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Effect of Platform Used for Data Collection on Open-Ended
Response Quality

E. Elaine T. Horr and Joe E. Heimlich

Center of Science and Industry, Columbus, Ohio, USA

ABSTRACT
Although the validity of collecting quantitative data using electronic
platforms has been widely accepted, there has been concern that
qualitative data collected on an electronic platform may not provide
the same depth and richness in response quality as data collected
using the pen-and-paper format. This article compares the quality of
responses to open-ended questions collected using the pen-and-
paper platform with responses collected using an electronic plat-
form. Data for a program evaluation study were collected using
either the pen-and-paper platform, an iPad, or an iPad Mini at a ser-
ies of after-hours events for adults at the Center of Science and
Industry, a Midwest science center. Metrics were designed to calcu-
late a comprehensive response score consisting of the breadth of
information and the richness of detail in open-ended item responses,
allowing us to compare the overall response quality between the
three platforms. Results indicate that qualitative data collected using
electronic devices are as broad and detailed as data collected using
traditional pen-and-paper techniques.

In February 2014, the Center of Science and Industry (COSI), a Midwest science center,
was on the brink of implementing a new program, COSI After Dark (CAD), aimed at
adults 21 years and over, as a means of increasing adult visitation. An earlier version of
this program had been developed that was geared toward young professionals and
focused primarily on networking in an informal social setting. This earlier program did
not meet its goal of developing a core audience of attendees and was redesigned. An
on-site evaluator was brought in to formatively evaluate the new program throughout
the first and second years of its implementation. This article is about a comparative
study that was embedded in the evaluation.
In early discussions, it was determined that the data would need to be collected from

as many attendees as possible at each event to obtain immediate feedback that could be
used to make necessary modifications to the event as quickly as possible. A later deci-
sion that also influenced this embedded study was to replicate the evaluation for the
second year of the program to determine if the changes made based on the formative
evaluations were working, thus providing what became two phases for this study. The
initial plan was to use a traditional pen-and-paper questionnaire to collect the data.
Couper (2011) noted pen-and-paper platforms for data collection have been successfully
used from the 1940s, either in face-to-face onsite data collection or via mail.
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Concurrent with the planning for the study was the awareness that there were a number
of electronic tablets available to the evaluator that could serve as an additional platform
with which to collect the data. To help facilitate this decision, we compiled a list of pros
and cons for both the pen-and-paper and the tablet platforms, primarily by examining
the literature about them. Our professional experience in collecting data, especially with
the pen-and-paper platform, also was taken into consideration, such as in the logistics
of juggling the materials necessary for the specific data collection platform.
The positive and negative aspects of using the pen-and-paper platform are that it is

relatively inexpensive to implement, it is simple, and almost everyone has at one time
or another completed a pen-and-paper questionnaire. Pen-and-paper questionnaires
have also been found to present evaluators with reliable data and are a practical solution
to gathering data from a large number of people leaving an event at the same time. On
the other hand, carrying 6–8 clipboards can be awkward, pens are easily lost or kept by
participants, and there need to be bins in which to store the blank forms and secure the
completed ones. However, the main negative aspect of using a pen-and-paper question-
naire is having to enter the data by hand. This can not only be time consuming, and
therefore costly, but there is also the potential for data entry error and the inability to
read the handwriting of some survey participants.
A list of positive aspects of using the tablet platform was then generated. First, there

are some people who have a high comfort level with smart phones and tablets and pre-
fer to work with those platforms. Also, data collected using an online survey program
can be downloaded directly into a data analysis file, thus eliminating hand entry of the
data. This, in turn, minimizes the potential for errors in data entry and also the prob-
lem of trying to decipher illegible handwriting, resulting in a savings of time and there-
fore of cost (Leisher, 2014; Sills & Song, 2002). One negative aspect of using tablets is
their initial purchase or replacement cost, which usually limits the number of tablets
available for use. Unlike the pen-and-paper platform, it is not logistically feasible to use
tablets when trying to capture data from a large number of people who are leaving a
movie, show, and similar events at one time. However, the main hesitancy associated
with using tablets for data collection was some anecdotal concerns by some evaluators
and researchers suggesting open-ended response quality was poorer with tablets than
with pen-and-paper questionnaires. The list of pros and cons for using both platforms
is summarized in Table 1.

