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Measurement Equivalence of Web Surveys Based on Social Media

Zhu Wenlong', Shao Peiji*, Fang Jiaming"
'School of Management and Economics, University of Electronic Science and Technology of China,
China

Abstract: Web surveys have become a very important way of empirical research. The rise of social media provides a new
platform for web surveys. Investigators can collect data based on different social media platforms to get more respondents of
higher external validity at a lower cost. However, there is no domestic expert and scholar to conduct related researches on
web surveys based on social media. This paper studies the measurement equivalence of surveys among BBS, micro blog and
SNS using CFA. The result shows that three surveys have the same basic structure, factor loading matrix and factor

covariance matrix; moreover, the intercepts are equivalent across micro blog and SNS.
Keywords: web surveys, measurement equivalence, social media, Confirmatory Factor Analysis (CFA)

1. INTRODUCTION

Social media is a site and technology that allows people to write, share, appraise, discuss and communicate
with each other ™ which has recently become the main media by which people expand their interpersonal
network online. Currently, social media includes mainly social networking sites (SNS), micro blog, blog,
podcasts, wikis, BBS, etc. In June 2011, the time that Internet users visited SNS exceeded the portal sites for the
first time @ which indicated that social media as a new information service model had been accepted by
Internet users.

The rise and rapid growth of social media creates good conditions for web surveys. Nevertheless, because
of there are a variety of social media forms, when conducting web surveys with different social media platforms,
we need to focus on an important issue is whether surveys based on different social media platforms meet
measurement equivalence. In other words, whether the same tools on different platforms have the same
explicatory ability and measured effect on respondents. When comparing the difference among the groups, if we
don’t examine measurement equivalence, then any further data analysis could yield misleading results.

This study selects Global Innovativeness Scale and Personal Innovativeness of Information Technology
Scale, and examines measurement equivalence of surveys based on BBS, micro blog and SNS using
Confirmatory Factor Analysis (CFA). This paper tests the level of equivalence among three surveys, and
determines survey modes with higher level of equivalence on this basis.

By empirical analysis, this article can provide academic support for deeply researches of subsequent
scholars in this field, and also offer appropriate reference for innovation and exploration of the other direction.
According to the results, investigators can integrate the data of three surveys together taking a certain way for
more samples.

2. LITERATURE REVIEW
According to Drasgow and Kanfer ], a test or a subscale is said to have measurement equivalence across
groups or populations if persons with identical scores on the latent construct have the same expected raw score
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or true score at the item level, the subscale total score level, or both.

So far, there have been many foreign experts and scholars to study and explore the issue of measurement
equivalence. However, there is considerable inconsistency in foreign countries for measurement equivalence.
Kreuter ™, Stephenson ™ and others thought two surveys had measurement equivalence. Fouladi !, Bushman I
and others indicated two surveys didn’t have measurement equivalence. Watchravesringkan ©, Nien © and
others believed these two models existed partial measurement equivalence.

Currently, the main foreign research of social media includes user research, basic technology, application

research, privacy, trust and risk research, and each main research has some subfields. For example, Greene **!

studied the characteristics of information behaviors of users on Face book. Brandtzaeg ™!

[12]

studied a variety of
motives of social networking users. Clements ““ constructed annotated socially map using random walk model.
Hoffman ¥ devoted to the marketing research in social media. Dowdell ™ recognized and avoided certain risk
behaviors using technical means.

Domestically few experts and scholars devoted to researches on measurement equivalence relative to
foreign researches. Cai 1** examined measurement invariance between pen-and-pencil survey and web survey in
the context of Chinese culture. Bai " tested out gender with measurement equivalence using social desirability
scale. Fang ! examined equivalence of surveys among pen-and-pencil, web and BBS. The researches focused
on social media are mainly qualitative and theoretical, and empirical researches are mostly shallow, lacking of
further studies.

Domestic studies are mostly concentrated on traditional survey modes. If researchers need to use social
media as one of platforms to collect data, it is exceptionally important that we detect measurement equivalence
of surveys among different social media platforms. Therefore, it is necessary to study this issue.

3. THEORETICAL BASIS

3.1 Research methods

Currently, there are two popular methods for establishing measurement equivalence: Confirmatory Factor
Analysis (CFA) and item response theory (IRT) . Given characteristics of research and operational
adaptability, this study chooses CFA to conduct empirical research.

