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Cokluortam Ogrenme Materyalinde Duygu Salinimini

Belirleme

Adem OZGUR, Fatih SAGLAM? Burkay GENGC3, Arif ALTUN#

Ozet

Cokluortam 6grenme materyallerinin (COM) duygusal tasarimi
ile 6grenenlerde belirli bir duygu olusturma (olumlu-olumsuz),
ogrenenlerin motivasyonlarini dizenleme, bilissel 6zelliklerini
ve ogrenme ciktilarini etkileme gibi hedefler gudulmektedir.
Bununla birlikte, COM’lerin duygusal niteligini saglamak icin
belirli yonergelerin gelistiriimesi onemlidir. Bu c¢alismada,
metinleri agisindan olumlu ve olumsuz duygusal tasarima
sahip iki COM'Un duygu salinimini belirlemek icin duygu
haritasi modeli (DHM) kullaniimistir. DHM soézltk (lexicon)
tabanli bir metin duygu analizi (sentiment analysis) aracidir.
DHM surecine gére; 6ncelikle olumlu ve olumsuz COM’ler cimle
cumle ayrilmis ve her bir cimlenin duygu tonu hesaplanmistir.
Ardindan olumlu ve olumsuz COM'’ler icin hesaplanan duygu
ton degerleri Shewhart Kontrol Diyagrami  Uzerine
yerlestirilerek metinlerin duygu salinimlari gorsellestirilmistir.
Duygu salinimi igerisinde; istikrarli, belirgin, baskin, siddetli
duygularin yer aldigi bolgeleri belirlemek icin analiz kurallari
uygulanmis ve bu bolgeler diyagram uzerinde
belirginlestirilmistir. Sonuc¢ olarak, olumlu COM'deki duygu
salinimlarinda olumsuz COM'e gére daha fazla istikrarli
bélgenin yer aldigi gérilmdastdr. Bu baglamda, COM’lerde yer
alan metinlerin DHM ile duygu analizinin yapilmasi, COM’lerin
duygusal tasarimi ve 6grenme-ogretme sdrecglerinde kullanimi
tartisiimistir.
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Giris
GUnlUk yasamda okunan yazilar, izlenilen videolar, karsilasilan olaylar ve
icerisinde bulunulan baglamlar insanlara olumlu veya olumsuz ¢esitli
duygular hissettirmektedir. Benzer sekilde 6grenme-6gretme surecleri
icerisinde de égrenenler okula, sinifa, derse, konuya yonelik duygular
deneyimlemektedir. Ogrenenlerin bu sUreclere iliskin ilgisini ve
cabasini artirici duygular deneyimlemesi gelisim ve 6grenme ciktilarini
etkilemesi acisindan onemlidir. Bununla birlikte metin, ses, godrsel,
animasyon, video gibi bilesenleri icerisinde barindirabilen ¢okluortam
dgrenme materyalleri  (COM)  dgrenenlerde  duygu uyandirma
potansiyeline sahiptir. Duygusal tasarim calisma alani COM'lerin
icerdigi duygularin duzenlenmesi Uzerine odaklanirken, dogal dil
isleme (DDI) calisma alaninin bir kolu olan duygu analizi (sentiment
analysis) ise COM'lerin icerdigi duygularin bilgisayar ortaminda
tespitine  odaklanmaktadir. Boéylece COM'lerin  6Jrenenlerde

uyandirabilecegi potansiyel duygularin tespiti yapilabilecek ve
duzenlenebilecektir.

COM'lerin gelistiriimesinde bilissel tasarim dzelliklerinin  yaninda
duygusal tasarim ézelliklerinin de Uzerinde durulmasi dnemlidir. Bilissel
tasarim &zellikleri 6grenenin bilgiyi islemesini desteklerken, COM'Un
duygusal ozellikleri ogrenenin duygularini duzenleyebilme
potansiyeline sahiptir (Plass ve Kaplan, 2016). Ogrenenlerin
deneyimledikleri bu duygular, konuya olan ilgilerini artirabilir, COM'e
baglanmalarini, bilgilerin  kavranmasini, kaliciligi ve transferini
destekleyebilir (Mayer ve Estrella, 2014; Moreno ve Mayer, 2007; Stark ve
digerleri, 2018; Um ve digerleri, 20T11).

COM'lerde duygusal tasarim (emotional design) calisma alani
kapsaminda; bir COM'Un duygu olusturma acisindan nasll
tasarlanacadl ve tasarlanan bir COM'Un &gdrenenlerin duygulari,
motivasyonlari ve 6grenme ciktilari Uzerine nasil bir etkisi oldugu
arastiriimaktadir. COM'Un belirli ézellikleri, bilesenleri ve saglarliklari
(affordance, dégrenen materyalde fiziksel etkilesim acisindan neler
yapabiliyor, orn: surukle birak etkinlikleri, ileri-geri gezinim vb.)
duzenlenerek, &6grenme surecinin duygusal yonunun yonetilmesi
vurgulanmaktadir (Taylor ve Statler, 2014). Ogrenenlerde duygusal etki
birakabilecek duygusal égelerin ve tasarim tekniklerinin kullanimiyla,
belirli duygulari (olumlu-olumsuz) olusturarak daha verimli 6grenme
ciktilar elde edilebilmektedir (Dong, 2007; Um ve digerleri, 2011). insan-
bicimlilik (Um ve digerleri, 2011), renk kombinasyonlari (Plass ve
digerleri, 2014), animasyon (Brom ve digerleri, 2016), metinlerin
duygusallastiriilmasi (Stark ve digerleri, 2018) gibi yontem ve teknikler
bu alanda siklikla kullanilmaktadir.

Bu calisma kapsaminda, COM'lerin icerdigi metinlerin duygusal
tasarimina ve metnin icerdigi duygunun analizine odaklanilmistir.
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Duygusal ozelliklere (olumlu veya olumsuz) sahip olan &gretimsel
metinlerin  6grenmeyi destekledigi bulunmustur (Flemming ve
digerleri, 2018; Stark ve digerleri, 2018). Bir 6grenme ortaminda yer alan
iceriklerin yaninda metin odakli tartisma ortami mesajlari, 6grenen-
ogretici ve 6grenen-6grenen mesajlasmalari, sorulan sorular, dénutler
gibi yapilarin da &grenenlerde olumlu ve olumsuz duygulanim
olusturma potansiyelleri bulunmaktadir (Cobos ve digerleri, 2019).
Ogrenenlerin duygusal acidan nasil bir metinle karsilasabileceginin
tespiti onlarin potansiyel olarak yuklenecegi duygusal duruma da isaret
edebilmektedir (Cobos ve digerleri, 2019; Flemming ve digerleri, 2018).
Bu kapsamda metinsel 6gelerin icerdigi duygunun belirlenmesi 6nemli
gérunmektedir.

Duygu analizi (sentiment analysis), metinlerde yer alan duygunun yonu
(olumlu-olumsuz) ve tonu hakkinda bilgi edinmeyi mumkun kilan
dogal dil isleme uygulamalarindan bir tanesidir (Liu, 2020). Duygu
analiziyle bir metnin geneline iliskin olumludan olumsuza giden bir
cikarim yapilabilmekle birlikte, metni cumle cumle analiz ederek bir
duygu salinimi Uzerinden c¢ikarimlar yapilabilmektedir. Bu c¢alismada
duygusal tasarimla olusturulan olumlu ve olumsuz COM metinlerinin
duygu salinimlarinin belirlenmesi ve analizi hedeflenmistir. Saglam
(2019) tarafindan hazirlanan, sdzIlUk (lexicon) tabanli duygu analizini
temel alan, duygu haritasi modeli (DHM) kullanilmistir. Calismada
dncelikle COM metinlerinin duygusal tasarimi, ardindan metinlerin
icerdigi duygunun duygu analizi ile nasil analiz edildigi aciklanmistir.

COM Metinlerinin Duygusal Tasarimi

COM'leri tasarlarken metinlerin de 6drenenlerin duygusal durumlari
Uzerinde etkisine dikkat cekilmekte, metinlerin daha etkili bilissel
islenmesi ve 6grenme ciktilari olusturmasi kapsaminda olumlu ve
olumsuz duygusal tasarimin onemi vurgulanmaktadir (Stark ve
digerleri, 2018). Mayer (2009) 6grenenin COM ile etkilesimini, bir sosyal
olay olarak gormektedir. Sosyal yasamda bizi duygusal ydnden
etkileyen etkilesimlerin COM'lere aktarilabilecedini, sosyal ipuclarinin
ogrenenin sosyal buradalik saglamasiyla materyali daha lyi
anlamlandirmaya calisacagini belirtmektedir. Metinleri duzenleyerek
dgrenenin COM’e olan ilgisinin artiracadini ifade etmektedir. Bu
kapsamda ogretimsel mesajlarin formal stilden, asiriya kacmadan
konusma stilinde olusturulmasini énermektedir. Materyalde gecen
ifadeler sen ve senin gibi sahis zamirleri kullanilarak gunluk konusma
seklinde hazirlanabilmekte, dogrudan ogrenenle konusma, yorum
cumleleri de materyale eklenebilmektedir. Mayer (2009)'in kisilestirme
ilkesi olarak adlandirdigi bu sure¢ metnin duygusal tasariminin ilk
orneklerinden oldugu soylenebilir. Lin vd. (2020) yaptiklari ¢calismada
kisilestirme ilkesinin kaliciligi artirdigini, ayni zamanda 6grenenlerde
baski duygusunu da artirdigini bulmuslardir. Kuhl ve Zander (2017)
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beyin kanamasi gibi rahatsiz edici iceriklerde (aversive content)
konusma dilinin  kullanimi  olgusal bilgiyi &é3renmede avantaj
saglamadigl, durumsal kaygl durumunu degistirmedigi, bilginin
transferinde olumsuz etki yarattigi bulunmustur.

Stark vd. (2018) metnin barindirdigi duygu ifadeleri ve okuyucuda
olusan duygu arasindaki farka dikkat cekmektedir. Ozellikle metnin
barindirdigi duygu yuklu olaylarin, hikayelerin ve durumlarin hangi
kelimelerle aktarildigl, duygu tonu yuksek kelimelerin yer almasi
(mutlu, htzuanlud vb.), Unlem ifadeleri (tuh!, Stper!, vb.), benzetmeler ve
metaforlarin kullanilmasi metnin duygu potansiyelini artirmaktadir.

Bir diger metin duygusallastirma stratejisi olarak anlatimlar
kullanilmaktadir. Flemming vd. (2018) metni duygusallastirarak
okuyucuda ilgi uyandirmak ve devam etmesinde motivasyon saglamak
icin anlatimdan faydalanmistir. Olgusal bilgi listesinden olusan icerik,
bir arastirma projesinin gazete yazisi seklinde raporlastirilarak
duygusallastiriimistir. Burada sehirde yasayan iki vahsi hayvanin hayat
hikayesi  isimler, yerler ve olaylara yer \verilerek metin
duygusallastiriimistir. Bu ¢calismada anlatimin 6grenme, konuya yonelik
tutum ve risk algisi degisimlerini etkilemedigini bulmuslardir.

Stark vd. (2018) ise duygusal kelimeler (&fkeli, mutlu, kizgin gibi),
duygusal Unlemler (tuh, vah, iste vb.) veya duygusal potansiyele sahip
kelimeler, metaforlar kullanilabilecegdini, fakat cokluortam metinleri
bilimsel olduklari icin duygusal kelimeler ve unlemlerin ¢ok uygun
olmadiklarini  vurgulamistir. Arastirmacilar olumlu veya olumsuz
duygusal metafor kelimeleri iceren metinlerin oldugu COM'’lerden
dgrenenlerin nétr COM'den dgrenenlerden daha fazla 6grenme testi
puani elde ettikleri bulmuslardir. Diger taraftan negatif aktivasyon
degisimleri materyalden etkilenmezken, pozitif aktivasyon degerleri
materyalin kendisinden kaynakli (gruplar arasi farklilasmadan) dusus
gostermistir. Degerlik skorlarinda ise negatif materyalin 6grenenlerin
degerlikler skorlarinda anlamli bir dusus bulunmustur. Bir baska
deyisle, negatif materyal 6grenenlerin degerlik durumlarini etkilemistir.

Ozetle, metinler aktardiklari anlamlarin yaninda belirli duygu
potansiyeli icermektedir ve bu potansiyel, metni okuyanlarin duygusal
sureclerini etkileyebilmektedir. Haber, roman, hikaye gibi okuyucularin
duygularini dogrudan etkilemeyi hedefleyen metinlerin yaninda egitsel
metinler de icerdigi duygu potansiyeli olan kelimeler, olaylar ve
hikayeler araciligiyla bunu okuyanlarda, dinleyenlerde bazi duygular
olusturabilmekte ya da duygularini degistirme potansiyeline sahiptir.
Bununla birlikte, metinde kullanilan bu yapilarin miktari ve yénu
(olumlu-olumsuz) dogal dil isleme agisindan tahmin edilebilirdir.
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Duygu Analizi (Sentiment Analysis)

Metinleri ve sesleri bilgisayarin anlayabilecegi ve analiz edebilecedi bir
yaplya donusturme sureclerine dogal dil isleme denmektedir (Liu,
2020). Dogal dil islemenin uygulama alanlarindan birisini de
metinlerdeki duygulari, hisleri, gorusleri ortaya cikarmak icin yapilan
duygu analizi olusturmaktadir (Campesato, 2021). Duygu analizi gorus
analizi olarak da anilmaktadir (Liu, 2020). Kullanicilarin belirli konular,
ticari urunler, drunlerin belirli ozellikleri hakkinda metin halindeki
gorusleri olumlu, nétr ve olumsuz olarak siniflandirilabilmektedir (Thet
ve digerleri, 2010). Boylece insanlarin belirli Urunlere ve konulara olan
yaklasimlarive duygulari belirlenebilmektedir. Mikroblog, yorum, forum
tartismalari gibi  kullanicilar tarafindan olusturulan iceriklerdeki
duygulari ortaya ¢cikarmada yaygin bir bicimde kullanilmaktadir (Akgul
ve digerleri, 2016; Liu, 2020). Bununla birlikte haber, makale, 6gretim
icerigi gibi hazirlanan metinlerin de kullanicilar Uzerinde duygusal
acidan bir etkisinin olabilecegi yaklasimi oldukc¢a yayginlasmistir.
Boylece ders iceriklerinin veya ogretici metinlerin bireyler Uzerinde
olusturabilecegi potansiyel duygu, duygu analizi ile belirlenebilir (Cobos
ve digerleri, 2019; Saglam 2019; Souza ve Perry, 2018).

Duygu analizinde; belirli bir dokUmana, cumleye ya da hedefe yonelik
(aspect) duygunun belirlenmesi amacglanmaktadir. Diger bir ifadeyle bu
yapilarin belirli bir duyguya siniflandirilmasi hedeflenmektedir. Bu
siniflandirmalar ikili (pozitif ve negatif), Uc¢lu (pozitif notr ve negatif) veya
besli olmak Uzere daha hassas siniflardan olusabilmektedir. Ayrica
duygunun net olmadigi durumlarda karmasik sinifi  da
eklenebilmektedir (Liu, 2020; Saglam, 2019).

Duygu analizinde; sozluk (lexicon) tabanh yaklasim ve makine
ogrenmesiyaklasimiolmak Uzere iki temel yaklasim bulunmaktadir. Bu
calismada sozluk tabanli yaklasim ele alinmistir. Soézluk tabanli
yaklasimda sozlukte yer alan kelime veya kelime gruplarina iliskin
sozIluUk anlami, polarite (duygu yénu), cumle ogesi, polarite degeri
(duygu skoru), es anlamlilar gibi bilgiler yer almaktadir (Dehkharghani
ve digerleri, 2016). Metinlerin icerdigi kelimeler kok (stem) veya bas
sozcuk (lemma) haline getirilerek sozlUukteki kelimelerle eslestiriimekte
ve sonucunda metnin duygu skoru hesaplanabilmektedir (Cobos ve
digerleri, 2019).

