Tiirkiye iletisim Arastirmalari Dergisi * Yil/Year: 2020  Sayi/Issue: 35 ss/pp. 262-280 « ISSN: 2630-6220
DOI: 10.17829/turcom.598078

ARASTIRMA MAKALESi / RESEARCH ARTICLE

Using R Studio in Intermedia Agenda-Setting Studies:
Computerizing Cross-Lagged Correlation Using Rozelle-
Campbell Baseline

Medyalararasi Giindem Belirleme Calismalarinda R Stiidyo Kullanimi: Rozelle-

Campbell Taban Hizasi ile Capraz Gecikmeli Korelasyonun Bilisimlestirilmesi

Inang ALIKILIC”
Ozlem ALIKILIC™

Abstract

Today, the importance of reproducible and transparent research has been increased along with the use
of large data sets in a multinational environment. Researchers using intermedia agenda-setting theory
have also affected this trend by conducting studies using big data and social media data. The Rozelle-
Campbell formula is widely used by such researchers to investigate media effects and their direction.

“R” is a general purpose statistical software package used in many fields of research. It is licensed for
a free and an open-source software. There are many researchers have released applications for general
use in “R” after they have been introduced into the literature. The authors have written this informative
paper as a reference text for users of R in communication studies. Our primary purpose is to provide
users an easy way to learn how to perform using R and R Studio analysis to use in intermedia agenda-
setting, without having to navigate through the extensive, and excessive documentation. Another
purpose of this study is to simplify and to reduce analyzing steps in complex cross-lagged correlations
(synchronous correlations, cross-lagged correlations and autocorrelations) and Rozelle-Campbell
Baseline analysis. On the other hand, neither do we claim to provide the most convenient solution
for the researchers. We have tried to provide asimple approach which is easily understandable for
those with an understanding of statistics. We anticipate that this tool “R” will be particularly useful for
intermediate users, who need or want to conduct their studies when retrieving from the big data. In
addition, this article will encourage researchers to improve their analytic abilities, by providing a brief

manual and tested examples.
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Using R Studio in Intermedia Agenda-Setting Studies: Computerizing Cross-Lagged Correlation Using Rozelle-Campbell Baseline

Following the existing literature, this study re-tests the results of previous four intermedia agenda-
settings studies, which had been previously analyzed by SPSS Software Program or Microsoft Excel.
The present study’s data analysis 100% has matched with original studies. The results suggest that
researchers can use this R Studio scripts to conduct their intermedia agenda-setting analysis.
Keywords: Agenda-Setting Theory, Rozelle-Campbell Baseline, R Studio, R, Reproducible Research,
Cross-Lagged Correlation

Oz

Giintimiizde, biiytik veri kiimelerinin kullanimu ile birlikte ¢ok uluslu ortamlarda tekrarlanabilir ve
seffaf aragtirmanin 6nemi artmigtir. Medyalararas: giindem belirleme teorisini kullanan aragtirmacilar,
bityiik veri ve sosyal medya verilerini kullanarak yaptiklar1 galigmalarla da bu egilimin gelismesini
etkilediler. Rozelle-Campbell formiilii, bu alandaki arastirmacilar tarafindan medya etkilerini ve
yonlerini aragtirmak i¢in yaygin olarak kullanilmaktadir. “R’, pek ¢ok arastirmada kullanilmakta olan,
genel amagl bir istatistiksel yazilim paketidir. Ucretsiz ve agik kaynakli bir yazilim igin lisanslanmistir.
Literatiirde “R’mn tanitilmasindan kisa bir siire sonra, pek ¢ok arastirmaci “R” in genel kullanima dair
uygulama ¢alismalarini yayinlamislardir.

Bu bilgilendirici makalede yazarlar, iletisim ¢alismalarinda R kullanacak olan aragtirmacilar igin bir
referans olusturmay1 amaglamislardir. Birincil amag, kullanicilara kapsamli ve yigin halindeki belgeler
arasinda gezinmek zorunda kalmadan, medyalararas: giindem belirlemede kullanmak tizere R ve
R Stiidyo analizini nasil yapabileceklerini gostermenin kolay bir yolunu saglamaktir. Bu ¢alismanin
diger bir amac1 da karmasik ¢apraz gecikmeli korelasyonlarda (es zamanli korelasyonlar, ¢apraz
gecikmeli korelasyonlar ve otokorelasyonlar) ve Rozelle-Campbell Taban Hizas1 analizindeki analiz
basamaklarini basitlestirmek ve azaltmaktir. Ote yandan, bu ¢aligma arastirmacilar igin en uygun
¢6zlimii sundugunu iddia eden bir ¢aliyma olmamakla beraber, temel istatistik bilgisi olan iletisimciler
i¢in kolayca anlagilabilir basit bir yaklasgim saglamaya calismaktadir. “R” dilinin, aragtirmalarini
yiiriitiirken biiyiik verinin iginden gerekli veriyi elde etmeye ihtiya¢ duyan arastirmacilar igin 6zellikle
yararli olacag1 6ngoriilmektedir. Ayrica, bu makalede sunulan test edilmis 6rnekler ve sablon kodlart ile
aragtirmacilarin analitik yeteneklerinin gelistirilmesine katkida bulunmak amaglanmustir.