Early use of collecting data electronically

As both personal computers and tablets started becoming common household commod-
ities and the internet facilitated communication between computer and tablet users,
businesses and other organizations determined to make use of this technology when
collecting information on their customers and clients. Frank, Sugarman, Horowitz,
Lewis, and Yurovsky (2016) found that even children as young as 2 years old could
appropriately respond to questions using a touch screen tablet.
The medical field was one of the first groups to embrace the use of personal com-

puters and tablets to collect information from their patients. Traditionally, information
collection had been done using the pen-and-paper approach mailed to clients or
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patients, and there were some concerns regarding the response rates and quality of the
responses obtained using electronic devices and the internet (Dillman 2011; Gwaltney,
Shields, & Shiffman 2008; Schuldt & Totten, 1994). Richter et al. (2008) found that
scored responses to standardized patient questionnaires obtained using personal com-
puters and tablets showed no differences to those obtained using a pen-and-paper ques-
tionnaire. In addition, for patients with arthritis-related hand and wrist impairments,
completing questionnaires using computers or tablets was found to be easier than com-
pleting pen-and-paper questionnaires. However, there has been some evidence that the
on-screen keyboard, found on devices such as tablets, creates more difficulty for some
people than does the computer keyboard, sometimes resulting in lower entry speeds
and more entry errors (Haller, Haller, Courvoisier, & Lovis, 2009).
Questionnaires from the above studies were comprised primarily of quantitative

items. Concerns have been raised, however, about the quality of the responses to open-
ended questionnaire items when completed using a tablet. Coderre and Mathieu (2004)
examined the predictive value of open-ended questions for market research purposes
using email, regular mail, and telephone survey platforms. In their study, they explored
consumers’ attitudes and beliefs regarding three companies and analyzed the quality of
open-ended item answers designed to reveal reasons for beliefs and level of liking for
three firms. This generated a list of items, defined in the study as “associations or attrib-
utes,” that appeared in the open-ended item responses. Their results indicate that the
quality of the information (the number of associations and attributes for each firm)
found in the open-ended responses did not significantly differ whether the data collec-
tion was done online via email or through regular mail or telephone. In a study by
Lugtig and Toepoel (2016), open-ended item responses given on either a laptop or
smart phone were analyzed for whether or not participants chose to respond to one
optional item at the end of the questionnaire. If they did write a response to the item,
the length of the answer in characters was determined. These metrics, along with a
number of others, helped determine that there is a difference in measurement errors
between laptops, tablets, and smart phone platforms.
None of the above studies, however, compared the quality of the open-ended item

responses that were collected face-to-face using hand-held tablet devices versus the

Table 1. Pros and cons of two different data collection platforms.

Platform Pros Cons

Pen-and-paper Familiar platform for most people Inconvenient to juggle clipboards/pens
Tested and found to give

reliable results
Need bins for blank and completed

questionnaires
Relatively inexpensive Pens or pencils easily lost
Practical for collecting data from large
group at one time

Entering data into analysis program:
Personnel time – adds to cost
Higher potential for data entry error

Tablet or mini tablet Familiar platform for younger people Expensive to purchase and/or replace
Data can be downloaded from online

platform directly into
analysis program:

Not practical when trying to collect
data from large number of persons
all at one time

Less chance of data entry error Some people uncomfortable with it
Saves personnel time and money Quality of open-ended item responses

anecdotally questioned
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traditional pen-and-paper platform. Also, we could not find any information that sug-
gested that this type of study had been done in any type of science center or museum
setting. Therefore, we chose to use the data collected during the CAD formative pro-
gram evaluation to address the research question guiding this study: “Is the quality of
open-ended item responses compromised if the data are collected with an electronic
tablet rather than the traditional pen-and-paper platform?” In this article we explain the
development of the method we used for calculating the quality of open-ended item
responses, and investigate quality differences between open-ended responses collected
with a traditional pen-and-paper questionnaire and with hand-held tablets.

