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OZ: Anlama odakli &gretim tasarimi, 21. Yiizyil egitim anlayisinda onemli bir yer
tutmaktadir. Bu anlayisin temelinde 6grencilerin bir egitim siireci sonunda sahip olmasi
gereken bilgi, beceri ve yeterliliklerin 6nceden belirlenmesi, egitim tasariminin 6grencileri
bu hedeflere ulagtirmak iizerine planlanmasi ve 6lgme degerlendirme siirecinin bu plana
uygun sekilde gelistirilmesi yer alir. Bu cergevede gelistirilen bir 6gretim tasariminin
basarili sonuglar1 olduguna iligkin kanitlar literatiirde yer almaktadir. Ancak, bu modelin
basariya ulagmasi icin, belirlenecek hedef kazanimlarin bilissel, duyussal ve psikomotor
beceriler gdz oniinde bulundurularak belirlenmesi; 6grenci merkezli, icerik merkezli ve
performans merkezli hedef ve kazanimlarin belirlenerek, gegerli ve giivenilir bir 6l¢gme
degerlendirme siirecinin planlanmasi esastir. Bu ilke dogrultusunda bu ¢alisma kapsaminda
Yonetim Bilisim Sistemleri boliimi, lisans egitim programi incelenmis, hedef ve
kazanimlar1 Bloom Taksonomisi’ne gore, oncelikli olarak biligsel alanlar olmak iizere,
analiz edilmistir. Veri kaynagi olarak bolim Bologna sitelerindeki programin 6grenme
ciktilart ve egitim programinda yer alan derslerin 6grenme ¢iktilar1 degerlendirilmistir. Bu
calisma kapsaminda, program ve planlarindaki ¢iktilarinin arasindaki tutarlilik ile
kazanimlarin ilgili oldugu biligsel, duyusgsal ve psikomotor diizeyler analiz edilmis, dlgme
degerlendirme siireclerine iliskin degerlendirmeler yapilmistir. Degerlendirmeye alinan 476
0zel 6grenme hedefinin %30’unun gegerli ve giivenilir 6lgme degerlendirme i¢in uygun
olmadigi, kalanlarmin alt biligsel diizeylerde yigildigi goriilmiistiir. 14 program 6grenme
¢iktisinin tamaminin st biligsel diizeylere odaklandigi, duyussal ve psikomotor becerilere
yonelik ¢iktilarin belirlenmedigi degerlendirilmistir. Calisma sonucunda Yonetim Biligim
Sistemleri boliimii egitim programinin, anlama odakli 6gretim tasarimi ilkeleri gozetilerek
biitiinctil bir anlayigla Olgme-degerlendirme siiregleri de planlanarak giincellenmesi
gerektigi sonucuna varilmistir.

Anahtar Kelimeler: Yo6netim Bilisim Sistemleri, Anlama Odakli Tasarim, Program
Ciktilar1, Ogrenme Tasarimi, Egitim Programi
ABSTRACT: Understanding by design as an instructional model has an important role in
the 21st century education approach. The basis of this understanding is to determine in
advance the knowledge, skills and competencies that students should have at the end of an
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education process, to plan educational design to help students achieve these goals, and to
develop educational assessment process in accordance with this plan. There is evidence in
the literature that an instructional design developed within this framework has successful
results. However, in order for this model to be successful, it is essential that target
achievements must be determined by taking into account cognitive, affective and
psychomotor skills besides planning a valid and reliable measurement and evaluation
process by selecting student-centered, content-centered and performance-centered goals and
objectives. In line with this principle, within the scope of this study, the undergraduate
education program of the Management Information Systems department was examined and
its goals and objectives were analyzed according to Bloom's Taxonomy, primarily in
cognitive areas. Learning outcomes of the program on the department's Bologna website
and learning outcomes of courses in the program were evaluated as data sources. The
consistency between the outcomes of the program and the cognitive, affective and
psychomotor levels to which objectives are related were analyzed. It was observed that
30% of the 476 specific learning objectives evaluated were not suitable for valid and
reliable educational assessment. The rest piled up in lower cognitive levels of Bloom
Taxonomy. It also concluded that all 14 learning outcomes of the program level focused on
cognitive levels, and outcomes for affective and psychomotor skills were not included. As a
result, it was concluded that the Management Information Systems department education
program should be updated by taking into account the principles of understanding-based
instructional design planning educational assessment processes with a holistic approach.
Key Words: Management Information Systems, Understanding by Design,
Program Outcomes, Learning Design, Education Program
UZUN OZ

Giris Yiksekogretimde kalite arayiglari, Bologna siiregleri ve akreditasyon siiregleri ile
birlikte 6zellikle 21. yiizyilm ilk geyreginde oldukga hiz kazanmustir. Ozellikle 2010 y1linda
Avrupa genelinde ortak kriterler ve standartlar1 benimseyen Bologna siiregleri, sonrasinda
ise Yiiksek Ogretim Kurumu (YOK) onciiliigiinde ilerleyen kalite arayiglari ile lisans
programlarinda yapilmasi Ongoriilen iyilestirilmeler planlanmaya ve uygulanmaya
baglanmigtir. Bu siireglerle birlikte, Milli Egitim programinda sik¢ca duyulan hedef ve
kazanimlar, 6lgme degerlendirme siireclerinde gecerlilik ve giivenirlik, 6grenci merkezli
egitim anlayigi, Bloom Taksonomisi, dgretim tasarimi, paydas katilimi gibi kavramlar
yiiksek 6grenim hayatimizda daha fazla yer almaya baslamistir. Tiim bu kavramlar: tek bir
cat1 altinda toplayan ise aslinda 20. Yiizyil sonlarindan itibaren 6zellikle 6gretim tasarimi
alaninda kullanilmaya baslanan ve literatiirde yapilan ¢aligmalarla etkililigi kanitlanmig
olan “anlama odakli 6gretim tasarimi gergevesi” olmustur. Bu kavramsal gerceve, 6gretim
siireci baglamadan oOnce, egitim Ogretim siireci sonunda Ogrencinin ulagmasi gereken
hedeflerin ilk 6nce belirlenmesi iizerine odaklanmistir. Bilmenin degil de bildiklerimizle
yapabildiklerimizin 6nemli olmaya ve deger kazanmaya basladigi bu doénemde, etkili
O0gretme pratikleri, gecerli ve giivenilir 6lgme degerlendirme siireglerinin planlanmasi ve
ogrencileri ilgili hedeflere ulastiracak igeriklerin secilmesi amaciyla planli bir siirece
gecilmigtir. Anlama odakli 6gretim tasarimi modeli, hedef ve kazanimlarin belirlenmesi, bu
hedeflere ulagilma diizeyinin degerlendirilmesi igin kanitlarin belirlenmesi ve son olarak
icerik belirlenmesi iizerinde sistematik bir yapiya sahiptir. Bu tasarim modeli, giinliikk ders
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planlamasindan, egitim programlarinin tasarimina kadar spesifik ya da daha genis 6lgekli
egitsel planlamalarda kullanilabilir. Ornegin: bir lisans programi igin, anlama odakl
Ogretim tasarimi program ¢iktilarinin belirlenmesi, bu ¢iktilara ulasilip ulasilamadiginin
degerlendirilmesi i¢in kanitlarin belirlenmesi ve son olarak egitim igeriklerinin dgrencileri
bu hedeflere ulastiracak sekilde secilmesi seklinde planlanabilir. Benzer sekilde ders
icerikleri kapsaminda ise dersin hedef ve kazanimlarinin belirlenmesi ve bunlarin program
ciktilar ile iliskilendirilmesi, dersin hedeflerine ulasip ulasmadiginin degerlendirilmesi i¢in
Olcme-degerlendirme siireclerinin planlanmast ve son olarak Ogrencileri belirlenen
hedeflere tasiyacak icerik ve bu igeriklere yonelik Ogretim yontem ve tekniklerinin
belirlenmesi olarak tasarlanabilir. Bu yapt hem program tasarimmda hem de ders
tasariminda modiiler bir yapt olusturur ve ihtiya¢ duyulmasi halinde hedef ve hazanimlar
giincellenerek, programin veya derslerin de giincellenmesine olanak saglar. Anlama odakli
Ogretim tasariminda hedef ve kazanimlarin belirlenmesi olduk¢a 6nemli ve hassas bir
husustur. Bu planlamada, Bloom Taksonomisi olduk¢a 6nemli bir yer tutar. Bu ¢alismanin
amaci, YoOnetim Bilisim Sistemleri (YBS) bolimil lisans diizeyi egitim programini
olusturan dersler i¢in belirlenen hedef ve kazanimlarin Bloom Taksonomisi’ne gore bilissel
diizeyde degerlendirilmesidir. Calisma kapsaminda YBS bolimii ders igerikleri analiz
edilmis ve kalite ¢aligmalarina onciiliik edebilecek 6nerilerde bulunulmustur.