Bu ¢aligmada ilk olarak mevcut alan yazin taranmis, ardindan daha énceden SPSS Yazilim Programi
veya Microsoft Excel aracilig: ile analiz edilmis olan dort farkli medyalararasi gindem belirleme
aragtirmasinin sonuglari yeniden test edilmistir. Onceki dért calismanin R ile tekrari sonucunda
elde edilen veri analizi, orijinal ¢alismalarla % 100 eslesmistir. Sonuglar, iletisim arastirmacilarinin
ilgili aragtirmalarinda, R Stiidyo kodlarini kullanarak medyalararas: giindem belirleme analizlerini
yapabileceklerini destekler niteliktedir.

Anahtar Kelimeler: Giindem Belirleme Teorisi, Rozelle-Campbell Taban Hizasi, R Stiidyo, R,
Yenilenebilir Aragtirma, Capraz Gecikmeli Korelasyon

Introduction

Agenda-setting theory can be traced back to Lippmann (1922), who highlighted the vital
role of the mass media (p. 4), claiming that it could do anything to influence the establishment
of certain images in the public’s mind. He explained how the mass media could set a particular
agenda to influence public opinion. “Although Lippmann never used the term ‘agenda-setting
theory’ in his work, he provided the foundations for the theory” (Mohd Zain, 2014, p. 1),
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which was popularized as a term many years later by McCombs and Shaw (1972). As defined
by Reynolds and McCombs agenda-setting theory, which is usually defined as “the ability to
influence the salience of topics on the public agenda” (2002, p. 1), has become one of the most
studied theories in public opinion research. According to the theory, “that the more salient an
issue or object is in terms of its media coverage, the more likely the audience will consider the
issue or object to be important” (Tan, Huang, Li ve Jiang, 2012, p. 2). Agenda - setting theory
“elaborates the connection in terms of relationships between the emphasis that the mass media
put as an issue and the reactions and attributions of media audiences and the public’s reaction or
attributes to such issue” (Mohd Zain, 2014, p. 3).

Briefly, agenda-setting theory explains the mass media’s influence in placing a certain issue on
the public agenda. Dearing and Rogers (1996) believed that agenda-setting theory’s connection
with the mass media involves relationships between three agendas: “public agenda, media agenda
and policy agenda” (p. 5). However, the world and nature can occasionally add new issues to the
mass media agenda and public agenda (e.g. natural disasters, such as earthquakes and tsunamis,
or wars). This certainly affects both agendas directly (Dearing & Rogers, 1996). Subsequently,
the theory has inspired hundreds of investigations into the mass media (such as how it primes
and frames issues for audiences), and “remains one of the most enduring and most researched
theories in mass communication” (Meraz, 2011, p. 177).

The theory originally “focused on the transfer of issue salience from the media agenda to the
public agenda” (Han, Lee, & McCombs, 2017, p. 602). According to the theory, “first-level agenda-
setting deals with the object that is being transferred between the media and the public” (Bakan
& Melek, 2016, p. 157). Many scholars have explored this first level agenda-setting (Funkhouser,
1973; Tipton, Haney, & Baseheart, 1975; Winter & Eyal, 1981). Second-level agenda-setting “tells
us how to think about it”. That is, it is mainly about the object’s attribution and how it shapes
public opinion (positive, negative, or neutral) (Lee, Lancendorfer, & Lee, 2005; McCombs, 2005;
Shaw, 1977). Third-level agenda-setting is network agenda-setting. The network agenda-setting
model hypothesizes that the news media can transfer the salience of the network relationships
of objects and attributes into the public mind. This implies that, through network analysis,
researchers can map out the relationships among objects and attributes in both the media and
public agendas (Guo, 2012; Mccombs, 2015).

Intermedia agenda-setting evaluates how a medium’s agenda influences another medium’s
agenda. Regarding the interaction of traditional and new media, it involves a discussion about
how the agendas of the traditional and new media can reciprocally influence each other.
Compared to the traditional media, the new media obviously delivers information faster and
offers easier access to it: by clicking on a web page, an individual can easily acquire information in
just few seconds. With the rapid advance of technology, information has never been so accessible
or rapidly delivered before (Jenkins, Peters, & Moreira, 2006). Given these advantages, it is also
more influential in spreading information and rapidly setting the agenda for the public’s view
(Anderson, 2000), which gives it’s potential influence over the traditional media. Regarding
intermedia agenda setting, several factors give the new media influence over the traditional
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media: “(a) speed, (b) easy accessibility, (c) faster delivery of information and (d) popularity with
media audiences” (Mohd Zain, 2014, p. 7). In other words, the new media can deliver information
faster than traditional media, therefore it may set the public agenda faster, too.