Method

Phase 1

Data were collected for the first phase of this study during the formative evaluation of
the first five months of the CAD program. The sample was a convenience sample of
attendees. We first synthesized evaluation questions that guided the development of the
survey questionnaire. Although many of the survey questionnaire items were multiple
selection (“How did you hear about this program? Select all that apply”) or scaled
(“Please tell us the extent to which you agree with the following statements …”), many
had a qualitative “Why?” item following the scaled item. The questionnaire was printed
in a booklet format for the pen-and-paper version and then transferred into the
Qualtrics online data collection platform for the tablets.1 Because the formative evalu-
ation of the program was the primary focus for the evaluation study, the methodology
for this phase of the comparative research was developed first and foremost to provide
us with as much relevant data as possible as quickly as possible. Therefore, to attempt
to mitigate the potential concern of how the quality of the open-ended item responses
would be affected if participants chose to use the tablets, Bluetooth keyboards were pur-
chased and paired with the tablets, allowing those who chose to use the tablets to
respond to multiple selection and scaled items using the touch screen but to respond to
the open-ended items using the paired keyboard.
During program events offered from April to August 2014, visitors, all adults over

the age of 21 years, were recruited on a continuous-ask basis to participate in the study.
A portion of the recruitment script had the visitor choose whether to complete the
questionnaire online using the tablet/Bluetooth keyboard combination or to complete a
pen-and-paper questionnaire. Sometimes people would say they did not have a prefer-
ence but were told they had to choose which version they would use. This was import-
ant as we wanted to avoid inserting an additional variable, discomfort using an
electronic device or reluctance to use the pen-and-paper platform, into the study. A
number of times visitors defaulted to the pen-and-paper questionnaire when all the tab-
let/Bluetooth keyboard combinations were being used, but visitors were given the option
of waiting for an electronic device if they preferred using that. Once visitors chose a
platform to complete the questionnaire, the data collector walked away to give visitors a
sense of privacy.
For this study, our intention was to measure the quality of the responses to open-

ended items. Quality of the response was defined as having both breadth and depth of
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information. We recognized that multiple characteristics should be considered as contri-
buting to the quality of a response. In selecting characteristics to use, several were
quickly discarded, including the length of the response, measured in words, because it
would not necessarily reflect this definition of quality. For example, a respondent could
choose to write a number of words that have no connection to one another and do not
impart any information as to what his or her perceptions, ideas, and so forth, are in
the response.
Instead, we determined that sentence complexity was one quality characteristic by

which to analyze the open-ended responses. We chose to use sentence complexity
because it is an accepted method of measurement used in formal education grammar
courses (“Analysis of Complex Sentence,” 2011; Manjusha, 2006–2015). To determine
sentence complexity, the number of clauses in the response are identified and counted,
with each clause being given one point. The clauses in multiple sentences in a response
were added together to become the response complexity score. Spelling and grammar
correctness were not of concern and therefore sentences starting with verbs where the
subject is assumed were not discarded.
We recognized that in analyzing the complexity of a sentence we could capture the

breadth of the response but not necessarily its depth. Therefore, we developed a method
to analyze what we term the response richness score, with each topic being given one
point and each topic descriptor being given one point. We defined the topic descriptor
as a detail or addition in the response that was connected with the topic. For example,
if an attendee had replied to a questionnaire item about satisfaction with “It was fun,”
we would have given that response a response richness score of 1, since there was no
more detail given. However, had that person given the response “It was fun because we
could explore COSI while having an alcoholic beverage” we would give it a response
richness score of 3: 1 point for “It was fun,” 1 point for “because we could explore
COSI,” and 1 point for “while having an alcoholic beverage.” This allowed quantifica-
tion of the depth of participants’ qualitative responses. The response comprehensive
score was calculated by adding together the response complexity score and the response
richness score. Examples can be found in Table 2.
Three qualitative items that appeared in the questionnaire for Phase 1 data collection

were analyzed using the above method: “Why satisfied with the visit,” “Why likely to
attend future events,” and “Why I would recommend the event to others.”