Dogal dil isleme, egitsel baglamda égrenen performansini anlama,
ogrenenlerin  etkilesimi  ve donutlerini analiz etme, &grenme
materyallerinin iyilestiriimesi olmak Uzere U¢ temel hedef icin
kullanilabilmektedir (Cobos ve digerleri, 2019). Duygu analizi de
ogrenme materyallerinin duygusal gidisatinin ortaya konmasi, metinde
kullanilan olumsuz, kotu kelimelerin ve cumlelerin tespiti, duygusal
potansiyelinin belirlenmesi gibi amaclarla hizmet etmektedir (Cobos ve
digerleri, 2019; Saglam, 2019). Saglam (2019) calismasinda bir duygu

36



PAUEFD, 60, [2024] OzgUr vd. https://doi.org/10.9779/pauefd.1178733

sozIlugu gelistirmis ve cesitli haber metinlerine ve pamuk prenses
hikayesinin  metnine yonelik sozIlUk tabanl duygu analizini
uygulamistir. Gelistirdigi duygu haritasi modeli (DHM) ile standart bir
grafik Uzerinde metinlerin duygu haritasini ¢ikartmakta ve belirli
kurallara gére cikarimlar yapmaktadir. Bdylece metinlerde duzenli
duygusal salinimlari  belirlenebilmekte, uc¢ degerlerin tespiti
yapilabilmekte ve istendiginde metin duzenlenerek duygusal salinim
belirli bir duzeyde tutulabilmektedir. Diger taraftan Cobos vd. (2019) ise
ogrenme materyalini ve 6gretme-6grenme surecini iyilestirmek icin bir
KACED  (Kitlesel Ac¢lk  Cevrimici  Dersler)e  yonelik  video
transkripsiyonlarini, degerlendirme etkinliklerine yénelik sorular ve
cevaplarini, égrenenlerin forum goénderilerini sézluk tabanl duygu
analizini gerceklestiren bir arac gelistirmislerdir. ispanyolca metinler
icin gelistirilen bu aragla ders iceriklerinin duygusal salinimlarini
gorsellestirebilmekte, farkli dersler arasinda duygusal salinimlari
karsilastirabilmekte ve bdylece metinlerin belirli noktalarina mudahale
etmek icin pratik bir ara¢c sunmaktadirlar. Arastirmacilar, 6grenenlerin
derslere yonelik yorumlarini analiz ettiklerinde daha olumlu yoruma
sahip derslerde daha fazla tamamlama oranlarinin yakalandigini
goérmuslerdir. Diger taraftan bUyUk capli metinlerde gecen kotU ve/veya
asiri olumsuz sozlerin tespiti ve duzeltilme onerilerinin verilmesinde
duygu analizi d6nemli bir role sahiptir (Saglam, 2019).

Calismanin Amaci ve Onemi

Bu calismanin amaci, duygusal tasarim ozelliklerine gére duzenlenmis
olumlu ve olumsuz COM metinlerinin (Ozgur, 2021) duygu salinimlarini
belirlemek icin dogal dil islemenin hedeflerinden bir tanesi olan duygu
analizini uygulamaktir. COM metinlerinin duygu analizi icin DHM
(Saglam, 2019) kullanilacaktir.

Turkce duygu analizi calismalarinda Urunlere-hizmetlere yoénelik
kullanici yorumlari (Tuzcu, 2020), haber metinleri (Saglam, 2019), bir
konuya yonelik Twitter mesajlari (Agrali ve Aydin, 2021; Aydin ve
digerleri, 2021) oldukca yaygin olmakla birlikte, Turkce &gretimsel
metinlerin icerdigi duygularin analizine yonelik bir calismaya
rastlanmamistir. Bu calisma, égretimsel metinlerde (6rn: COM, kitap,
makale vb.) nasil bir duygusal salinim oldugunun belirlenmesi ve metni
tasarlayanin duygusal salinima mudahale edebilmesi icin destek
saglama noktalarinda katki saglayabilecektir. Bununla birlikte COM'U
okuyan Dbireylerde olusabilecek duygulara yonelik c¢ikarimlar
yapilabilecektir.

COM'lerin duygu salinimin belirlenmesi, COM'e duygusal ozellikler
kazandirmak ve bunu degerlendirmek isteyen arastirmacilara pratik bir
yaklasim kazandirabilecek DHM (Saglam, 2019)yi tanitma ve
degerlendirme acisindan bu c¢alismanin dnemli oldugu belirtilebilir.
Cesitli dillerde yapilan &gretimsel metinlere ydnelik duygu analizi
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calismalari da dillere 6zgu sézluklerin (lexicon), etiketlenmis verilerin vb.
kullanimini gerektirmektedir.

DHM ile duygu analizi uygulanacak olan olumlu ve olumsuz COM'ler
Ozgur (2021) tarafindan hazirlanmis olup, ayni calismada COM'lerdeki
her cumle d6grenenler tarafindan olumlu-olumsuz 6lcegiyle (Bradley ve
Lang, 1994) degerlendirilmistir. Bu acidan, ayni COM'lerin DHM ile
duygu analizinin gerceklestiriimesi, iki calismanin sonuclarinin
karsilastirilmasi acgisindan onemlidir. Boylece Turkce ogretimsel
metinlerin duygu analizine yonelik oneriler verilebilecektir.

Arastirma sorulari;

1. Olumlu ve olumsuz COM'Un cumlelerine iliskin ddrencilerin
verdigi degerlik (olumlu-olumsuz o6lcegi) puanlari nasil farkhlik
gostermektedir?

2. Olumlu ve olumsuz COM'Un, DHM ile duygu analizi sonucunda
duygu salinimi sonuclari nedir?

Yontem

Birinci arastirma sorusunda, Ozgur (2021) tarafindan hazirlanan olumlu
ve olumsuz COM'lerin cumlelerine yénelik 6grencilerin verdikleri
degerlik (olumlu-olumsuz 06lcegi) puanlart karsilastirilmistir.  Yari
deneysel desenlerden denklestirilmis (counterbalanced) desen
kullaniimistir. Denklestiriimis desende her gruba tum mudahaleler
farkli sirada uygulanmaktadir (Fraenkel ve digerleri, 2011).

Ikinci arastirma sorusunda, olumlu ve olumsuz COM'lerde yer alan
cUmlelere, duygu analizi ile duygu tonu atanmasi hedeflenmistir.
Duygu analizi, insan dilinde yazilmis metinlerin bilgisayar tarafindan
¢cozumlenmesi saglayan dogal dil isleme uygulamalarindan bir
tanesidir (Campesato, 2021; Liu, 2020). Duygu analizi icin sézIUk tabanli
duygu analizi yapan Saglam (2019) tarafindan gelistirilen DHM araci
kullaniimistir. Oncelikle DHM'nin duygu analizini nasil gerceklestirdigi
ve sonuclarin nasil raporlandigina iliskin bilgiler verilmistir. Ardindan
olumlu ve olumsuz COM'lere DHM'nin uygulanmasina iliskin surec
aciklanmistir. Calismanin yapilmasinin etik acidan uygun olduguna
yonelik etik kurul onayi alinmistir.

Olumlu ve Olumsuz COM'’lerin Hazirlanmasi ve Degerlendirilmesi

Bu calismada, Ozgur (2021) tarafindan hazirlanan olumlu ve olumsuz
duygusal tasarima (DT) sahip iki farkli COM kullaniimistir. Bu baslik
altinda COM'lerin hazirlanmasi ve cUmlelerinin temel duygulanimin
degerlik boyutu (olumlu-olumsuz) acisindan nasil degerlendirildigi
aciklanmistir. Her iki COM'Un égrenme hedefleri ayni olmakla birlikte
icerik olarak kétu amacli yazilimlar ve kisiler ile bunlara karsi gelistirilen
bilgisayar vyazilimlari ve bilgi guvenligi &nlemleri konularini
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kapsamaktadir. COM'lerin gelistirilmesi strecinde, 6ncelikle her iki COM
icin ortak bir metin olusturulmustur. Daha sonra COM'lerin
ogrenenlerde olumlu ve olumsuz duygulanim olusturmasi icin
metinlerin ve gorsellerin duygusallastirilmasi hedeflenmistir.

Olumlu COM'de guUvenlik temasi 6n plana c¢ikarilmis, guvenligi
destekleyen bilgisayar yazilimlari ve bilgi guvenligi icin alinabilecek
dnlemler olumlu bir yaklasimla kurgulanmistir. Olumsuz COM'de ise
tehlike temasi 6n plana c¢ikarilmis, bilgisayara zarar vermeyi amaclayan
kotl amacl yazilimlarin ve Kisilerin bilgisayarlarimiza ve bilgilerimize
yoénelik etkileri olumsuz bir anlatim tarziyla kurgulanmistir. Materyaller
3 boélumden olusmaktadir. Birinci bdélumunde bir o6rnek olay
anlatilmistir. Olumlu COM'de guvenlik énlemleri alindiginda olumsuz
bir olaydan etkilenilmedidi, olumsuz COM'de ise 6nlem alinmadidinda
olumsuz  olayin bilgisayarimizi  ve Kisiyi nasil  etkiledigi
drneklendirilmistir.  ikinci  bélumde  olumlu  COM'de  guUvenlik
yazilimlarinin 6nemive bilgisayarimizi kétu amaclh yazilimlara karsi nasil
korudugu aciklanirken olumsuz COM'de gUvenlik yazilimlarinin
olmadigi durumlarda nasil zararlar verebilecedi anlatilmistir. UcdncU
bélumde ise olumlu COM'de cesitli guvenlik yazilimlarinin hangi tar
kotl amach yazilimlara karsi bilgisayarimizi ve bilgilerimizi korudugu,
olumsuz COM'de ise cesitli guvenlik yazilimlari olmadiginda kotu
amacll yazilimlarin verdigi zararlar aciklanmistir. Bu bélumde ayrica
kullanicilarin dikkat etmeleri gereken noktalara da yer verilmistir.
Materyalde yer alan basliklar ve bu basliklarda yer alan cumle sayilari
Tablo T'de verilmistir.

Tablo 1
Olumlu ve Olumsuz COM'lerin Konu Basliklari
Bolum Baslk Olumlu COM Olumsuz COM
No No Baslik N Baslik N
1 1  Kazanim 2 Kazanim 2
2  Duru'nun guvenli Duru'nun viruslUu
o 8 .. . 8
bilgisayari bilgisayari
Bolum-1 Toplam 10 Bolum-1 Toplam 10
2 3 Bilgisayar ve bilgi Kotu amach yazilim (KAY)
. i~ : 7 . 7
guvenligi nedir? nedir?
4 Bilgisayarimizi ve
bilgilerimizi nasil guvende 3 KAY'lar neden bulasir? 3
tutariz?
5 Guvenlik yazilimlar (GY) KAY'lar bilgisayarimiza 3
bize nasil yardimci olur? nasil girer?
6 GY'ler nelere karsi etkilidir? 4 KAY'lar nelerdir?
7 B{!glsayvarlm|2|vn Saldirilari énlemeye
guvenligini saglayan 8 14
calisan yazilimlar
yazilimlar
Bolum-2 Toplam 30 Bolum-2 Toplam 36
3 8 Antivirusler 28 Virusler 25
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9 GY'lerin Solucanlari

) . 10 Solucanlar 13
onlemesi

10 S]Yler |Ie'Truva atlarini T Truva Atlari 2
onlemesi

N Anti-casus yazilimlar 12 Casus yazilimlar 8

12 B'lllrygll.kgllamcuar 10 Kimlik avi 10
bilgilerini korur

13 Reklam yazilimi onleyiciler 6 Reklam yazilimlari 4

14 G]/ ler bilgisayarinizi bot 16 Bot aglar 14
aglarindan korur

15 Anti fidye yazilimlari N Fidye yazilimlari n

Bolum-3 Toplam 104 Bolum-3 Toplam 97

Genel Toplam 144 Genel Toplam 143

COM'deki metinlere duygusal o6zellikler katmak icin ise duygusal
nitelige sahip kelimelerden faydalaniimistir. SentiTurknet
(Dehkharghani ve digerleri, 2016) kelime sdzlUgunde yer alan olumlu,
yansiz ve olumsuz duygusal tona sahip kelimeler kullaniimistir. Olumlu
COM daha cok olumlu duygusal tona sahip kelimeler ile duzenlenirken
olumsuz COM olumsuz duygusal tona sahip kelimeler ile
duzenlenmistir. COM'lerde gérsellere ise insan-bicimlilik yaklasimi ile
olumlu ve olumsuz duygusal nitelik kazandiriimistir. Olumlu COM'de
gulumseyen, mutlu ve huzurlu gibi olumlu surat ifadelerine sahip
gorseller kullanilirken olumsuz COM'de mutsuz, kaygili ve hiazdanld
surat ifadeleri kullanilmistir (Sekil 1). Bu calisma kapsaminda sadece
metinler ele alinmistir.

Sekil 1
Olumlu ve Olumsuz COM'’lere Ait Ornek Ekran Gordntileri
Olumlu COM Olumsuz COM
m Bilgisayarimizin Guvenligini Saglayan Yazilimlar m Bilgisayarimiza Saldiran Yazilimlar
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Calisma Grubu

Calismaya, bir devlet Universitesinde okumakta olan 46 &grenci
katilmistir. Katilimcilarin  26(%56,5)'si  kadin, 20(%43,5)'si erkek, yas
ortalamasi ise 20.57'dir.

Veri Toplama Araci

Olumlu ve olumsuz COM cUmlelerin &gdrencilerde nasil bir his
olusturdugu, Bradley ve Lang (1994) tarafindan gelistirilen 06z-
degerlendirme mankeni (self-assessment manikin) kullanilarak
belirlenmistir. Oz-dederlendirme mankeni, ¢cesitli uyaranlarin kisilerde
nasil bir duygusal tepki olusturdugunu belirlemek Uzere dokuzlu likert
tipinde gorsel bir degerlendirme aracidir. Degerlik (olumlu - olumsuz),
uyarilma (sakinlestirici - heyecan verici) ve baskinlik (zayif - baskin)
olmak Uzere U¢ boyuttan olusmaktadir. Her boyutu temsil eden bes
goérsel manken kullanilmaktadir. Ornegdin degerlik boyutunda olumsuz
surat ifadesinden olumlu surat ifadesine giden bes gdrsel manken
vardir. Katilimci o boyutta yapacagdi isaretlemeyi gorsel Uzerinde veya iki
gorsel arasina yapabilmektedir. Bu calisma kapsaminda cumlelerin
ogrenciler tarafindan olumsuzdan olumluya giden bir sekilde
degerlendirilmesi icin sadece degerlik boyutunu ele alan gorsel
manken, besli likert (1=olumsuz, 3=no6tr, 5=olumlu) seklinde
kullanilmistir.

Veri Toplama Sireci

Katilimcilarin ilk yarisina (N=23) olumlu COM, ikinci yarisina (N=23) ise
olumsuz COM cumleleri uygulanarak cumlelerin kendilerinde nasil bir
his uyandirdigini degerlik boyutu 6z-degerlendirme mankeni Uzerinde
bilgisayar ortaminda isaretlemesi istenmistir. Katilimcilardan her cimle
icin olumsuz surat ifadesinden olumlu surat ifadesine giden 5 gérsel
mankenden birini isaretlemesi istenmistir. Bu uygulamadan iki hafta
sonra, ayni streg, katihmcilarin ilk yarisina olumsuz COM, ikinci yarisina
olumlu COM uygulanarak gerceklestiriimistir. Boylece her 6Jrenen
hem olumlu hem de olumsuz COM'U dederlendirmistir.

Verilerin Analizi

Ogrencilerin cumlelere yénelik verdikleri degderlik puanlarina iliskin
betimsel istatistiklere yer verilmistir. Ogrencilerin olumlu ve olumsuz
COM cUmlelerine verdikleri degerlik puanlari arasinda bir fark olup
olmadigl, bagimli érneklem t-testi ile karsilastiriimistir. Bu asamadan
sonra DHM tanitilmis, ardindan COM'lere DHM ile duygu analizinin
gerceklestirilme sureci aciklanmistir.

Duygu Haritasi Modeli (DHM)

Dokuman seviyesindeki duygu analizi calismalarinda, metni bir batudn
olarak olumlu/nétr/olumsuz olarak siniflandirma ve sayisal bir skor
atama oldukca yaygindir (Liu, 2020). Diger taraftan bu yaklasim
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dokumanin icerisindeki duygu dalgalanmalarini géz ardi edilmesine
neden olabilmektedir (Saglam, 2019). Bir dokUmanda olumlu metinler
yer aldigl gibi olumsuz metinler de yer almaktadir. DHM sayesinde
kesifsel veri analizi yaklasimiyla bu duygu dalgalanmalarini zamana ve
gidisata go6re ortaya cikarma, gorsel olarak sunulmasina ve
yorumlanmasina imkan saglanmasi hedeflenmistir (Saglam, 2019).
Metinler cUmle seviyesinde ya da paragraf seviyesinde olabilmektedir.

Sekil 2
Ornek Duygu Salinim Grafidgi

N

Ton Degeri

Cumle No

Sekil 2'de ornek bir dokimanin cumle bazindaki duygu salinimini
gosteren grafik sunulmustur. Duygular hem pozitif hem de negatif
bdlgede salinim yapmaktadir. Ancak duygularin sadece grafige
yerlestirilmesi analiz icin yeterli degildir. Farkli dokUmanlara ait duygu
salinim grafiklerinin yorumlanabilmesi icin, grafigin standart bir dlcege
sahip olmasi gerekir. Bu nedenle DHM'de oncelikle duygusal ton
degerlerini standart bir zeminde tutmak icin Shewhart kontrol limitleri
ile olusturulan Shewhart kontrol grafigi kullaniimistir. Uretim ve kontrol
surecleri gdzetilerek Walter A. Shewhart tarafindan hazirlanan kontrol
grafikleri, bir surecin élcumu, degerlendirilmesi ve analizinde ekonomik
ve etkili bir arac olarak goérulmektedir (Ozcil, 2014).