Today, intermedia agenda-setting has become one of the most researched communication
theories (Bryant & Miron, 2004). For instance, content analysis is one of the most preferable
tools used in intermedia agenda setting research (Cui & Wu, 2017; Ku, Kaid, & Pfau, 2003; Lee,
Lancendorfer, & Lee, 2005; Melek, 2015; Ragas, 2010; Roberts & Mccombs, n.d.; C. Rosenthal, 2014;
Sikanku, 2011; Tedesco, 2005). By concerning big data and new computerized technologies, there
are still few studies have drawn on computer-based methods and text analysis (e.g. dictionary-
based analysis, topic modeling, network analysis, latent dirichlet analysis, cluster analysis and
semantic analysis) (Guo, Vargo, Pan, Ding, & Ishwar, 2016; Lewis, Zamith, & Hermida, 2013;
Riffe & Freitag, 1997). These computer-based methods allow researchers to process the Big Data
on a real time. In the Big Data era, however, cross-lagged correlation and Rozelle-Campbell
analysis can be facilitative tools for communication researchers when conducting their research.
Collecting and analyzing the data would never have become much easier and reproducible than
before. However, the Rozelle-Campbell Baseline method uses complex, advanced statistical
analyses, such as cross-lagged correlation and auto correlation, which challenge many researchers
when collecting complex data sets. It also takes long time to interpret the outputs of the statistics.
Reporting and interpretation of the data itself also seem difficult. In every data analysis project,
tinding tools for scraping the Web, accessing data from web APIs quickly was not an easy effort.
Thanks to “R” and “R Studio” that support researchers to be able to get all their data into R to start
data analysis project, no matter where it comes from (Cirillo, 2016).

By the advances in Big Data process and the progress of cloud computing, we can assume
that worldwide data is available through the Internet. It is therefore, very important to know how
to retrieve data from the Internet and upload it into researchers’ analytical environment. For that
reason, the purpose of this study is to introduce a computerized script code “R Studio” when
conducting intermedia agenda-setting analysis. Despite the flood of Big Data, the “R” does not
only enable researchers to collect, analyze and report large amounts of data in a relatively short
period, but also gives researchers the tools about combining their data with the demonstration
of their findings.

Our primary purpose is to provide users with an easy way to learn how to perform using R
and R Studio analysis to use in intermedia-agenda setting, without having to navigate through
the extensive, and accessive documentation. Another purpose of this study is to simplify and to
reduce analyzing steps in complex cross-lagged correlations (synchronous correlations, cross-
lagged correlations and autocorrelations) and Rozelle-Campbell Baseline analysis.

In this research a natural question is: How well do new R Studio script codes perform in
intermedia agenda-setting analysis? Following to existing literature, this study first introduces
new script for R studio which is a reproducible, then it re-test the results of previous four
intermedia agenda-setting studies’ (Melek, 2015; Tedesco, 2005, Lee et al., 2005; Kushin, 2010),
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analyzed by SPSS Software or Microsoft Excel. R studio scripts and findings will be demonstrated
in the study. Comparing with SPSS Software Program, the advantages of the R language are;
(1) Documentation: In terms of documentation R has easily available to explain documentation
while SPSS is lag behind in this feature because of it’s limited use. (2) Cost: R is an open and a free
source while SPSS is licensed and not free. (3) Visualization: R offers much more opportunities
to customize and optimize graphics due to a wide range of modules which are available. On the
other hand the graphical capabilities of SPSS are limited (Educba,2020).

Most Preferred Intermedia Agenda-Setting Research Methods

Intermedia agenda-setting research evaluates how much news content is exchanged between
different news media and the effects of this (Cui & Wu, 2017; Harder, Sevenans, & Van Aelst,
2017; Kushin, 2010). Various studies have shown reciprocal agenda-setting relationships between
traditional and newer media (Bakan & Melek, 2016; Conway, Kenski, & Wang, 2015; Harder et al.,
2017; Kushin, 2010; Lee et al., 2005a; Lim, 2006; C. Rosenthal, 2014; Sweetser, Golan, & Wanta,
2008; Vargo & Guo, 2017). Using intermedia agenda-setting theory, each of these research groups
have tried to determine how the media agenda of one news organization influences another’s
in order to define who sets the media agenda. One of the most popular quantitative research
methods in the field of mass communication and intermedia agenda-setting research is content
analysis, accounting for nearly 30% of the research in journalism and mass communication
(Vargo & Guo, 2017, p. 334). However, as argued, content analysis has its limitations (Babbie,
2007, 5.330; Kondracki, Wellman, & Amundson, 2002). Especially when it’s been worked with
big data sets, duration of the analyses takes long and time consuming. On the other hand, it is
failed when identifying cause and effect relationships as a result of ineffective conclusion (Berg,
2001). As a sampling methodology, purposive sampling is the most preferred method. Since this
method brings a reductive approach to the researcher, the research findings may not correspond
the whole (Kondracki et al. 2002). Even if processing and analyzing data and text becomes easier
today with new computer technologies, data processing and analysis can be difficult. Besides
that, in the separation, coding and reliability of the data; the use of encoders also paves the way
for systematic errors. Encoders may fail when identifying and coding complex data sets (Gtiler,
Halicioglu & Tasgin, 2015, p. 364-365). That is why time-series analysis should be included. A
time-series involves collection of observations at specified times Chatfield (2003), particularly for
a phenomenon that varies irregularly over time. Time-series data can be analyzed using statistical
techniques, particularly to forecast future time series values from current and past values. Time-
series analysis enables researchers to test across different time periods and identify the time order
in inter-variable relationships (Hester & Gibson, 2003).