Phase 2

One year after the initial data collection period, the second phase of this study was initi-
ated. Data were again collected over a 5-month period of the monthly events. Based on
the initial results in comparing the quality of open-ended item responses collected using
a pen-and-paper platform and the tablet with linked Bluetooth keyboard platform, a
decision was made to not pair a Bluetooth keyboard with the tablet. This decision was
based on two factors. First, having a Bluetooth keyboard paired with the tablet causes
the tablet to function more like a laptop computer than a tablet with an integrated key-
board. Second was our assumption that not using a Bluetooth keyboard with the tablet
would more accurately reflect the quality of open-ended item responses in most settings
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or conditions. In addition, two mini tablets2 had been acquired and a decision was
made to collect data using them as well. This now provided three data collection plat-
form variables for comparisons: the traditional pen-and-paper platform, the iPad with
integrated keyboard platform, and the iPad Mini with integrated keyboard platform.
The rest of this phase replicated the methods from Phase 1, including recruiting on a

continuous-ask basis and attendees self-selecting the platform with which to complete
the questionnaire. Three similar open-ended item responses were identified for analysis
when analyzing the qualitative data: “Why satisfied with the visit,” “Why likely to attend
future events,” and “Why I would recommend the event to others.”

Results

Phase 1

Data were collected from 488 people during the first five program events. About two
thirds of respondents identified as female and two thirds were millennials, 21–35 years
of age. Over half (55%) of attendees chose to complete the questionnaire using the tab-
let/keyboard combination and 45% chose the pen-and-paper questionnaire.
To rule out obvious differences in the attendees who chose the pen-and-paper plat-

form compared to those who chose the tablet platform, we looked at four demographic
descriptors: whether or not they were members of COSI, in which U.S. Census Bureau
age group they belonged, the gender with which they identified, and annual family
income level. We found that percentages for these demographic descriptors were
extremely similar for both groups: very few were COSI members, very few over the age
of 52 years attended the events, around two thirds of attendees were female and almost
none identified as transgender, and income levels were almost equally distributed (see
Table 3). Therefore, the data appear to suggest that demographic differences played, at
best, a minor role in participants’ self-selection of which platform to use for completing
the questionnaire.
Using the method described earlier, the data were analyzed to determine the response

comprehensive score for each of the three open-ended items on the questionnaire.
Response complexity, richness, and comprehensive score means were calculated for each
of the three sets of responses for both platforms, then an independent-samples t-test
was run to measure for statistically significant differences in the scores. Lastly, Cohen’s
d effect sizes were calculated between the groups to measure the percentage of variabil-
ity accounted for by the different platforms.
As shown in Table 4, the t-test results indicate a statistically significant difference in

the complexity, richness, and comprehensive scores for two open-ended items, “Why

Table 2. Examples of response scores analysis.

Response

Types of response scores

Complexity Richness Comprehensive

No kids 0 1 1
Adults only, the title is inviting, telescopes. It is fun! 2 4 6
You get all the fun of being a kid again, but you get to

drink while you’re doing it!
3 2 5
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likely to attend future events” and “Why likely to recommend the event to others.” The
effect sizes of all three scores for the “Why likely to attend future events” item were
found to fall within Cohen’s (1988) convention for small effect size (complexity d¼ 0.3;
richness d¼ 0.2; comprehensive d¼ 0.3). The effect size for the complexity scores for
the “Why likely to recommend the event to others” item was found to indicate a
medium effect size (d¼ 0.5) according to Cohen’s convention while the richness scores
(d¼ 1.0) and the comprehensive scores (d¼ 1.1) were found to exceed Cohen’s conven-
tion for large effect size. For the third item, “Why satisfied with visit,” t-test results
indicate a statistically significant difference in the complexity and comprehensive scores
but no significant differences in the richness scores. The effect sizes for the complexity
(d¼ 0.7) and comprehensive (d¼ 0.6) scores both fell within Cohen’s convention for
medium effect size while the effect size for the richness scores (d¼ 0.2) indicated a
small effect size according to Cohen’s convention.