COM'lerdeki duygu salinimini Shewhart kontrol grafiklerine yansitmak
icin kontrol limitlerinin belirlenmesi gerekmektedir. Kontrol limitleri Ust
Kontrol Limitleri, Merkezi Cizgi ve Alt Kontrol Limitleri olarak
isimlendirilmistir. Bu limit degerleri, istatistik acisindan guUven
araliklarini gésterir. Bu araliklar icerisindeki degisimler istatistik
acisindan tesadufi olarak kabul edilebilirken, sinir disi degisimler
anlamli bir farklihgr géstermektedir (Patir, 2009). Sekil 3'te Shewhart
kontrol grafikleri ile degisim limitleri arasindaki baginti goésterilmistir.
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Sekil 3
Shewhart Kontrol Diyagrami Limitleri
UKL-3 A 3 SIQIA mmm i m e m e em -
UKL-2 /\ LY S )
UKL-1 / \ 1 sigma _xT T
MC——f——— === % 68 %95 99
AKL-1 / \/ 1 sigma ff/l
AKL-2 2sigma ./ S '
AKL-3 R N V.

Degisim limit degerlerinin belirlenmesinde, u veri seti ortalamasini, o
standart sapmayi gostermektedir. Denklem (1)'deki matematiksel ifade
kullanilmistir.

UKL= u+k.o
MC = p (1)
AKL= p—k.o

Bu esitlikte;
UKL: Ust kontrol limit

MGC: Merkez cizgi
AKL: Alt control limit

k: Merkez cizgiden kac¢ standart sapma uzak oldugunu gdsteren
katsayidir.

Buradaki merkezi cizgi ve kontrol limitlerini belirlemek icin en az 5
cumle ve 5 paragraf iceren 92150 adet haber metnine sahip bir derlem
kullanilmistir. Haber metinleri cmle cumle ayristirilmistir. Ardindan
her bir cumlenin duygu tonu hesaplanmistir. Cumledeki her bir
kelimenin duygu tonu degeri SWNetTR++ Genel Amacli Turkce Duygu
SozIugu (Saglam ve digerleri, 2019) kullanilarak (pozitif/negatif)
etiketlenmistir. Toplamda 2,12 milyon cumle ile Shewhart Kontrol Limit
degerleri (Tablo 2) tespit edilmistir (Saglam, 2019).

Tablo 2
Shewhart Kontrol Diyagrami Limit Degerleri (Saglam, 2019)
Limit Deger
UKL-3 2.230580
UKL-2 1.462079
UKL-1 0.693588
MC -0.0749903
AKL-1 -0.843394
AKL-2 -1.611885
AKL-3 -2.380376

43



PAUEFD, 60, [2024] OzgUr vd. https://doi.org/10.9779/pauefd.1178733

Shewhart kontrol diyagrami limit degerlerinin belirlenmesiyle birlikte,
duygusal acidan degerlendirilecek metinsel iceriklerde (6rnegdin; COM,
haber metni gibi) yer alan cUmleler standart bir 6lcekte degerlendirilip
karsilastirilmasi yapilabilecektir. Duygusal ton degerleri sézIUk tabanli
duygu analizi ile belirlenen icerik cumlelerine ait duygu salinimlari, bu
limitleri baz alan grafikler Uzerine yerlestirilir. Elde edilen yapi, icerige ait
Duygu Haritasl olarak nitelendirilir ve artik iceriklerin yorumlanmasi
asamasina gelinmistir. Yorumlama icin bir sonraki paragrafta aciklanan
ve duygu analizine uyarlanan Shewhart Kontrol Grafigi Kurallari
uygulanmaktadir.

Shewhart kontrol diyagramindaki duygu salinim &runtulerindeki
tutarhliklarin analizine yonelik Western Electric (1956) ve Montgomery
(2009) tarafindan cesitli kurallar onerilmistir. Metinlerde duygu
saliniminin analiz edilmesine odaklanan Duygu Haritasi Modelinde 4
farkli kural uygulanmistir. Tablo 3'te her kuralin nasil uygulandigi,
kuralin nasil degerlendiriimesi gerektigi, bunun islevsel olarak ne
anlama geldigi ve bu kuralin anahtar kelimesi yer almaktadir (Saglam,
2019).

Tablo 3
Shewhart Kontrol Diyagrami Analiz Kurallari ve Degerlendiriimeleri
Kural Aciklama Degerlendirme islevsel ifade Anahtar
No ifade
Kural-1 Ardisik 9 cimleden Degisimin ayni icerikteki duygusal  ISTIKRAR
en az 8'i (8/9) bdélgede ve istikrarin varliginin/
MC'nin bir istikrarli varliklarinin tespitini
tarafindan oldugunu ve varsa da hangi
bulunmasi gosterir. cUmleleri kapsadigini
(Sekil 4a) vurgular.
Kural-2 Ardisik 5 cumlenin Tesaduften icerikteki belirgin BELIRGIN
en az 4'U (4/5), uzak kuguk duygularin, varsa
MC'nin ayni Olcekteki tespit edildigi ve
tarafinda ve 1 degisimi hangi cumleleri
standart sapma gostermektedir. kapsadigini vurgular.
uzakta bulunmasi
(Sekil 4b)
Kural-3 Ardisik 3 cumlenin Tesaduften icerikteki baskin BASKIN
en az 2'sinin (2/3), uzakorta duygularin, varsa
MC'nin ayni Olcekteki tespit edildigi ve
tarafinda ve 2 degisimi hangi cimleleri
standart gostermektedir. kapsadigini vurgular.

sapmadan daha
uzakta bulunmasi

(Sekil 4c)
Kural-4 Bir noktanin, BuyUk bir icerikteki siddetli SIDDETLI
merkez cizgiye sapmayi duygularin, varsa
uzakhginin 3 gostermektedir. tespit edildigi ve
standart

44



PAUEFD, 60, [2024] OzgUr vd. https://doi.org/10.9779/pauefd.1178733
sapmadan daha
bUyUk olmasi

(Sekil 4d)

hangi cimleleri
kapsadigini vurgular.

Sekil 4'te her bir kurali gorsel olarak orneklendiren duygu haritasi
ornekleri sunulmustur. Grafiklerdeki noktalar, her bir cimleyi ve ton
degerini temsil etmektedir. Duygu haritasi Uzerinde kural veya kurallar
gerceklestiginde “Bildirim Noktasl” olarak isimlendirilen noktalarla
vurgulanmaktadir. Bildirim noktasl, kurallarin uygulandigi cumlelerin
yer aldigl bdlgeye goére yesil (olumlu bdélge, MC'nin Ustu) ve kirmizi
(olumsuz bdlge, MC'nin alt) renklerle ve daha buyuk bir sekilde
belirginlestirilmistir. Ek olarak, bildirim noktalarinin  olusmasini
saglayan cumle o6runtusu de polarite bolgesine goére yesil (olumlu
bélge, MC Ustu) veya kirmizi (olumsuz bodlge, MC alti)) olarak
renklendirilmistir. ~ Shewhart  kontrol diyagrami  kurallarindan
etkilenmeyen cumle dizileri mavi renkte cizgilerle ve boyutu kucuk olan
dugum noktalariyla gosterilmektedir. Baska bir ifadeyle, duygu salinimi
kapsaminda, Shewhart perspektifinden hazirlanan kurallar
kapsaminda bir tespite ugramayan cumleleri tanimlamaktadir.

Sekil 4
Duygu Haritasi Modelinde Shewhart Kurallarinin Duygu Salinim Grafikleri
Uzerinde gdsterilmesi

UKL-3 [ == mm = s ] UKL-3 [ mmrmr o s
) . Bildiim | g7
UKL-2 | e UKL-2 ; p————
| / | | )
UKL-1 | '|.L“——"———T!""'—" UKL-1 == % ) —-1¢
/ I | / e
: A f A S RN
MG 1 1 1 MG 7 S "
- _ II \. , '
AKT -1 _-_——--——---——Jl-?’———————;_-’—————— AKI-1 b ——mmm— - —f ‘I_---lu
- g \ N . |
F T Bl e —— s T et T AKL2 |—————— — |CEEERER
AKL-3 [mrmimimmm o e AKL-3 | ————mmmmmmmm 2 S

(a) Kural-1: ISTIKRAR’a érnek bildirim
noktasi

UKL-3
UKL-2

UKL-1

MC e \ |
AKL-1 | - -

AKL-2

AKL-3

(b) Kural-2: BELIRGIN’e érnek
bildirim noktasi

OKL-3 A A A

UKL-2

UKL-1

AKIL-1

,,,,,,,,,,,,,,,,,,
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(c) Kural-3: BASKIN’a érnek bildirim (d) Kural-4: SIDDETLI'ye érnek
noktasi bildirim noktasi
Ozet olarak DHM metinlere ydnelik sentiment analizini standart bir
Olcekte yapmak, cumle bazinda duygu salinimi grafik Uzerinde
gorsellestirmek ve ardisik cumleler arasinda kurallar gozeterek
duygusal istikrar ve sapmalari vurgulamak icin hazirlanmis bir
modeldir. Bir sonraki baslikta olumlu ve olumsuz COM'ler tanitilmistir.

COM'lere DHM ile Duygu Analizinin Uygulanmasi Siireci

Olumlu ve olumsuz COM'lerin DHM ile duygu haritalarinin ¢ikartilmasi
ve bunlarin yorumlanmasi sureci bu baslk altinda aciklanmistir.
COM'lerde yer alan metinlerin duygu salinimini incelemek icin cimle
seviyesinde DHM kullaniimistir. Olumlu ve olumsuz COM'lerin metin
on-isleme, cumlelerin duygusal tonlarinin elde edilmesi, duygu
saliniminin DHM ile goérsellestirilmesi ve yorumlanmasi dort asamada
Sekil 5'te gosterilmistir.

Sekil 5

COM'lerin Duygu Haritasinin Cikarilarak Yorumlanmasi Sdreci

Olumlu COM metni Olumsuz COM metni

1- Metin on isleme (Durak kelimeleri gcikarma, metni
cUmlelere ayirma, kelimeleri kdk haline getirme)

2- SWNetTR++ sdzIUgu ile cumledeki kelimeleri
eslestirerek cimlelerin ton degerlerini elde etme

3- COM metni duygu saliniminin DHM ile gorsellestiriimesi

4- Duygu haritasi Uzerinde Shewhart kontrol limitleri
dogrultusunda COM metnindeki duygu istikrari ve
sapmalarinin belirlenerek yorumlanmasi

Birinci olarak; metni cumlelere ayirma, her cimle icerisindeki gereksiz
kelimelerin  c¢ikarilmasi, kelimeleri kék kelimelere indirgeme
(stemming) islemlerini iceren metin &n-isleme sureci belirtilmistir.
Ikinci olarak; her cimlede yer alan kdk (stem) halindeki kelimeler ile
SWNetTR++ (Saglam ve digerleri, 2019) duygu so6zlugundeki (sentiment
lexicon) kelimeleri eslestirilerek cumle bazindan duygu yonunu ve
tonunu belirleme sureci aciklanmistir. UcUncd olarak, DHM ile COM
metinlerinde yer alan sirali cUmlelerine ait duygu ton degerlerine gore
duygu salinimlarinin  Shewhart Kontrol Diyagrami Uzerinde

46



PAUEFD, 60, [2024] OzgUr vd. https://doi.org/10.9779/pauefd.1178733

gorsellestiriimesi aciklanmistir. Dorduncu olarak; duygu salinimindaki
tutarliliklarin  belirlenmesine yonelik kurallarin  uygulanmasi ve
yorumlanmasi aciklanmistir. Bu islemler alt basliklar halinde verilmistir.

Metin On isleme Siireci

Metin 6n isleme strecinde olumlu ve olumsuz COM metinlerinde olmak
uzere oncelikle tum icerik cumleler halinde ele alinmistir. Daha sonra
tum kelimeler kucUk harfe cevrilmis ve durak karakterleri (stopwords)
cikartiimistir. Cimlelerde kalan ifadeler kelime bélumleme (token) tabi
tutulmustur. Son olarak her bir kelime kékleme (stemming) isleminden
gecirilerek kdk (stem) formlari elde edilmistir.

Cimlelerin Duygu Tonunun Belirlenmesi

Calismada Saglam vd. (2019) tarafindan olusturulan SWNetTR++ duygu
s6zIugu kullaniimistir. Cumlelerde yer alan her kok halindeki kelime ile
SWNetTR++ duygu sozlugunde yer alan kelimeler eslestirilmistir.
COM'lerdeki kdk kelimelere, duygu s6zlGgunde karsilik gelen kelimenin
duygu tonu degeri atanmistir. Son olarak her bir cUmlede yer alan
kelimelerin sahip olduklari ton degerleri toplanmistir. Bodylece metinde
yer alan her bir cUmle icin duygu tonu belirlenmis ve bu degere bagli
olarak da polaritesi atanmistir. Diger bir ifadeyle bir cUmlede yer alan
kelimelerin duygu tonu degerleri toplami pozitif ise cumle pozitif
polaritede, eger kelimelerin duygu tonu degerleri toplami negatif ise
negatif polaritede oldugu belirlenmistir.

Duygu Salinimin DHM ile Gérsellestirilmesi

Olumlu ve olumsuz COM'lerde duygu salinimlari Bélim-1, B&lum-2 ve
BolUm-3 olmak Uzere Uc¢ ayri béolumde ele alinmistir. Duygu haritasinin
merkezi ¢izgisi, Ust ve alt kontrol limitleri DHM kapsaminda belirlenen
Shewhart Kontrol Limit degerleri (Tablo 2) olarak alinmistir. Her bélum
icin bir duygu haritasi olmak Uzere toplamda alti duygu haritasi
olusturulmustur. Ornek bir duygu haritasi Sekil 6'da gosterilmistir.

Sekil 6
Ornek Duygu Haritas (Olumsuz COM, Bélim-1)
BOLUM-1: GiRIiS (NEGATIF)

UKI-3
UKL-2
UKL-1

MC 0, -0.3607304)
e Cam sikkin bir sekilde bu durumu diizelimek icin web ortaminda

-
virasler gibi kot amach yaziimlar ve bunlanin etkileriyle ilgili arastirmalar
yapmaya basladi.

AKI -1

AKI-2

Shewhart Kontrol Limitleri

AKI-3

0 2 4 6 10
Cumle No
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Sekil ©6'daki duygu haritasi 10 cumlelik bir duygu salinimini
gostermektedir. Duygu haritasl incelendiginde cumlelerin duygu
tonlarinin merkezi cizginin altinda ve Ustunde yer aldigi gérulmektedir.
Ayrica her bir cumle nokta ile gdsterilmektedir. Noktanin Uzerine
gelindiginde cUmlenin sirasi, duygu tonu degeri ve cumle
gosterilmektedir. Bundan sonraki asamada duygu salinimlari
icerisindeki duygu oruntulerini kesfetme ve iceriklerin yorumlanmasina
gelinmistir. Yorumlama icin bir sonraki bélumde acgiklanan ve duygu
analizine uyarlanan Shewhart Kontrol Grafigi Kurallari
uygulanmaktadir.

Duygu Haritasi Uzerinde Shewhart kontrol limitleri dogrultusunda
COM metnindeki duygu istikrari ve sapmalarin belirlenerek
yorumlanmasi

icerige iliskin duygu salinimina Shewhart kontrol kurallarinin (Tablo 3)
uygulanmasi ile istikrarl duygu salinim bdélgeler ile belirgin, baskin ve
siddetli duygularin yer aldigi bdlgeler tespit edilebilmektedir. Sekil 7'de
Shewhart Kontrol Kurallarinin gerceklestigi noktalar yesil ile
vurgulanmistir. Bu noktalara bildirim noktalari denilmektedir ve doért
kuraldan bir tanesinin gerceklestigini  bildirmektedir. Bildirim
noktalarinin gerceklestigi noktalarda sadece Kural-Tin ortaya c¢iktigi
goérunmektedir.

Sekil 7 .
Shewhart Kontrol Kurallari Gerceklesmis Duygu Haritas (Olumlu COM,
Bolum-2)

BOLUM-2: BiLGi GUVENLIGI (POZITIF)
‘= UKL-3
o
‘€ UKL-2
i :
72 UKL-1 ; A / _a
|5 MC f v
g ¥ ]
et - ~
E AKTI -1
E
o AKL-2
N -
N AKL3
I?J ll\jl llr' _‘-Ilﬁl _‘IS SItII
Ciumle No

TUm analiz surecinin adimlari sirasiyla kisaca 6zetlenecek olursa;

e Olumlu ve olumsuz COM iceriklerine metin 6n isleme sUreci
uygulanmis,
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e Ardindan, COM'lerde yer alan her bir cimle icin SWNetTR++ genel
amaclli duygu sozlugu (lexicon) ile her cumlenin duygu tonu ve
polaritesi hesaplanmis,

e Dahasonra COM'lerdeki U¢ bolumdeki cimlelere ait ton degerleri,
haber metinleri derlemiile olusturulan Shewhart kontrol limitlerini
gosteren duygu salinim grafikleri Uzerinde gosterilmis,

e Son olarak duygu salinim grafikleri Uzerinde Shewhart Kontrol
Diyagraminin dort farkl kurali uygulanmistir.