Another most commonly used computer-assisted content analysis test is Granger Causality
test. The Granger Causality test provides a statistical concept of causality that the causal relationship
and direction between two variables. Thus, Granger causality can show that the change in the
volume of one trend preceded the change of values of another, although it cannot demonstrate
how much both sets of values were caused by other events outside the model (Russell Neuman,
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Guggenheim, Mo Jang, & Bae, 2014). According to Conway et al., (2015, p. 367), “Computer-
assisted content analysis and time series analysis [is] ideal for testing the application of theory to
big data” in order to track the transfer of salience online. Some researchers have used Vector Auto
regression (VAR) with Granger Causality tests (initiated by Granger, 1969 and Wiener, 1956) to
statistically identify significant time-order relationships (Meraz, 2011; Sayre, Bode, Shah, Wilcox,
& Shah, 2010; Schiffer, 2006).

Comparing Intermedia Agenda-Setting research methods; content analysis is one of the
common analysis method with a complex use and therefore, cross-lagged correlations and
Rozelle-Campbell Baseline methods were selected and simplified in use with new R script.

Cross-Lagged Correlations and Rozelle-Campbell Baseline

Intermedia agenda-setting research widely uses content analysis followed by cross-lagged
correlations and Rozelle-Campbell baseline methods as they can reliably explain the causal
relationship between two variables over two time periods (Han et al., 2017; McCombs, Llamas,
Lopez-Escobar, & Rey, 1997).

“Cross-lagged correlation calculates causality between two variables (X and Y) concurrently. That
is, if X causes Y to a greater extent than Y causes X, then the correlation between X at Time 1(X1)
and Y at Time 2 (Y2) (e.g. PX1Y2) should be larger than the correlation between Y at Time 1 (Y1)
and X at Time 2 (X2) (e.g. PYIX2). The two-variable cross-lagged case creates six correlations: two
synchronous correlations PX1Y1 and PX2Y2, two auto correlations PX1X2 and PY1Y2, and two
cross-lagged correlations PX1Y2 and PX2Y1. A simple comparison of PX1Y2 and PX2Y1 ignores

»

the strength of the synchronous correlations and auto correlations (Cui & Wu, 2017, p. 591)

However, using the Rozelle-Campbell baseline, the level of cross-lagged correlation can be
predicted based on the synchronous correlations and auto correlations (McCombs et al., 1997).
Scholars are mostly interested in the relationships of PY1X2 and PX1Y2, which indicate how
much each variable influences the other over time. Thus, the cross-correlations for the agenda
of X media at time 1 to Y media at time 2 (PX1Y2), and for the agenda of Y media at time 1 to
X media at time 2 (PY1X2) must exceed the Rozelle-Campbell baseline to conclude that there
is the agendas reciprocally influence each other. However, just because either or both values are
positive and statistically significant does not necessarily indicate a significant influence; nor is
a unidirectional influence necessarily indicated if one of those values is larger than the other
because both variables were likely affected by other ignored influences. Therefore, Rozelle and
Campbell proposed used the other four correlations to calculate a baseline value representing the
cross-lagged correlation if the variables do not influence each other (Rozelle & Campbell, 1969).
Although some scholars claim that there can be a clear intermedia agenda-setting effect even if
the auto correlations in the analysis of interest fall below the baseline level (Dunn, 2009; Kushin,
2010; Melek, 2015; Tedesco, 2005), the cross-lagged technique with the Rozelle-Campbell baseline
is frequently used for intermedia agenda setting research (Bakan & Melek, 2016; Du, 2013; Dunn,
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2009; Ku et al,, 2003; Kushin, 2010; Lim, 2006; Melek, 2015; Ragas, 2010; C. Rosenthal, 2015;
Sikanku, 2011; Sweetser et al., 2008; Tedesco, 2005).

The formula for computing the Rozelle-Campbell baseline is:

[(PX1Y1+ PX2Y2)/2]= [((PX1X2)? + (PY1¥2)%)/2]Y?

As a result, the purpose of this study is to shorten and to reduce analyzing steps in
complex cross-lagged correlations (synchronous correlations, cross-lagged correlations and
autocorrelations) and Rozelle-Campbell Baseline analysis.

R and R Studio

R is a free, open-source statistical software environment for computing and graphics that
compiles and runs on Windows, Mac OS X and numerous UNIX platforms, such as Linux
(Verzani, 2011, p. 1).

“R, like other programming languages, is extended (or developed) through user-written functions,
facilitated by integrated development environments (IDE), such as R Studio. Unlike many other
statistical software packages that employ a graphical user interface, a typical user interacts with R
primarily through the command line” (Verzani, 2011, p. 2).

R can easily be found on the internet and downloaded from https://www.r-project.org/.
R Studio is “a convenient environment to run R. It is also a free, open-source, cross-platform
software available at http://rstudio.org/. Researchers are recommended to install R first before
R Studio” (Schimdheiny, 2013, p. 2). “Many researchers have provided their own R programs
through the R project webpage, while many packages are already preinstalled in the basic R
installation” (Schimdheiny, 2013, pp. 2-3). New packages can be installed by clicking on Install
Packages in the Packages panel or with the command install.packages (“packages name”).

