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Research Article

This case study examines the learning outcomes and assessment instruments used in
the Faculty of Engineering at a foundation university in Tiirkiye. Drawing on 125 officially
approved course syllabi from six engineering departments during the 2021-2022
academic year, the study investigates a total of 738 learning outcomes, coded by
following Anderson and Krathwohl’s (2001) Revised Bloom’s Taxonomy. Evaluation
checklist was also employed to evaluate the clarity and measurability of these
outcomes. The variety of assessment instruments was analyzed using Gibbs and Dunbar-
Goddet’s (2009) classification. The findings reveal that most learning outcomes (65.7%)
emphasize higher-order cognitive skills such as applying, analyzing, evaluating and
creating. However, some outcomes were problematic, featuring non-measurable verbs
or multiple behaviors within a single outcome. 50 out of the 125 syllabi (40%) contained
more than six learning outcomes. Regarding assessment instruments, faculty members
used a diverse set of instruments, most frequently final exams (96.8%), midterm
examinations (92.8%), assignments (70.4%) and quizzes (46.4%), while student-
centered alternative assessment instruments were used less frequently. Although the
institution encourages alternative assessment instruments, instructors tended not to
use peer or self-assessment tools. Across syllabi, 72% of courses used four to six
different assessment instruments, suggesting balanced, multi-faceted approach to
evaluating student achievement. Overall, the study underscores the importance of
defining measurable and observable learning outcomes and incorporating an
appropriate variety of assessment instruments in higher education.
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Bu durum c¢aligmasi Turkiye’deki bir vakif Gniversitesinin mihendislik fakiltesinde yer
alan 6grenme ciktilarini ve Olgme araglarini incelemektedir. Arastirma 2021-2022
akademik yilina ait alti mihendislik bolimiinden segilen 125 ders izlencesine
dayanmaktadir. Toplam 738 6grenme ciktisi Anderson ve Krathwohl'un (2001) Revize
Edilmis Bloom Taksonomisi'ne gére kodlanmistir. Ogrenme ciktilarinin agiklik ve
Olgulebilirlik diizeylerini degerlendirmek Uzere bir kontrol listesi kullanilirken, 6lgme
araglarindaki gesitlilik Gibbs ve Dunbar-Goddet’in (2009) siniflandirmasi temel alinarak
analiz edilmigtir. Bulgular 6grenme giktilarinin biylk cogunlugunun (%65,7) uygulama,
analiz, degerlendirme ve yaratma gibi Ust dizey bilissel becerileri vurguladigini
gostermektedir. Ote yandan bazi 6grenme ciktilarinin lgiilemeyen fiiller icermesi veya
tek bir 6grenme giktisi iginde birden fazla davranisa yer verilmesi nedeniyle sorunlu
oldugu tespit edilmistir. incelenen 125 ders izlencesinin 50’sinde (%40) altidan fazla
dgrenme ciktisi bulundugu belirlenmistir. Olgme araglar dikkate alindiginda, dgretim
Uyelerinin gesitli araglar kullandigi gértlmektedir. En yaygin kullanilan araglar final
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sinavlari (%96.8), ara sinavlar (%92.8), 6devler (%70.4) ve kisa sinavlar (%46.4) olurken
O6grenci merkezli alternatif 6lgme araglarina daha az basvuruldugu belirlenmistir.
Alternatif 6lgme araglari kurum tarafindan tesvik edilmesine ragmen 6gretim Uyeleri
akran ve 0z degerlendirme araglarindan yararlanmayi tercih etmemistir. Ders
izlencelerinin %72’sinde dort ila alti farkli 6lgme aracina yer verilmesi 6grenci basarisini
olgmede dengeli ve ¢ok yonli bir yaklagim benimsendigini gostermektedir. Genel olarak,

Arastirma Makalesi bu gcalisma yiiksekégretimde 6lgllebilir ve gdzlemlenebilir 6grenme giktilari belirlemenin
ve 6lgme araglarini gegitlendirmenin 6nemini vurgulamaktadir.

Introduction

There is a worldwide concern among educators and researchers to ensure quality in higher education
(Miranda, 2025; Moshtari & Safarpour, 2024; Ruben, 2018). Particularly in engineering education, the
importance of quality assurance systems is increasing in the face of rapidly changing technology and
industry requirements (Patil & Codner, 2007). In this context, course syllabi and instructional planning
emerge as fundamental tools for the systematic management of the educational process. While learning
outcomes and assessment practices play a central role in evaluating the effectiveness of educational
programs and measuring student success (Deeley & Bovill, 2015; Gaertner, 2014; Kennedy, 2006; Wiliam
et al., 2004), the alignment of these outcomes with industry expectations and societal needs directly
affects the employability of graduates (Crawley et al., 2014). Although there are numerous studies in
national and international literature on defining and evaluating learning outcomes in engineering
education (Felder & Brent, 2003), there are significant gaps, particularly in the Turkish context, regarding
the systematic examination of the alignment between learning outcomes and assessment instruments. In
line with the requirements of accreditation bodies such as Turkish Accreditation Board for Engineering
Education (MUDEK), strengthening the relationship between program outcomes and assessment
instruments is of critical importance both for improving educational quality and for international
recognition (Engin et al., 2023). Therefore, examining the cognitive levels of learning outcomes used in
engineering programs and the diversity of assessment instruments used in their evaluation is of great
importance for improving educational quality and establishing sustainable improvement processes.

It has also been highlighted in literature that an environment where assessment mirrors the learning
outcomes is required for more quality education and better academic performance (Webb et al., 2007;
Wittstrom et al., 2010). At the same time, learning outcomes make assessment more transparent, thereby
involving more students in the learning process (Ellis, 2004). Although it has long been a well-known fact
that learning outcomes and assessment play a critical role in not only the teaching but also the learning
processes in higher education (Attard, 2010), there are still a number of concerns with assessment
practices and learning outcomes when it comes to engineering education (Meda & Swart, 2018; Swart &
Daneti, 2019). Moreover, approaches to learning and teaching in engineering education emphasize
technical competencies in a traditional way; however, current engineering curricula need to be designed
to offer complex professional skills and advanced knowledge in a rapidly evolving world (Buyurgan &
Kiassat, 2017; Despeisse, 2018).

Analyzing how learning outcomes and assessment instruments are used in engineering faculties is key
to building up a detailed picture of the ways in which engineering faculty members approach course
design. Burtner (2000) argues that traditional assessment instruments cannot sufficiently evaluate
analytical, interpersonal and soft skills such as critical thinking, teamwork and problem-solving, and
engineering faculties are criticized frequently for not preparing measurable and easy-to-understand
learning outcomes and not giving enough consideration to using well-designed assessment instruments
(McDowell et al., 2004; Meda & Swart, 2018). As pointed out by Vos (2000), the majority of engineering
faculty members have been reported to experience difficulties in developing well-structured learning
outcomes. Hadjianastasis (2017) highlights that although learning outcomes have particular significance
for higher education, there exists a notable scarcity of scholarly investigations concerning their
implementation by educators. Specifically, studies have rarely focused on analyzing learning outcomes
considering Bloom’s Taxonomy to see if faculty members develop outcomes in an observable and
measurable form (Meda & Swart, 2018). This issue is reflected in Tirkiye as well, where research on
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learning outcomes in fields such as materials science, nano engineering, and architecture remains limited
(Torun & Sipahi, 2021; Yolcu, 2019). To address this critical gap, the present study provides a systematic
analysis of learning outcomes across six engineering disciplines at a Turkish foundation university: civil,
electrical and electronics, mechanical, industrial, computer, and software engineering. This study aims to
examine the learning outcomes and assessment instruments in an engineering faculty. It specifically
analyzes the cognitive level and clarity of stated learning outcomes, while also identifying the types and
variety of assessment instruments used to measure student learning.

Learning Outcomes in Higher Education

As a frequently used resource to inform learners what they should be able to know and do in a specific
course (Ellis, 2004), learning outcomes have been considered to be a core element at the heart of
improving higher education quality (Adam, 2004). Moreover, they offer to faculty members a sound
framework which is applicable in the design and organization of their instructional practices, thus
supporting student learning (Dobbins et al., 2016; Hadjianastasis, 2017). Kennedy (2006) defines learning
outcomes as descriptions of what students are expected to know, understand and/or be able to
demonstrate after they complete a process of learning. Similarly, Suskie (2004) defines learning outcomes
as the information, skills, and attitudes that students should exhibit by the completion of a certain course,
term, or program. As evidenced by these definitions, learning outcomes typically encompass two
interrelated aspects: what instructors intend learners to know and what they expect them to be able to
accomplish (Brooks et al., 2014). This conceptualization aligns with broader perspectives in the literature,
where learning outcomes are described as explicit statements that specify the expected knowledge and
performance resulting from instruction (Allen, 1996; Battersby, 1999).