Phase 2

During the second phase of the study, we collected data from 488 CAD event attendees.
Two changes were made to the methodology. First, the keyboards that had been paired
with the tablets in Phase 1 were not made available for use in Phase 2 in order to more
accurately reflect the quality of open-ended item responses in most settings or conditions.
We found that 82% of those who chose to complete our questionnaire were Millennials
and again almost two-thirds were female. When looking at overall data collection plat-
form choices, 43% chose to use the tablet, 38% chose the pen-and-paper questionnaire,
and 20% chose to use a mini-tablet (Table 5). We decided to categorize both the tablet
and the mini-tablet as electronic platforms and noted there is a clear preference for
respondents to choose an electronic platform with which to complete the questionnaire.

Table 3. CAD attendee characteristics and data collection platform selected: Phase 1.

Platform type (%)

P&P TBK

Data collection platform selected (n¼ 487) 45 55
COSI member
Yes (n¼ 60) 17 18
No (n¼ 286) 83 82

Age group
Millennials (21–36 years) (n¼ 318) 76 70
Generation X (37–52 years) (n¼ 103) 18 27
Baby Boomers (53–71 years) (n¼ 19) 6 3

Gender
Male (n¼ 174) 36 39
Female (n¼ 283) 64 59
Transgender (n¼ 1) 1 0

Annual family income
Low (n¼ 160) 80 78
Moderate (n¼ 127) 10 12
High (n¼ 140) 10 10

Note. P&P¼ pen-and-paper format; TBK¼ tablet with linked Bluetooth keyboard; COSI¼ Center of
Science and Industry. Annual family income: Low¼<$40,000; Moderate¼ $40,000–$75,000;
High¼ $75,000 and higher.
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We again analyzed the data using the qualitative response metrics developed for this
study: The responses were analyzed to determine the response complexity scores and
the response richness scores. These two scores were then combined to obtain the
response comprehensive scores. We then examined responses from three open-ended
items: “What I like about the event,” “How I would describe the event to others,” and
“Reasons for my satisfaction rating.” Note that the three open-ended items that were
explored in Phase 2 were different from those in Phase 1. A one-way analysis of vari-
ance was conducted comparing the response complexity scores, the response richness
scores, and the response comprehensive scores of the different data collection platforms
for each of the three open-ended items. This allowed us to determine if there were any
significant differences in the quality of the open-ended item responses between any of
the three data collection platforms. We used the Cohen’s f calculation for the measure
of effect size since it is less biased than the eta2 measure of effect size and because of
the difference in sample sizes between the data collection platforms.
We found there were no statistically significant differences in the complexity, rich-

ness, and comprehensive scores between the data collection platforms for any of the
three open-ended items (see Table 6). In addition, the effect sizes for the complexity,
richness and comprehensive scores between the three data collection platforms were
found to be equal to or less than Cohen’s convention for a small effect size for all three
open-ended items.

Discussion

In Phase 1 of this study, the complexity, richness, and comprehensive score mean
values for the tablet with Bluetooth keyboard were higher than were those for the

Table 4. Independent samples t-test results for response scores comparisons by data collection platform: Phase 1.