Rozelle-Campbell Baseline Method Using R Studio

While the Rozelle-Campbell Baseline Method is widely used in communication research, it
is very time consuming and it is difficult to reproduce findings. However, many researchers need
to conduct meta-analyses using big data and combine their findings in real time. R Studio helps
researchers to make relational analysis easily and efficiently. This study aims to help researchers
conduct crossed-lagged analysis and Rozelle-Campbell analysis by employing fewer and simpler
scripts. All scripts and descriptions can be found in Appendix A: Coding Procedure.

Data and Method

Researchers tested whether their new R script for crossed-lagged and the Rozelle-Campbell
baseline formula can replace the existing SPSS or Excel analysis. Data were collected from Melek’s
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(2015), Tedesco’s (2005), Lee et al’s (2005) and Kushin’s (2011) studies. Their samples were both
consist of intermedia contents. Researchers then compared with previous and new results to
confirm new R script’s validity and reliability.

Limitations

This study contains some limitations as well. It can be di difficult for social scientists to write
and understand the code in R. Therefore, in this study, researchers employed loop function to
reduce the amount of typing codes since making code is both hard to understand and may fail
in unexpected ways. The other limitation is about the samples that were tested. This study tests
only 4 existing studies’ conventional methods which means that comparing test results should
not confirm that “R” script will replace the whole intermedia agenda-setting research. Also, The
R Studio 72-line scripts only work more than 4-time columns. If data is less than 4-time columns,
the script does not work due to simplicity of the data sets.,

From Intermedia agenda setting analysis perspective, one of a basic constraints in crossed-
lagged correlation analysis is the lack of an explicit definition of a causal effect (Rogosa, 1980)
Without a clearly defined quantity to be estimated, it is not surprising that crossed-lagged
correlation analysis fails to provide information about causal effects. The assessment of causal
effects should be based on a model for the data in which causal effects are identified. Moreover,
crossed-lagged correlation analysis may indicate a causal predominance opposite to that of the
actual structure of the data; which means that crossed-lagged correlation analysis may indicate
that X causes Y when the reverse is true. Additionally, there are other causes existed which
can explain the relationship between X and Y occasionally. This is why the result of statistical
analysis may not provide complete accuracy (Hamaker, Kuiper, & Grasman, 2015; R. Rosenthal
& Rosnow, 1991).

Findings

Melek’s (2015) dissertation examined the intermedia agenda-setting relationship between
Hiirriyet Newspaper online news and Twitter based on “Erdogan” keywords. Twice a day for
seven days (morning and evening) data were collected and analyzed with content analysis. When
Melek (2015) conducted cross lagged analysis using Rozelle - Campbell base line, Intermedia
agenda-setting effects could not be determined. For re-testing results, researchers used new R
script, so the script retrieved same results. Findings are presented in Table 1, below.

Tedesco (2005) examined political candidates’ issue agendas during the 2004 Democratic
Primary Campaign. Candidate’s press releases (Wesley Clark, Howard Dean, John Edwards and
John Kerry) were selected for the study. Content analysis and cross-lagged correlation were used
to determine intermedia agenda-setting effect between the candidate press releases. According
Tedesco’s study, cross — lagged correlations below the Rozelle-Campbell baseline statistic indicate
that these candidates (Clark and Dean) had no measurable influence on their opponents’ issue
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agenda. For re-testing results, researchers used new R script, so the script retrieved same results.
Findings are presented in Table 2, below.

Table 1. Melek’s (2015, pp. 93-97) cross-lagged correlations for issue agenda

Daps  XIX2 YIY2 XIYl X2Y2 XIY2 YIX2 RC CorrRC direction Af{oc”—
Time 1 fot
Morning- 0.78** 0.61**  049*  0.57*  0.69** 0.68** 037 reciprocal both dlear
Evening
Time 1-2 0.7 0.93%*  0.57%  0.847* 0.77*** 0.83*** 0.58 reciprocal both Crll;tr
Time 2 not
Morning- 0.67%*  0.80%** 0.84*** 0.73*** 0.52* 0.81*** 0.58 reciprocal Y influence X dlear
Evening
Time2-3  077°%% 0.62% 073 074%% 073% 075 051 reciprocal  both Crl‘:;r
Time 3 not
Morning- 0.89%%*  0.91%*  0.74%*  0.897** 0.84*** 0.74*** 0.73  reciprocal both dlear
Evening
Time 3-4 0.91* 0.63** 0.89"** 0.64™ 045  0.86"* 0.60 reciprocal Y influenceX crlle:)atr
Time 4 not
Morning- 0.79* 0.82** 0.64**  0.54* 0.79%* 057 048 reciprocal both dlear
Evening
Time 4-5 0.50*  0.90%*  0.54*  0.56* 034  0.66** 040 reciprocal Y influence X crll;tr
Time 5 not
Morning- 0.04 048 056* 0.70* 042. 024 021 reciprocal both dlear
Evening
Time 5-6 0.51*  0.50%  0.70%** 0.75** 033  0.64™ 0.37 reciprocal Y influence X crllgr
Time 6

. not . not
Morning- 0.51*  0.96* 0.75°* 025 075 035 0.38 . X influence Y

. reciprocal clear
Evening
Time 6-7 035  0.94%* 025 057 026 054 029 reciprocal Y influenceX CII‘:;
Time7 not not
Morning- -0.18  0.70%%*  0.57* 0.13  0.70%* -0.05 0.18 . X influence Y

. reciprocal clear
Evening

Reciprocal: Reciprocal influence between agendas,

Not Clear: not clear intermedia agenda setting effect,

RC* = Rozelle-campbell results.