Yontem Bu calisma nitel igerik analizi yontemi kullanilarak hazirlanmigtir. Caligma
kapsaminda dort yillik Yonetim Bilisim Sistemleri boliimii lisans programinin g¢iktilari,
dersler i¢in hazirlanan Bologna ders izlencelerindeki hedef ve kazanimlar analiz edilmistir.
Toplamda 47 zorunlu, 43 se¢meli ve 6 iiniversite alan dig1 olmak {izere 96 ders igerigi
calismaya dahil edilmistir. Bologna ders izlence formlari nitel veri kaynagi olarak
kullanilmistir. Bu formlardan elde edilen 476 kazanimin, Bloom Taksonomisine (1956)
gore biligsel alanda dagilim degerlendirilmistir. YBS programmnin 14 c¢iktist da ayni
yontemle degerlendirilmis, program ¢iktilari ile derslerin 6grenme ¢iktilar1 arasindaki uyum
yorumlanmigtir. Kazanimlar, performans merkezlilik, 6l¢iilebilirlik ve son olarak biligsel
diizeylerdeki kategorilere gore degerlendirilmistir.

Bulgular Bu ¢aligma kapsaminda analiz edilen 96 ders izlencesinden elde edilen 476
kazanimin, %30’u (n=142) performans-merkezli olmadig1 veya 6lgme ve degerlendirme
stirecleri agisindan uygun olmayan dogrudan gozlemlenebilen veya 0lgiilebilen performans
fiilleri icermesi nedeni ile biligsel siniflandirmaya dahil edilmemistir. 334 kazanim Bloom
Taksomisi biligsel alaninda: %12 (n=41) bilgi diizeyinde, %28 (n=92) kavrama diizeyinde,
%22 (n=72) uygulama diizeyinde, %16 (n=53) analiz diizeyinde, %2 (n=8) sentez
diizeyinde ve %20 (n=68) degerlendirme diizeyinde oldugu goriilmiistiir.  Arastirma
kapsaminda, YBS lisans programina iligkin belirlenmis 14 program ¢iktisinin tamami
analiz edilmistir. Program ¢iktilarinin agirlikli olarak st bilissel diizeylerde gruplandiklari,
bilgi ve kavrama diizeylerinde ise program ¢iktilarinin olmadig1 goriilmiistiir. Psikomotor
ve duyussal alanlara yonelik bir analiz bu ¢alisma kapsaminda olmamasina ragmen, yapilan
on incelemede, program ciktilarinda bu alanlarda gruplandirilabilecek program ¢iktilarina
da yer verilmedigi goriilmiistiir.

Sonug ve Tartisma Anlama odakli 6gretim tasarimi lisans programlarinin planlanmasinda
ve yiiriitiilmesinde etkin bir sekilde kullanilarak kalite ¢aligmalarina 6nemli 6lgiide destek
olabilir. Bu ¢alisma kapsaminda, kalite arayiglart odaginda, Yonetim Bilisim Sistemleri
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boliimiiniin egitim programi incelenmistir. Oncelikli olarak program ¢iktilar analiz edilmis,
ders izlencelerinde 14 program c¢iktisinin belirlendigi goriilmiistiir. Program ¢iktilarinin st
biligsel diizeylere odaklandigi degerlendirilmistir. Program ¢iktilarinda bilissel alanda bilgi
ve kavrama diizeyleri ile duyussal ve psikomotor alandaki beceri ve yeterliliklere yer
verilmemis olmas1 anlama odakli 6gretim tasarimui ilkeleri agisindan bir eksiklik olarak
degerlendirilebilir. Program ¢iktilarmin st bilissel diizeylere odaklanmis olmasi bu
hedeflere wulasan Ogrencilerin boliimden nitelikli olarak mezun olacagt seklinde
yorumlanabilir. Ancak, program ¢iktilarinin st biligsel diizeyleri hedeflemesi beraberinde
bu program i¢in se¢ilen derslerin de iist bilissel diizeylere odaklanmasi gerektirebilir.
Derslerin 6grenme ¢iktilar1 analiz edildiginde ise 142 kazanimin performans odakl
olmamasi ve Olgme degerlendirme igin uygun olmamasi dezavantaj olarak
degerlendirilmistir. Anlama dayali odakli tasariminda, kazanimlarin iyi belirlenmemis
olmasi, hedeflere ulasilip ulagilamadigi konusunda kanit toplama siirecini ve sonraki igerik
secimi ve dgretim planlamas: siireglerini de olumsuz etkileyecektir. Ust bilissel diizeylerde,
ders kazanimlarinin program ¢iktilari ile uyumlu oldugu sonucuna varilabilir. Ancak, sentez
diizeyinde yer alan ders hedef ve kazanimlariin azlig1 ve bilgi ve kavrama diizeylerindeki
ders kazanimlarinin fazlahigi, program c¢iktilar1 ile uyumu olumsuz etkileyen faktorler
olarak degerlendirilmigtir. Program c¢iktilar1 ile birlikte ders hedef ve kazanimlarinin da
hem bilissel, duyussal ve psikomotor alanlarda hem de biligsel alan diizeyleri arasinda
dengeli bir dagilim gosterecek sekilde giincellenmesi kalite ¢aligmalarinda 6nemli 6lciide
destek saglayacagi sonucuna varilabilir.
1. INTRODUCTION