3.2 Testing procedures

According to the opinions of Byrne ™, Vandenberg and Lance %, testing procedures of this article are as
follows:

e Equivalence test of the observed variance-covariance matricesz , which is Hy :x® =--.=3® .

e Equivalence test of the number of factors and factor pattern matrices, which is the construction of the
baseline model.

e Equivalence test of the factor loading matrices A , which iSH, :A® =---=A® .

¢ Equivalence test of the factor variance-covariance matrices @ , which isH, ,:o% =--=0®.

e Equivalence test of the intercepts? , whichisH,,, :c® =-=79.

e Equivalence test of the variance-covariance matrixes among measurement errors ® , which
ISH, g, 0:0Y ==09.

In addition to H,, , each step is the basis of the next step. When this step is met, other equivalence tests may

be performed; once a certain step is not met, subsequent equivalence tests are considered unjustified.
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4. DATA

4.1 Scales

This study selects two correlated scales to conduct equivalence test. One is Global Innovativeness (GI) !
Scale, and the other is Personal Innovativeness of Information Technology (PIIT) 2 Scale, which is designed
based on Gl in the background of Internet.

The main reasons why we choose the two scales are as follows: firstly, two scales have been widely used in
many fields, and they are both valid and reliable; secondly, the two scales are correlated, which is prone to
examine the equivalence of the factor variance-covariance matrix; thirdly, measured contents are closely related
to respondents, and the two scales are simple and easy to understand.

The two scales use 7-point Likert-type scale ranging from 1(strongly disagree) to 7(strongly agree). Gl
Scale includes 3 items and PIIT Scale has 4 items. The conceptual model of factors and measurement indicators
is shown in Figure 1.

Figure 1. Conceptual model of factors and measurement indicators
4.2 Data collection

Given the feasibility and practical operability of this study, we choose BBS, micro blog and SNS as
analytic platforms.

Based on the survey perspective, social media can be used for two purposes. It can be as URL platform and
questionnaire platform. The former is mainly used to recruit subjects, the latter aims to place the questionnaire.
When BBS as a questionnaire platform, we cannot delete questionnaires submitted by respondents and are
unable to prevent the back viewing the previous results, so this study uses BBS as a recruit platform in order to
ensure data quality. There are some restrictions in micro blog system, and therefore it is only used as a recruit
platform. The status of the surveys and statistics is shown in Table 1.

Table 1. Status of the surveys and statistics
Platform Mode Obtained Effective Effective Proportion of | Proportion of 18-28 Survev status
number number rate (%) males (%) years old (%) y
BBS Recruit 177 129 72.9 83.7 100.0 BBS of western
university
Micro . . .
blog Recruit 166 144 86.7 47.2 91.7 Sina micro blog
Select ww.renren.com
Recruit and as recruit platform
SNS distribute 142 135 95.1 54.1 733 and QQ as place
platform

In SNS surveys, recruitment survey collects 83 questionnaires and effective number is 78; distribution
survey collects 59 questionnaires and effective number is 57. Using Box’s test of the observed covariance matrix
31 we have F=1.35 (p=0.10>0.05), showing two types of surveys in SNS are consistent. So we can mix two
types of data for further analysis.
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To ensure the statistical similarity among three surveys, we conduct K-S test on gender and age to examine
whether two nominal variables have an impact on the results. The results show that the means of seven items in
different age groups and genders are both no significant difference.

4.3 Tool and fit indexes

We choose Lisrel 8.7 software as analytic tool, and use fixed loading method to establish the baseline
model. We select ,2, NNFI, CFI, RMSEA to evaluate goodness-of-fit of subsequent models (241

5. ANALYSIS
In this study, we set factor loading of G1 item and P1 item to 1.0. In accordance with test procedures, the
results are shown in Table 2. M’ is the model with the same observed variance-covariance matrices; MO is the
baseline model; M1 is the model with the same factor loading matrices; M2 is the model with the same factor
variance-covariance matrices; M3 is the model with the same intercepts.
Table 2. Results of equivalence test in three surveys

Model Test Ve df NNFI CFI RMSEA Ay? Adf p
M’ Hy 118.57 56 0.96 0.97 0.09 - - <0.001
MO Model equivalence 87.31 39 0.96 0.97 0.09 - - -
M1 L DN 96.31 49 0.97 0.97 0.08 9.00 10 0.53
M2 Haoo 102.05 55 0.97 0.97 0.08 5.74 6 0.45
M3 Hamr 129.39 69 0.97 0.97 0.07 27.34 14 0.02

In the test of Hy, p<0.05, indicating three surveys are not equivalent. So we should explore that three

surveys meet the level of equivalence in a later step.