Corr_RC* = Correlations higher than rozelle-campbell baseline.

ACorr_RC* = Auto correlations smaller than rozelle-campbell baseline.

* Pearson product moment correlations reveal significance at the p < 0.05 level.

** Pearson product moment correlations reveal significance at the p < 0.01 level.
% Pearson product moment correlations reveal significance at the p < 0.001 level.
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Table 2. Tedesco’s (2005, pp.105-108) cross-lagged correlations for issue agenda (Clark-Dean)

Days X1X2  Y1Y2 X1Yl  X2Y2 X1Y2 YIX2 RC Corr_RC  direction  ACorr_RC
Time 1-2  0.85%*  0.64** 0.78%**  0.64**  0.58** 0.72"* 0.54 reciprocal both not clear
Time2-3 0.71%%* 0.71%*  0.64**  0.81*** 0.79"** 0.70* 0.51 reciprocal both not clear
Time 3-4 0.72%**  0.64** 0.81**  0.52*  0.61** 0.78"* 045 reciprocal both not clear
Time 4-5 0.87** 0.76** 0.52* 0.79™* 0.77"* 0.65*** 0.53  reciprocal both not clear

Reciprocal: Reciprocal influence between agendas,

Not Clear: not clear intermedia agenda setting effect,

RC* = Rozelle-campbell results.

Corr_RC* = Correlations higher than rozelle-campbell baseline.

ACorr_RC* = Auto correlations smaller than rozelle-campbell baseline.

* Pearson product moment correlations reveal significance at the p < 0.05 level.

** Pearson product moment correlations reveal significance at the p < 0.01 level.
% Pearson product moment correlations reveal significance at the p < 0.001 level.

Lee et al. (2005) examined the intermedia relationship between newspapers and Internet
bulletin boards during the 2000 general election in South Korea and examined both the first
and the second levels of agenda-setting. The results of the cross-lagged correlations indicated
that there were intermedia influences between newspapers and Internet bulletin boards. For re-
testing results, researchers used new R script, so the script retrieved same results. Findings are
presented in Table 3, below.

Table 3. Lee’s (2005, p. 66) cross-lagged correlations for issue agenda

Days X1X2  Y1Y2 XI1Y1l X2Y2 X1Y2 YIX2 RC Corr_RC direction ACorr_RC
Time1-2 012 041 087* -027 015 -0.16 0.09 notreciprocal XinfluenceY not clear
Time2-3 038 031 -027 092* 033 022 011  reciprocal both not clear
Time3-4 0.65  0.88* 0.92* 093* 0.84* 0.78. 071  reciprocal both not clear

Reciprocal: Reciprocal influence between agendas,

Not Clear: not clear intermedia agenda setting effect,

RC* = Rozelle-campbell results.

Corr_RC* = Correlations higher than rozelle-campbell baseline.

ACorr_RC* = Auto correlations smaller than rozelle-campbell baseline.

* Pearson product moment correlations reveal significance at the p < 0.05 level.

** Pearson product moment correlations reveal significance at the p < 0.01 level.
*** Pearson product moment correlations reveal significance at the p < 0.001 level.

Kushin’s (2011) dissertation assessed the argument that social media, specifically Twitter, had
a direct influence on the news media agenda. Results of the cross-correlation showed that there
was a lack of intermedia agenda-setting between New York Times Online and Twitter for both
“within-day” and “between-day” panels. For re-testing results, researchers used new R script, so
the script retrieved same results. Findings are presented in Table 4, below.
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Table 4. Kushin’s (2010, pp. 88-91) cross-lagged correlations for issue agenda

Days X1X2  Yly2  XIYD X2Y2 XI1Y2 YIX2 RC Corr_RC direction ACROCH_
Time 1 ot
Morning-  0.78%*  0.86*** 0.78%* 0.67** 0.58** 0.79"** 0.60 reciprocal Y influence X dlear
Evening
Time1-2 084 093 0.67°% 077 066" 072" 064 reciprocal  both C’f::r
Time 2
1 bl ok okt ok h% k% n0t H nOt
Morning-  0.95 0.83 0.77 0.87 0.89 0.72 0.73 . X influence Y
i reciprocal clear
Evening
Time2-3 092 0.96*** 0.87*** 0.92%** 0.83*** 0.95*** 0.84 reciprocal Y influence X cIllf:):r
Time 3 not
Morning- ~ 0.93*%* 0.94** 092 0.75%%* 0.85** 0.81** 0.78 reciprocal both clear
Evening
Time3-4  040° 085%* 075%* 026 074** 027 033 "% = XinfluenceY
reciprocal clear
Time 4 not
Morning- 0.14 074" 026  049* 019 057 020 reciprocal Y influence X dlear
Evening
Time4-5  0.65%* 078% 049% 051%  037. 0.67** 036 reciprocal  both Crlle":r
Time 5 ot
Morning- 0.16  0.77%** 0.51*  0.57** 048 045 030 reciprocal both clear
Evening
Time5-6  0.82°% 0.88%* 057 076" 051 079%* 057 reciprocal Y influence X crlleO:r
Time 6 not
Morning- ~ 0.36.  0.75%* 0.76** 0.91** 0.38. 0.68** 0.49 reciprocal Y influence X clear
Evening
Time6-7  070°* 056% 091%* 048  050* 070"* 044 reciprocal  both CT:;
Time 7 not
Morning- 028 077 048 035  047* 042* 024 reciprocal both dlear
Evening