Bir sonraki bélumde COM'’lerin DHM ile analizi sonucunda elde edilen
bulgulara yer verilmistir.

Bulgular

Olumlu ve olumsuz COM cumlelerine yoénelik, égrencilerin verdikleri
degerlik puanlarin analizi ile DHM araci kullanilarak yapilan duygu
analizi sonucunda ulasilan bulgular iki ayri baslik altinda verilmistir.

Ogrencilerin COM Cuimlelerine Verdikleri Degerlik Puanlarinin
Analizi

Olumlu COM'de 157, olumsuz COM'de ise 149 cUmle bulunmaktadir.
Calismaya katilan 46 ogrenci toplam 306 cumleyi degerlendirmistir.
Ogrencilerin COM cumlelerine verdikleri degerlik puanlari (olumlu-
olumsuz dlcegi) ortalamalari, degerlik ortalama degeri (X=3) altinda ve
ustunde degerlik puani alan cumle sayilari Tablo 4'te verilmistir.

Tablo 4
Olumlu ve Olumsuz COM Cumlelerine Yénelik Betimsel Istatistikler
- - - Olumlu degerlikli Olumsuz degerlikli
COMTurd N X S (X>3) cUmle sayisi (X<3) cUmle sayisi
Olumlu COM 157 3.68 0.71 131(%83.44) 26(%16.56)
Olumsuz COM 149 275 0.70 49(%32.89) 100(%67.11)

Olumlu COM'deki ciimlelerin (N=157) degerlik ortalamasinin (X=3.68;
SS=0.71), olumsuz materyalde ise cumlelerin (N=149) degerlik
ortalamasindan (X=2.75; SS=0.70) yUksek oldudu goértlmektedir.
Bununla birlikte, olumlu COM'de 131 (%83.44) cUmle ortalama Uzerinde
degerlik puani alirken 26 (%16.56) ise ortalama altinda degerlik puani
almistir. Olumsuz COM'de 49 (%32.89) cUmle ortalama Uzerinde
degerlik puani alirken 100 (%67.11) cumle ortalama altinda puan almistir.
Olumlu ve olumsuz COM cumlelerine verilen degerlik puanlari
ortalamalarina gdére olusan cizgi grafikleri Sekil 8'de gosterilmistir.
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Sekil 8
COM Cdmlelerine Verilen Degerlik Puanlari Ortalamalarina Gére Cizgi
Grafikleri

Olumlu COM

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

(@) Olumlu COM

Olumsuz COM
a5
3,5
2,5

1,5

ﬁﬁﬁﬁﬁﬁﬁﬁ

(b) Olumsuz COM

Ogrencilerin olumlu ve olumsuz COM'lere verdikleri dederlik puanlari
ortalamalarinin anlamli bir sekilde farklilasip farklilasmadigini test
etmek icin bagimli érneklem t-testi kullaniimistir (Tablo 5).

Tablo 5

Olumlu ve Olumsuz COM Ortalama Dederlik Puanlarinin t-Testi Sonuclari
COM Tara N X S sd t P
Olumlu COM 46 578.20 1200 45 6273 .000
Olumsuz COM 46 409.09 12.97

Bagdimli érneklem t-testi sonucunda, olumlu COM cUmlelerine verilen
degerlik puani ortalamasinin (X=578.20; SS=12.00) olumsuz COM
cUmlelerine verilen degderlik puani ortalamasindan (X=409.09; $$=12.97)
daha yuksek oldugu bulunmustur (t(45)=62.73, p<.01). Sonu¢ olarak
olumlu materyal olumsuz materyalden daha yUksek degerlik puanina
sahiptir. Bu bulgu, COM metinlerinin duygusal tasarim ile olumlu ve
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olumsuz olarak tasarlanmasinin égrenenlerde farkli degerlik (olumlu-

olumsuz dlcegdi)

hissi olusturdugunu gdstermektedir. Bir sonraki

baslikta, olumlu ve olumsuz COM'lere ydnelik DHM ile duygu analizi

sonuclarina yer verilmistir.

DHM ile Duygu Analizine iliskin Bulgular

Olumlu ve olumsuz COM'ler Ug¢ ayri bélume ayriimis ve her bir bolum
DHM ile analiz edilerek bulgular bolumlere gore raporlanmistir. Her iki
COM'Un Bdlum-Tine ait 10 cUmle Tablo 6'da verilmistir.

Tablo 6

Olumlu ve Olumsuz COM'lerin BSlim-1 Camleleri

No Olumlu COM

Olumsuz COM

Bu dersi tamamladiginizda
bilgisayarlarimizi ve dijital
bilgilerimizi korumanin dnemini

kavrayacak, guvenlik yazilimlarini ve
bunlarin bilgisayarinizdaki koruyucu

etkilerini aciklayabileceksiniz.
Ayrica bilgisayariniza ve dijital
verilerinize yénelik koruyucu
onlemler alarak programlarinizin,
belgelerinizin, verilerinizin ve dijital
cihazlarinizin guvenli ve saglikl
bicimde islemesini
saglayabileceksiniz.

baktiginda yakin arkadasindan onu
bir oyuna davet eden bir e-posta
almistir.

Oyun linkine tikladiginda
bilgisayarinda yuklu olan antivirts
programindan bir bilgilendirme
mesajl gelir.

oldugu web sitesinin pek guvenli
olmadigi konusunda onu
bilgilendirmektedir.

Bilgisayar, tablet, telefon ve interne
agi gibi dijital ortamlarda
guvenligini saglamanin ve bu
ortamlardaki olasi kotu amacli

Duru gecen hafta e-posta kutusuna

Antivirds programi, oyun icin girmis

t

51

Bu dersi tamamladiginizda
bilgisayarlarimizin ve dijital
bilgilerimizin bas dusmani olan kotu
amacli yazilimlarin tdrlerini ve bunlarin
bilgisayarimizdaki yikici etkilerini
aciklayabileceksiniz.

Ayrica kotu amacli yazilimlara karsi
programlarinizin, belgelerinizin,
verilerinizin ve dijital cihazlarinizin
caresiz kalmamasi icin dnlemler
alabileceksiniz.

Gecgen hafta, oyun oynamakicin
bilgisayarini actiginda, bazi
dosyalarinin yerinde olmadidini, 6dev
dosyalarinin silindigini, oyunu agcmaya
calistiginda bilgisayarin hata verdigini
gorunce Duru’'nun cani ¢ok sikildi.
Bilgisayar 6gretmeni olan arkadasi
Ahmet'i arayip, problemlerini
anlatmaya baslad.

Ahmet bilgisayarina kétu amacli
yazihm girmis olabilecegini, kotu
amacli yazilmlarin bilgisayar, tablet,
telefon, internet agi gibi ortamlarda
bulundugunu, buradaki bilgileri ve
belgeleri silme, degistirme, bilgisayar
korsanlarina gbnderme, hatta
elektronik cihazlarimizi ydnetme gibi
amaclara sahip oldugunu séyledi.
Fakat is isten gecmisti ve bilgisayar
virasu Duru’'nun bilgisayarini ele
gecirmisti.
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yazilimlarin bilgileri ve belgeleri
silme, degistirme, farkli sahislara
génderme, hatta elektronik
cihazlarimizi ydnetme gibi amaclara
sahip oldugu noktasinda bilgili
oldugu ve gerekli dnlemleri aldigi
icin Duru, kendini mutlu hissetti.
Boylece guvenli olmayan web
sitesini kapatarak, gelen e-postayi
sildi.

Daha sonra arkadasini arayip
bilgisayarinda kétu amacli bir
yazilim olabilecedini soyleyerek
arkadasini uyardi.

Duru, antivirus, guvenlik duvari gibi
bilgisayar ve bilgi guvenligini
saglayan yazilimlar kullanarak ve
kendisini bu konularda
bilinclendirerek bilgisayarini ve
bilgilerini her zaman korudu.
Ayrica bu olaydan sonra bilgisayar
ve bilgi guvenligi konusunda
arkadaslarinin da bilgilenmesi
gerektidinin farkina vardi ve onlara
yardimcli olmaya karar verdi.
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Ahmet Duru'ya bilgisayarinda
antivirus programinin yuklu olup
olmadigini ve guvenlik duvarinin aktif
olup olmadidini sordu.

Duru bu tur programlari ve
bilgisayarinda olup olmadigini
bilmedigini soyledi.

Duru viruslerin bilgisayarina bir
sekilde bulastiginin ve kotu amacglh
yvazilimlar konusunda bilgi eksikliginin
oldugunu fark etti.

Cani sikkin bir sekilde bu durumu
duzeltmek icin web ortaminda virusler
gibi kétu amacli yazilimlar ve bunlarin
etkileriyle ilgili arastirmalar yapmaya
basladi.

Olumlu ve olumsuz COM'lerde Baélum Te iliskin 10 cimleye ait duygu
saliniminin DHM ile analizine yonelik sonuclar Sekil 9'da verilmistir.

Olumiu ¢OM - Béliim 1'in DHM Analizi

Sekil 9a incelendiginde Olumlu

COM'de yer alan 10 cUmlenin

tamaminin merkezi cizginin Uzerinde salinim yaptigi, bu salinimin bazi
noktalarda (cumlelerde) yuksek degerlere sahip oldugu gorulmektedir.
Bu ilk gorsel degerlendirmenin ardindan, DHM modeli ile analiz

edildiginde; duygu salinimi grafigi

Uzerinde DHM Kural-1 tarafindan

anlamli iki tane ISTIKRAR noktasinin varhidi tespit edilmistir. Bu noktalar

9. ve 10. cumlelerdir ve daha buyuk

noktalarla gorsellestirilmistir. DHM

Kural-Tin bize sundugu bu sonucun yorumu su sekildedir;

e 9. cUmlede Bildirim Noktas tespit edilmistir. icerigin bu noktadan
onceki ardisik 8 cumlesi pozitif yonde bir duyguya sahiptir. Bu da

ilk 9 cumle boyunca pozitif
gostermektedir.

yénde bir ISTIKRAR'IN oldugunu

e Diger Bildirim Noktasi 10. cumlede tespit edilmistir. Yani 10.
cumleden dnceki 8 cUmle pozitif ydonde duyguya sahiptir. Bu da 2.
ile 10. cimleler boyunca yine iISTIKRAR'In oldugunu belirtmektedir.
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e Sonucg olarak; Olumlu COM B&lUm-1 toplamda 10 cumleden
olustugundan, icerigin tamaminin pozitif yéonde bir ISTIKRAR
gosterdigi DHM tarafindan tespit edilmistir.

Sekil 9
Bolum Te iliskin DHM Sonuclari

BOLUM-1: GIRIS (POZITIF)

(@) Olumiu COM, Bélim-1

BOLUM-1: GIRi§ (NEGATIF)

(b) Olumsuz COM, BIim-1

Olumlu COM B6lum-1 Uzerinde DHM tarafindan diger kurallari (Kural-2,
Kural-3, Kural-4) saglayan durumlar tespit edilmemistir. Bir diger
ifadeyle; Olumlu COM Boélim-Tde BELIRGIN, BASKIN veya SIDDETLI
olarak (pozitif veya negatif) nitelenebilecek cimle/cimleler mevcut
degildir.

Olumsuz COM - Béliim 1'in DHM Analizi

Sekil 9b'de sunulan Olumsuz COM'deki cumlelere ait duygu tonlarinin,
MC'nin hem altinda hem de Ustunde kucuk salinimlar yaptigi
gorulmektedir. Alti cumle MC'nin altinda, dort cumle ise Ustinde yer
almistir. DHM analizi sonucunda ise, bu salinimlardan anlamli bir érantu
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tespit edilmemistir. Diger ifadeyle; Olumsuz COM BalUm-Tin iceridi,
DHM tarafindan ISTIKRAR, BELIRGIN, BASKIN veya SIDDETLI diye
nitelendirilebilecek pozitif veya negatif ydnde herhangi bir éruntuye
sahip degildir. Olumlu ve olumsuz COM'lerin 2. bélumlerine ait duygu
salinimlarina yonelik sonugclar ise Sekil 10'da verilmistir.

Sekil 10
Bolum 2'ye iliskin DHM Sonuclari

BOLUM-2: BILGI GUVENLIGI (POZITIF)

Shewhart Kontrol Lim

(@) Olumlu COM, Bélim-2

BOLUM-2: BiLGI GUVENLIGI (NEGATIF)

(b) Olumsuz COM, Bélim-2

Olumlu COM - Béliim-2’nin DHM Analizi

Sekil 10a incelendiginde olumlu COM'de yer alan 30 cimlenin 27 tanesi
MC'nin Uzerinde 3 tanesi ise altinda yer almaktadir. DHM ile analiz
edildiginde, duygu salinim grafigi uzerinde DHM Kural-1 tarafindan iki
farkl bolgede anlamli 14 ISTIKRAR noktasinin varli@i tespit edilmistir.
DHM Kural-1in bize sundugu bu sonucun yorumu su sekildedir;

e 9. cumleden 20. cUmleye kadar bildirim noktasi tespit edilmistir.
icerigin bu noktadan énceki ardisik 19 cumlesi pozitif yonde bir

54



PAUEFD, 60, [2024] OzgUr vd. https://doi.org/10.9779/pauefd.1178733

duyguya sahiptir. Bu da 20. cUmleye kadar COM'de olumlu bir
ISTIKRAR'IN oldugunu godstermektedir.

e 20.ve2l.cUmlelerin ardisik olarak MC'nin altinda yer almasi olumlu
ISTIKRAR'I burada sonlandirmaktadir.

e 22. cumleden itibaren, 10 cumlenin 9 tanesi MC'nin Uzerinde yer
aldigl icin DHM tarafindan Kural-1 uygulanmis ve bir olumlu
ISTIKRAR oldugu gértulmektedir.

e Sonug olarak; Olumlu COM Bélum-2'de iki farkli bdélgede olumlu
yénde bir ISTIKRAR gésterdigi DHM tarafindan tespit edilmistir.

Olumlu COM Balum-2 Uzerinde DHM tarafindan diger kurallari (Kural-
2, Kural-3, Kural-4) saglayan durumlar tespit edilmemistir. Bir baska
deyisle; BELIGIN, BASKIN ve SIDDETLI olarak (pozitif veya negatif)
degerlendirilebilecek cimle/cimleler mevcut degildir.

Olumsuz COM - Béliim-2’nin DHM Analizi

Sekil 10b'de ise 17 cumle MC'nin altinda 18 cumle Ustunde
gorunmektedir. Sadece bir bdlgede 15, 16,17 ve 18. cUmlelerde kural-1'in
uygulandigi ISTIKRAR noktalarinin oldudu gérulmektedir. DHM
kurallari metnin geri kalaninda herhangi oruntu tespit etmemistir.
DHM Kural-1in bize sundugu bu sonucun yorumu su sekildedir;

e 15ve 17. cumleler arasinda Kural-1'e yonelik bildirim noktasi tespit
edilmistir. Bu da 8. cUmleden 17. cimleye kadar olumlu bir
ISTIKRAR'In yakalandigini géstermektedir.

e Sonug olarak; olumsuz COM BolUm-2'nin bir kisminin olumlu
yonde bir ISTIKRAR gosterdidi tespit edilmistir.

Bildirim noktasindaki en yUksek degere sahip 16. cumle (neg-bolum?2-
cle: Bu da magdaza sahiplerini ve alis-veris yapmaya gelen insanlari
huzursuz edecektir) incelendiginde olumsuz oldugu goérulebilir. MC'ye
yakin baska bir bildirim noktasinda (neg-bdlum?2-cl17: Bilgisayarimizda
da veri giris-cikislari kontrol edilmediginde ve bilgisayarimiza izinsiz
sekilde girmeye calisan yazilimlart énleyecek guUvenlik yazilimlari
olmadiginda bizim de basimiza bilgi kaybi, bilgi hirsizligy,
bilgisayarimizda hatalar, bozulmalar gibi durumlar gelecektir) olumsuz
bir durumu ifade eden cumle olumlu olarak ele alinmistir. Bu tur
durumlarin olasi nedenleri ve ¢dzUm oOnerileri Sonug¢ ve Tartisma
basliginda sunulmustur. Geri kalan noktalarda MC'nin altinda ve
Uzerinde dalgalanmalar oldugu icin farkli bir yerde kurallar
gerceklesmemistir. Diger bir ifadeyle; Olumsuz COM B&lum-2'nin
icerigi, BELIRGIN, BASKIN veya SIDDETLI olarak nitelendirilebilecek
olumlu veya olumsuz yénde herhangi bir éruntlUye sahip degildir.
Sonuc¢ olarak olumlu ve olumsuz COM'lerin Bolum-2 icerikleri
karsilastirildiginda olumlu COM'Un daha fazla istikrarl olumlu duygusal
salinim gerceklestirdigi bulunmustur. COM’lerin son bdlumleri olan
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bélum-3'e ait duygu salinimlarina yonelik DHM sonuclari Sekil 17'de
verilmistir.