Learning, as a skill, is a gift for humanity. It is very important how this
capacity is used and what purpose. Humanity has developed innovative tools,
better environments, new strategies, methods, technologies and above all education
systems to teach better and associated with it to learn better. However, none of
those efforts has ended up with a single recipe of teaching and learning that fits for
all. Teaching has been the main focus in educational discussions for many years.
Attention has been put on teaching more than learning for decades. It is a fact that
learning is not the end result of teaching, but is a product of learners. Starting with
the 21st century, the role of teachers and teaching has been switched from teacher-
centered instruction to student-centered instruction. Indeed, it should be
transformed to learning-centered instruction. It is known that learning is closely
associated with teaching, but the question is if no one learns anything, isn’t it
meaningless to teach? We must first understand the dynamics of learning before
start to teach for specific skills and knowledge in a systematic way. Education
systems should be designed in a modular way to help learners to learn and to
construct the meaning in a way of their learning preferences. Our perception on
learning should be transformed from teaching to construction of meaning by
learners.

Indeed, this modularity has been provided by understand by design, which is a
popular instructional design framework. In this instructional design model, the
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outcomes of instructional processes are determined first, and all teaching
methodologies and techniques are selected and planned to have students to reach
these outcomes (Bowen, 2017). Moreover, educational assessment of learners is
planned to assess whether students reach these goals or not, so this process directs
instructional designers to a valid and reliable assessment of educational outcomes.
Well-determined educational outcomes require well-planned instructional and
assessment activities in understand by design model of instructional design. The
target outcomes are desired to be determined by consulting with all educational
stakeholders of the program if possible. Program outcomes are determined first,
and course outcomes which are aligned with the program outcomes are selected
second. The course outcomes can also be segmented weekly or daily course-based
if needed. This segmentation has offered flexibility that instructional designers and
instructors needed. For example, Management and Information Systems (MIS)
undergraduate program goals and objectives were determined by consulting with
private business owners, non-governmental organizations, faculty members from
the other MIS departments and other educational stakeholders. After the program
outcomes have been selected, the course list, which is desired to have learners to
graduate with knowledge and skills required satisfying program outcomes was
offered. Each course was planned in detail, and course outcomes were aligned with
program outcomes. Instructional materials, methods and techniques along with
assessment procedures were selected to teach for reaching these course outcomes
and to assess whether students reach these learning outcomes or not. Modularity of
learning outcomes plays an important role in at this point because these learning
outcomes can be modified as a piece of a big puzzle for each course. Educational
assessment guides instructors which learning outcomes need to be modified,
replaced or kept. Also, evaluation of assessment outcomes guides instructors which
outcomes cannot be reached, so they can reteach for those and help students to
remediate their deficiencies in a specific course or a specific unit of a course. The
modularity that learning outcomes provide also helps instructors to update their
instructional methods, strategies, materials and resources if students have
difficulties to reach selected outcomes for a course or a unit.

The selection of the learning outcomes should not be arbitrary or randomly.
There are several criteria for selection of learning outcomes and the most important
one is to write them in a way so they can directly be observed or measured. This
criterion underlies the valid and reliable educational assessment. This obligates
another fundamental criterion to be satisfied: learning outcomes must be
performance-based. These two criteria are located at the center of the understand
by design model from planning to assessment of learning outcomes. Reliability and
validity of the educational assessment highly depend on whether these two criteria
are satisfied or not. The second criteria introduce a concept which is the type and
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levels of performance verbs. Bloom et al. (1956) introduced this concept through
his publishing of Taxonomy of Educational Objectives: The classification of
Educational Goals Handbook I: Cognitive Domain. In their study, they classified
action verbs that require a goal to be performance-based under six cognitive
domains: knowledge, comprehension, application, analysis, synthesis and
evaluation. For many years, Bloom's Taxonomy is one of the most accepted type of
systematic classification in classifying learning objectives (Celik, Kul &Uzun,
2018). This classification was revised by Anderson and Krathwohl in 2001, but the
analyses completed within the scope of this study were carried out faithfully to the
Bloom et. al (1956). The main reason for this decision is that reliable and valid
performance verbs classification references in the literature are very limited for
revised version especially translated into Turkish language for assessment. Reliable
and valid resources for list of performance verbs according to Bloom’s Taxonomy
are cited according to the original classification of Bloom et. al. in general. This
might be considered as limitation of the study, and analysis of learning outcomes
according to revised version of Bloom Taxonomy with reliable and valid
performance verbs lists might be suggested for future studies.

Reflecting on these explanations, the purpose of this study is to analyze
whether the MIS curricula is designed based on the principles of Understanding by
Design model of instruction. A critical analysis of MIS curriculum is essential for
accreditation processes, outcomes of the program, and training of qualified
graduates as ill-structured instructional design yields ill-structured instructional
practices, educational assessment and student learning. In educational sciences
literature, there are numerous research on assessment of learning outcomes (i.e.
Avci, Aslangiray & Ozyalc;ln, 2021; Sahin, 2022; Aydogdu, 2024). However,
almost all of them analyzed K-12 curricula and learning outcomes at different
grade levels. It is important to apply the principles of Understand by Design model
of instruction beyond K-12 instruction. As it is one of the well-grounded model of
instructional design in 21% century, it should be applied, analyzed, criticized and
used for remediating the instructional programs in other disciplines such as
medicine, engineering, architecture, applied sciences etc. Hasan, Heck and
Govindaraju (2024) summarize that “while factual recall remains crucial, more
than an overreliance on this method is needed for the enduring comprehension and
practical application of information, particularly in the context of engineering
education”. Management Information Systems (MIS) is one of the disciplines
embodied in applied sciences, and the literature offers limited resources about
teaching and learning in such a multidisciplinary field. Therefore, this study fills
the gap where is a need for understanding, applying and assessing the principles of
Understand by Design model of instruction for different disciplines. MIS curricula
was selected on purpose as studies in the literature about how to teach for
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understanding is limited, so this study guides teachers, faculty members and
especially professionals who redesign curricula for accreditation for a cognitive
aspect of instructional design by following the principles of UbD model of
instruction.