Reciprocal: Reciprocal influence between agendas,

Not Clear: not clear intermedia agenda setting effect,

RC* = Rozelle-campbell results.

Corr_RC* = Correlations higher than rozelle-campbell baseline.

ACorr_RC* = Auto correlations smaller than rozelle-campbell baseline.

* Pearson product moment correlations reveal significance at the p < 0.05 level.

** Pearson product moment correlations reveal significance at the p < 0.01 level.
*** Pearson product moment correlations reveal significance at the p < 0.001 level.

The present study’s data results were matched 100% with Melek’s, Tedesco’s, Lee’s and Kushin’s
results. All the results can be monitored within the original data of Melek (2015)’s [pp. 93-97],
Tedesco (2005)’s [pp. 105-108], Lee et al. (2005)’s [p. 66] and Kushin (2011)’s [pp. 88-91] studies.
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Discussion

Although new R Studio scripts in this paper are quite basic, the present study’s data analysis
100% has matched with the results of previous studies. The validity and reliability of the code
prepared with the R Studio results were tested by reproducing four previous studies. The results
suggest that researchers can use this R Studio scripts to conduct their intermedia agenda-setting

analysis.

As a consequence, it can be thought that re-testing previous studies is confirmed. By re-
testing and confirming aforementioned studies, we encourage researchers to adapt this script to
their research. The results suggest that researchers can use this R Studio scripts to conduct their
intermedia agenda-setting analysis. Conducting this study with R Studio provides a facilitating
and integrating solution for collecting, organizing, classifying and analyzing data. Although in
many studies, data is still analyzed with Excel or SPSS. R and R Studio provides a researcher with
greater convenience, flexibility and practicality. The agenda setting effect between the two media
for specified durations can be achieved through SPSS or Excel. However, measuring the effect of
agenda setting among hundreds of time periods and hundreds of media in big data environment
requires incredible labor and time. Thanks to this code, the agenda setting effect of limitless time

periods and limitless media can be easily tested.

This study enables all interested researchers who wish to repeat the study to access easily the
codes and data used in this analysis. This method also enables researchers to conduct multinational
research with transparent sharing of data collection process and analysis. Although R Studio new
scripts are quite basic and allows for many applications, we encourage researchers to adapt the
scripts to their research by adding additional items. The present study, which aimed to advance
reproducible research, is shared on figshare site https://figshare.com/s/85f17d350371a288978¢c
with all its data and scripts.
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Appendix
Appendix A: Coding Procedure

Even if researcher has not completed their study solely in R Studio, they can still use this
formula using Excel to organize the data. Two different media content analysis data are saved
separately as an excel file. The researcher enters the data set to the appropriate columns. The
first column should consist of the variables collected during the content analysis. The following
columns should consist of the data from X media where the correlation is being searched for.
Data for both X and Y media should be placed in time order. After the columns are filled, the data
is ready to be analyzed through R studio.

For conducting the Rozelle-Campbell Baseline analysis, researcher first needs to install the
readxl package in R Studio by using the install.package(“package-name”) code which are shown
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below. readxl is a package which requires to import data from Excel (Wicham & Bryan, 2018).
After the installation of readxl package, library(readxl) should be run (see below). After installing
the package, the data sets created in Excel are ready to be used in R Studio. With the help of
read_excel function data sets can be easily imported to R Studio. The imported data should
be introduced to R Studio by assigning the relevant columns to the script. The corresponding
explanations of how the data set is assigned are shown below. After the data and time series have
been identified as explained below, it is ready for the correlation tests then.

# Install readx] package due to import excel file

# install package

install.package(“readxl”)

# use readx] package in R

library(readxl)

# import x media content analysis data from excel file

xmedia < — read_excel(“Bookl1.xlsx”, sheet = “xmedia”)

# choose numeric data and eliminate first column which is variable name
xmedia < — xmedial[, 2:ncol(xmedia)]

# import y media content analysis data from excel file

ymedia < - read_excel(“Book1.xlsx”, sheet = “ymedia”)

# choose numeric data and eliminate first column which is variable name
ymedia < - ymedia[, 2:ncol(ymedia)]

#create empty data.frame (da, pv and df)

da < - NULL
pv < - NULL
df < - NULL

# Before running the loop cycle, the researcher should choose which type of correlation want
to use. If Pearson correlation will be used, the researcher should replace “spearman” to “pearson”
as listed below.