Furthermore, they function not only as instructional guides but also as measurable indicators of
educational effectiveness and curricular alignment (Hartel & Foegeding, 2004). In particular, several
scholars agree that the most essential component of a learning outcome that helps faculty members in
planning their teaching process is the action verb (Chance & Peck 2015; Hussey & Smith, 2003; Marios,
2017; Swart, 2014). In line with this, studies emphasize the importance of utilizing action verbs when
formulating learning outcomes in an unambiguous and measurable way (Adam, 2008; Bingham, 1999; Fry
et al., 2008; Jenkins & Unwin, 2001; Kennedy, 2006). More specifically, Bingham (1999) suggests that
when formulating learning outcomes, the verbs such as “understand”, “know”, “be aware” and “learn”
should be avoided as they create ambiguity. At this point, the significance of the Revised Bloom’s
Taxonomy becomes evident when selecting action verbs for learning outcomes. Figure 1 provides a visual
representation of the Revised Bloom’s Taxonomy that displays the categorization of cognitive skills into
six distinct levels: remembering, understanding, applying, analyzing, evaluating, and creating.

Figure 1
Revised Version of Bloom’s Taxonomy (Anderson & Krathwohl, 2001)
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Building on the importance of clear and measurable learning outcomes, it is also crucial to consider
the number of learning outcomes in course design. While the number, scope, and complexity of learning
outcomes per course change depending on the level of education, the general trend is moving from a
larger number of outcomes at lower levels (i.e., K-12 education) to a smaller number of broad, complex
outcomes at higher levels (i.e., undergraduate and graduate education). In line with this, Moon (2002)
underlines that it is unrealistic for an undergraduate course to have more than eight learning outcomes.
If the number exceeds ten, it likely indicates that the course content is being over-specified, which can
make assessment difficult to manage. Similarly, stressing the need for a reasonable and obvious set of
goals, the Educational and Staff Development Unit at the University of Central England advises between
four and eight learning outcomes per module at tertiary level. Consistent with these points of view,
Kennedy (2006) contends that the ideal obviously would include around six well-designed learning
outcomes. More than six items might thus be seen as problematic in higher education as they could
suggest an over-specification of educational components or a lack of emphasis, both of which could
complicate and weaken assessment. On the other hand, based on best practice examples in engineering
education, Felder and Brent (2016) emphasize that an undergraduate course should contain four to six
learning outcomes.

Several studies have investigated the quality of learning outcomes in higher education. In one study,
Schoepp (2019) examined a total of 174 course learning outcomes from the world’s top-ranked
universities. Based on the findings, Schoepp (2019) reported that 60% of the learning outcomes needed
revisions because they included non-measurable verbs and were either too specific or not specific enough.
Categories of application and analysis in Bloom’s Taxonomy of educational objectives accounted for 47%
of all learning outcomes, with “apply” being the most frequently used action verb. The categories of
evaluation accounted for 19% of all learning outcomes, followed by categories of knowledge accounting
for 3%. Similarly, in a study focusing on an electrical engineering curriculum, Meda and Swart (2018)
analyzed 686 learning outcomes through document analysis. It was found out that despite 58% of the
learning outcomes’ being effectively organized, 42% of them were poorly constructed, due to reasons
such as being unobservable (10%), unmeasurable (23%), and vague (9%). Results indicated that the verbs
most frequently used in the construction of learning outcomes were “understand” and “know”, both of
which resulted in learning outcomes that are difficult to measure accurately. Regular workshops and
consultations are suggested by Schoepp (2019) and Meda and Swart (2018) to support faculty members
in developing well-structured learning outcomes for their courses. Moreover, Yolcu (2019) examined 324
learning outcomes from 42 courses via content analysis at a foundation university in Tirkiye.

Similar to the study conducted by Meda and Swart (2018), Yolcu’s (2019) research was also carried out
in an engineering faculty. The curriculum of the Material Science and Nano-Engineering department was
selected as the sample to be examined. According to the findings, 54% of the learning outcomes were not
well-organized. It was highlighted that poorly structured learning outcomes often included unmeasurable
verbs, contained more than two verbs or behaviors. These studies reveal that there are problems in
writing learning outcomes in engineering education. The fact that learning outcomes are poorly
structured indicates a lack of pedagogical training among faculty members and the need for systematic
standardization at the institutional level. The use of non-measurable verbs and the inclusion of multiple
behaviors in a single outcome both complicate assessment processes and prevent the objective
evaluation of student achievement.

Assessment of Student Learning in Higher Education

Assessment of student learning is critical to the quality of the teaching and learning procedures in
higher education (Hatipoglu, 2017) and it is an essential component of the curriculum (Alderson, 2005;
Popham, 2006), which refers to evaluating the degree of understanding (Black & Wiliam, 1998). According
to Sadler (2005), assessment makes it possible to establish an opinion regarding the quality and degree of
learners’ performance. Rowntree (1987) indicates that to explore the reality underlying an educational
system, assessment practices should be scrutinized. It is common knowledge that quality in education
cannot exist without effective assessment practices (Popham, 2009). Assessment promotes students’
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learning in a number of different ways. For example, it inspires and motivates learners to comprehend
the content in a course, providing information to help them plan their future actions (Subheesh & Sethy,
2018). Moreover, assessment provides faculty members with feedback or information on their
instructional design and course effectiveness (Black & Wiliam, 1998; Subheesh & Sethy 2020).

Panadero et al. (2019) analyzed 1693 public universities’ syllabi via content analysis to generate a
broad overview of the higher education assessment practices in Spain. Based on the findings, it was
revealed that faculty members utilized a wide range of assessment instruments. The results demonstrated
that final exams (70.2%) and practices (59.4%) were the two most frequently utilized assessment
instruments whereas peer-assessment (2.3%) and self-assessment (5.7%) were not commonly preferred
for assessment purposes. The final exam results remained the most weighted data source for the final
grade, at approximately 60%. Types of assessment instruments preferred by faculties varied greatly. Final
written exams were found to be mostly used by faculty of economics, law and administration; practical
examinations by faculties of medical and health sciences, engineering and architecture; group
assignments and portfolios by faculties of education, philology and languages. Moreover, Lipnevich et al.
(2021) investigated assessment instruments using 250 course syllabi randomly picked from the
universities in the USA, and 175 syllabi from Spanish universities. Syllabi were selected as a unit of analysis
to understand what criteria instructors from five different disciplines employed in the assignment of
course grades. Instructors from the USA were found to adopt process and product criteria, and Spanish
instructors adopted product criteria in higher proportions. Instructors in two contexts made little use of
self and peer assessment, and both mainly opted for conventional assessment instruments such as
midterms, final exams, and assignments. Results also demonstrated that product criteria items such as
final exams, midterms, portfolios and presentations were utilized substantially more often than process
criteria items such as attendance, participation, peer reviews, discussion board postings, and quizzes.

In addition to these studies, Goodwin et al. (2018) carried out a curriculum evaluation study in an
undergraduate program at a university focusing on the previous five years of the program in Canada.
Results showed that there was a wide range of assessment instruments in the syllabi, with the majority
of faculty members utilizing midterm (77%) and final examinations (91.9%). Other assessment
instruments were one-to-three-page written assignments (45.9%), presentations (36.5%), and class
participation (36.5%). Although faculty members mostly used examinations in their courses, they adopted
other sorts of assessment instruments as well such as creative and one-to-three-page written
assignments. The researchers recommended that the Teaching and Learning Center at the university offer
training sessions and series of workshops to support faculty members in terms of assessment instruments
and developing well-designed learning outcomes. Merced et al. (2018) examined 27 history and systems
of psychology course syllabi from doctor of psychology programs. Contrary to the results of the studies
conducted by Goodwin et al. (2018), Lipnevich et al. (2021), and Panadero et al. (2019), participation
(66.7%) was found to be the most frequently utilized assessment instrument. In addition to midterm and
final examinations (55.6%), 37% of syllabi had short papers, group presentations, and quizzes as
assessment instruments. Yiksel and Giindiiz (2017) investigated assessment methods used by instructors
in Physical Education and Sports Sciences programs in Tiirkiye. They found a clear distinction in
assessment approaches. Results indicated that applied courses relied primarily on skill tests, performance
assessments, and projects, while theoretical courses utilized traditional methods such as multiple-choice,
open-ended, and true-false questions.