Type of response score Platform M SD t df Sig (2-tailed) Effect size

Q1. Why satisfied with the visit
Complexity P&P 1.19 1.057 4.80 179 .000��� 0.7

TBK 2.13 1.618
Richness P&P 1.80 0.833 1.55 183 .124 0.2

TBK 2.02 1.038
Comprehensive P&P 2.99 1.579 3.89 179 .000��� 0.6

TBK 4.14 2.443
Q2. Why likely to attend future events
Complexity P&P 0.58 0.940 2.29 272 .023� 0.3

TBK 0.88 1.314
Richness P&P 1.45 1.052 0.20 311 .039� 0.2

TBK 1.68 0.908
Comprehensive P&P 2.03 1.575 2.52 272 .012� 0.3

TBK 2.58 2.197
Q3. Why likely to recommend the event to others
Complexity P&P 0.65 0.738 4.79 103 .000��� 0.5

TBK 1.58 1.333
Richness P&P 1.38 0.771 5.41 114 .000��� 1.0

TBK 2.29 1.042
Comprehensive P&P 2.04 1.236 6.01 108 .000��� 1.1

TBK 3.88 2.012

Note. P&P¼ pen-and-paper format; TBK¼ tablet with linked Bluetooth keyboard.�p< .05.
**p< .01.
***p< .001.
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pen-and-paper format for all three open-ended questionnaire items. This suggests that
there was a slight overall advantage in using the tablet with Bluetooth keyboard plat-
form to obtain responses to this open-ended questionnaire item. We could therefore
state that our findings indicate that the overall quality of open-ended item responses
collected with an electronic tablet with a Bluetooth keyboard are equal to or even higher
than the quality of the responses collected with the traditional pen-and-paper platform.
One caveat, however, regarding these results is the role the paired Bluetooth keyboard
might have played as an additional variable, causing the tablet to function more like a
laptop computer than a tablet with an integrated keyboard. Without collecting data
using both a tablet with an integrated keyboard and a tablet with the paired Bluetooth
keyboard, we cannot be fully confident that the quality of open-ended item responses
collected with a tablet would be as high as, or even surpass, the quality of those items
collected with the traditional pen-and-paper questionnaire.
However, the method designed to measure the quality of the open-ended qualitative

responses appears to have functioned as intended. This was an important factor for this
study: Having a method developed to measure the quality of open-ended item responses
allowed us to continue exploring how collecting data with an electronic tablet might
affect the quality of responses. This encouraged us to use the data that were collected
during the second phase of the CAD event evaluation for Phase 2 of this study, with
some modifications to the original methods.
In Phase 2 of the study we chose to eliminate the use of the paired Bluetooth key-

board and use only the integrated keyboard in the iPad and iPad Mini, allowing both to
function more like a tablet/mini-tablet than a laptop and thus providing a more detailed
comparison of the qualitative responses between the three platforms. We again analyzed
the open-ended item responses by calculating complexity, richness, and comprehensive
scores. Data analysis results for all three open-ended item responses indicate there is no
significant difference in the quality of the open-ended item responses, whether they
were collected using the traditional pen-and-paper questionnaire, an electronic version
of the questionnaire accessed using a tablet with an integrated keyboard, or an elec-
tronic version of the questionnaire accessed using a mini-tablet with an integrated key-
board. Because there were no significant differences between the mean scores for any of
the data collection platforms, our results suggest that, unlike the results we obtained in

Table 5. CAD Attendee characteristics and data collection platform selected: Phase 2.

Characteristic

Type of platform (%)

P&P TIK MIK

Data collection platform selected (n¼ 488) 38 43 20
COSI member
Yes (n¼ 53) 7 13 15
No (n¼ 426) 93 87 84

Age group
Millennials (21–36 years) (n¼ 401) 84 84 88
Generation X (37–52 years) (n¼ 59) 13 12 11
Baby Boomers (53–71 years) (n¼ 15) 3 4 1

Gender
Male (n¼ 179) 33 41 38
Female (n¼ 296) 66 59 60
Transgender (n¼ 4) 0.5 0.5 2

