations of
values based on numbers. Many helpful books provide details about different statistics,
their computation, and their assumptions (e.g., Field, 2013; Gravetter & Wallnau, 2013;
Triola, 2018). We focus here on the statistics typically used in educational research.

Choosing a Descriptive Statistics Test

Descriptive statistics will help you summarize the overall trends or tendencies in your
data, provide an understanding of how varied your scores might be, and provide insight
into where one score stands in comparison with others. These three ideas are the central
tendency, variability, and relative standing. Figure 6.3 portrays the statistical procedures
that you can use to provide this information.
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1. 1s the sample score (e.g., the mean difference between two groups) probably 3 o
estimate of the population mean? The procedure you use to examine this question is hypat.
esis testing. Hypothesis testing is a procedure for making decisions about results by
paring an observed value of a sample with a population value to determine if no diffeeye
or relationship exists between the values. This is the traditional way (o test whether the ur
ple mean is a good estimate of the population mean. It provides a yes-no answer: Fither i
sample mean is a good estimate, or it is not. Because we can never absolutely prove that i
sample is a good estimate, we try to establish whether it is a wrong estimate.

2. How confident are you that your sample score is right? This is the confidenc
interval approach. A confidence interval or interval estimate is the range of uppe
and lower statistical values that is consistent with observed data and is likely to contas
the actual population mean. In this approach, you determine an interval or rang ¢
which your population score would likely fall. In this sense, confidence intervals give
more flexibility than the yes-no options of hypothesis testing,

3. Does the sample score or differences between two groups make practical ser<
This is the effect size approach. Effect size is a means for identifying the praci
strength of the conclusions about group differences or about the relationship among '
ables in a quantitative study. Effect sizes tell us how different the sample values are &
allow us to make a judgment as 1o whether this is meaningful based on our knowleds
of measures, the participants, and the data collection effort.

This displays a two-tailed test, or alf

Source: Adapted from Gravetter, F J., & Wallnau, |
Beimont, CA: Thomsaon Learning Reprinted with ¢
of Cengage Learning; permission conveyed throut
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