As noted earlier, engineering programs are placed at the intersection of rapidly developing technology,
accreditation demands, and growing employer expectations from the graduates. They are expected to
integrate technical expertise with higher-order thinking skills and 21 century skills such as teamwork,
leadership, and problem solving (Schefer-Wenzl & Miladinovic, 2020). However, research shows that
engineering curricula still rely on traditional, exam-based assessment and list learning outcomes that are
vague, compound, or difficult to measure (Burtner, 2000; Meda & Swart, 2018). Nonetheless, the
literature—both internationally and within Tirkiye—rarely analyzes engineering syllabi through the
lenses of systematic frameworks such as the Revised Bloom’s Taxonomy. By selecting an engineering
faculty as the case, the present study addresses this research gap by providing discipline-specific evidence
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on the current status of learning outcomes and assessment instruments, offering insights for engineering
education that is expected to meet the complex needs of society and industry.

Purpose of the Study

In outcome-based education especially in a discipline as application-oriented as engineering, learning
outcomes and assessment instruments are inseparable (Biggs & Tang, 2010; Crespo et al., 2010).
Examining them together provides insights that would not emerge if each were examined separately, such
as the gap between a program’s intended outcomes and what actually measures an important aspect of
constructive alignment (Biggs, 1996). Learning outcomes specify the targets, while assessment provides
information as to whether or not students could reach the targets. Examining them together provides a
complete picture in terms of educational effectiveness, which is essential for accreditation, continuous
curricular improvement, and the preparation of future engineers who have contemporary professional
competencies.

The purpose of this study is to jointly analyze the learning outcomes and assessment instruments in
an engineering faculty. For this purpose, course syllabi prepared by engineering faculty members at a
foundation university in Tarkiye were examined. The research questions leading the study were as
follows:

1. What are the cognitive levels of learning outcomes developed by faculty members in an
engineering faculty?

2. What types of problems are there (if any) with the learning outcomes developed by faculty
members in an engineering faculty?

3. What types of assessment instruments are adopted by faculty members in an engineering faculty
to assess student learning?

4. What is the variety of assessment instruments employed by faculty members in an engineering
faculty to assess student learning?

Method
Research Design

This study was designed as a case study. Case study is an empirical research method that examines a
contemporary phenomenon in its real-life context and seeks to answer “how” and “why” questions (Yin,
2009). The case was an engineering faculty in Tirkiye, and the unit of analysis was course syllabi created
by the faculty members in the engineering departments. Content analysis was employed to systematize
the analysis of syllabi (Busch et al., 2012). Syllabus is an official document which describes the course
content in detail, and gives an overview of assignments, evaluation criteria, expectations from and
responsibilities of students (Stanny et al., 2015). It not only demonstrates a faculty member’s philosophy
and instructional approach but also provides an insight into a department’s teaching culture (Cullen &
Harris, 2009). Course syllabi can be regarded as a comprehensive data source (Stanny et al., 2015) and a
strong indicator of what is happening in a classroom setting. According to Goodwin et al. (2018), using
syllabi as a data source has various advantages. Firstly, there is the possibility of including a large sample
of data in the study, especially if faculty members are compelled to submit their syllabi to a centralized
database. Secondly, examining the syllabus rather than asking or surveying faculty members is more
objective (Panadero et al., 2019). Therefore, we examined the textual materials and drew conclusions
without observing or interviewing (Strauss & Corbin, 2008).

The Case: Engineering Faculty

Engineering faculty treated as the single, bounded case in this study was established in 2012 within a
foundation university in the capital city of Tirkiye. There are six departments in the faculty; computer
engineering, electrical and electronics engineering, industrial engineering, civil engineering, mechanical
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engineering, and software engineering. Medium of instruction offered in those undergraduate diploma
programs is English. Students whose proficiency in English is low improve their English skills via the one-
year preparatory program they attend before pursuing their undergraduate studies. In their first year of
undergraduate study, students enrolled at the faculty of engineering programs follow the common core
curriculum. Based on the general knowledge they receive in the first-year courses integrated into the
common core, and their special interests, students are expected to pick their diploma program in their
second year. Students are also offered double major and minor programs. Quality in curriculum is assured
by complying with international standards in engineering education, and the quality assurance and
enhancement unit at the university works in coordination with the faculty administration to carry out self-
evaluation and collect feedback from students and faculty members.

In the academic year in which this study was conducted, the Faculty of Engineering hosted
approximately 1,207 students and employed 76 faculty members, which corresponded to an average of
nearly 16 students per faculty member. Additionally, the average class size typically ranged from 30 to 40
students, depending on the course type and level.

In the Faculty of Engineering, the preparation of course syllabi generally follows a structured process
consisting of several steps: (1) Faculty members are provided with a standardized syllabus template
prepared by the university to ensure consistency across departments; (2) They then fill out the template
in accordance with the specific characteristics and requirements of the course; (3) During this stage,
faculty members may seek guidance from the Teaching and Learning Center at the university, particularly
when developing learning outcomes or formulating ECTS credits; (4) Once the syllabus is completed and
approved, it is uploaded to the university’s official website, making it accessible to students and other
stakeholders.

Data Collection

The study draws on publicly available syllabi for engineering courses offered by a foundation university
in Turkiye. Institutionally, the university requires every faculty member to post an open-access syllabus
on the university’s website. We retrieved all syllabi directly from the site and used them as the primary
data source for our analysis. All officially approved engineering syllabi for the 2021-2022 academic year
constituted our sample (N= 137). The criteria to select a syllabus for analysis was that the syllabus had to
(i) list at least one learning outcome and (ii) describe at least one assessment instrument to be eligible. 12
syllabi were excluded from the analysis because faculty members did not include assessment criteria,
resulting in a final corpus of 125 syllabi.

The distribution of syllabi across departments was determined based on course availability in the
university database. In terms of the course syllabi analyzed (n= 125), Civil Engineering was the most
represented department with 23.2% (f = 29), followed by Electrical and Electronics Engineering with 20%
(f= 25), Mechanical Engineering with 19.2% (f= 24), Industrial Engineering with 16% (f= 20), and Computer
Engineering with 13.6% (f= 17). Software Engineering had the lowest representation, comprising 8% (f=
10) of the corpus. Project-based Summer Practice I-Il and Senior Project |-Il courses were excluded
because they did not follow the standard syllabus template used by the faculty. Therefore, the variation
in syllabus representation likely stems from differences in the number of core and elective courses across
departments.

Data Analysis Procedure

To address the first research question, seeking to explore the levels of learning outcomes formulated
by the engineering faculty members, 738 learning outcomes across 125 course syllabi were analyzed.
Learning outcomes were deductively analyzed using Anderson and Krathwohl’s (2001) Revised Bloom’s
Taxonomy which is a common tool used for developing learning outcomes in higher education (Fiegel,
2013; Kennedy, 2006), (See Appendix A for the evaluation checklist). Six cognitive process dimensions of
the taxonomy (i.e., remember, understand, apply, analyze, evaluate, and create) were selected as the
framework for this study as it is widely used by educators worldwide and offers acceptable illustrative
verbs that faculty members may utilize to assess student learning (Hadjianastasis, 2017). The analysis
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process was relied on the verb list suggested by Anderson and Krathwohl (2001) for formulating
outcomes.

To analyze the second research question addressing concerns related to learning outcomes generated
by faculty members in the field of engineering, each of the 738 learning outcomes was evaluated by
focusing on criteria such as the use of clear, measurable verbs, adherence to a single action verb per
learning outcome statement, and restricting the overall number of learning outcomes per syllabus to no
more than six (See Appendix B for the explanation of the criteria used). Outcomes violating any criterion
were labeled as “problematic.”

For the third and fourth research questions, we compiled a comprehensive list of assessment
instruments (e.g., final exams, midterm exams, assignments, quizzes, and projects) and reviewed each
syllabus by marking the presence of each assessment instrument with a check mark on an excel sheet.
This systematic approach allowed us to quantify the frequency and variety of assessment instruments
(high, medium, low variety) used across 125 syllabi as outlined by Gibbs and Dunbar-Goddet (2009). Their
framework characterizes assessment along several dimensions, one of which is the variety of assessment
instruments used within a course. According to Gibbs and Dunbar-Goddet’ categorization (2009), a low
variety environment includes 1-3 different assessment instruments; a medium variety includes 4—6
instruments; and a high variety includes more than 6 instruments. This typology was designed to reflect
the extent to which different types of assessment instruments are employed to support student learning,
with the underlying premise that a higher variety can promote deeper engagement and more
comprehensive skill development (Gibbs & Dunbar-Goddet, 2009). It also reflects a data-driven typology
rather than a normative or prescriptive model of assessment design; thus aligning with principles of
naturalistic generalization (Stake, 1995) and allowing researchers to classify educational practices not by
ideal types, but by observed variation within authentic contexts.