Sekil 1
Bsélum-3'e iliskin DHM Sonuclari

BOLOM-3: KOTUCOL (POZITIF)
d
, b C
= ) |
£ ' w
3 N \ | NAg { Lh
_; 7 = T s T v
:—‘:. I‘:’j‘
£ a
Cln N
(@) Olumiu COM, Bélim-3
BOLUM-3: KOTUCUL (NEGATIF)

art Kontrol Limitleri

(b) Olumsuz COM, B&lGm-3

Olumiu COM Béliim-3’iin DHM Analizi

Sekil Ta incelendiginde olumlu COM B&lim3'te yer alan 104 cUmlenin
29 tanesi MC'nin altinda 75 tanesi ise MC'nin Uzerinde yer almaktadir.
Grafikte noktalarin inisli cikish bir sekilde gérudlmesi kimi noktalarda
kural tutarlihklarin  olustugunu kimi noktalarda ise kurallarin
sonlandigini gostermektedir. DHM analizi sonucu, toplamda alti farkli
bdlgede 28 adet kural-Ti isaret eden bildirim noktasi tespit edilmistir;

o 26-28,32-35,38-43,63-70 ve 95-99. cUmleler arasinda kural-T'i isaret
eden bildirim noktalari tespit edilmistir. Bu da 18-28, 24-35, 30-43,
55-70 ve 87-99. cimleler boyunca ISTIKRARLI ve olumlu yénde bir
duygusal saliniminin varhgini bildirmektedir.
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e Sonug olarak, DHM tarafindan Olumlu COM Bélum-3 iceriginin 66
cUmlesi kural-1 kapsaminda ISTIKRARLI olarak isaretlenmistir.
icerigin buyudk bir balumUunun olumlu oldudu belirtilebilir.

Olumlu COM B&lUm-3 Uzerinde DHM tarafindan diger kurallar tespit
edilmemistir. Bu neden icerikte BELIRGIN, BASKIN veya SIDDETLI
olarak nitelenebilecek cimle/cUmleler bulunmamaktadir.

Olumsuz COM Béliim-3’iin DHM Analizi

Sekil Tib’de 97 cUmlenin 56 tanesi MC Uzerinde, 1tanesi MC ustunde, 40
cUmle MC'nin altinda yer almistir. icerikte 84. cimleye kadar bir kural
tespit edilmemistir ve cUmlelerin ISTIKRARLI bir yapi sunmadidi
gorulmustur. Bu noktada DHM tarafindan tespit edilen kural su sekilde
aciklanmistir;

e icerigin 84,85,86 ve 88. cumleleri olmak Uzere 4 noktada Kural-1
tespit edilmistir. DHM tarafindan bu cUmlelerden dnce 8 cumlede
olumlu bir ISTIKRAR oldugunu géstermektedir.

e Sonucg olarak; icerigin Olumlu COM'e gére oldukca kucUk bir
kisminda olumlu pozitif ydnde bir ISTIKRAR tespit edilmistir.

Olumsuz COM Bolum-3 Uzerinde DHM tarafindan diger kurallar tespit
edilmemistir. Bu neden icerikte BELIRGIN, BASKIN veya SIDDETLI
olarak nitelenebilecek cumle/cimleler bulunmamaktadir. Genel bir
degerlendirme olarak kural-1in islemesi acisindan olumlu COM'Un
daha istikrarli bir olumlu duygu salinimi gosterdigi belirtilebilir.

Sekil 1'da olumlu ve olumsuz COM'de Kural-1'in isledigi alanlarda érnek
cumleler (b, ¢, d ve f) ile olumlu COM'de en dusUk ton dederine sahip
cumle (a), olumsuz COM'de en yUksek ton dederine sahip cimle (e)
Tablo 7'de verilmistir.

Tablo 7
Olumlu ve Olumsuz COM'iin Bélim-3'lerinden Ornek Clumleler
No Cumle

a P3-CIl: Dosya/Program kodlari: AntivirUsler calistirilabilir dosyalari
denetleyerek, dosyalara virus eklenmesini dnler.

b P3-C32: Guvenlik yazilimlari sayesinde, bilgisayarinizda internete bagh bir
programinin ve isletim sisteminin guvenlik aciklarindan solucanlar giris
yapamaz ve ¢cogalamazlar.

c P3-C65: Yogun tempoda calissak dahi ziyaret ettigimiz web sitelerine ¢ok
dikkat etmeliyiz.

d P3-C97: Fidye yazilimlarinin temel amaci bir miktar kazang elde etmek
icin bilgisayar, tablet ya da akilli telefonumuzdaki dosyalarimizin yapisini
degistirerek sifrelemektir.

e N3-C52: Casus yazilimlar tamda bunlari yapmaya calisirlar; bilgisayar
kullanicisi hakkinda gizli ve baskasiyla paylasiimasi istenmeyen bilgilere
ulasmayi, bu bilgileri de uzaktaki bir bilgisayara analiz edilmek Uzere
gondermeyi hedeflerler.
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f N3-C86: Ayrica dosya ve programlarimizi guvensiz yerlerden indirmek, e-
postalara ve web sitelerine dikkat etmemek de bilgisayarimizi bu ¢etenin
bir parcasi haline getirebilir.

Cumleler incelendiginde (a) cumlesi olumlu bir olayl isaret ederken
icerisinde gecen kelimelerden bazilarinin (virus, eklemek, dosya gibi)
negatif polaritede olmasindan dolayl cumle MC'nin altinda yer
almaktadir. Olumlu COM (Sekil T1a)'de (b), (c) ve (d) cumleleri MC'nin
Uzerinde yer almaktadir. Bu cumlelerde (solucan, fidye) olumsuz
kelimeler ge¢se de genel olarak olumlu tonda yer almistir. Olumsuz
COM (Sekil T1b)'de yer alan (e) cimlesi olumsuz bir durumu ele alsa da
icerisinde gecen bir¢cok kelime tekil bir sekilde cumlenin tonuna katki
sagladigi icin olumlu olarak hesaplanmistir. Son cumle (f) ise olumsuz
bir durumu ifade ederken olumlu polaritede gérunmektedir. icerisinde
gecen guven (guvensiz kelimesinin kdk hali guven), dikkat, bir, hal gibi
kelimeler nedeniyle MC'nin Uzerinde yer almaktadir. Bu bulgular sonug
ve tartisma kisminda tartisiimistir.

Sonug, Tartisma ve Oneriler

Metinler, icerdikleri &zelliklere gore bireyler Uzerinde duygusal etki
birakabilmektedir. Metinlerin duygusal 6zelliklerini duzenlemek ve bu
metnin insanlar Uzerindeki potansiyel duygusal etkisini tespit etmek de
énemli bir calisma alanidir. Birinci arastirma sorusunda, bir COM metni
duygusal tasarim ile olumlu ve olumsuz iki farkli sekilde hazirlanmistir.
Olumlu ve olumsuz COM metinlerinde yer alan cumlelerin 6grencilerde
olusturdugu duygu olumludan olumsuza giden besli likert tUrunde
degerlendirilmistir. Sonug¢ olarak olumlu sekilde duzenlenen metinlerin
olumsuz sekilde duzenlenen metinlerden daha yuksek degerlige sahip
oldugu tespit edilmistir. Diger bir ifadeyle, 6grencilere olumlu COM'Un
olumsuz COM'den daha olumlu hissettirdigi bulunmustur. Bu sonucg
duygusal tasarimla metinlerin duzenlenerek 6Jrencilerde olumlu ve
olumsuz duygular uyandirabilecegini desteklemektedir. Bu kapsamda
duygusal tasarim ile COM'lerin 6grencilerde duygusal etkileri
duzenlenebilir. Olumlu ve olumsuz tasarlanmis égretimsel metinlerin
Nnotr metne gore metni kavramada ve hatirlamada daha etkili oldugu
sonucuna ulasan calismalar bulunmaktadir (Megalakaki ve digerleri,
2019; Stark ve digerleri, 2018). Duygusal tasarim acisindan metinler;
duygusal tonda kelimelerin ve deyimlerin kullanilmasi,
hikayelestirmelere yer verilmesi, kisilestirme kullanimi gibi yontemlerle
duygusal acidan duzenlenebilir. SWNetTR (Saglam ve digerleri, 2019) ve
SentiTurkNet (Dehkharghani ve digerleri, 2016) gibi kelimelerin
duygusal ton degerlerinin yer aldigi soézlUklerde (lexicon) uygun
kelimeler kullanilarak cUmlenin ton degerleri degistirilebilir. Bdylece
COM'ler &grenciyi duygusal acidan uyarici ve duzenleyici, bireysel
farklihklara uygun bir yapida olusturularak sunulabilir.
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Olumlu COM'deki cumlelerin ortalamadan 0.68 puan yuksek olmasi,
olumsuz COM'deki cumlelerin ortalamadan 0.25 puan dustUk olmasi
ogrencilerin  olumlu cUmleleri daha fazla olumlu gorddgunu
gostermektedir. Bununla birlikte, olumlu metindeki bazi cimlelerin
olumsuz olarak puanlanmasi ve olumsuz metindeki bazi cumlelerin
olumlu olarak puanlanmasi cumlelerin bir baglam icerisinde
degerlendiriimesinin énemli oldudunu gdstermektedir. OJrenciler
cUmleleri sirasiyla degerlendirdikleri icin bazi cUmleler baglamdan
kopuk olarak degerlendirilmis olabilir. Olumsuz metin cumlelerinin
ortalamasinin ortalama degerlige daha yakin olmasinin bir nedeni,
metnin 6gretimsel amacli hazirlanmis olmasindan dolayl égrenenler
olumsuz duygu belirtmemis olabilirler (Magner ve digerleri, 2014).
Ayrica, Taylor (1991) bireylerde belirli uyaranlarla olumlu duygu
uyandirmanin olumsuz duygu uyandirmadan daha kolay oldugunu
vurgulamaktadir. Hareketlenme-azaltma hipotezinde (mobilization-
minimization hypothesis), bireyler olumsuz uyaranlarin hissettirdigi
olumsuz tepkileri azaltmak ve ortadan kaldirmaya calistigi
vurgulanmaktadir (Taylor, 1991). Bu nedenle olumsuz cUmlelerin noétre
daha yakin oldugu belirtilebilir. Diger taraftan metinleri cumleler
halinde degerlendirmekten ziyade bir butun olarak (Megalakaki ve
digerleri, 2019), ya daha daha genis metinlerde her baslk altindaki
metinleri butin olarak degerlendiren (Ozgur, 2021) calismalar da
bulunmaktadir. Bu noktada genel olarak degerlendirmek, metin
icerisindeki duygusal inis cikislari géz ardi etmektedir.

Ikinci arastirma sorusunda olumlu ve olumsuz COM'lere DHM ile duygu
analizi uygulanmistir. DHM sonuclarina goére, olumlu COM'de yer alan
cUumlelerin cogu merkezi cizgi (MC) Uzerinde yer almistir. Benzer
sekilde, olumsuz COM cumlelerinin cogunun MC Uzerinde duygusal ton
degerine sahiptir. Diger bir ifadeyle olumlu olarak gérulmustur. Bu
beklenmedik bir sonug¢ olarak karsimiza c¢cikmistir. Genel olarak DHM
olumlu COM cumlelerini daha fazla dogru duygu tonu atamistir. DHM
gibi s6zluk tabanli duygu analizi yapan araclar da 6zellikle olumsuz ve
yoruma aclk olumsuz cumlelerin siniflandiriimasinda eksiklikler
vurgulanmaktadir (Yoldas, 2021). DHM modelinde, metin on-isleme
surecinde kelimeler kdk (stem) haline donusturulmuastuar. Bu kapsamda
ornegin, huzursuzluk kelimesi bassdézcuk (lemma) halinde iken sézlukte
(Saglam ve digerleri, 2019) olumsuz tonda deger alirken kék haline
doénusturuldugunde huzur olarak analize tabi tutuldugu icin olumlu
tonda deger almaktadir. Tablo 7'deki (e) cUmlesinde oldugu gibi
beklenenden farkl bir polarite degeri Uretilebilmektedir. Bu kapsamda
yapim eki almis kelimeleri metin on-islemede kok (stem) halinden
ziyade govde (lemma) halinde ayristirmak, bununla birlikte fiillerdeki
olumsuzluk durumlarini tespit etmek daha etkili sonuclar Uretebilir
(Cobos ve digerleri, 2019; Saglam, 2019). Bununla birlikte her cumle
baglamdan bagimsiz bir bicimde degerlendirilmektedir, hedef tabanli
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duygu analizi yaklasimlarini barindiran bir analizin daha iyi bir ¢ikti
Uretecegdi alanyazinda vurgulanmaktadir (Saglam, 2019).

Saglam (2019) tarafindan gelistirilen DHM'de metinlerin Shewhart
kontrol limitleri kapsaminda standartlastiriimasi icin  kullanilan
derlemin haber metinlerinden olusturulmasi ve haber metinlerin
merkezi cizgisinin (ortalamasi) eksi yonde olmasi da olumsuz
materyalin Shewhart kontrol limitleri grafigi Uzerinde ortalama
degerde gozukmesine neden olabilir. Bu kapsamda haber
metinlerinden ziyade egitsel metinlerden olusturulmus bir derlem ile
Shewhart kontrol limitlerinin belirlenmesi ile daha duyarli bir sonug
uretilebilecegdi belirtilebilir. Egitim alani arastirmalarinda duygu analizi
icin bir derlemin olusturulmasi onerilebilir.

Duygusal salinimin istikrarli oldugunu goésteren kural-1 (ISTIKRARLI)'in
olumlu COM'de olumsuz COM'e gbére daha fazla tekrarlandidi
gérulmustur. Bu da olumlu COM’lerin daha tutarli duygu salinimi
sergiledigini gostermektedir. Olumsuz COM'de MC'nin altinda ve
ustunde inisli ¢cikish bir duygu salinimi oldugu gérulmektedir. Metinlere
uygulanan duygusal tasarimin DHM sonuclarina gére olumlu COM'de
etkili oldugu, olumsuz COM'de ise yeterince istikrarli duygu salinimi
saglanamadigi goérulmektedir. Diger taraftan her iki COM metninde de
BELIRGIN, BASKIN ve SIDDETLI duygusal tona sahip bdlgeler tespit
edilmemistir. Cimlelere ait ton degerlerinin, 6zellikle olumsuz COM'de,
inisli ¢cikisli olmasi nedeniyle kurallarin olusmadigi belirtilebilir.

BUyuk capta metin iceren iceriklerin 6grencilerde nasil bir duygulanim
olusturacaginin  (atfedilmis duygulanim) bilinmesi, metinlerdeki
heyecan verici, dnemli ya da olumsuz noktalarin tespit edilmesi dnemli
bir calisma alanidir. Dogal dil isleme ve duygu analizi gibi alanlardan
faydalanilarak metnin duygusal akisi belirlenebilir ve o0gretim
materyalleri hazirlayanlar icin pratik bir yaklasim sunulabilir. Ornegdin
Solovyev ve arkadaslari (2019) Rusca tarih ve sosyal bilgiler ders
kitaplarinda kimi yazarlarin oldukca fazla olumsuz degerlikli kelime
sectiklerini, kimilerinin ise daha fazla olumlu degerlikli kelime sectigini
tespit etmistir. Bu kapsamda olumlu bir bakis acisi ve tutum
olusturulmasi icin olumlu tarzda yazilmalarini énermislerdir. Cobos vd.
(2019) online ortamda bulunan metin girdilerini (ders materyali, forum
mesajlari, sorular, vb.) duygu analizi ile degerlendirerek derslerin
duygusal durumunu ve gidisatini ortaya koymayl hedeflemislerdir.
Boylece gerekli yerlerde mudahalede bulunmak icin bir firsat
saglanmistir. Bu alanda, DHM ile Turkce benzer calismalar yapilabilir.

Sonu¢ olarak COM metinlerinin duygusal salinimlarinin DHM ile
belirlenmesi  ve  gorsellestiriimesi  arastirmacilarin  ve  icerik
hazirlayanlarin metinlerin istenilen duygusal (olumlu-olumsuz) tonda
olup olmadigini  belirlemede etkili bir aractir. Metinlerin
degerlendirilmesine insan kaynadina olan ihtiyaci onemli olcude
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azaltmaktadir. Duygu salinimlarinin  belirleyen ve gdrsellestiren
calismalarin (Cobos ve digerleri, 2019) yaninda, bu calismada farkl
olarak metin icindeki duygu salinimi &runtulerine gore kurallar
uygulanmakta ve cikarimlar yapilmaktadir. Bdylece Turkce metinleri
duygusal ton ac¢isindan daha etkili kontrol etme ve duzenleme firsati
saglamaktadir. Ozellikle bildirim noktalari, duygusal acidan tutarliliklari
gosteren cizgiler, normal gidisattan sapmalarin ve asiri sapmalarin
harita Uzerinde gosterimi, analiz ve duzenleme icin kolaylik
saglamaktadir. Bununla birlikte COM'lerin duygusal analizi son yillarda
gundeme gelmekle birlikte, Turkce calismalara ve analiz araclarina
ihtiyac duyulmaktadir. Bu ¢calismadaki bulgularin sonraki ¢alismalaricin
bir girdi saglayacagi dusunulmektedir.