Under the scope of this study, MIS curriculum of a government university was
analyzed from a cognitive perspective at higher education level. The outcomes of
the study will fill out an important gap in curricular analysis of higher education
programs based on Bloom’s Taxonomy. Performance verbs of program learning
objectives (PLOs) along with course learning outcomes (CLOs) were analyzed
whether they are performance-based, directly observed or measured. It was
evaluated whether the performance verbs were aligned with cognitive levels of
Bloom’s Taxonomy and at which level. Their alignment with PLOs were analyzed
and suggestions were offered for a complete instructional design from beginning to
the end under the scope of the understand by design model of instruction. This
analysis is also particularly important as quality teaching and accreditation are
ongoing procedures in Higher Education, so this analysis is expected to become a
reference for other programs which need a curriculum revision to address needs
and expectations of accreditation procedures. Answers for the following research
guestions were sought:

» Whether PLOs and CLOs were determined performance-based?
* Whether PLOs and CLOs were measurable or observable for valid and reliable
educational assessment?
* How PLOs and CLOs were distributed over Bloom’s taxonomy of cognitive
domain?
To answer these research questions MIS curriculum of an undergraduate MIS
program at a public university was analyzed and the results were reported under the
scope of this research.
2. LITERATURE REVIEW

Quality in instructional practices has been sought for many years.
Literature cites studies (i.e., Biggs and Collins, 2014; Branch and Kopcha, 2014;
Caskurlu et al., 2021; Demiroz, 2023; Ehlers, 2004; Hernard, 2010; Gitomer, 2019;
Hernard and Leprince-Ringuet, 2008; Jung, 2011) which look through lenses either
on quality from learners’ perspective or from instructional design perspective. It is
a fact that the ultimate goal of teaching is to have learners to learn of a specific
skill, knowledge or concept. If no one learns anything, it is meaningless to teach or
at least for being insisted on same instructional practices. Quality requires
involvement of all stakeholders including students to instructional design
procedures in educational practices at all grade levels. In a study on quality
assessment in higher education, Noben, Deinum and Hofman (2022) observed six
teaching practices, which may affect academic achievement: safe and stimulating
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learning climate, efficient organization, clear instruction, intensive and activating
teaching, teaching of learning strategies, and differentiation. Among those, clear
instruction, intensive and activating teaching, teaching of learning strategies and
differentiation could possibly be achieved through understand by design
instructional model due to its modularity of learning outcomes. Patfield et al (2022)
investigated pedagogy-focused academic development from quality teaching
perspective in higher education through Quality Teaching Model. They listed three
key dimensions for quality teaching practice: intellectual quality; quality learning
environment, and significance. Among those, intellectual quality focuses on deep
understanding of key concepts whereas significance emphasizes a pedagogy for a
content valued by learners. Especially these two criteria could possibly be
evaluated under the scope of the understand by design model of instructional
design because modular learning outcomes allow instructors to highlight and focus
on key concepts knowledge and skills while up-to-date program and course
learning outcomes help learners to value what they learn. Therefore, understand by
design as a model for instructional design has potential to satisfy criteria required
for quality in higher education settings.

Wiggins and McTighe (2005) first defined understand by design model as
a Backward design model of instruction by warning that the UbD is not a
prescriptive program and it just offers a conceptual framework. They defined
teachers as designers and highlighted that their profession is client-centered as in
fields of architecture or engineering. Identification of the desired results is the
first step of instructional design in UbD. Second step is to determine and collect
acceptable evidences whether learners reach the desired results or not. The final
step is to plan learning experiences and instruction that helps students to reach
desired goals and objectives. In case of MIS program development, desired goals
and objectives were determined with educational stakeholders, and overall
curriculum was aligned with these desired outcomes. Likewise, learning outcomes
for each course and each unit within the curriculum were determined in a way
aligned with the program outcomes. McTighe and Wiggins (2012) summarized
seven key tenets of UbD model of instructional design: UdB helps teachers to think
purposefully about curricular planning, UbD framework help learners to develop,
deep and transform what they learn, authentic performance underlies understanding
of what is taught, backward planning yields to effective curriculum that eliminates
the common problems, teachers’ role changes and they become coaches of
instruction not sole resource of content knowledge, curriculum and units are
evaluated for improving curricular quality and effectiveness and UbD focuses on
continuous improvement on student achievement, and allows for adjustments in
curriculum. Aligned with these seven principles, UbD framework could possibly be
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adopted for undergraduate programs including mathematics, history, arts and
curricula in other fields including MIS program.

Lewis et al. (2020) defined learning outcomes as short, clear, and specific
statements which indicate what students achieve at the end of an instructional
process. These brief statements should be student-centered, content-centered and
performance-centered (Brookhart & Nitko, 2019). For cognitive assessment of a
learning objective, focus should be on performance verb that help us to evaluate if
its performance-based or not. Being performance-based is closely related to
evaluation of the learning objective for being appropriate for educational
assessment. Performance verbs are also used for evaluation of grouping learning
outcomes in cognitive levels of Bloom Taxonomy. Anderson and Krathwohl
(2001) summarize the reasons of categorizing learning objectives as: to look
learning objectives from students’ perspective, to consider possibilities in
education, to evaluate the relationship between knowledge and cognitive processes,
to ease educational assessment procedures, to guide how to teach and how to
assess, and to make better sense of educational terminology. Bloom Taxonomy is
an essential guide for designing and assessing specific learning objectives, and it is
one of the main references when it comes to assessment of program learning
outcomes. For example, Hasan, Heck and Govindaraju (2024) examines an
engineering course that adapts a model of instruction according to Bloom’s
Taxonomy.

Management information systems (MIS) is an undergraduate program that
focuses on information systems and management. MIS curriculum consisted of
courses that focuses on information systems, heavily focus on technology and
software development, and on management perspective, which emphasize financial
management and business. The ultimate goal of the program is to graduate students
who are equipped with both technological such as software development, mobile
programming etc. and financial knowledge and skills. As of 2022, 47 public
universities, and 84 private universities offered MIS programs as 4-year
undergraduate program (YOK, 2022). The MIS curriculum includes 96 courses
offered in total, and the course descriptions are accessible through the Bologna web
page of the program (EOS, 2023). Program outcomes and course learning
outcomes were analyzed based on the cognitive domain of Bloom’s Taxonomy
under the scope of this study.