Validity and Reliability

Several precautions were taken for validity and reliability purposes. To strengthen the construct
validity of the study, we analyzed our data through widely accepted, theory-based frameworks. Anderson
and Krathwohl’s Revised Bloom’s Taxonomy (2001) was used to analyze learning outcomes and the
framework suggested by Gibbs and Dunbar-Goddet (2009) was employed to investigate the variety of
assessment instruments. We built a checklist to ensure content validity, piloted it on 30 learning outcome
statements, and refined it before actual implementation. Two independent coders applied the finalized
checklist to all 738 outcomes, attaining an inter-rater reliability of 87%. Inter-coder reliability was
determined by calculating the percentage of consistent codings relative to the total number of codings.
Remaining disagreements were resolved through discussion.

Findings

RQ1. What are the cognitive levels of learning outcomes developed by faculty members in an
engineering faculty?

Of the 738 learning outcomes extracted from 125 syllabi, 654 were subject to analysis, while the
remaining 84 outcomes were excluded as they were identified as “problematic.” In the analysis of these
654 learning outcomes, the distribution across the cognitive levels of Bloom’s Revised Taxonomy revealed
the following frequencies, as indicated in Figure 2: remembering (f= 104, 15.8%), understanding (f= 121,
18.5%), applying (f= 180, 27.5%), analyzing (f= 83, 12.8%), evaluating (f= 49, 7.4%), and creating (f= 117,
17.9%), which shows that according to Bloom’s taxonomy, “applying” is the most used category by
engineering faculty members. While 65.7% of the learning outcomes (f= 429) belonged to high-level
cognitive process dimensions, including creating, evaluating, analyzing and applying, 34.3% of the learning
outcomes (f= 225) came from the low-level cognitive process dimensions which were remembering and
understanding. Sample learning outcomes developed by engineering faculty members for each cognitive
level are presented in Table 1. These examples demonstrate that the learning outcomes in the Faculty of
Engineering cover cognitive levels of Bloom’s Taxonomy and aim to ensure that students acquire both
foundational knowledge and the ability to solve complex problems and develop designs. Learning
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outcomes with non-measurable verbs were not mapped to cognitive levels in the Revised Bloom's
Taxonomy. Similarly, outcomes containing multiple verbs were excluded from classification, as they
potentially span different cognitive levels.

Figure 2
Distribution of Engineering Course Learning Outcomes across the Cognitive Levels of the Revised Bloom’s
Taxonomy
27.5%
18.5% 18%
15.8%
12.8%
I )
L Applying Analyzing Evaluating Creating
Table 1
Sample Learning Outcomes
Coghnitive Level Department Course Learning Outcome
L . "Upon successful completion of this course, a
Civil Foundation P . f P . f .
Remember . . ; A student will be able to describe the time value of
Engineering Engineering | . . "
money and economic equivalence.
. "Upon successful completion of the course,
Electrical and . p . f p . f .
. Signals and  students will be able to explain the input-output
Understand Electronics . L L .
. . Systems relationships in linear time-invariant systems
Engineering . P
and the steps required to perform convolution.
Introduction  "Upon successful completion of this course, a
Computer . . .
Apply . . to Machine  student will be able to perform the evaluation of
Engineering . . . L . "
Learning different models using validation techniques.
"Upon successful completion of the term,
students will be able to analyze the advantages
Software Network . .
Analyze Engineerin Securit and weaknesses of different network security
& & ¥ protocols (e.g., IPsec, TLS/HTTPS, SSH) based on
threat models."
"Upon successful completion of this course,
- . tudents will be able t th t Ik
Civil Foundation  Students wi .e able to assess the effects of soils
Evaluate . . ; . and relevant improvement methods on support
Engineering Engineering | e .
systems and natural/artificial slopes under
varying conditions."
Modelin "Upon successful completion of the term, a
. & student will be able to design an original control
Mechanical and Control L
Create . . . strategy by optimizing PID controller parameters
Engineering of Dynamic o
to meet the specified performance
Systems . "
requirements.
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RQ2. What types of problems are there (if any) with the learning outcomes developed by faculty
members in an engineering faculty?

As shown in Table 2, out of the 738 learning outcomes analyzed, 654 outcomes (88.6%) were properly
formulated. However, several issues were identified in the remaining 84 outcomes (11.4%), including the
use of non-measurable verbs and the presence of multiple verbs within single outcome. For instance, 64
learning outcomes (8.7%) included non-measurable verbs that were not classified under any of the six
categories of Revised Bloom's Taxonomy.

The most frequently observed non-measurable verbs were learn (f= 28, 3.8%), become familiar with
(f= 8, 1.1%), and gain knowledge (f= 6, 0.8%). A typical example is “students will be able to learn how to
convert a discrete signal to a continuous signal”, which fails to specify the level of cognitive performance
expected and results in ambiguous assessment criteria. The remaining 22 outcomes (2.9%) also featured
non-measurable verbs including -but not limited to- vague verbs such as do, exercise, check and work.

In addition to the use of non-measurable verbs, 20 learning outcomes (2.7%) contained more than one
action verb within the same outcome statement. This issue is exemplified by outcomes such as “students
will be able to design and develop algorithms for solving simple problems” or “students will be able to
select and use an appropriate experimental design scheme.” which include multiple action verbs, making
it difficult to measure learning.

Table 2
Analysis of Learning Outcomes
Number of Percentage
Code Description Learning (%) J
Outcome (f) ?

Outcomes that employ a single,
Properly Formulated observable, and assessable action verb 654 88.6
and are clearly articulated.

Outcomes that contain vague or non-

Use of Non- measurable verbs such as learn, become 64 8.7

Measurable Verbs familiar with, gain knowledge, do, ’
understand.

Presence of Multiple Outcomes that include more than one

Action Verbs within a action verb within the same statement. 20 2.7

Single Outcome

Table 3 shows that 50 out of 125 syllabi (40%) contained more than six learning outcomes.
Additionally, 49 syllabi (39.2%) had five to six outcomes, 24 syllabi (19.2%) included three to four
outcomes, and only two syllabi (1.6%) featured one to two outcomes. Although there is no universally
prescribed number of learning outcomes per course, it is suggested that including more than six learning
outcomes in a single undergraduate course may hinder focus on the course objectives, potentially
affecting the teaching and assessment processes negatively (Kennedy, 2006).

Table 3

Distribution of Number of Learning Outcome across Syllabi
Learning Outcome Range Number of Syllabi (f) Percentage (%)
1-2 learning outcome(s) 2 1.6
3-4 learning outcomes 24 19.2
5-6 learning outcomes 49 39.2
More than 6 learning outcomes 50 40
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RQ3. What types of assessment instruments are adopted by faculty members in an engineering faculty
to assess student learning?

As shown in Figure 3, analysis of 125 syllabi revealed a total of 454 instances of assessment instrument
usage. The most frequently utilized assessment instrument in the engineering faculty were final exams (f=
121, 96.8%), midterms (f= 116, 92.8%), assignments (f= 88, 70.4%) and quizzes (f= 58, 46.4%). These were
followed by projects (f= 38, 30.4%), active learning exercises (f= 29, 23.2%), participation (f= 22, 17.6%)
and lab work (f= 21, 16.8%). Less frequently used instruments included presentations (f= 10, 8%), reports
(f=5, 4%) and blog/post discussions (f= 2, 1.6%). Although peer and self assessment were included in the
institution’s syllabus template, none of the engineering faculty members utilized them in their courses.

Figure 3
Distribution of Assessment Instruments Adopted by Faculty Members in an Engineering Faculty to Assess
Student Learning

Final Exam

Midterm

Assignment

Quiz

Project

Active Learning Exercise
Participation
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Presentation

Report
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0 25 50 75

RQ4. What is the variety of assessment instruments employed by faculty members in an engineering
faculty to assess student learning?

The variety of assessment instruments was examined based on the classification framework proposed
by Gibbs and Dunbar-Goddet (2009), which defines the number of assessment instruments as low (1-3
instruments), medium (4-6 instruments) and high (more than 6 instruments).