Etik Kurul izin Bilgisi: Bu arastirma Usak Universitesi Sosyal ve Beseri
Bilimler Bilimsel Arastirma ve Yayin Etigi Kurulunun 15/09/2022 tarihli
E-89784354-050.99-101907 sayili karari ile alinan izinle yaratalmauastdr.

Yazar Cikar Catismasi Bilgisi: Hazirlanan makalede herhangi bir
kisi/kurum ile ¢cikar catismasi bulunmamaktadir.

Yazar Katkisi: Bu ¢alismada Yazar 1 arastirma fikri, literatdr, yontem,
sonug¢ ve tartisma kisimlarinin yazilmasina katki getirmistir. Yazar 2
yéntem, bulgular, sonu¢ ve tartisma kisimlarinin yazilmasina katki
getirmistir. Yazar 3 yontem ve bulgular kissmlarinin yazilmasina ve
makalenin elestirel incelenmesine kissmlarinda, Yazar 4 arastirma fikri,
yéntem, bulgular, sonuc¢larin yazilmasi ve elestirel incelenmesi
kisimlarina katki getirmistir.
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Introduction

People experience various positive or negative emotions while reading
a book, watching TV, and encountering daily challenges in their daily
lives. Similarly, within the learning-teaching processes, learners
experience emotions about school, class, lesson and subject. It is
important for learners to experience emotions that increase their
interest and effort in these processes in terms of affecting their
development and learning outcomes. In addition, multimedia learning
materials (MLM), which can contain components such as text, audio,
visual, animation, and video, have the potential to induce emotions in
learners. While emotional design focuses on the regulation of
emotional potential in MLMs, sentiment analysis, which is a branch of
natural language processing (NLP), focuses on the computerized
detection of the sentiments in MLMs. In this way, the potential
emotions that the MLMs may induce in learners can be detected and
organized.

It is important to put emphasis on emotional design features as well as
cognitive design features in the development of MLMs. While cognitive
design features support the learner's processing of information,
emotional features of MLM have the potential to regulate the learner's
emotions (Plass & Kaplan, 2016). These emotions experienced by
learners can increase their interest in the subject, support their
engagement with the MLM, and support the comprehension, retention
and transfer of information (Mayer & Estrella, 2014; Moreno & Mayer,
2007, Stark, et al., 2018; Um, et al., 20T11).

Research investigating the effects of emotional design in MLMs mainly
focuses on emotion generation and the impact of design elements on
learners’ emotions, motivations and learning. Existing literature also
emphasized that the emotional aspect of the learning process is
managed by arranging certain features, components and affordances
(affordance, what the learner can do in terms of physical interaction in
this material, e.g. drag-and-drop activities, forward-backward
navigation, etc.) of MLM (Taylor & Statler, 2014). By using emotional
elements and design techniques that can have an emotional impact on
learners, more efficient learning outcomes can be achieved by inducing
certain emotions (positive-negative) (Dong, 2007, Um, et al., 20T1).
Methods and techniques such as anthropomorphism (Um, et al., 20T1),
color combinations (Plass, et al., 2014), animation (Brom, et al., 2016), and
emotionalization of texts (Stark, et al., 2018) are frequently used in this
field.

In this study, we focused on the emotional design of the texts and the
detection of emotional tone fluctuations with sentiment analysis in the
text. Instructional texts with emotional features (positive or negative)
have been found to support learning (Flemming, et al., 2018; Stark, et al.,
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2018). In addition to the content in a learning environment, structures
such as text-oriented discussion boards, learner-tutorial and learner-
learner messaging, questions asked, and feedbacks have the potential
to create positive and negative emotions in learners (Cobos, et al., 2019).
Emotional identification of the text that learners will encounter can also
point to the emotional state they will potentially experience (Cobos, et
al., 2019; Flemming, et al,, 2018). In this context, it seems important to
detect the emotional features of textual items.

Sentiment analysis is one of the NLP applications that makes it possible
to obtain information about the direction (positive-negative) and tone
of the emotion in texts (Liu, 2020). With sentiment analysis, it is possible
to make inferences about the overall text from positive to negative, as
well as inferences based on sentiment fluctuation by analyzing the text
sentence by sentence. In this study, it was aimed to determine and
analyze the sentiment fluctuations of positive and negative MLM texts
created with emotional design. The sentiment map model (SMM)
prepared by Saglam (2019), which is lexicon-based sentiment analysis,
was used. In the study, firstly, the emotional design of the MLM texts,
and then how the emotion contained in the texts are analyzed by
sentiment analysis is explained.

Emotional Design of MLM Texts

While designing the MLMs, attention is drawn to the effect of texts on
learners' emotional states, and emphasize the importance of positive
and negative emotional design in terms of more effective cognitive
processing of texts and creating learning outcomes (Stark, et al., 2018).
Mayer (2009) sees the learner's interaction with the MLM as a social
event. He states that the interactions that affect us emotionally in social
life can be transferred to MLMs, and that social cues will try to make a
better sense of the material by providing the learner's social presence.
He emphasizes that by arranging the texts, the learners’ interest in MLM
will increase and suggests that the instructional messages should be
formed in a conversational style without overdoing it rather than a
formal style. The statements in the material can be prepared by using
personal pronouns such as you and you, and the sentences of speaking
directly with the learner and comments can also be added to the
material. This process, which Mayer (2009) calls the personalization
principle, can be said to be one of the first examples of the emotional
design of the text. Lin et al. (2020) found that the personalization
principle enhanced retention, increased the sense of pressure and
reduced the perceived difficulty in learners. Kuhl and Zander (2017)
concluded that the use of conversational style in aversive content such
as cerebral hemorrhage does not provide an advantage in learning
factual information, does not change the situational anxiety, and has a
negative effect on the transfer of information.
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Stark, et al. (2018) draw attention to the difference between the
emotional expressions in the text and the emotion that occurred in the
reader. In particular, the words with which emotional events, stories,
and situations in the text are conveyed, the use of emotion (e.g., happy,
sad) and emotion-laden words (e.g., mystery, ravishing), exclamation
expressions (whoops!, Super!, etc.), the use of similes and metaphors
increase the emotional potential of the text.

Narration is used as another text emotionalization strategy. Flemming,
et al. (2018) used narration to emotionalize the text to arouse interest in
the reader and provide motivation to continue. The content, consisting
of a list of factual information, was emotionalized by reporting a
research project in the form of a newspaper article. Here, the life story
of two wild animals living in the city was emotionalized by including
names, places, and events. In this study, they found that the narration
did not affect the changes in learning, attitude toward the subject, and
risk perception.

Stark et al. (2018) emphasized that emotional words (e.g., angry, happy,
angry), emotional exclamations (e.g., like, wow, wala), or words with
emotional potential, metaphors can be used, but since multimedia
texts are scientific, emotional words and exclamations may not be very
appropriate. They found that students who learned from MLMs with
texts containing positive or negative emotional metaphor words
achieved higher learning performance than those who learned from
neutral MLM. On the other hand, students’ negative activation changes
were not affected by the MLMs, while positive activation values
decreased due to the MLMs itself (without differentiation between
groups). In the valence scores, a significant decrease was found in the
learners of the negative MLM. In other words, the negative MLM
affected the valence values of the learners.

To summarize, texts contain certain emotional potential besides the
meanings they convey, and this potential can affect the emotional
processes of those who read the text. In addition to texts that aim to
directly affect the emotions of readers such as news, novels, and stories,
educational texts also have the potential to create or change the
emotions of their readers and listeners through words, events, and
stories with emotional potential. However, the amount and direction
(positive-negative) of these constructs used in the text are predictable
in terms of NLP.

Sentiment Analysis

The process of transforming texts and sounds into a structure that the
computer can understand and analyze is called natural language
processing (Liu, 2020). One of the application areas of NLP is sentiment
analysis to reveal emotions, feelings and opinions in texts (Campesato,
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2021). Sentiment analysis is also known as opinion analysis (Liu, 2020).
The opinions of users about certain topics, commercial products, and
certain features of products in text can be classified as positive, neutral,
and negative (Thet, et al, 2010). Thus, people's attitudes and
feelings/emotions towards certain products and topics can be
determined. It is widely used to reveal emotions in user-generated
content such as microblogging, comments, and forum discussions
(Akgul, et al., 2016; Liu, 2020). In addition, the approach that texts such
as news, articles and instructional content can also have an emotional
impact on users has become quite widespread. In this way, the
potential emotion that course contents or instructional texts can create
in individuals can be determined by sentiment analysis (Cobos, et al,,
2019; Saglam 2019; Souza & Perry, 2018).

In  sentiment analysis, it is aimed to determine the
sentiment/feeling/opinion towards a certain document, sentence or
target (aspect). In other words, it is aimed to classify these structures
into a certain emotion. These classifications may consist of more
sensitive classes such as binary (positive and negative), triple (positive
neutral and negative), or quintuple. In addition, a complex class can be
added when the emotion is not clear (Liu, 2020; Saglam, 2019).

There are two main approaches to sentiment analysis: lexicon-based
approach and machine learning approach. In this study, a lexicon-
based approach is considered. In this approach, information such as
dictionary meaning, polarity (emotional direction), part of speech,
polarity value (emotion score), and synonyms are included for words or
phrases in the dictionary (Dehkharghani, et al,, 2016). The words in the
text are turned into stems or lemmas and matched with the words in
the lexicon, and as a result, the sentiment score of the text can be
calculated (Cobos, et al., 2019).

In educational contexts, NLP can be used for three main goals:
understanding learner performance, analyzing learners' interaction
and feedback, and improving learning materials (Cobos, et al., 2019).
Sentiment analysis also serves purposes such as revealing the
sentimental/emotional fluctuation of learning materials, detecting
negative and bad words and sentences used in the text, and identifying
the emotional potential (Cobos, et al., 2019; Saglam, 2019). Saglam (2019)
developed a sentiment lexicon in his study and applied lexicon-based
sentiment analysis to various news texts and the text of the Snow White
story. With the sentiment map model (SMM) Saglam (2019) proposes a
sentiment map from a given text on a standardized graphic and makes
inferences according to predefined rules. Thus, regular sentiment
fluctuations in texts can be determined, extreme values can be
detected, and the text can be edited when desired to keep the
sentiment fluctuation at a certain level. On the other hand, Cobos et al.

36



PUJE, 60, [2024] OzgUr et al. https://doi.org/10.9779/pauefd. 1178733

(2019), developed a tool that performs video transcriptions for a MOOC
(Massive Open Online Courses), questions and answers for assessment
activities, forum posts of learners, and lexicon-based sentiment analysis
to enhance the learning material and learning-teaching process. With
this tool developed for Spanish texts, they can visualize the sentiment
fluctuations of the course content, compare the sentiment fluctuations
between different courses, and thus offer a practical tool for intervening
at certain points of the texts. When the researchers analyzed the
learners' comments on the courses, they found that courses with more
positive comments had higher completion rates. On the other hand,
sentiment analysis has an important role in detecting bad and/or
extremely negative words in large-scale texts and giving suggestions
for correction (Saglam, 2019).

Purpose and Importance of the Study

The aim of this study is to apply sentiment analysis, to determine the
sentiment fluctuations of positive and negative MLM texts (Ozgur, 2021)
arranged according to emotional design features. SMM (Saglam, 2019)
was used for sentiment analysis of the texts of the positive and negative
MLMs.

Although user comments on products-services (Tuzcu, 2020), news
texts (Saglam, 2019), Twitter messages on a topic (Agrali & Aydin, 2021,
Aydin, et al, 2021) are quite common in Turkish sentiment analysis
studies, there is no study on analyzing the sentiment/emotion in
Turkish instructional texts. This study may contribute to the
determination of sentiment fluctuations in instructional texts (e.g.,
MLM, book, article, blog, forum) and to provide support for the content
designer to intervene in sentiment fluctuation. In addition, inferences
can be made about the emotions that may arise in individuals who read
the MLM.

It can be stated that this study is important in terms of introducing and
evaluating SMM (Saglam, 2019), which can provide a practical approach
to researchers who want to determine the sentiment fluctuation of
MLM, to emotionalize MLM and to evaluate it. Sentiment analysis
studies for instructional texts in various languages also include
language-specific dictionaries (lexicon), labeled data, etc. requires its
use.

The positive and negative MLMs to be analyzed with SMM were
prepared by Ozgur (2021), and in the same study, each sentence in the
MLMs was evaluated by the learners with Self-Assessment Manikin's
(Bradley & Lang, 1994) valence dimension (positive-negative scale). In
this respect, performing sentiment analysis of the same TLMs with DHM
is important in terms of comparing the results of the two studies. Thus,
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suggestions could be given for sentiment analysis of Turkish
instructional texts.

Research questions;

1. How do the valence scores (positive-negative scale) given by the
students regarding the sentences of the positive and negative
MLM differ?

2. What are the sentiment fluctuation results of positive and
negative MLM as a result of sentiment analysis with SMM?

Method

In the first research question, the valence (positive-negative scale)
scores given by the students for the sentences of the positive and
negative MLMs prepared by Ozgur (2021) were compared. A
counterbalanced design, one of the semi-experimental designs, was
used. In the counterbalanced design, all interventions are implemented
to each group in a different order (Fraenkel, et al., 2011).

In the second research question, it was aimed to assign an emotional
tone to the sentences in the positive and negative MLMs by sentiment
analysis. Sentiment analysis is one of the NLP applications that provides
a computer analysis of texts written in human language (Campesato,
20271; Liu, 2020). For sentiment analysis, the SMM tool developed by
Saglam (2019), which performs dictionary-based sentiment analysis,
was used. First, information was given on how DHM performs
sentiment analysis and how the results were reported. Then, the
process of applying SMM for the analysis of positive and negative MLMs
was explained. Ethics committee approval was obtained that the study
was ethically appropriate.

Design and Evaluation of Positive and Negative MLMs

In this study, two different MLMs with positive and negative emotional
design (ED) prepared by Ozgur (2021) were used. In this title,
information about how the MLMs' content was created will be provided
and how these sentences were evaluated in terms of the valence
dimension (positive-negative scale) of core affect will be described.
Although the learning objectives of both MLMs are the same, the
content of both MLMs covers the topics of malicious software and
individuals, security software and information security. In the process of
developing the MLMs, first of all, a common text was created.
Afterwards, it was aimed to emotionalize the texts and visuals in order
to induce positive and negative emotions in the learners.

In positive MLM, the theme was computer security. Concepts and
suggested precautions to be taken for information security were
fictionalized in a positive approach. In negative MLM, the theme of
danger was emphasized, and the effects of malicious software aimed at
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harming the computer and the effects of people on our computers and
information were fictionalized in a negative way. The MLMs consist of 3
sections. In the first section, there was a story. In the positive MLM, when
security precautions are taken, the user is not affected by a negative
event, whereas in the negative MLM, when security precautions aren't
taken, how the negative event affects our computer and the user is
exemplified. In the second section, the importance of security software
and how it protects our computer against malware is explained in
positive MLM, while in negative MLM, how it can cause damage in the
absence of security software in negative MLM.

In the third section, the positive MLM explains that security software
protects our computers and information against which malware, while
the negative MLM explains the damage caused by malware in the
absence of security software. This section also includes points that
computer and internet users should pay attention to. The headings in
the MLMs and the number of sentences is given in Table 1.

Table 1
Subject Headings of Positive and Negative ML Ms
Sect. Title Positive MLM Negative MLM

No No Heading N Heading N
1 1 Learning outcomes 2 Learning outcomes 2
2 Duru's secure computer 8 Duru'sinfected computer 8
Section-1 Total 10 Section-1 Total 10
2 3 What is computer and 7 What is malware? 7

information security?
4 How do we keep our
comp. and inform. safe?
5 How do security software

3 Why is malware infected? 3

How do malware get into

(SS) help us? & our computer? &
6 Wh?t are S5s effective 4 What are malware types? 4
against?
7 Software that secures our Software that tries to
8 14
computer prevent attacks
Section-2 Total 30 Section-2 Total 36
3 8 Antiviruses 28 Viruses 25
9 Preventing worms 10 Worms 13
10 Preventing Trojan horses 1 Trojan horses 12
1 Anti-spyware 12 Spyware 8
12 Cohsglous users protect 10 Phishing 10
their information
13 Adware blockers 6 Adware 4
14 Protecting your computer 16 Botnets 14
from botnets
15 Anti-ransomware 11 Ransomware T
Section-3 Total 104 Section-3 Total 97
Total 144 Total 143
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In order to add emotional features to the texts in the MLM, words with
emotional qualities were preferred. Words with positive, neutral and
negative polarities in the SentiTurknet (Dehkharghani, et al.,, 2016)
lexicon were used. Positive MLM was mostly arranged with words with
positive polarity, while negative MLM was arranged with words with
negative polarity. The visuals were given positive and negative
emotional qualities with the anthropomorphism approach. While
images with positive facial expressions such as smiling, happy and
peaceful were used in the positive MLM, unhappy, anxious, and sad
facial expressions were used in the negative MLM (Figure 1). In this
study, only the texts were analyzed.