3. METHOD
Research Approach / Model

According to Patton (2014), “the case study approach to qualitative
analysis constitutes a specific way of collecting, organizing and analyzing data; in
that sense it presents an analysis process” (p.447). Patton defines the purpose of
case studies as collecting comprehensive, systematic and in-depth information
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about each selected cases. In this manner, qualitative case study design was used in
the design of the research, and the data were obtained, arranged and analyzed
accordingly. Patton clarifies that case studies might be nested or layered, and a
single program can be a case study in evaluation in which multiple —nested-cases
can be studies within that single program. Under the scope of this program, MIS
program was selected as a single case, while course curricula were analyzed as
multiple individual cases. As a result, as Patton emphasizes analysis begun with the
course curricula of MIS program, and cross-case pattern analysis of single cases
became part of the data for MIS program case study analysis. Document analysis
was selected to collect data where documents were the course syllabi or curricula
taught at the MIS undergraduate program.
Sampling and Selection

In this study, document analysis was used and documents as cases were
selected from an undergraduate MIS program offered by a public university in
Tiirkiye. Course syllabi and curricula of MIS program as case study documents
were selected because they were easily accessible, recently developed and has been
actively taught in 2022-2023 academic year. In total, 96 documents were analyzed
and compared. The list of courses was attached in appendices. MIS program
consists of 47 compulsories, 43 selective and 6 extracurricular courses in total and
all included in the analysis under the scope this research study.
Data Collection and Analysis

Data collected through content analysis of the MIS program curricula and
syllabi of the courses. In total, 96 cases were analyzed through qualitative content
analysis. Data resources were available online as open-access. No data was
collected from groups of individuals or resources that are subject to IRB approval.
Data was retrieved from publicly accessible online documents, so the research was
exempt from IRB approval. Patton (2014) emphasizes that research is guided by
purpose. In this regard collected data was analyzed to answer research questions
that guided the research through case analysis. Cases could be defined as
individuals, groups, neighborhoods, programs, organizations, cultures, regions, or
nation states and they are the units of analysis (Patton, 2014). MIS program was
defined as a case, and program units were defined as cross-cases. The analysis is
started with evaluation of MIS program outcomes based on the cognitive domain of
Bloom’s Taxonomy. List of action verbs created by Anderson and Krathwohl
(2001) was used as a reliable reference for evaluation of program and learning
outcomes for each course. MIS program syllabi and curricula were analyzed and in
total 96 cases were examined. Program learning outcomes, and course learning
outcomes were evaluated according to cognitive domain of the Bloom’s
Taxonomy. Performance verbs were also analyzed for whether they were stated in
a way so that they can be directly measured or observed for planning reliable and
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valid assessment procedures. During the analyses, inter-rater reliability was not
sought because the evaluation criteria were clear, unambiguous and not subjective
for being affected by evaluator’s bias.

Findings

MIS undergraduate program was selected because the curricula is up-to-
date and was designed by considering the Bologna procedures. YOK (2023)
defines Bologna Process as a reform that aims to develop a European Higher
Education Area by 2010, and that sets several targets to achieve this aim.
Remediation and update efforts, which mainly started with joining the Bologna
process, have accelerated for more than a decade in Turkish higher education
system. Efforts in Bologna processes are aligned with accreditation studies in
higher education for increasing quality especially in undergraduate programs. Not
only Bologna processes, but also accreditation focus on instructional design of the
programs, required program and course learning outcomes, and how to collect
evidences for educational assessment and how to teach for having learners to reach
these learning outcomes and associated with it to reach program objectives. This
sequence shows similarities with principles of UbD model of instructional design.
UbD also requires course learning objectives associated with program objectives,
gathering evidences and planning instructional processes.

UbD instructional design starts with program objectives consulted with
stakeholders, and course learning outcomes, then planning of assessment
procedures and finally designing of instructional content and practices. Thus,
learning goals and objectives are the must have fundamentals of this instructional
design, so that they can lead instructors to reliable and valid assessment of learning
outcomes, and planning and applying instructional practices. In this study, MIS
program learning outcomes and course learning outcomes were analyzed based on
the following criteria: (a) whether the program learning outcome (PLO) and course
learning outcomes (CLO) were performance-based; (b) whether performance
verb(s) of the PLO and CLO were directly measurable or observable so they were
appropriate for valid and reliable educational assessment of learners; and (c) if
criteria a and b were satisfied than in which cognitive domain category of
Boloom’s Taxonomy they were placed in.

Evaluation of MIS Program Learning Outcomes

Program learning outcomes are set for determining what learners will be
able to know and do at the end of the undergraduate program. Therefore, they are
not very specific but broad enough to be achieved at the end of the program by all
learners. For the MIS program fourteen PLOs, which were attached in the annexes,
were selected. Primary evaluation indicated that they were all stated as
performance-based although some of them were double-barreled which means that
those include more than one performance verbs in one statement. In these cases,
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PLOs were segmented in a way, so each PLOs has one performance verb and at
least one content for valid evaluation. After segmentation, 21 PLOs were
determined although 14 were listed in investigated cases. Evaluation of
performance verbs of PLOs, resulted that they all selected on purpose and they
were directly measurable and observable for valid and reliable educational
assessment planning. However, it should be kept in mind that the association and
alignment between CLOs and PLOs should be the main focus while evaluating the
PLOs from educational assessment perspective. The analysis, indicated that 21
PLOs were performance-based, measurable and/or observable for valid and reliable
educational assessment planning. The PLOs were distributed over the cognitive
domains of the Bloom’s Taxonomy according to the performance verbs based on
the list of Anderson and Krathwohl (2001). The final analysis indicated that PLOs
were grouped under cognitive domain as eight PLOs were under application; three
PLOs were under analysis, three PLOs were under synthesis; seven PLOs were
under evaluation, and none under knowledge and comprehension levels. Findings
from assessment of PLOs were presented in Table-I:

Table 1: Assessment of Program Learning Outcomes

Cognitive Domain
Knowledge Comprehension Application Analysis Synthesis Evaluation

(K) (€) (AP) (AN) (S) (E)
PLO1 2 1
PLO2 2
PLO3 1
PLO4 1
PLO5 1
PLO6 1
PLO7 1
PLO8 1
PLO9 1 1
PLO10 2
PLO11 1 1
PLO12 1
PLO13 1
PLO14 1 1
Total* 0 0 8 3 3 7

* Total number of PLOs were different than PLOs listed in the syllabi due to double-barreled learning
outcomes.