Note. P&P¼ pen-and-paper format; TK¼ tablet with integrated keyboard; MIK¼mini-tablet with integrated keyboard.
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Phase 1, there was no one data platform that would be considered to be superior to the
others when considering the quality of open-ended responses.
There are two possible explanations for the differences in the results we obtained in

the two phases of this study. First, we allowed event attendees who chose to complete
the questionnaire using a tablet to use a paired Bluetooth keyboard with which to type
in the open-ended item responses rather than the integrated electronic keyboard. This
would have made the experience more like completing the questionnaire using a laptop
computer than using an electronic tablet. This then might not accurately reflect how
people respond to open-ended items using an electronic tablet’s integrated keyboard,
which is how data are usually collected with an electronic tablet.
A second reason we may have obtained different results in the two phases was that

in Phase 2, we also offered a mini-tablet with an integrated keyboard to event attendees.
The integrated keyboard on the mini-tablets could have made it more difficult for event
attendees to type in their responses due to the smaller tablet size, which in turn could
diminish their choice to write more complex and richer responses. However, just as in

Table 6. One-way analysis of variance and Cohen’s f for response score comparisons by data collection platform:
Phase 2.

Type of response score Sum of squares df Mean square F Sig Cohen’s f

Q1. What I like about the event
Complexity
Between groups 1.515 2 0.757 0.755 .461 0.06
Within groups 396.500 406 0.977
Total 398.015 408

Richness
Between groups 1.515 2 0.900 0.769 .464 0.06
Within groups 475.081 406 1.170
Total 476.880 408

Comprehensive
Between groups 5.777 2 2.888 0.858 .425 0.06
Within groups 1366.262 406 3.365
Total 1372.039 408

Q2. How describe the event to others
Complexity
Between groups 3.715 2 1.858 1.813 .164 0.09
Within groups 398.489 389 1.024
Total 402.204 391

Richness
Between groups 3.487 2 1.743 1.303 .273 0.08
Within groups 520.421 389 1.338
Total 523.908 391

Comprehensive
Between groups 14.884 2 7.442 2.157 .117 0.10
Within groups 1341.71 389 3.450
Total 1356.855 391

Q3. Reasons for satisfaction rating
Complexity
Between groups 0.385 2 0.193 0.104 0.902 0.03
Within groups 459.439 247 1.860
Total 459.824 249

Richness
Between groups 1.032 2 0.516 0.230 0.795 0.04
Within groups 551.289 246 2.241
Total 552.321 248

Comprehensive
Between groups 2.209 2 1.104 0.167 0.846 0.04
Within groups 1628.659 246 6.621
Total 1630.867 248
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Phase 1, in the second phase of the study we found that the quality of open-ended item
responses was not compromised when data are collected using an electronic platform.

Limitations

The first limitation of this study was that data were collected at only one site, a science
center. To discover if these results could be replicated in an art or history museum or a
zoo, for example, the study would have to be implemented in other nonformal learning
institutions. In addition, although the data were collected at five events in both Phase 1
and Phase 2 of the study, all the events were CAD events.
A second limitation of this study is that the population of attendees to the CAD

events tended to skew steeply towards Millennials, aged 21–35 years, after the second
month of CAD in Phase 1 and even more so by the end of Phase 1 and into Phase 2 of
the study. These people likely grew up with a greater familiarity and potential comfort
with electronic devices than had other generations, which could explain why over half
chose to complete the questionnaire with the tablet/keyboard combination during Phase
1 of the study and almost two thirds chose to complete the questionnaire using either
the tablet or the mini-tablet in Phase 2. This might also account for the quality of the
open-ended item responses not being compromised when electronic devices were used.
We do feel, however, that this potential concern was addressed to some degree by hav-
ing people self-select the platform with which to complete the questionnaire.
Finally, we should note that only one person did the data analysis that resulted in the

response complexity, richness, and thus comprehensive scores. We considered this to
acceptable in this exploratory study for two reasons. First, the main purpose of the
study was to see whether or not the data collection platform had any impact on the
quality of open-ended item responses. Second, having only one person do the data ana-
lysis resulted in a reliable relative comparison between the platforms. However, if more
than one person was to do the data analysis, interrater reliability measures would need
to be taken.