As illustrated in Figure 4, out of the 125 syllabi analyzed, 39.2% of the syllabi (f= 49) incorporated four
assessment instruments, followed by 27.2% (f= 34) with five instruments, 22.4% (f= 28) with three, 5.6%
(f= 7) with two and 5.6% (f= 7) with six instruments. Based on this classification, 72% of the syllabi (f= 90)
were categorized as medium, while the remaining 28% were (f= 35) classified as low. Notably, no syllabi
employed more than six assessment instruments; therefore, the high category was not represented in the
sample.
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Figure 4
Distribution of the Variety of Assessment Instruments Based on Gibbs & Dunbar-Goddet (2009)
Classification

Four Assessment Five Assessment Three Assessment Two Assessment  Six Assessment
Instruments Instruments Instruments Instruments Instruments

Discussion

This study through which we attempted to investigate the learning outcomes and assessment
instruments in an engineering faculty in Tirkiye aimed to understand the level and quality of learning
outcomes developed and the type and variety of assessment instruments adopted by engineering faculty
members. Analyzing the course syllabi in an engineering education context provided us with insights into
the culture of teaching and learning in Turkish higher education. The results of this investigation showed
that a significant number of the learning outcomes were focused on higher-level cognitive processes, with
65.7% falling under the dimensions of creating, evaluating, analyzing, and applying. On the other hand,
34.3% were categorized under lower-order cognitive processes such as remembering and understanding.
In lower-order thinking, students are mainly engaged in basic information recall, as noted by Swart (2014).
Conversely, higher-order thinking, exemplified by the abilities to evaluate and construct, necessitates
students to apply their cognitive reasoning skills, as emphasized by Fiegel (2013). This finding is promising
because as argued by Brooks et al. (2014) when the majority of the learning outcomes meet certain
standards, effective teaching and learning is more likely to take place.

Moreover, the findings of this study reveal similarities with the studies of Schoepp (2019) and Yolcu
(2019), particularly in terms of the distribution of cognitive process levels in learning outcomes. In
Schoepp's (2019) study, it was reported that the lowest order level of knowledge appeared in only 25.7%
of the instances, whereas the highest order categories were observed at a rate of 74.3% in the learning
outcomes of 10 prominent universities. Yolcu (2019) also found out that 56% of the learning outcomes in
the engineering program were aligned with the high-level cognitive process dimension, while the
remaining 44% were associated with the low-level cognitive process dimension. As Krathwohl (2002)
suggests, cognitive domain includes knowledge and intellectual skills, and higher order cognition is made
up of sophisticated intellectual skills rather than just thinking in an automated manner with low level of
consciousness. In line with this perspective, the fact that the undergraduate engineering courses in our
case mostly focused on high-level cognitive skills might be interpreted as a strong aspect of the
curriculum. As is well-known, increasing the number of course learning outcomes focused on higher levels
of comprehension enhances teaching effectiveness and positively impacts students’ academic
performance since students consider learning outcomes to be a fundamental part of their learning
experience (Brooks et al., 2014). Moreover, learning outcomes motivate students to take more
responsibility for their learning and direct their studies (Adam, 2008). Thus, it can be argued that when
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learning outcomes are well-designed and set at an appropriate level of challenge, they may positively
influence students’ course performance by fostering clarity and motivation. However, it is also important
to consider that excessively high expectations may lead to decreased instrinsic motivation, as suggested
by the Self-Determination Theory (Deci & Ryan, 2012).

Building on the analysis of the cognitive levels of learning outcomes, it is equally essential to address
the formulation of the learning outcomes. Maher (2004) suggests that learning outcomes direct
instructors’ attention towards the activities students need to be engaged in for them to achieve the
outcome rather than the content to be covered by the end of the term. From this point of view, research
on learning outcomes is key to improving teaching and learning (Anne Clark, 2002). In the present study,
11.4% of the learning outcomes exhibited issues, primarily due to the use of multiple verbs within a single
outcome or use of non-measurable verbs such as “become familiar with” “gain knowledge” or “learn”
which lack specificity and thus fail to provide a clear basis for evaluating student achievement. Similar
concerns regarding the clarity and measurability of learning outcomes have been raised in several studies.
For example, Meda and Swart (2018) noted in their study that 42% of the learning outcomes displayed a
poor structure, mainly because they contained verbs that were unobservable, unmeasurable, or unclear
in their description. Similarly, Yolcu (2019) indicated that slightly more than half of the learning outcomes
(54%) were poorly structured. Schoepp’s (2019) investigation into learning outcomes from 10 prestigious
universities’ syllabi revealed that while 40% of the outcomes were appropriately formulated, the
remaining 60% required revision due to non-measurable verbs, insufficient specificity, or the combination
of multiple vague actions within a single outcome. As underlined by Cowan (2009) learning outcomes
need to be meticulously selected so that they are clear, observable and measurable. In cases when those
three principles are not met, student learning will be negatively affected (Chance & Peck, 2015). In their
study, Hussey and Smith (2003) asserted that learning outcomes were not clear and precise enough to be
easily understood by students. Improving students’ self-responsibility in learning especially at tertiary
level is critical, and well-defined learning outcomes play a key role in this process because students use
them as learning aids (Brooks et al., 2014). If, as in our case, learning outcomes fall short of clearly
communicating to students what is expected of them, students will not be able to understand what they
are supposed to know or do at the end of a course, a serious impediment to their motivation to learn and
progress.

In addition to the cognitive level and the structural formulation of learning outcomes, another critical
aspect to consider is the number of learning outcomes articulated per course syllabus. Results in our study
indicated that 40% of the syllabi consisted of more than six learning outcomes, which demonstrates that
the instructors’ resistance as noted by Havnes and Prgitz (2016) remains very prevalent, or that their
confusion remains (Hadjianastasis, 2017; Sin, 2014). According to Kennedy (2006), although there is no
universally prescribed number of outcomes per an undergraduate course, exceeding six may dilute the
focus of course objectives and hinder both instructional alignment and assessment processes. To ensure
the appropriateness of learning outcomes, it is crucial not to have an excessive number of them per
course, as this could lead to concerns regarding assessment and course coverage. Conversely, having few
learning outcomes may indicate that a course is not achieving its objectives or that they are too broad to
provide specific guidance. As emphasized by Sin (2014) and Hadjianastasis (2017), it is essential for faculty
members to recognize that learning outcomes should not be treated as only a list of content.

Assessment practices in higher education targeted to assess student learning often reflect long-
standing traditions and personal preferences among faculty members. Therefore, after discussing learning
outcomes, it is just as important to focus on how they are evaluated. Parallel to previous research
(Goodwin et al., 2018; Panadero et al., 2019; Quesada-Serra et al., 2016) results in our study showed that
a traditional approach to assessment based on examinations (i.e., finals, midterms, assignments) was still
extensively preferred by faculty members. In a similar vein, research shows that instructors both from
Spain and the USA rely on conventional assessment instruments much more frequently than alternative
ones. This trend aligns with the findings from the UK, where there is a prevalent use of traditional
summative assessment instruments, as observed in studies conducted by Jessop and Tomas (2017), and
Tomas and Jessop (2019). Jessop and Tomas (2017) revealed that assessment practices were mostly
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summative, which might result from instructors’ lack of training and experience in the design of formative
assessment instruments (Postareff et al., 2007; Rodriguez-Gémez et al., 2016). This point is particularly
critical, as existing research identifies training and prior experience as the most significant predictors of
formative assessment practices (Panadero & Brown, 2017). Therefore, the selection of assessment
instruments offers distinct perspectives on monitoring students’ learning processes (Brookhart & Nitko
2019). For instance, if course assessment is based solely on a final exam, opportunities for students to
express what they have learnt in the course may be narrowed. When the situation in Tirkiye is concerned,
it should be noted that the Council of Higher Education Evaluation and Quality Assurance Report (2022)
emphasizes the importance of integrating alternative assessment instruments, particularly in the context
of digital and student-centered learning environments. However, results from our study indicate that
faculty members most frequently utilize traditional summative assessment instruments such as final
exams and midterms, along with assignments that are often graded and used for final evaluation. While
university regulations may play a role in this preference by formally requiring exams or influencing the
structure of assessments, they may not fully explain the dominance of such practices. Other contributing
factors might include institutional culture, lack of pedagogical support for alternative assessment
methods, or faculty’s limited time for designing formative assessments. This tendency raises concerns
about whether such constraints limit the potential for high-quality, student-centered assessment
practices in higher education.

The findings of this study point to a critical case of constructive misalignment within the engineering
faculty’s curriculum. A significant disparity exists between the cognitive demands of the stated learning
outcomes and the pedagogical reality of the assessment instruments (Biggs, 1996). While 65.7% of
learning outcomes are designed to foster higher-order cognitive processes such as creating, evaluating,
and analyzing, the assessment strategy relies on traditional methods like final exams (96.8%) and
midterms (92.8%). These instruments are better suited for assessing lower-order skills, such as recalling
information and demonstrating basic comprehension.