Figure 1
Sample Screenshots of Positive and Negative ML Ms
Positive MLM Negative MLM
m Bilgisayanimizin Guvenligini Saglayan Yazilimlar m Bilgisayarimiza Saldiran Yazilimlar
m Bilgisayarimizin Glvenligini Saglayan Yazilimlar m Bilgisayarimiza Saldiran Yazilimlar
e .
- x|
[ 4

Study Group

Forty-six undergraduate students studying at a state university
participated in the study. Of the participants, 26 (56.5%) were female, 20
(43.5%) were male, and the average age was 20.57 years.

Data Collection Instrument

How positive and negative MLM sentences induced feelings on
students was determined by using the self-assessment manikin (SAM)
developed by Bradley and Lang (1994). SAM is a nine-point likert-type
visual assessment tool to determine how various stimuli produce an
affective reaction in people. It consists of three dimensions: valence
(positive - negative), arousal (calming - exciting) and dominance (weak
- dominant). Five manikins are used to represent each dimension. For
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example, in the valence dimension, there are five manikins that go from
negative to positive facial expressions. The participant can make the
marking on the manikin image or between two manikin images. In this
study, only valence dimension (positive-negative scale) was used as a
five-point likert (1=negative, 3=neutral, 5=positive) for the students to
evaluate the sentences from negative to positive.

Data Collection Process

The first half of the participants (N=23) were shown the positive MLM
sentences, and the second half of the participants (N=23) were shown
the negative MLM. They were asked to mark how the sentences made
them feel on the valence dimension of SAM the computer environment.

Participants were asked to mark one of the 5 visual manikins that went
from negative to positive for each sentence. Two weeks after this
application, the same process was carried out by applying negative
MLM to the first half of the participants and positive MLM to the second
half. Thus, each learner evaluated both positive and negative MLM.

Data Analysis

Descriptive statistics regarding the valence scores for the sentences are
given. The dependent sample t-test was used to compare whether
there was a difference between the valence scores of the positive and
negative MLM sentences. After this stage, SMM was introduced, and
then the process of performing sentiment analysis on MLMs with SMM
was explained.

Sentiment Map Model (SMM)

In document-level sentiment analysis studies, it is quite common to
classify the text as a whole as positive/neutral/negative and assign a
numerical score (Liu, 2020). On the other hand, this approach may lead
to ignoring the sentiment fluctuations in the document (Saglam, 2019).
In a document, there are positive sentences as well as negative
sentences. Within the scope of SMM, it is aimed to reveal these
sentiment fluctuations according to time and course with the
exploratory data analysis approach, and to enable them to be presented
and interpreted visually (Saglam, 2019). Texts can be at sentence level
or paragraph level.

Figure 2 shows the sentiment fluctuation of a sample document
according to sentences. Sentiment fluctuates in the both positive and
negative regions. However, just placing the sentiments on the chart is
not sufficient for analysis. In order to interpret sentiment fluctuation
graphs of different documents, the graph should have a standard scale.
For this reason, in SMM, the Shewhart control graph created with
Shewhart control limits was used to keep sentiment tone values on a
standard basis. Control graphs prepared by Walter A. Shewhart by
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considering production and control processes are seen as an
economical and effective tool in the measurement, evaluation and

analysis of a process (Ozcil, 2014).

Figure 2
Sentiment Fluctuation Graph

—

Tone Value

Sentence No

In order to reflect the sentiment fluctuation in the MLMs in Shewhart
control graphs, control limits need to be determined. The control limits
are named Upper Control Limits (UCL), Center Line (CL) and Lower
Control Limits (LCL). These limit values represent statistical confidence
intervals. While changes within these ranges can be considered as
random in terms of statistics, changes outside the limits indicate a
significant difference (Patir, 2009). Figure 3 shows the relation between
Shewhart control graphs and limits of change.

Figure 3
Shewhart Control Graph Limits
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In determining the limit values of change, u indicates the data set mean
and o indicates the standard deviation. The mathematical expression in

Equation (1) is used.
UCL= u+k.o
CL=p (1)
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LCL=u—k.o
In this equation;
e UCL: Upper control limit
e CL:Centerline
e LCL: Lower control limit

e k: Coefficient showing how many standard deviations away from
the CL.

In order to determine the central line and control limits here, a corpus
of 92150 news texts containing at least 5 sentences and 5 paragraphs
was used. The news texts are parsed sentence by sentence. Then, the
sentiment tone of each sentence was calculated. The sentiment tone
value of each word in the sentence was assigned (positive/negative)
using SWNetTR++ General Purpose Turkish Emotion Dictionary
(Saglam, et al, 2019). Shewhart Control Limit values (Table 2) were
determined with a total of 2.12 million sentences (Saglam, 2019).

Table 2
Shewhart Control Diagram Limit Values (Saglam, 2019)
Limit Value
UCL-3 2.230580
UCL-2 1.462079
UCL-1 0.693588
CL -0.0749903
LCL-1 -0.843394
LCL-2 -1.611885
LCL-3 -2.380376

With the determination of the Shewhart control graph limit values,
sentences in the textual content to be evaluated sentimentally (for
example, MLM, news text) can be evaluated and compared on a
standardized scale. Sentiment fluctuations of content sentences,
whose sentiment tone values are determined by lexicon-based
sentiment analysis, are placed on graphs based on these limits. The
resulting structure is described as the Sentiment Map of the content,
and it is now at the stage of interpretation of the contents. For the
interpretation, the Shewhart Control Graph Rules, adapted to
sentiment analysis, are used.

In order to analyze the consistencies in sentiment fluctuation patterns
in the Shewhart control graph, various rules proposed by Western
Electric (1956) and Montgomery (2009) were utilized. In the SMM, which
focuses on analyzing sentiment fluctuations in texts, 4 different rules
were applied. Table 3 shows how each rule is applied, how the rule
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should be evaluated, what it means functionally and the keyword of this
rule (Saglam, 2019).

Table 3

Shewhart Control Chart Analysis Rules and Evaluations

Rule Explanation Evaluation Functional Keyword

No Expression

Rule-1 Atleast 8 out of 9 Indicatesthat Emphasizes the STABLE
(8/9) consecutive the changeis presence of
sentences are in the same sentiment stability
found on one side region and in the content and
of the CL stable. which sentences it
(Figure 4a) covers.

Rule-2 Atleast 4 out of 5 Indicates Emphasizes the SALIENT
(4/5) consecutive changeona salient sentimentsin
sentences are on small scale, far the content and
the same side of from which sentences
the CLand 1 coincidence. they cover.
standard deviation
away (Figure 4b)

Rule-3 At least 2 of 3 (2/3) Indicates Emphasizes the DOMINANT
consecutive changeona dominant
sentences are on medium scale, sentiments in the
the same side of  far from content and which
the Cland more  coincidence. sentences they
than 2 standard cover.
deviations away
(Figure 4c)

Rule-4 A point's distance Indicatesa Emphasizes the VIOLENT

violent sentiments
in the content and

from the CL is
greater than 3

large deviation

standard which sentences
deviations (Figure they cover.
4d)

Figure 4 indicates sentiment maps that visually illustrate each rule. The
blue dots on the graphs represent each sentence and its’ tone value.
When the rule or rules are realized on the sentiment map, they are
emphasized with dots called "Notification Point". The notification point
is colored in green (positive zone, above CL) and in red (negative zone,
below CL) and larger, depending on the region of sentences in which
the rules have occur. In addition, the sentence pattern which represents
the notification points is colored green (positive region, above CL) or red
(negative region, below CL) according to its polarity region. Sentence
seqguences that are not affected by the rules are shown with blue line
and small-sized dots. In other words, in the context of sentiment
fluctuation, it describes sentences in which the rules from the Shewhart
perspective do not occur.

44



PUJE, 60, [2024] Ozgur et al. https://doi.org/10.9779/pauefd.1178733

Figure 4
Demonstrating of Shewhart Rules on Sentiment Fluctuation Graphs in SMM
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In summary, SMM is a model for analyzing sentiment of texts on a
standardized scale, visualizing sentiment fluctuations on a graph and
emphasizing sentimental stability and deviations by following rules
within consecutive sentences. In the next title, the implementation of
the SMM to positive and negative MLMs is described.

The Process of Implementing Sentiment Analysis with SMM to MLMs

Sentence-level SMM was used to examine the sentiment fluctuations
of the texts in the MLMs. The process of text pre-processing, obtain of
the sentences’ sentiment tones, visualization and interpretation of
sentiment fluctuation with SMM in four stages is shown in Figure 5.
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Figure 5
Process of Sentiment Mapping and Interpretation of MLMs

Positive MLM text Negative MLM text

1- Text pre-processing (Removing stop words, sentence
tokenization, stemming words)

2- Matching words in a sentence with SWNetTr++ lexicon
to get the sentiment tone values of sentences

3- Visualization sentiment fluctuation of the MLM text with
SMM

4- Determining and interpreting the emotional stability
and deviations in the text of the MLM by using rules in
line with Shewhart control limits on the sentiment map

First, the text pre-processing, which includes segmenting the text into
sentences, removing stop words in each sentence, reducing words
stem (stemming), was explained. Secondly, the process of determining
the sentiment direction and tone on sentence basis by matching the
stem words in each sentence with the words in the SWNetTR++ lexicon
(Saglam, et al., 2019), was stated. Thirdly, using SMM, the visualization of
sentiment fluctuations according to the sentiment tone values of the
seqguential sentences in the MLM texts on the Shewhart Control Graph
was explained. Fourthly, the implementation and interpretation of the
rules for determining the consistency in sentiment fluctuations were
indicated. These processes are given in sub-titles.

Text Pre-processing

In the text pre-processing, all content was first tokenized into sentences
for both positive and negative MLM texts. Then, all words were
converted to lowercase and stop words were removed. The remaining
words in the sentences were subjected to word tokenization. Finally,
stem forms of each word were obtained by stemming.

Determining the Sentiment Tone of Sentences

The SWNetTR++ lexicon created by Saglam, et al.,, (2019) was used in the
study. Each word stems in the sentences were matched with the words
in the SWNetTR++ lexicon. The word stems in the MLMs were assigned
the sentiment tone value of the corresponding word in the lexicon.
Finally, the tonal values of the word stems in each sentence were
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summed. Thus, the sentiment tone was determined for each sentence
in the text and its polarity was assigned based on this value. In other
words, if the sum of the sentiment tone values of the word stems in a
sentence is positive, the sentence is in positive polarity, and if the sum
of the sentiment tone values of the words is negative, it is in negative
polarity.

Visualization of Sentiment Fluctuation with SMM

Sentiment fluctuations in positive and negative MLMs were analyzed in
three separate sections as Section-1, Section-2 and Section-3. The
central line, upper and lower control limits of sentiment map taken as
Shewhart Control Limit values (Table 2) determined within the scope of
SMM. A total of six sentiment maps were created, one sentiment map
for each section. An example sentiment map is shown in Figure 6.

Figure 6
Sample Emotion Map (Negative MLM, Section-1)
SECTION-1: INTRODUCTION (NEGATIVE)

Cam sikkin bir sekilde bu durumu diizelimek icin web ortaminda
virisler gibi kotd amach yazilmlar ve bunlanin etkileriyle ilgili aragtirmalar
LCI yapmaya basladi.

Shewhart Control Limits

10

oo -

0 2 - 6

Sentence No

The sentiment map in Figure 6 shows a sentiment fluctuation of 10
sentences. When the sentiment map is examined, it is seen that the
sentiment tones of the sentences are located below and above the
central line. In addition, each sentence is indicated with a dot. Hovering
over the dot shows sentence number, the sentiment tone value, and
the sentence text. The next step is to discover and interpret the
sentiment patterns within the sentiment fluctuation. For
interpretation, the Shewhart Control Graph rules, described in the next
section and adapted to sentiment analysis, are implemented.
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Determination and interpretation of the sentiment stability and
deviations in the MLM text in line with Shewhart control limits on
the Sentiment Map

By implementing Shewhart control rules (Table 3) to the sentiment
fluctuations related to the content, regions of stable sentiment
fluctuation and regions with salient, dominant and violent sentiments
can be identified. In Figure 7, the points where the rules are realized are
highlighted in green. These points are called notification points and
they indicate the fulfillment of one of the four rules. It can be seen that
only Rule-1 (Stable) appears at the points where notification points are
realized.

Figure 7
Shewhart Control Rules Realized Sentiment Map (Positive MLM, Section-2)
SECTION-2: INF. AND COMP. SECURITY (POSITIVE)

Shewhart Control Limits
—
1

Sentence No

The steps of the whole analysis process can be briefly summarized in
order;

e Text pre-processing was applied to positive and negative MLM
contents,

e Then, the sentiment tone and polarity of each sentence were
calculated with the SWNetTR++ general purpose lexicon for each
sentence in the MLMs,

e Afterwards, the tone values of the sentences in the three sections
of the MLMs were shown on the sentiment fluctuation graphs
based on Shewhart control limits generated with the corpus of
news texts,

e Finally, four different rules of the Shewhart Control Diagram were
implemented on sentiment fluctuation graphs.
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In the next section, the findings obtained as a result of the analysis of
the MLMs with SMM are given.

Findings

The findings obtained as a result of the analysis of the valence scores
given by the students for the positive and negative MLM sentences and
the sentiment analysis using the SMM tool are given under two
separate titles.

Analysis of the Value Scores Given by the Students to the MLM
Sentences

There are 157 sentences in positive MLM and 149 sentences in negative
MLM. Forty-six participants evaluated a total of 306 sentences. Table 4
shows the mean valence scores (positive-negative scale) given by the
students to the sentences, and the number of sentences with valence
scores above and below the mean value(X=3).

Table 4
Descriptive Statistics for Positive and Negative MLM Sentences

- Sentences with Sentences with
MLM Type N X SD positive valence (X>3) negative valence (X<3)
Positive MLM 157 3.68 0.71 131(%83.44) 26(%16.560)
Negative MLM 149 275 0.70 49(%32.89) 100(%67.11)

It is seen that the mean valence score of the sentences in the positive
MLM (N=157; X=3.68; SD=0.71) was higher than the mean valence score
of the sentences in the negative MLM (N=149; X=2.75; SD=0.70). On the
other hand, while 131 (83.44%) sentences received above-mean valence
score, 26 (16.56%) sentences received below-mean valence score in the
positive MLM. While 49 (32.89%) sentences scored above-mean valence
score in the negative MLM, 100 (67.11%) sentences scored below-mean.
The line graphs formed according to the mean valence scores given to
the positive and negative MLM sentences are shown in Figure 8.
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Figure 8
Line Graphs according to the Mean Valence Scores Given to MLM Sentences
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(b) Negative MLM

Dependent sample t-test was used to test whether the students’ mean
of valence scores for positive and negative MLMs differed significantly
(Table 5).

Table 5

t-Test Results of Positive and Negative MLM Mean Valence Scores

MLM Type N X S sd t P
Positive MLM 46 578.20 1200 45 6273 .000
Negative MLM 46 409.09 12.97

As a result of the dependent sample t-test (t(45)=62.73, p <.01), it was
found that the mean value for valence score given to positive MLM

sentences ( X=578.20; SD=12.00 ) was higher than the mean value for

negative MLM sentences ( X=409.09; SD=12.97). As a result, positive MLM
has a higher valence score than negative MLM. This finding shows that
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emotional design and positive and negative design of MLM texts create
different valence feelings in learners. In the next title, the results of and
sentiment analysis with SMM for positive and negative MLMs are
presented.

Findings on sentiment analysis with SMM

Positive and negative MLMs were divided into three separate sections,
and each section was analyzed with SMM and the findings were
reported according to sections. Table 6 shows the 10 sentences
belonging to Section-1 both MLMs.

Table 6
Section-1 Sentences of Positive and Negative MLMs

No

Positive MLM

Negative MLM

1

When you complete this course, you When you complete this course,

will be able to understand the
importance of protecting our
computers and digital information,
and you will be able to explain
security software and its protective
effects on your computer.

You will also be able to take
protective steps for your computer
and digital data to ensure that your
programs, documents, data and
digital devices are safe and secure.
Duru checked her e-mail box last
week and found an e-mail from a
close friend inviting her to play a
game.

When she clicked on the game link,
she received a notification message
from the antivirus program installed
on her computer.

The antivirus program informs her
that the website she has accessed
for the game is not very safe.

Duru felt happy that she was aware
of and took the necessary
precautions to ensure security in

51

you will be able to explain the types
of malware that are the main
enemies of our computers and
digital information, and their
destructive effects on our
computers.

You will also be able to take
precautions to ensure that your
programs, documents, data and
digital devices are not helpless
against malware.

Last week, when Duru turned on
her computer to play the game, she
was very frustrated to find that
some of her files were missing, her
homework files had been deleted,
and the computer gave an error
when she tried to open the game.
She called his friend Ahmet, a
computer teacher, and started to
tell him about her problems.

Ahmet said that her computer
might have been infected with
malware and that malware can be
found on computers, tablets,
phones, internet networks, etc,,
with the aim of deleting or altering
information and documents,
sending them to hackers, or even
Mmanaging our devices.