# Loop starts below

for (iin 1:ncol(xmedia)) {

# xmedia Time 1 and Time 2 auto correlation

X1X2 < - cor.test(as.numeric(unlist(xmedia[i])), as.numeric(unlist(xmedia[i+1])),
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method = “spearman”)
# ymedia Time 1 and Time 2 auto correlation
Y1Y2 < - cor.test(as.numeric(unlist(ymedia[i])), as.numeric(unlist(ymedia[i+1])),
method = “spearman”)
# Correlation between xmedia Time 1 and ymedia Time 1
X1Y1 < - cor.test(as.numeric(unlist(xmedia[i])), as.numeric(unlist(ymedia[i])),
method = “spearman”)
# Correlation between X Media Time 2 and Y Media Time 2
X2Y2 < - cor.test(as.numeric(unlist(xmedia[i+1])),
as.numeric(unlist(ymedia[i+1])), method = “spearman”)
# Cross correlation X Media Time 1 and Y Media Time 2
X1Y2 < - cor.test(as.numeric(unlist(xmedia[i])), as.numeric(unlist(ymedia[i+1])),
method = “spearman”)
# Cross correlation Y Media Time 1 and X Media Time 2
Y1X2 < - cor.test(as.numeric(unlist(ymedia[i])), as.numeric(unlist(xmedia[i+1])),
method = “spearman”)
# All correlations are merged in new data.frame which name is called final.
final < — data.frame(X1X2$estimate,Y1Y2$estimate,X1Y1$estimate,
X2Y2$estimate, X1Y2$estimate, Y1X2$estimate)
# Give column names according to the findings
colnames(final) < - ¢(“X1X2”, “Y1Y2”, “X1Y1”, “X2Y2”, “X1Y2”, “Y1X2”)

final$RC describes the main Rozelle-Campbell formula, which is automated in the code,
which helps to calculate the intermedia agenda-setting influence and the direction of influence

as shown above.
# Calculate Rozelle-Campbell formula
final$RC < - ((final$X1Y1+final$X2Y2)/2)*((((final$X1X2A2)+(final§Y1Y2A2))/2)A(1/2))

# Analyze whether cross correlations are bigger than Rozelle-Campbell base line, so that this

indicates that agenda setting influence may exist.
final$Corr_RC < -
ifelse ((final$X1Y2 > final$RC) & (final$Y1X2 > final$RC),
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» <«

“reciprocal’, “not reciprocal”)

# Analyze intermedia agenda setting influence direction.
final$direction< -

ifelse ((final$X1Y2 > final$RC) & (final$Y1X2 < final$RC),
“X influence Y,

ifelse ((final$X1Y2 < final$RC) & (final$Y1X2 > final$RC),
“Y influence X7’both”))

# Analyze whether auto correlations are smaller than Rozelle-Campbell base line, researcher
may conclude that intermedia agenda setting influence has occurred.

final$ ACorr_RC <-

ifelse ((final$X1X2 < final$RC) & (final$Y1Y2 < final$RC),

“Clear”, “Not Clear”)

# create p.values from all cross-lagged correlations

pvalues < - data.frame(X1X2$p.value,Y1Y2$p.value,X1Y1$p.value,
X2Y2$p.value, X1Y2$p.value, Y1X2$p.value)

da< - rbind(da, final)

pv< - rbind(pv, pvalues)

# combine correlations results and p.values in same table.

translate< — function(z){

symnum(z, corr = FALSE,

cutpoints = ¢(0,.001,.01,.05, .1, 1),

symbols = c(“7HTHTT €))}

pvalue < - data.frame(lapply(pv ,translate))

df < - data.frame(matrix(ncol = ncol(da), nrow = nrow(da)))

colnames(df) < - colnames(da)

df$X1X2< - paste(as.factor(da$X1X2), as.factor(pvalue$X1X2.p.value), sep="")
df$Y1Y2< - paste(as.factor(da$Y1Y2), as.factor(pvalue$Y1Y2.p.value), sep="")
df$X1Y1< - paste(as.factor(da$X1Y1), as.factor(pvalue$X1Y1.p.value), sep="")

df$X2Y2< - paste(as.factor(da$X2Y2), as.factor(pvalue$X2Y2.p.value), sep="")
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df$X1Y2< - paste(as.factor(da$X1Y2), as.factor(pvalue$X1Y2.p.value), sep="")
df$Y1X2< - paste(as.factor(da$Y1X2), as.factor(pvalue$Y1X2.p.value), sep="")
df$RC< - da$RC

df$Corr_RC< - da$Corr_RC

df$direction< — da$direction

df$ACorr_RC< - da$ACorr_RC

# Create a column which is called as “days” and indicate time lags between time durations.
days < - c(paste0(“time”, 1:nrow(df),”-”, “time”, 1:nrow(df)+1))

df< - cbind(days,df)

}

# For loop is closed.

At this point, all the correlations and information stored the df data set help researcher to
evaluate the influence of setting the media agenda. From looking at these data set, the researcher
gets information about the existence and the direction of the intermedia agenda-setting influence.
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