This misalignment has two profound implications. First, it compromises the validity of the assessment
program by failing to measure the competencies it aims to develop. Higher-order skills in a professional
field like engineering necessitate authentic assessment that mirrors real-world, ill-structured problems—
a task for which timed, decontextualized exams are poorly designed (Biggs & Tang, 2010). Second, it
fosters a ‘hidden curriculum’ that negatively influences student learning strategies. When high-stakes
assessments reward memorization, students tend to adopt surface learning approaches, undermining the
curriculum’s goal of developing critical and creative thinking. In conclusion, despite good intentions
reflected in the learning outcomes, the assessment practices create a substantial discrepancy between
the intended and the enacted curriculum.

As previously stated, findings show a heavy reliance on a narrow range of traditional assessment
instruments. Interestingly, none of the faculty members considered utilizing peer and self-assessment to
assess student progress. This highlights a notable gap in the use of these instruments, despite the overall
diversity of assessment instruments employed. Although the university in our study encourages using
alternative assessment instruments by encompassing various assessment instruments in the syllabus
template, there is not even a single faculty member who wished to try using these two instruments as
part of the assessment component in their courses. This finding aligns with previous research, in cases
where self and peer assessment were used, they were used a lot less frequently than other assessment
instruments (Panadero et al., 2014; Panadero & Brown 2017; Quesada-Serra et al., 2016). However, it is
important to note that the inclusion of peer and self-assessment has been associated with a positive
impact on students’ learning outcomes (Brown & Harris, 2013; Van Zundert et al.,, 2010). What is
encouraging, on the other hand, is that in addition to the traditional assessment instruments discussed
by the studies of Panadero et al., (2019), Lipnevich et al., (2021), and Goodwin et al. (2018), engineering
faculty members in our case used active learning exercises, blog and post discussions in the assessment
of student learning. This finding suggests that faculty members are inclined to use alternative assessment
instruments as indicators of student performance besides more traditional ones. Building up on this
positive tendency, instructors’ use of alternative instruments as formative assessment could be enhanced.
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Conclusion

From the moment students enroll in a course, the syllabus acts as a roadmap guiding them through
their educational journey (Brooks et al., 2014). By looking at the course syllabus, students know from the
outset both what they are expected to learn by the end of the course (the learning outcomes) and how
that knowledge will be assessed (e.g., through exams, assignments, etc.). This transparency helps them
manage their own learning process and take the right steps to succeed (Adam, 2008; Stanny et al., 2015).
This study shed light on the learning outcomes developed and assessment instruments employed by an
engineering faculty in the Turkish higher education context. Most of the learning outcomes in
undergraduate engineering courses analyzed as part of this study fell under high-level cognitive
dimensions, which is a strong indicator that students’ gains from their academic studies will be substantial.
However, there is still room for improvement when it comes to formulating well-written outcomes or
limiting them to a reasonable number within a single course. Students prefer to use learning outcomes as
guides, so faculty members do not have the luxury of providing them with poorly written, ambiguously
phrased or overly numerous learning outcomes.

There are many guiding documents produced by higher education institutions to help faculty members
write appropriate learning outcomes. However, faculty members might perceive the task of developing
learning outcomes as an unnecessary and managerial workload rather than seeing how they might be
used to fulfill educational purposes. The usefulness of learning outcomes to both faculty members and
students needs to be better communicated. To support this, mandatory faculty-based workshops or
seminars at the beginning of the semester coordinated by Centers for Teaching and Learning could be
implemented to ensure a baseline understanding of how to develop well-designed learning outcomes.
Additionally, one-to-one support services could complement these systemic efforts by providing
personalized guidance for those who need further assistance. While faculty members remain responsible
for translating their expertise into measurable outcomes that guide student learning, they should be
supported through ongoing pedagogical development. Moreover, along with guidebooks, more
pedagogical training must be offered to faculty members especially in the design and use of formative
and alternative assessment instruments. Analysis of learning outcomes and assessment instruments
enables institutions to improve the quality of their instruction. Therefore, we suggest further research in
these areas, including a wider variety of academic disciplines and a larger sample of course syllabi.

Furthermore, research that goes beyond document analysis is needed to understand how the learning
outcomes and assessment instruments stated in course syllabi are actually implemented in real classroom
settings. In order to reveal potential discrepancies between the planning documented in written materials
and actual practices, classroom observations and in-depth interviews with faculty members can be
conducted. Classroom observations will provide an opportunity to directly examine the extent to which
faculty members focus on the learning outcomes specified in their course syllabi and how they implement
the planned assessment instruments. Additionally, semi-structured interviews with faculty members can
help understand the challenges in the learning outcome formulation process, obstacles encountered
during implementation, and the reasons for differences between written plans and actual practice. This
multidimensional approach, consisting of document analysis, observation, and interviews, will enable a
holistic evaluation of both the design and implementation dimensions of learning outcomes and
assessment practices.
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Tiirkge Siirimui

Giris

Dunya genelinde egitimciler ve aragtirmacilar, yuksekogretimde kalite glivencesinin saglanmasi
konusunda calismalar yiiriitmektedir (Miranda, 2025; Moshtari & Safarpour, 2024; Ruben, 2018). Ozellikle
muhendislik egitiminde, hizla degisen teknoloji ve endistri gereksinimleri kargisinda kalite glivence
sistemlerinin 6nemi daha da artmaktadir (Patil & Codner, 2007). Bu baglamda, ders izlenceleri ve 6gretim
planlamasi, egitim siirecinin sistematik y&netimi icin temel araglar olarak éne ¢ikmaktadir. Ogrenme
ciktilant ve degerlendirme uygulamalari, egitim programlarini degerlendirmede ve 6grenci basarisini
o6lgmede merkezi rol oynarken (Deeley & Bovill, 2015; Gaertner, 2014; Kennedy, 2006; Wiliam vd., 2004),
bu ciktilarin endustri beklentileri ve toplumsal ihtiyaglarla uyumu mezunlarin istihdam edilebilirligini
dogrudan etkilemektedir (Crawley vd., 2014). Ulusal ve uluslararasi literatiirde, mihendislik egitiminde
0grenme ciktilarinin tanimlanmasi ve degerlendirilmesi lzerine ¢ok sayida ¢alisma bulunmakla birlikte
(Felder & Brent, 2003), 6zellikle Turkiye baglaminda 6grenme ciktilari ile 6lgme araglari arasindaki uyumun
sistematik olarak incelenmesi konusunda 6nemli bosluklar mevcuttur. Mihendislik Egitim Programlari
Degerlendirme ve Akreditasyon Dernegi gibi akreditasyon kuruluslarinin gereklilikleri dogrultusunda,
program ciktilari ile 6lgme araglari arasindaki iliskinin gliclendirilmesi, hem egitim kalitesinin artirilmasi
hem de uluslararasi taninirlik agisindan kritik Gneme sahiptir (Engin vd., 2023). Bu nedenle, mihendislik
programlarinda kullanilan 6grenme c¢iktilarinin bilissel diizeylerinin ve bunlarin degerlendirilmesinde
kullanilan 6lgme araglarinin gesitliliginin incelenmesi, egitim kalitesinin gelistirilmesi ve sirdurilebilir
iyilestirme sireglerinin olusturulmasi agisindan biiyik 6nem tasimaktadir.

Alanyazinda ayrica, daha nitelikli egitim ve daha iyi akademik performans elde edebilmek icin 6grenme
ciktilar ile 6lgme araglarinin uyumlu olmasi gerektigi vurgulanmistir (Webb vd., 2007; Wittstrom vd.,
2010). Ogrenme ciktilar degerlendirme siireclerini seffaf hle getirerek daha fazla 6grencinin 6grenme
siirecine katilimini da saglamaktadir (Ellis, 2004). Ogrenme ciktilari ve degerlendirmenin yiiksekdgretimde
yalnizca 6gretim degil, ayni zamanda 6grenme sireglerinde de dnemli bir rol oynadigi bilinmesine ragmen
(Attard, 2010), mihendislik egitiminde bu uygulamalara yonelik hala gesitli sorunlar oldugu
belirtiimektedir (Meda & Swart, 2018; Swart & Daneti, 2019). Diger yandan, geleneksel miihendislik
egitiminde O6grenme ve 06gretme yaklasimlari genellikle teknik yeterlikleri vurgulamaktadir. Ancak
ginimuizde, hizla gelisen diinyaya uyum saglayacak karmasik mesleki becerileri edindirmeyi ve st diizey
bilgi sunmayi hedefleyen egitim programlarinin tasarlanmasi gerektigi ifade edilmektedir (Buyurgan &
Kiassat, 2017; Despeisse, 2018).