Evaluation of MIS Course Learning Outcomes

MIS undergraduate program is designed for fourteen weeks in both fall and
spring semesters. There are three types of enrollment to the courses: compulsory,
selective and extracurricular. Compulsory courses are mandatory for all students
enrolled in the program. These courses include but not limited with algorithm and
introduction to programming, graphic design and animation, statistics or visual
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programming. Selective courses on the other hand are offered for students whom
want to learn and to gain more experience in a specific field of content such as
search engine optimization or governance/e-governance. Full list of courses offered
in MIS undergraduate program is attached to annexes. Although there is no must-
have number of course learning objectives, it is desired to have enough number of
CLOs to have students achieve PLOs. Depending on the structure of the CLOs and
performance verb associated with Bloom Taxonomy, teaching for a single CLO
might take few minutes to few weeks including valid and reliable assessment
procedures. However, for a fourteen-week program that includes midterm exams, it
might be reasonable to have at least ten CLOs per course of instruction. From an
educational assessment perspective, two to three specific learning outcomes
(SLOs) could possibly be determined under the CLOs for weekly or unit-based
instructional practices. In this manner, SLOs should be well aligned with CLOs and
those should be well associated with PLOs. Educational assessment procedure
should start from evaluation of specific learning outcomes at the bottom of
assessment planning. Assessment of specific learning outcomes is not subject to
this study.
The MIS curricula was examined for course learning outcomes through 96

course syllabi, and the results were shown in Table 2:
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Table 2: Number of learning objectives per case under cognitive domain

Cases K C AP AN § E NM K C AP AN S E NM
C1 5 C49 1 1t 1 1
Cc2 1 1 1 2 C50 2
C3 PR E 1 1 7 0 C51 1 1 1
C4 4 1 1 1 C52 1 4
C5 1 1 3 C53 3¥ 3B 3 3 0
C6 3 C54 3
Cc7 1 C55 3 3t 4 1 1 0
C8 3 C56 2 1
Cc9 3 C57 1
C10 4 3 3 4 0 C58 227 3 0
Cl1 2t 3 0 C59 1 1 2 5 0
C12 3 1 1 0 C60 1 2
C13 1 2 Cé61 3
Cl4 1 1 C62 1t 2
C15 1t 8 1 0 C63 1 1
C16 4 1 2 C64 1 0
C17 5 C65 1 2
C18 2 1 C66 1 1t 8 4 0
C19 1 1 1 2 C67 2 0
C20 9° 1 1 1 0 C68 3 11 0
C21 1 C69 3
C22 1 0 C70 1 0
C23 1 2 Cr71 1 2
C24 1 2 C72 1 0
C25 2 2 1 1 C73 1 0
C26 2 1 C74 1 3
C27 1 1 1 C75 2
C28 2t 5 1 1 1 0 C76 2 6° 5 1 0
C29 1 1 1 2 0 Ccr7 1 2
C30 1 C78 1 1 0
C31 1 0 C79 1 1 1 1
C32 1 0 C80 1 1 3

* K: Knowledge, C: Comprehension, AP: Application, AN: Analysis, S: Synthesis, E: Evaluation,
NM: Not Measurable-Observable
** indicates number of learning objectives that are cross-loaded under more than one cognitive level.
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Table 2 Cont.: Number of learning objectives per case under cognitive domain cont.

Cases K C AP AN S E NM K C AP AN S E NM
C33 2 0 cs81 5
C34 2 2 3 C82 1
C35 3 C83 62 4 0
C36 22 41 2 4 0 Cc84 1 2 1 5
C37 1 2 2 C85 1 3
C38 2 2 4 C86 1
C39 1 2 1 1 0 ca7 2t 7% 3 1 1 0
C40 1 1 C88 52 6 1 0
C41 1 1 1 2 C89 1 1 1 1
C42 1 1 1 2 C90 1 5
C43 1 2 ca1 1 3
C44 2 1 2 C92 1 1 4 1
C45 1 1 2 1 0 C93 1 2 2
C46 3 1 C94 4
C47 2 3 0 C95 4
C48 1! 1 C96 1 2 2
TOTAL 41 92 72 53 8 68 142
TOTAL 334

* K: Knowledge, C: Comprehension, AP: Application, AN: Analysis, S: Synthesis, E: Evaluation,
NM: Not Measurable-Observable
** indicates number of learning objectives that are cross-loaded under more than one cognitive level.

Under the scope of this research study, 47 compulsories, 43 selective and 6
extracurricular courses were examined according to the same criteria used for
analyzing program learning outcomes. In total, 476 CLOs were specified in MIS
undergraduate curricula. Regarding the first evaluation criteria, 142 of them were
not performance-based so they cannot be used for further analysis. These CLOs
either did not have a performance verb and just stated as a content, or the
performance verbs were stated in a way so they could not be measured and/or
observed during instructional period for educational assessment. Two steps of
analysis indicated that almost %30 of the CLOs stated in MIS undergraduate
curriculum were not well-stated, not performance-based and not appropriate for
collecting evidences as proofs for achievement of learners. Remaining %70
(n=334) were included into the 3rd step of analysis and distributed over the
cognitive domains of Blooms Taxonomy. It should be noted that some performance
verbs could be listed under two cognitive categories. In this study, such cross-
loaded CLOs were listed under the lower cognitive category. For example,
performance verb “explain” is listed in both comprehension and synthesis cognitive
domains. In such a case, as a performance verb “explain” was listed under
comprehension. The distribution of 334 performance-based, measurable and
observable CLOs over cognitive domains of Bloom Taxonomy was summarized
as: 41 (%12) under knowledge, 92 (%28) were comprehension, 72 (%22) were
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application, 53 (%16) were analysis, 8 (%2) were synthesis and 68 (%20) were
evaluation. Out of 41 CLOs under knowledge sub-domain, 15 (36%) of them were
cross-loaded items, depending on the evidence collection and educational
assessment planning along with course content and instructional strategies, those
15 might be distributed over higher cognitive levels. Likewise, under
comprehension sub-domain, 56 CLOs out of 92 (61%) were cross-loaded as well,
so depending on the instructional and assessment practices those can be distributed
over higher cognitive sub-domains of Bloom’s Taxonomy. Instructional design
requires a balanced distribution over the cognitive domain of Bloom’s Taxonomy.
The percentiles %12 for knowledge, %28 for comprehension, %22 for application,
%16 for analysis, and % 20 for evaluation were acceptable, but %2 for synthesis
level is not enough for a balance. It’s a fact that expecting 16.66% (100% / 6
cognitive subdomains) distribution over each cognitive domain might not be
realistic in practice, but it could theoretically be suggested and an acceptable
deviation could be tolerated. Also, 476 CLOs were listed for 96 cases in total.
Average CLOs per course is 4.9, and it reduces to 3.5 when ill-structured and non-
measurable CLOs were excluded. This average was not sufficient for a fourteen-
week undergraduate program.
4. DISCUSSION, SUGGESTIONS AND LIMITATIONS

Understand by Design (UbD) concept of instructional design has become
popular at the beginning of the 21st century in Turkish higher education especially
because of Bologna processes and accreditation efforts in undergraduate programs.
In this manner, planning and remediation have focused on increasing quality, and
many initiatives have been carried out on along with these efforts. Under the scope
of this paper, an undergraduate MIS program was analyzed based on its program
learning outcomes and course learning outcomes. In this qualitative research, the
program itself was accepted as a case, and course syllabi and curricula were
evaluated as cross-cases under the main case.

