ABSTRACT

Data entry errors can drastically affect the results of statistical analyses: They can turn
strong correlations into weak ones, make significant t-tests non-significant, and reduce the
values of coefficient alpha. It 1s therefore important to use data checking techniques that al-
low researchers to detect and correct errors. The first purpose of this paper was to compare
the accuracy rates for three data checking techniques: double entry, read aloud, and visual
checking. Each of 38 undergraduate participants pretended to be a research assistant who
was checking the data for a short study using Microsoft Excel. After they finished checking
the data, we compared the Excel sheet to the correct data, to determine how many errors re-
mained. Visual checking had significantly more errors than double entry and read aloud. The
second purpose of this paper was to examine the effect of data entry errors on correlations, t-
tests, and coefficient alphas. Using the data that had been checked by each participant, we
calculated 14 statistics (four values of coefficient alpha, four t-tests, and six correlations). We
determined 1f each of those 14 statistics was correct, by comparing the value we obtained us-
ing the data that the participant had checked to the value that would be obtained using the
data that was actually on the paper data sheets. For three of the 14 statistics, there was a sig-
nificant difference: visual checking resulted in the most errors. We conclude that visual
checking should not be used. If researchers use it, their published research results may be
wrong. Researchers should use double entry or read aloud instead.

INTRODUCTION

Whenever researchers enter data on computers, errors are bound to happen. Unfortunately,
a single data entry error can have a severe impact on statistical results (Burchinal & Neebe,
2006). Data entry errors can reduce the reliability of psychological tests. They can also
reduce the strength of correlations or make a significant t-test non-significant. Even one or
two data entry errors can completely alter and invalidate a statistical analysis (Velleman &
Hoaglin, 1995; Wilcox, 1998).

It 1s important to use data checking techniques that allow researchers to 1dentify and cor-
rect data entry errors. Several data checking techniques exist. In the visual checking tech-
nique, the data that have been entered are visually compared to the original data on the paper
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METHOD
Participants

A total of 38 undergraduate students (20 female, 18 male) participated in the study in re-
turn for course credit. They had a mean age of 22.3 (SD = 5.26) with the ages ranging from 18
to 39. Participants reported their ethnicity as follows: Caucasian 34.2%, Asian 28.9%, His-
panic 18.4%, African-American 10.5%, Pacific Islander 5.3%, and Other 2.6%.

Procedures

Data were collected during 90-minute sessions in which participants were supervised by a
trained administrator. First, participants watched a short instructional video about Microsoft
Excel. Second, participants watched a randomly assigned instructional video about one of the
three data checking techniques: visual checking, read aloud, or double entry. After watching
both 1nstructional videos, participants checked five data sheets (see Figure 1) to practice the
assigned data checking technique. During this practice, the administrator ensured that partici-
pants used the technique correctly and answered any questions participants had. Finally, par-
ticipants checked 20 additional data sheets.

Data Analysis

The first purpose of this paper was to determine if different data checking techniques re-
sult in different accuracy rates. This analysis proceeded in two steps. First, we examined the
Excel files that each participant had checked, to determine how many errors they contained.
An entry was considered an error 1f 1t did not match the paper data sheet. Second, we com-
pared the accuracy rates for the three data checking techniques using a non-parametric alter-
native to ANOVA: the Kruskal-Wallis technique.

The second purpose of this paper was to determine 1f the statistical results of a study are
more likely to be wrong when some data checking techniques are used. To answer this ques-
tion, our analysis used three steps. First, for every participant in the sample, we used the Ex-
cel data file that they had checked in order to calculate 14 statistics: the values of coefficient
alpha for each of the four scales, t-tests that compared men and women for each of the four
scales, and the six correlations between all possible pairs of scales. Second, for every partici-
pant in the sample, we determined 1f each of those 14 statistics was correct, by comparing the
value we obtained using the data that they checked to the value that would be obtained using
the data that was actually on the paper data sheets. If the value was correct, we scored 1t 1. If
it was 1ncorrect, we scored 1t 0. Third, we compared the three data checking techniques, to
determine if some techniques were more likely to result in incorrect values for  correlations,
t-tests, and coefficient alphas. We used the Kruskal-Wallis technique to compare the three
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115 aloud. See Table 1.

Note. T-tests compared men and women.

DISCUSSION

The purpose of this study was to compare three methods of data checking. Visual check-
ing resulted in significantly more errors than double entry and visual checking, and was more
likely to result in incorrect statistical results when the data were analyzed. Researchers
should not use techniques that are known to invalidate their statistical findings and research
conclusions. Therefore, visual checking should be abandoned.

In this study, read aloud and double entry had similar accuracy rates. Either of these two
techniques could be used. Some researchers might prefer read aloud, because research assis-
tants might prefer to work 1n pairs and no special software i1s required. Other researchers
might prefer double entry, because it can be done by one person and because a record 1s left in
the dataset to prove that errors were corrected. Free double entry systems are available as
stand alone programs (Lauritsen & Bruus, 2008), Internet-based systems (Harris, Taylor,
Thielke, Payne, Gonzalez, & Conde, 2009), and add-ons for Microsoft Access (Beaty, 1999)
and Microsoft Excel (Barchard & Pace, 2008; 2010).

Future research should examine additional data checking techniques, to determine 1if there
are other techniques that can be recommended, or 1f there are other techniques that should be
avoided.
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