Future research

This study was a first step in exploring whether or not the quality of open-ended
responses would be negatively impacted if the responses were given using an electronic
tablet platform, either with a paired Bluetooth keyboard or with an integrated keyboard,
when compared with the traditional pen-and-paper platform. However, as we examined
in the limitations section, there is a need for further investigation that could be done to
discover if the results from this study can be replicated.
One of the first steps would be to design a study to specifically measure the quality

of open-ended item responses collected using the different types of platforms, including
the data collection instrument. This would include developing a method for measuring
interrater reliability, allowing us to test the accuracy of our method of measuring the
response complexity and richness scores and thus the response comprehensive scores.
A second area to explore is to collect data at other types of nonformal learning insti-

tutions such as different types of museums, zoos, and nature centers. This would help
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determine if the results we obtained hold up in other types of institutions. By looking
at different venues that focus on different types of content, we would be better able to
generalize the results of this study to be valid for any type of nonformal learning
institution.
Expanding the venue scope of the study, or even the types of events at a particular

venue, might also help explore the impact of having a larger percentage of people over
45 years of age providing responses than was the case in our study, due to the age group
to which the CAD events seemed to appeal. A greater span of participant ages would
better represent visitors who typically visit nonformal learning institutions, which in
turn would give us better insight into whether or not specific types of data collection
platforms should be used in certain circumstances.
Another potential avenue to explore is to develop a study in which participants are

assigned a specific survey platform to use rather than allowing them to self-select the
platform they would feel most comfortable using. This would allow the researcher to
determine what the effect might be on the quality of the open-ended item responses if
participants were not allowed to self-select their preferred platform versus what the
findings are for our study. This information could be valuable to a researcher or evalu-
ator who might not be able to offer multiple survey platforms.
In many cases, open-ended items that appear on a questionnaire do not have a min-

imum length to the participant’s response required by the data collector, thus allowing
them to write as little as they choose. It might be interesting to explore how forcing
participants to write a lengthy response to an open-ended item could affect the quality
of their responses.
Finally, we are finding that more and more personal hand-held devices such as smart

phones are the sole electronic device being used for responding to online surveys con-
sisting of both quantitative and qualitative items. A future study could also explore the
effect of the smart phone as a fourth type of data collection platform on the quality of
open-ended item responses.

Conclusion

The data collected and analyzed for this study, using the metrics that were developed to
determine open-ended response quality, suggest that qualitative data collected using
electronic devices are as broad and detailed as data collected using traditional pen-and-
paper techniques. This affords researchers and evaluators greater flexibility in the types
of platforms with which they collect qualitative data while conferring a sense of confi-
dence in the quality of the responses to any open-ended items they may want to include
in their instrument. However, we did find that adding a paired Bluetooth keyboard for
use with the tablet did slightly improve the quality of the open-ended item responses,
leading to the question of whether or not nonformal learning institutions should con-
sider using this combination for collecting data. This, of course, is a decision that would
have to be made by the individual institution and would entail exploring a number of
issues, both logistic and financial.
An important consideration is to allow people to choose which platform they feel

most comfortable using when recruiting them for a survey. Otherwise, an additional
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variable dealing with discomfort in or disinclination to use an electronic device or a
pen-and-paper platform could be inserted into the survey and possibly compromise the
quality of the open-ended item responses. Results of this study indicate that researchers
and evaluators can be confident that the open-ended responses collected using an elec-
tronic device has the same or greater quality as data collected using the more traditional
pen-and-paper platform when participants can choose their preferred data collec-
tion platform.
Some of the questions this research raises include types of venues, questions about

age and platform preference, and quality of response. Another question raised about the
quality of the responses concerns the length of the response: Would there be a greater
difference between platforms with responses that require much more writing? Finally, as
the field continues to incorporate personal hand-held devices, such as smart phones,
into data collection, would having an even smaller integrated electronic keyboard affect
the quality of open-ended item responses?

Notes

1. For this study, iPads, model A1458, were used.
2. For this study we used iPad Minis, model A1432, in addition to the iPads used in Phase 1.
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