Muhendislik fakiltelerinde 6grenme ciktilari ile 6lgme araglarinin nasil kullanildiginin incelenmesi bu
fakiltelerde gorev yapan 6gretim lyelerinin ders tasarimina nasil yaklastiginin agiga ¢ikarilmasi agisindan
onemlidir. Burtner (2000), geleneksel 6lgme araglarinin elestirel dislinme, takim g¢alismasi ve problem
¢6zme gibi analitik ve kisilerarasi becerileri yeterince 6lcemedigini 6ne slirmektedir. Ayrica miihendislik
fakilteleri, olgllebilir ve anlasiimasi kolay 6grenme ciktilari olusturma ve iyi tasarlanmis 6lgme araglari
kullanma konusunda yeterli 6zeni gostermedikleri gerekgesiyle sik sik elestirilmektedir (McDowell vd.,
2004; Meda & Swart, 2018). Vos (2000), muhendislik fakiiltesinde ders veren 6gretim Gyelerinin buyik bir
kisminin iyi yapilandirilmis 6grenme ciktilari gelistirmede zorlandigini belirtmektedir. Hadjianastasis
(2017), 6grenme ciktilarinin yiksekogretimde 6zel bir 6neme sahip oldugunu, ancak 6grenme ciktilarinin
egitimciler tarafindan nasil kullanildigina dair akademik arastirmalarin oldukga sinirli oldugunu
vurgulamaktadir. Ozellikle 6gretim tyelerinin, 6grenme ciktilarini gézlemlenebilir ve 8lgilebilir bicimde
diizenlemek amaciyla Bloom’un Taksonomisi'ni dikkate alip almadiklarini inceleyen calismalara nadiren
rastlanmaktadir (Meda ve Swart, 2018). Benzer sorunlar Turkiye’de de gériilmektedir; malzeme bilimi,
nano mihendislik ve mimarlk gibi alanlarda 6grenme ciktilarina dair arastirmalar sinirli kalmaktadir
(Torun & Sipahi, 2021; Yolcu, 2019). Alanyazindaki bu 6nemli boslugu doldurmak amaciyla yiratilen
mevcut ¢alismanin amaci Turkiye’deki bir vakif Universitesinin alti miihendislik disiplinindeki (insaat,
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elektrik-elektronik, makine, endustri, bilgisayar ve yazilm mihendisligi) 6grenme ¢iktilarinin sistematik
bir analizini sunmaktir. Bu ¢alisma kapsaminda, Turkiye’deki bir vakif Universitesinin mihendislik
fakiltesinde kullanilan 6grenme ciktilari ile 6lgme araglarinin incelenmesi amaglanmaktadir. Calismada
o0grenme ciktilarinin bilissel diizeyi ve niteligi incelenmekte; 6grenci basarisini lgen dlgme araglarinin ise
tirleri ve gesitliligi ortaya konmaktadir.

Yiiksekogretimde Ogrenme Ciktilari

Ogrencilere bir derste hangi bilgi ve becerileri kazanmalari gerektigini aktarmak amaciyla sikca
kullanilan 6grenme ciktilari (Ellis, 2004), yliksekogretimde kalitenin artirilmasinda énemli bir yere sahiptir
(Adam, 2004). Ayrica, 6grenme ciktilari 6gretim Uyelerine, ders tasariminda yararlanabilecekleri bir
cergeve sunarak 6grenmeyi desteklemektedir (Dobbins vd., 2016; Hadjianastasis, 2017). Kennedy (2006),
o6grenme ciktilarini “6grencilerden bir 6grenme siirecini tamamladiktan sonra neyi bilmeleri, anlamalari
ve/veya yapabilmelerinin beklendigine iliskin ifadeler” olarak tanimlarken, Suskie (2004) 6grenme
¢iktilarini 6grencilerin belirli bir ders, donem veya egitim programi sonunda edinmeleri gereken bilgi,
beceri ve tutumlar biciminde ifade etmektedir. Bu iki tanimdan hareketle, 6grenme ¢iktilarinin genellikle
birbiriyle iliskili iki unsuru barindirdigi goérulir: 6grencilerin edinmesi hedeflenen bilgi ve gostermesi
beklenen performans (Brooks vd., 2014). Literatirdeki gorislerle de ortlisen bu anlayis, 6grenme
¢iktilarini 6gretim sonucunda kazanilmasi beklenen bilgi ve davranisi tanimlayan agik ifadeler olarak ele
almaktadir (Allan, 1996; Battersby, 1999). Buna ek olarak, 6grenme ciktilari yalnizca 6gretim siirecine
rehberlik etmekle kalmaz, ayni zamanda egitimin etkililigini ve 06gretim yontemleri ile o6lgme-
degerlendirme uygulamalarinin uyumunu Olgen 6nemli gostergeler olarak islev gorir (Hartel ve
Foegeding, 2004). Pek ¢ok arastirmaci, 6gretimi planlama siirecinde 6gretim Uyelerine en fazla yardimci
olan unsurun 6grenme ciktilarinda kullanilan eylem fiiller oldugu goriisini paylasmaktadir (Chance &
Peck, 2015; Hussey & Smith, 2003; Marios, 2017; Swart, 2014). Bu dogrultuda yiritualen calsmalar,
o6grenme ciktilarinin agik ve dlgllebilir bicimde tanimlanmasi igin eylem fiillerin 6nemini vurgulamaktadir
(Adam, 2008; Bingham, 1999; Fry vd., 2008; Jenkins & Unwin, 2001; Kennedy, 2006). Bingham (1999),
“anlamak”, “bilmek”, “haberdar olmak” ve “6grenmek” gibi fiillerin belirsizlige neden oldugunu ve bu
nedenle 6grenme ciktilari yazilirken bu tir ifadelere yer verilmemesi gerektigini belirtmektedir. Bu
noktada, 6grenme ciktilari icin eylem fiilleri secerken Revize Edilmis Bloom Taksonomisinden
yararlanmanin 6nemi ortaya ¢ikmaktadir. Sekil 1’de yer alan Revize Edilmis Bloom Taksonomisi, bilissel
becerileri hatirlama, anlama, uygulama, analiz etme, degerlendirme ve yaratma olmak lzere alti ayri
diizeyde ele almaktadir.

Sekil 1
Revize Edilmis Bloom Taksonomisi (Anderson & Krathwohl, 2001)

Yaratma
Degerlendirme

\ﬁ Analiz etme
\ﬁ Uygulama
Anlama

Hatirlama

Bir ders tasarlanirken hem net ve Olgllebilir 6grenme ciktilari olusturmak hem de bu 6grenme
ciktilarinin sayisini dikkatle belirlemek 6nem tasimaktadir. Egitim diizeyine bagl olarak ders basina diisen
o6grenme ciktilarinin sayisi, kapsami ve karmasikhgl degismektedir. Ancak genel egilime bakildiginda alt
seviyelerde (6rn. ilk ve ortaégretim) daha fazla sayida 6grenme ciktisi yer alirken, daha (st seviyelerde
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(6rn. lisans ve lisansUstu egitim) daha az sayida, genis kapsamli ve karmasik 6grenme ciktilarinin yer aldig
gorilmektedir. Bu dogrultuda, Moon (2002), bir lisans dersinin sekizden fazla 6grenme c¢iktisina sahip
olmasinin gergekgi olmadigini ifade ederek, bu sayinin onu asmasi durumunda ders igeriginin gereginden
fazla ayrintilandiriimis olabilecegine isaret etmektedir. Moon (2002) ayrica, ylksekogretim dizeyinde
fazla sayida 6grenme g¢iktisinin degerlendirmeyi gliclestirebilecegini vurgulamaktadir. Benzer sekilde,
mantikli ve acgik hedefler belirlemenin gerekliligini vurgulayan University of Central England Egitim ve
Personel Gelisim Birimi, liniversite diizeyinde her bir modil igin doért ila sekiz arasinda 6grenme giktisi
onerir. Kennedy (2006) ise ideal olarak bir lisans dersinde alti iyi tasarlanmis 6grenme giktisinin olmasi
gerektigini savunmakta ve bu saylyi asan 6grenme ciktilarinin, derste sunulan igerigi asiri detaylandirarak
degerlendirme sirecini karmasiklastirabilecegini belirtmektedir. Felder ve Brent (2016) ise miihendislik
egitiminde yer alan iyi uygulama 6rneklerinden hareketle bir derste dort ila alti 6grenme giktisinin yer
almasi gerektigini vurgulamaktadir.