In the further testing procedures, the factor variance-covariance matrices of three surveys are equivalent,

but the intercepts don’t meet measurement equivalence. The result shows the starting points of the same scale in
different platforms are unequal, and the estimated factor scores are biased.

According to the suggestions of Vandenberg and Lance ?”, on the basis of M2 we conduct a new testing,
finding the intercepts in micro blog and SNS are equivalent. The detailed results are shown in Table 3. M4 is the
model with the same variance-covariance matrices of measurement errors.

Table 3. Results of equivalence test in micro blog and SNS

Model Test 7 df NNFI CFI RMSEA NG Adf p
M’ Hy 63.90 28 0.96 0.97 0.09 - - <0.001
MO Model equivalence 56.53 26 0.96 0.98 0.09 - - -
M1 H A 60.07 31 0.97 0.98 0.08 3.54 5 0.62
M2 Hao 61.89 34 0.97 0.98 0.07 1.82 3 0.61
M3 Hao.r 67.93 41 0.98 0.98 0.07 6.04 7 0.54
M4 N e 114.99 48 0.95 0.95 0.10 47.06 7 <0.001

We can learn that the intercepts of two surveys based on micro blog and SNS are equivalent (p=0.54>0.05).
There is no systematic bias when we implement surveys using the two platforms. However, the surveys between

micro blog and SNS don’t have the same variance-covariance matrices of measurement errors (p<0.001).

6. RESULTS

After this empirical research, we can obtain two results.
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e The factor variance-covariance matrices of three surveys are equivalent, which implies the baseline
models are equivalent, A® =---=A® @O =--=@®

e The intercepts of surveys based on micro blog and SNS are equivalent, which implies the baseline
models are equivalent, A® =-+=A® @O =--=@® O —...=7O

According to the Chan and Schmitt ), when the factor loading matrices are invariance across groups, the
measurement equivalence is established. In other words, differences of three platforms will not have a
substantive impact on measured scales, and we could integrate the data of three surveys together.

Social media is a diversified platform, which represents the circle with interpersonal networks, showing the
“social” features. In the social media with certain relationships, subjects will increase their trusts when they are
aware of investigator identity, and will be harder to answer the questions.

The BBS, micro blog and SNS represent three different patterns of interpersonal relationships. The BBS
this paper selected is a real-name system. The familiarity among individuals is weaker in this circle, so BBS
belongs to the weak interpersonal social media. The interpersonal relationships in SNS are nearly the same as
the realistic networks. The www.renren.com and QQ platform this article selected are both stressing the
communication of “friend circle”, so SNS belongs to the strong interpersonal social media. The Sina micro blog
this study selected is not only an extension of realistic networks, but also a new contact with the same
information needs, so its relationships are between BBS and SNS. In this paper, we call it the mixed
interpersonal social media.

The social network theory indicates that the relationships and communications among individuals play a
more important role relative to individual characteristics . The results of this study are also good
interpretation of this theory. The micro blog and SNS rose in 2008, and they were products of Web 2.0
technology, reflecting the strong social characteristics. Moreover, the information dissemination and
interpersonal strength between them are more similar, thus they meet a higher level of measurement
equivalence.

7. LIMITATIONS AND PROSPECTS

This paper is full of some significance, but this research still has many limitations. The issue of ordinal data
and multivariate normality will bring estimated bias; the differences of sample size in each group will affect the
accuracy of results; this article uses just BBS, micro blog and SNS as a representative of the entire social media,
which will cause a certain degree of unreasonableness.

This paper studies the issue of measurement equivalence. Is the quality of data collected through the three
modes the same? Are there significant differences? This will be our next work.
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