The results of the study indicated that UbD model of instruction was
followed based on the documentation required for the Bologna processes.
However, in many cross-cases the instructional design was ill-structured. Program
learning objectives were analyzed according to their distribution over the Bloom’s
Taxonomy. Although psychomotor and affective domains were not subject to this
research, preliminary analysis indicated that no program learning outcomes were
determined in these domains. However, instructional design should include
program learning outcomes which aligned with psychomotor or affective domain
as well. For example, Case 43 RFID Technologies and Applications requires
psychomotor skills for assembling electronic circuits, so PLOs should include such
statements for aligning the course with PLOs. Likewise, Case 60 Research &
Development and Innovation Management requires CLOs in affective domain.
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MIS programs aim to graduate skillful and innovative workforce whom are life-
long learners, and those should be reflected upon PLOs as well as CLOs in course
syllabi. So that assessment planning and instructional planning should be aligned
with the CLOs and then with the PLOs. Instructional design of the MIS program
heavily focuses on cognitive domain, but not psychomotor and affective domains.

The study showed that PLOs were over-loaded to higher cognitive domains
such as analysis, synthesis and evaluation whereas CLOs were over-loaded to
lower cognitive levels such as knowledge, comprehension and application. This
situation creates an inconsistency and disconnection between CLOs and PLOs
since none of the PLOs was grouped under first two cognitive domains namely
knowledge and comprehension. To minimize the gap and strengthen the relation
between CLOs and PLOs, PLOs should be updated and new PLOs that address to
the knowledge and comprehension should be selected. It should be noted that the
PLOs should be determined by consulting with educational stakeholders. Double-
barreled and ill-structured PLOs should be eliminated. PLOs should be stated
clearly as performance-based to allow designers to collect evidences of
achievement and to plan for effective instructional practices.

Regarding course learning outcomes, the analysis revealed that average
number of CLOs was 3.5 for a 14-week program. Also, number of CLOs that were
neither measurable nor observable was very high, and ill-structured CLOs
negatively affect planning of assessment and teaching practices. CLOs should be
restated in a way that they allow instructional designers to plan for collecting
evidences for achievement of learners, and also to plan for selecting and using the
best teaching practices. Some cases, such as Case 15 Statistics | and Case 20
Statistics 11 are well planned and UbD instructional design practices were followed.
On the other hand, some cases, such as Case 7 Introduction to Business or Case 9
Business Mathematics should be redesigned since none of the CLOs were
performance based nor measurable or observable. If CLOs were ill-structured, then
specific learning objectives (SLOs) cannot be determined properly by the
instructional designer. Educational assessment of learning should start with SLOs
that are closely aligned with CLOs. If CLOs are ill-structured then it is not realistic
to expect valid and reliable assessment results and effective teaching practices
selected to teach for having students to achieve SLOs, CLOs and finally PLOs.

For the deficiencies in instructional design, several reasons could be listed
especially considering UbD principles. Potential instructors who might or might
not have a pedagogical formation could possibly plan the courses. Their knowledge
and experience in instructional design and educational assessment especially under
UbD model could possibly be limited. These could create a disadvantage for the
instructional design of the MIS program. The purpose of this study was to reveal
the current situation by outlining the instructional design of the MIS curricula to
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offer suggestions to improve the quality in MIS undergraduate program. Following

suggestions could be made:

a) MIS curricula especially CLOs should be revised and aligned with PLOs.
Both CLOs and PLOs should allow instructors to determine SLOs for on-
purpose educational assessment and for on-purpose teaching practices. All
should be distributed over the cognitive domains in a balanced manner and
also should include PLOs and CLOs for psychomotor and affective domains.
PLOs should be revised by consulting with all educational stakeholders of
the MIS program that include NGOs, private business owners, software
developers, and finance experts etc.

b)  PLOs, CLOs and even for the SLOs in-service training programs should be
planned. UbD principles should be explained in detail and the best practices
should be introduced to the instructors.

C) Overall instructional design should be modularized so SLOs and CLOs
should be revised based on assessment evidences, learner feedbacks and peer
feedbacks from other faculty members. PLOs should also be revised
according to new trends, needs and expectations of learners and
stakeholders.

d)  Self-assessment of undergraduate programs should be planned. Principles of
UbD should be considered in this assessment. PLOs should be determined
with educational stakeholders, CLOs should be selected with instructional
designers, and instructors should be free to state SLOs by considering
students’ readiness levels, school facilities etc. SLOs should help all learners
to achieve CLOs.