But it was too late and the
computer virus had taken over
Duru's computer.
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digital environments such as
computers, tablets, phones and
internet networks, and that possible
malware in these devices has the
ability to delete, modify, send
information and documents to
different people, and even manage
our electronic devices.

7 So she closed the unsecured
website and deleted the incoming
e-mail.

8 She then called his friend and
warned him that there might be
malware on his computer.

9 Duru has always protected her
computer and information by using
computer and information security
software such as antivirus and
firewall, and by raising awareness on
these issues.

10 She also realized after this incident
that his friends need to be informed
about computer and information
security and decided to help them.

https://doi.org/10.9779/pauefd. 1178733

Ahmet asked Duru if she had an
antivirus program installed on her
computer and if her firewall was
active.

Duru said she did not know about
such programs and whether they
were on her computer.

Duru realized that viruses had
somehow infected her computer
and that she lacked knowledge
about malware.

Frustrated, she began researching
on the web about malware such as
viruses and their effects, to remedy
this situation.

The results of the analysis of the sentiment fluctuations of 10 sentences
related to Section-1in positive and negative MLMs with SMM are given

in Figure 9.
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Figure 9
SMM Results on Section-1

SECTION-1: INTRODUCTION (POSITIVE)

Shewhart Control Limits

Sentence No

(a) Positive MLM, Section-1

SECTION-1: INTRODUCTION (NEGATIVE)

Shewhart Control Limits

Sentence No

(b) Negative MLM, Section-1

Positive MLM - SMM Analysis of Section-1

When Figure 9a is examined, it is seen that all 10 sentences in the
Positive MLLM fluctuate above the central line, and this fluctuation has
high values at some points (sentences). After this first visual evaluation,
when analyzed with the SMM model, two STABLE points on the
sentiment fluctuation graph were found to be significant by SMM Rule-
1. These dots are sentences 9 and 10 and are visualized with larger dots.
The interpretation of this result provided by SMM Rule-1is as follows;

e In sentence 9, the Notification Point is determined. The 8
consecutive sentences of the content before this point have a
positive sentiment. This shows that there is a positive STABILITY
throughout the first 9 sentences.
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e The other Notification Point is detected in sentence 10. In other
words, the 8 sentences before the 10th sentence have positive
sentiment. This indicates that there is again STABILITY between
sentences 2 and 10.

e As a result, since positive MLM section-1 consists of 10 sentences
in total, it has been determined by SMM that the entire content
shows a positive STABILITY.

SMM has not detected any pattern that fulfill other rules (Rule-2, Rule-
3, Rule-4) on positive MLM section-1. In other words, there are no
sentence(s) that can be characterized as SALIENT, DOMINANT or
VIOLENT in positive MLM section-1 (positive or negative side).

Negative MLM - SMM Analysis of Section-1

Figure 9b shows that the sentiment tones of the sentences in negative
MLM make small fluctuations both below and above the central line
(CL). Six sentences are below the CL and four sentences are above it. As
a result of SMM, no significant pattern was detected from these
fluctuations. In other words, the content of negative MLM section-1does
not have any positive or negative pattern that can be described by DHM
as STABLE, SALIENT, DOMINANT or VIOLENT. The results for the
sentiment fluctuations of the 2nd sections of the MLMs are given in
Figure 10.
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Figure 10
SMM Results on Section-2

SECTION-2: INF. AND COMP. SECURITY (POSITIVE)

Shewhart Control Limits

Sentence No

(a) Positive MLLM, Section-2

SECTION-2: INF. AND COMP. SECURITY (NEGATIVE)

Shewhart Control Limits

Sentence No

(b) Negative MLM, Section-2

Positive MLM - SMM Analysis of Section-2

When Figure 10a is examined, 27 of the 30 sentences in the positive
MLM are above the CL and 3 of them are below it. When analyzed with
SMM, the presence of 14 significant STABLE points in two different
regions was determined by SMM Rule-1 on the sentiment fluctuation
graph. The interpretation of this result provided by SMM Rule-1 is as
follows;

e From sentence 9 to sentence 20, a notification point was
identified. The 19 consecutive sentences of the content before this
point have a positive sentiment. This shows that there is a positive
STABILITY in the MLM until the 20th sentence.

e The fact that the 20th and 21st sentences are consecutively below
the CL ends the positive STABILITY here.
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e From the 22nd sentence onwards, since 9 out of 10 sentences are
above the CL, Rule-1 has been applied by SMM and it is seen that
there is a positive STABILITY.

e |nconclusion,itis determined by SMM rule-1that there is positive
STABILIZATION in two different regions in the positive MLM
section-2.

On the positive MLM section-2, SMM has not detected any pattern that
fulfill other rules (Rule-2, Rule-3, Rule-4). In other words; there are no
sentence(s) that can be evaluated as SALIENT, DOMINANT or VIOLENT
in positive MLM section-2).

Negative MLM - SMM Analysis of Section-2

As shown in Figure 10b, 17 sentences appeared to be below the CL
whereas 18 sentences appeared to be above it. STABLE points are seen
where rule-1is applied in sentences 15, 16, 17 and 18 in only one region.
SMM rules did not detect any patterns in the rest of the text. The
interpretation of this result provided by SMM rule-1is as follows;

e Between sentences 15 and 17, a notification point for rule-1 was
detected. This shows that a positive STABILITY was achieved from
the 8th sentence to the 17th sentence.

e As a result, it has been determined that a part of the negative
MLM section-2 shows a positive STABILITY.

When 16th sentence’s (neg-section2-cl6: This will make store owners
and people who come to shop uneasy) notification point, which has the
highest positive tone value, is analyzed, it can be seen to be negative. At
another notification point close to CL (neg-section-2-c17: When data
input-output is not controlled in our computers and when there is no
security software to prevent unauthorized software trying to enter our
computers, situations such as loss of information, theft of information,
errors, corruptions in our computer will happen to us). Possible causes
and solutions for such situations are presented in Conclusion and
Discussion title. As there were fluctuations above and below the CL in
the remaining points, the rules were not realized in a different region.
In other words, the content of Negative MLM section-2 does not have
any positive or negative pattern that can be characterized as SALIENT,
DOMINANT or VIOELNT. As a result, when the section-2 contents of
positive and negative MLMs were compared, it was found that positive
MLM produced more STABLE positive sentiment fluctuations. The
results of the SMM for the sentiment fluctuations of the last sections of
the MLMs, section-3, are given in Figure 1.
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Figure 1
SMM Results for Section-3

SECTION-3: MALWARE (POSITIVE)

Shewhart Control Limits
4
Y
e
e

Sentence No

(@) Positive MLM, Section-3

SECTION-3: MALWARE (NEGATIVE)

Shewhart Control Limits
1
o

Sentence No

(b) Negative MLM, Section-3

Positive MLM - SMM Analysis of Section-3

When Figure 11a is analyzed, 29 of the 104 sentences in positive MLM
section-3 are below the CL and 75 are above the CL. The fluctuating
pattern of the points in the graph shows that rule consistencies occur
at some points and rules are terminated at other points. As a result of
SMM analysis, a total of 28 notification points pointing to rule-1 were
identified in six different regions.

e Notification points indicating rulel (STABLE) were detected
among sentences 26-28, 32-35, 38-43, 63-70 and 95-99. This
indicates the presence of a STABLE and positive sentiment
fluctuation during sentences 18-28, 24-35, 30-3,55-70 and 87-99.
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e As aresult, 66 sentences of positive MLLM section-3 content were
marked as STABLE under rule-1 by SMM. It can be stated that the
majority of the content is positive.

No other rules have been determined by SMM on positive MLM
section-3. Therefore, there is no region in the content that can be
described as SALIENT, DOMINANT or VIOLENT.

Negative MLM - SMM Analysis of Section-3

In Figure T1b, 56 of the 97 sentences are above CL, 1 of them were above
CL, and 40 sentences were below CL. No rule was realized in the content
until the 84th sentence and it was seen that the sentences didn't
present a STABLE structure. At this point, the rule realized by SMM is
explained as follows;

e Rule-1was detected at 4 points, namely sentences 84, 85, 86 and
88. It shows that there is a positive STABILITY in 8 sentences
before these sentences by SMM.

e As aresult; a positive STABILITY was detected in a very small part
of the content compared to Positive MLM.

No other rules were determined by SMM on the negative MLM section-
3. For this reason, the content does not contain any sentence(s) that can
be described as SALIENT, DOMINANT or VIOLENT. As a general
assessment, it can be stated that positive MLM shows a more stable
positive sentiment fluctuation in terms of the operation of rule-1.

In Figure 11, sample sentences (b, ¢, d and f) in the areas where rule-1
operates in positive and negative MLM, the sentence (a) with the lowest
tone value in positive MLM, and the sentence (e) with the highest tone
value in negative MLM are given in Table 7.

Table 7
Sample Sentences from Section-3 of Positive and Negative MLM
No Sentence

a P3-Cll: File/Program codes: Antiviruses check executable files to prevent
them from being infected.

b P3-C32: Thanks to security software, worms cannot enter and reproduce
through security vulnerabilities of an internet-connected program on
your computer and the operating system.

c P3-Co5: Even if we work at a busy pace, we should pay close attention to
the websites we visit.

d P3-C97: The main purpose of ransomware is to change the structure of
our files on our computer, tablet or smartphone to encrypt them in order
to gain some profit.

e N3-C52: This is exactly what spyware tries to do; it aims to obtain
confidential and undisclosed information about the computer user and
send it to a remote computer to be analyzed.
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f N3-C86: Also, downloading files and programs from unsafe places, not
paying attention to e-mails and websites can also make our computer
part of this gang.

When the sentences are analyzed, it was observed that although
sentence (a) indicated a positive valence, some of the words embedded
in it (such as virus, add, file) were in negative polarity. It is therefore
calculated as the sentence is below the CL. In the positive MLM (Figure
Ta), sentences (b), (c) and (d) are above the CL. Although these
sentences contain negative words (worm, ransom), they are generally
in positive tone. Sentence (e) in the negative MLM (Figure 11b) was
calculated as positive because many words in it contributed to the tone
of the sentence in a singular way, even though it deals with negative
situation. The last sentence (f), while expressing a negative situation,
appears to have a positive polarity. Due to the words such as trust (the
stem form of the word insecure is trust in Turkish), pay attention, one,
and state (part of), it is above the CL. In other words, words that have
received a construction suffix in Turkish can have different meanings
and polarity values when they are taken as stems. A word that has a
negative polarity by taking a construction suffix can have a positive
polarity when it is taken as a stem. These findings are discussed in the
conclusion and discussion title.

Discussion, Conclusion, and Suggestions

Texts can have an emotional impact on individuals according to the
emotional qualities and features they contain. It is also an important
field of study to regulate the emotional properties of texts and to
determine the potential emotional impact of this text on people. In the
first research question, a MLM text was prepared with emotional design
in two different ways, positive and negative. The sense of valence
created by the sentences in the positive and negative MLM was
evaluated on a five-point Likert scale consisting of facial expressions
ranging from positive to negative. As a result, it was determined that
the texts organized in a positive way had higher valence than the texts
organized in a negative way. In other words, positive MLM was found to
make students feel more positive negative MLM. This result supports
that texts can induce positive and negative emotions in student by
organizing texts with emotional design. In this context, emotional
design could be used to regulate the emotional effects of MLMs on
students. Some studies have concluded that positively and negatively
designed instructional texts are more effective in comprehension and
recall than neutral texts (Megalakaki, et al., 2019; Stark, et al., 2018). In
terms of emotional design; texts can be emotionally regulated by
methods such as using words and phrases with emotional tone,
including narratives, and using personalization. The tone values of the
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sentence can be changed by using appropriate words in lexicons such
as SWNetTR (Saglam, et al,, 2019) and SentiTurkNet (Dehkharghani, et
al., 2016), which contain the sentimental polarity and tone values of
words. Thus, MLMs can be presented in a structure that is emotionally
stimulating and regulating for the student and suitable for individual
differences.

The fact that the sentences in the positive MLM are 0.68 points higher
than the mean valence and the sentences in the negative MLM are 0.25
points lower than the mean valence indicates that the students see
positive sentences more positively. However, the negative scoring of
some sentences in the positive text and the positive scoring of some
sentences in the negative text by the students show that it is important
to evaluate the sentences in a context. Since the students evaluated the
sentences in order, some sentences may have been evaluated out of
context. One reason why the mean of the negative text sentences is
closer to the mean valence may be that the learners did not express
negative emotions because the text was prepared for instructional
purposes. (Magner, et al., 2014). Moreover, Taylor (1991) emphasizes that
it is easier to evoke positive emotions with certain stimuli than negative
emotions. In the mobilization-minimization hypothesis, it is
emphasized that individuals try to reduce and eliminate the negative
reactions felt by negative stimuli (Taylor, 1991). Therefore, it can be
stated that negative sentences are closer to neutral. On the other hand,
there are also studies that evaluate the texts as a whole (Megalakaki et
al., 2019) rather than evaluating the texts in sentences, or the texts
under each heading in larger texts (Ozgur, 2021). At this point,
evaluating in general ignores the emotional ups and downs
(sentimental fluctuations) in the text.

In the second research question, sentiment analysis with SMM was
implemented to the positive and negative MLMs. According to the
results of SMM, most of the sentences in the positive MLM were located
above the central line (CL). Similarly, most of the sentences in the
negative MLM had a sentiment tone value above the CL. In other words,
it was seen as positive. This was an unexpected result. In general, SMM
assigned more correct emotional tones to the positive MLM sentences.
Lexicon-based sentiment analysis tools such as SMM also emphasize
deficiencies, especially in the classification of negative and open to
interpretation negative sentences (Yoldas, 2021). In the SMM model,
words are converted into stems in the text preprocessing step. In this
context, for example, while the word “restlessness” is in the negative
tone in the lexicon when it is lemma form, it is in the positive tone when
it is converted into stem because it is analyzed as “rest”. As in sentence
(e) in Table 7, a different polarity value than expected can be produced.
In this context, it may produce more effective results to parse words
with construction suffixes as lemmas rather than stems in text
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preprocessing and to detect negativity in verbs (Cobos, et al.,, 2019;
Saglam, 2019). In addition, each sentence is evaluated in a context-
independent manner, and it is emphasized in the literature that an
analysis that includes goal-based sentiment analysis approaches will
produce a better output (Saglam, 2019).

In the SMM developed by Saglam (2019), the corpus used for the
standardization of texts within the scope of Shewhart control limits is
composed of news texts and the central line (mean) of news texts is in
the negative direction, which may cause the negative material to
appear at the average value on the Shewhart control limits graph. In
this context, it can be stated that a more sensitive result can be
produced by determining Shewhart control limits with a corpus
composed of educational texts rather than news texts. It may be
recommended to create a corpus for sentiment analysis in educational
research.

It was observed that rule-1 (STABLE) which indicates that the
sentimental fluctuation is stable, was repeated more often in positive
MLM than in negative MLM. This shows that positive MLMs exhibit more
consistent sentiment fluctuations. In the negative MLM, there is a
volatility of sentiment fluctuation above and below CL. According to the
SMM results, it is seen that the emotional design applied to the texts is
effective in positive MLM, whereas in negative MLM, sufficiently STABLE
points are not achieved. On the other hand, no regions with a SALIENT,
DOMINANT and VIOLENT sentiment tones were detected in both MLM
texts. It can be stated that the rules are not realized because the tone
values of the sentences are volatile, especially in the negative MLM.

Knowing what kind of affect (attributed affect) large-scale textual
content will create in students, and identifying the exciting, important,
or negative points in the texts is an important field of study. By utilizing
natural language processing and sentiment analysis, the sentimental
fluctuations of the text can be determined, and a practical approach
can be provided for those who prepare teaching materials. For example,
Solovyev et al. (2019) found that in Russian history and social studies
textbooks, some authors chose a lot of words has negative valence,
while others chose more words with positive valence. In this context,
they suggested writing in a positive style to create a positive
perspective and attitude. Cobos et al. (2019) aimed to reveal the
emotional state and course of the lessons by evaluating the text inputs
(course material, forum messages, questions, etc) in the online
environment with sentiment analysis. Thus, an opportunity was
provided to intervene where necessary. In this field, similar studies can
be conducted in Turkish with DHM.

In conclusion, determination and visualization of the sentiment
fluctuations of MLM texts with DHM is an effective tool for researchers
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and content creators to determine whether the texts have the desired
emotional (positive-negative) tone. It significantly reduces the need for
human resources to evaluate texts. In addition to the studies that
determine and visualize sentiment fluctuations (Cobos, et al., 2019), in
this study, different rules are implemented, and inferences are made
according to the patterns of sentiment fluctuations in the text. Thus, it
provides the opportunity to control and edit Turkish texts more
effectively in terms of emotional/sentimental tone. In particular, lines
showing emotional consistencies, notification points, deviations from
the normal course and extreme deviations on the map provide
convenience for analysis and editing. However, although the emotional
analysis of MLMs has been on the agenda in recent years, there is a need
for Turkish studies and analysis tools. It is thought that the findings of
this study will provide an input for future studies.
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