This research study is also limited with undergraduate MIS program at a
public university. Both public universities (n=47), and private universities (n=84)
offered MIS programs. Thus, it should be needed for more comprehensive analysis
for better evaluation of instructional design of MIS programs. This study will very
helpful to outline strengths and weaknesses of the instructional design of the MIS
programs. Thus, it could be repeated after redesign of the program for a
comparative assessment.
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6. ANNEXES
Case | Course/ Case Titles Code Semester | T+P Hour | Credit | ECTS Enroliment
Introduction to YBS-
C1l | Information Systems and 1 3+0 3 3 5 Cc*
- 101
Technologies
Introduction to YBS-
C2 | Management Information 2 3+03 3 5 Cc
102
Systems
Algorithm & Introduction | YBS-
C3 to Programming 103 1 2+24 3 5 C
Management and YBS-
c4 Organization 104 2 3+03 3 5 c
. YBS-
C5 | Basic Economy 105 1 3+0 3 3 5 C
C6 | General Accounting IOBGS- 1 4+04 4 4 C
C7 | Introduction to Business IOE;S' 1 3+03 3 4 C
C8 | Business Mathematics |1 IO%S- 2 3+03 3 5 c
C9 | Business Mathematics | IO%S- 1 440 4 4 5 C
Graphic Design and YBS-
C10 Animation 110 2 3+03 3 5 C
Computer Operating YBS-
Cl11 Systems 201 3 2424 3 4 C
. L YBS-
C12 | Marketing Principles 202 4 2+02 2 4 C
C13 | Basic Law o | 3 | 03| 3| s c
cl4 Database Management YBS- 4 242 4 3 4 c
Systems 204
C15 | Statistics | ;OE;S 4 3+03 3 4 C
C16 Object Orl_ented YBS- 4 2424 3 5 c
Programming 206
YBS-
C17 | Data Structures 207 3 2+2 4 3 4 C
Computer Network and YBS-
C18 Security 208 4 2424 3 4 C
. YBS-
C19 | Cost Accounting 209 3 3+0 3 3 4 C
C20 | Statistics Il YBS- 4 3+03 3 4 c
210
C21 | Organizational Behavior ;ﬁs_ 3 3+03 3 4 C
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C22 | Strategic Management ;{BS' 4 3+03 3 4 Cc
. YBS-
C23 | English | 213 3 4+04 4 5 C
. YBS-
C24 | English 11 214 4 4+0 4 4 5 C
C25 | Visual Programming SYOEiS_ 5 2+24 3 5 c
C26 | Project Management ;(OE;S- 6 2+2 4 3 5 C
co7 Syst_em Analysis and YBS- 5 2424 3 5 c
Design 303
YBS-
C28 | Research Methods 304 6 3+03 3 5 Cc
C29 | Operations Research ;(0%8' 5 3+0 3 3 4 C
Communication YBS-
€30 Techniques 306 6 3+03 3 4 ¢
. . YBS-
C31 | Vocational English | 307 5 4+04 4 5 Cc
C32 | Vocational English Il gOEéS_ 6 4+04 4 5 Cc
c33 Human _Computer YBS- 6 3403 3 4 g
Interaction 320
. YBS-
C34 | Programming Languages 301 5 2+2 4 3 4 S
C35 | Human Resources gZE;S_ 6 3+03 3 4 S
. . . YBS-
C36 | Modelling and Simulation 323 5 2+2 4 3 4 Cc
c37 Al and Machine Learning | YBS- 6 2424 3 4 s
Il 324
C38 | Web Programming ngéS_ 5 2+2 4 3 4 S
C39 | Data Mining ,IZ%S' 6 2+2 4 3 4 S
- . YBS-
C40 | Assistive Technologies 307 5 2+2 4 3 4 S
ca1 Embedded_Systems and |YBS- 6 2424 3 4 s
Programming 328
YBS-
C42 | E-Commerce 329 5 3+03 3 4 S
RFID Technologiesand | YBS-
c43 Applications 330 6 3+03 3 4 S
caa ,IAI and Machine Learning ;3!318- 5 2424 3 4 S
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Case | Course/ Case Titles Code Semester | T+P Hour | Credit | ECTS Enroliment
C45 | Labor Economics ;3%8' 6 3+03 3 4 S
C46 | Office Automation | ;(3%8- 5 2+2 4 3 4 S
CA47 | Office Automation Il g?is- 6 2424 3 4 S
C48 | 10T and Industry 4.0 s 5 3403 | 3 | 4 s
. .| YBS-
C49 | Applied Entrepreneurship 336 6 2+2 4 3 4 S
Governance, e- YBS-
€50 Governance 337 5 3+03 3 4 S
. YBS-
C51 | Neuro Marketing 339 5 3+0 3 3 4 S
C52 | Public Relations e | s | 303 | 3| 3 Ex
. . YBS-
C53 | Presentation Techniques 352 6 3+03 3 3 Cc
Total Quality YBS-
C54 Management 353 5 3+03 3 3 E
L . YBS-
C55 | Ethics in Informatics 354 6 3+03 3 3 C
C56 | Computer Use gsEéS' 5 3+03 3 3 E
C57 | Work Safety ?TSBGS‘ 6 3403 | 3 | 3 E
. YBS-
C58 | Project | 401 7 2+2 4 3 5 Cc
. YBS-
C59 | Project 1l 402 8 2+2 4 3 5 Cc
Research & Development YBS-
C60 | and Innovation 7 3+03 3 5 C
403
Management
Enterprise Resource YBS-
cél Management 404 8 3+03 3 5 c
C62 | Product Management IOBSS_ 7 3+03 3 5 C
Supply Chain and YBS-
C63 Logistics 406 8 4+04 4 5 C
Cé4 Health Informatics YBS- 8 3403 3 4 S
systems 420
Software Test Techniques | YBS-
C65 and Applications 421 ! 2+24 3 4 S
3D Modeling with 3Ds YBS-
C66 MAX 422 8 2+2 4 3 4 S




138 Trakya University Journal of Social Science
2025 Volume 27 Supplement Issue (117-140)

Search Engine YBS-
c67 Optimization 423 ! 2+24 3 4 S
E-Government and E- YBS-
C68 Municipality 424 8 3+03 8 4 S
C69 Computer _Games YBS- 7 242 4 3 4 S
Programming 425
C70 | Vocational English IV 12565' 8 3403 | 3 | 4 s
C71 | Parallel Programming IZE;S_ 7 2424 3 4 S
c72 _Qua_ntltatlve Techniques | YBS- 8 242 4 3 4 S
in Finance 428
. . YBS-
C73 | Vocational English 111 429 7 4+0 4 4 5 S
Current Accounting YBS-
C74 | Software and 8 2+23 3 4 S
S 430
Applications
c75 Information Technologies | YBS- 7 3403 3 4 S
Law 431
Acrtificial Neural YBS-
C76 | Networks with MathLab | 432 8 2+24 | 3 4 S
C77 | Mobile Programming 13%8' 7 2424 3 4 S
Virtualization and Cloud | YBS-
C78 Computing 434 8 2+2 4 3 4 S
- YBS-
C79 | Decision Models 435 7 3+03 3 4 S
Virtual Reality YBS-
C80 | Applications 436 8 2v24 | 3 | 4 S
C81 | Corporate Accounting IgE;S' 7 3+03 3 4 S
c82 | Business Mind M 8 3403 | 3 | 4 s
C83 | Social Media Analysis 13%8- 8 3+0 3 3 4 S
Autonom and Semi- YBS-
84 Autonom Systems 441 ! 3+03 3 4 S
C85 | Game Throry 15818- 7 3403 | 3 | 3 s
Occupational Health and | YBS-
C86 Safety 452 8 3+0 3 3 3 S
Graphical Information YBS-
C87 Systems 453 7 3+0 3 3 3 S
. . YBS-
C88 | Traffic Security Systems 454 8 3+0 3 3 3 S
Communication and YBS-
a9 Advertisement 455 ! 3+03 3 3 E
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Case | Course / Case Titles Code Semester | T+P Hour | Credit | ECTS Enrollment

C90 | Web Design ISBGS_ 8 303 | 3 | 3 E
Ataturk’s Principles and | ZAl10

col History of Revolution | 1 ! 2402 2 2 c

C92 | Turkish Language | fTDlO 1 2+0 2 2 2 C

C93 | Foreign Language | fYDlO 1 2+02 2 2 C
Ataturk’s Principles and | ZAI10

o4 History of Revolution Il |2 ! 2402 2 2 c

C95 | Turkish Language Il gTDlO 1 2+02 2 2 C

C96 | Foreign Language Il gYDlO 1 2+02 2 2 C

* C: Compulsory, S: In-Field Selective, E: Out-of-Field Elective
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