Yiiksekégretimde 6grenme ciktilarinin niteligine iliskin pek cok arastirma bulunmaktadir. Ornegin,
Schoepp (2019), diinya siralamasinda Ustlerde yer alan Universitelerin izlencelerinde yer alan 174
o6grenme ciktisini incelemistir. Bulgular, bu 6grenme ciktilarinin %60’inin 6l¢ilemeyen fiiller icermesi, asiri
spesifik olmasi veya yeterince spesifik olmamasi sebebiyle gbézden gecirilmesi gerektigini ortaya
koymustur. Ayrica Bloom Taksonomisi’'ndeki uygulama ve analiz kategorilerinin tim 6grenme ¢iktilarinin
%A47’sini olusturdugu, “uygulamak” fiilinin en sik kullanilan eylem fiili oldugu saptanmistir. Degerlendirme
kategorisi tiim 6grenme ciktilarinin %19’unu, bilgi kategorisi ise %3’UniU olusturmustur. Benzer sekilde,
elektrik-elektronik mihendisligi egitim programina odaklanan bir ¢alismada Meda ve Swart (2018),
dokiiman analizi yontemiyle 686 6grenme c¢iktisini incelemistir. Sonuglar, 6grenme ciktilarinin %58’inin
etkili sekilde yapilandirildigini, %42’sinin ise gbzlemlenebilir olmama (%10), 6l¢lilememe (%23) ve belirsiz
olma (%9) gibi nedenlerle yetersiz kaldigini géstermektedir. Arastirmacilar ayrica, “anlamak” ve “bilmek”
gibi fiillerin en sik kullanilan fiiler oldugunu ve bu fiillerin 6lgllmesi glic 6§renme ¢iktilarina yol agtigini
vurgulamaktadir. Bu dogrultuda, Schoepp (2019) ile Meda ve Swart (2018) belirli araliklarla diizenlenecek
atolye calismalari ve danismanlk destegi ile 6gretim uUyelerinin iyi yapilandiriimis 6grenme g¢iktilari
gelistirmeleri konusunda desteklenmesi gerektigini belirtmektedir. Ote yandan, Yolcu (2019) bir vakif
Universitesindeki 42 derste yer alan 324 6grenme ciktisini icerik analizi yontemiyle incelemistir. Meda ve
Swart’in (2018) arastirmasina benzer sekilde, bu calisma da bir miihendislik fakiltesinde yurutilmistir
ve orneklem olarak incelenmesi icin Malzeme Bilimi ve Nano-Miihendislik Bolimu secilmistir. Bulgular,
dgrenme ciktilarinin %54’tnin iyi yapilandinimadigini gdéstermistir. lyi yapilandinlmamis 6grenme
¢iktilarinin gogunlukla 6lglilemeyen fiiller icerdigi ve bir 6grenme ciktisinda ikiden fazla fiile ya da davranisa
yer verildigi belirtiimektedir. Bu galismalar, mihendislik egitiminde 6grenme ciktilarinin yaziminda
sorunlar oldugunu ortaya koymaktadir. Ogrenme ciktilarinin iyi yapilandirilmamis olmasi &gretim
elemanlarinin pedagojik formasyon eksikligine ve kurumsal dizeyde sistematik bir standardizasyon
ihtiyacina isaret etmektedir. Olgiilemeyen fiillerin kullanimi ve bir ¢iktida birden fazla davranisin yer
almasi, hem degerlendirme siireglerini zorlastirmakta hem de 6grenci basarisinin objektif bir sekilde
degerlendirilmesini engellemektedir.

Yiiksekogretimde Ogrenci Ogrenmesini Olgmeye Yonelik Degerlendirme Uygulamalari

Degerlendirme, yiksekogretimde 6gretim ve 6grenme sireclerinin niteligini belirleyen 6nemli bir
unsur olmasinin yani sira (Hatipoglu, 2017), egitim programinin temel bilesenlerinden biridir (Alderson,
2005; Popham, 2006). Degerlendirmenin temel hedefi, 6grencilerin anlama dizeylerini 6lgmektir (Black
ve Wiliam, 1998). Sadler’a (2005) gore degerlendirme, 6grencilerin performansinin niteligi ve dizeyi
hakkinda bir yargiya varilmasini saglar. Rowntree (1987) ise bir egitim sisteminin felsefesini anlamak igin
oncelikle degerlendirme uygulamalarinin derinlemesine incelenmesi gerektigini savunur. Etkili
degerlendirme uygulamalari olmadan egitimde niteligin saglanamayacagi da bilinmektedir (Popham,
2009). Degerlendirme, 6grencilerin 6grenme siireglerini gesitli ydnlerden destekler. Ornegin, 6grencileri
dersin igerigini kavramaya tesvik ederken gelecekteki eylemlerini planlamalarina yardimci olacak bilgiler
sunar (Subheesh & Sethy, 2018). Ayrica degerlendirme, 6gretim Uyelerine ders tasarimi ve 6gretimin
etkililigi hakkinda geri bildirim saglayarak sirekli iyilestirme icin firsat yaratir (Black & Wiliam, 1998;
Subheesh & Sethy, 2020).
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Panadero ve digerleri (2019), ispanya’daki yiiksekdégretim degerlendirme uygulamalarina genel bir
bakis sunmak amaciyla, 1693 devlet tiniversitesinin ders izlencelerini igerik analizi ydntemiyle incelemistir.
Bulgular, 6gretim Uyeleri tarafindan kullanilan 6lgme araglarinin oldukga gesitli oldugunu géstermektedir.
Sonuglar, en sik tercih edilen 6lgme araglarinin final sinavlari (%70.2) ile pratik uygulamalar (%59.4)
oldugunu, buna karsin akran degerlendirmesi (%2.3) ve 6z degerlendirme (%5.7) araglarinin ise yaygin
sekilde kullanilmadigini ortaya koymustur. Bulgulara gore final sinavindan alinan sonuglar, yaklasik %60
oraninda ders notunu belirlemek igin kullanilmaktadir. Fakdlteler tarafindan tercih edilen 6lgme araglari
ise buyuk olgtde cesitlilik gdstermistir. Ekonomi, hukuk ve idari bilimler fakiltelerinin ¢cogunlukla yazil
final sinavlarini; tip ve saglk bilimleri ile miihendislik ve mimarlik fakltelerinin uygulamali sinavlari;
egitim, filoloji ve edebiyat fakiiltelerinin ise grup oOdevleri ile portfolyolari siklikla kullandiklari
belirlenmistir. Ote yandan, Lipnevich ve digerleri (2021), ABD’deki iiniversitelerden rastgele secilen 250
ders izlencesi ile Ispanya (iniversitelerinden 175 ders izlencesini inceleyerek bu iki tilkede kullanilan élgme
araglarini karsilastirmistir. Ders izleceleri bes farkh disiplinden 6gretim elemanlarinin ders notlarini nasil
belirlediklerini anlamak amaciyla incelenmistir. Arastirmanin sonuglari, ABD’li 6gretim lyelerinin siire¢ ve
riin odakli &lciitleri benimsedigini, ispanyol 6gretim Uyelerinin ise Griin odakli &lgitler kullandigini
gostermektedir. Her iki Ulkede de 6z degerlendirme ve akran degerlendirme araglari oldukca az
kullanilirken, gogunlukla ara sinav, final sinavi ve 6dev gibi geleneksel 6lgme araglari tercih edilmektedir.
Sonuglar ayrica final sinavlari, ara sinavlar, portfolyolar ve sunumlar gibi Griin odakh olgitlerin; katihim,
tartisma panosu paylasimlari, akran degerlendirmesi ve kisa sinavlar gibi stireg odakl 6lgutlere kiyasla ¢ok
daha sik kullanildigini ortaya koymustur.

Bu calismalara ek olarak, Goodwin ve digerleri (2018), Kanada’daki bir tGniversitenin lisans programina
iliskin son bes yillik donemi kapsayan bir program degerlendirme calismasi gerceklestirmistir. Sonuglar,
ders izlencelerinde ¢ok gesitli 6lgme araclarinin yer aldigini ve 6gretim Gyelerinin cogunlugunun ara sinav
(%77) ve final sinavi (%91.9) kullandigini ortaya koymustur. Diger 6lgme araglari arasinda bir ila Gg sayfalik
yazili 6devler (%45.9), sunumlar (%36.5) ve derse katihm (%36.5) yer almistir. Calisma, 6gretim Uyelerinin
sinavlari yogun bir sekilde tercih etmekle birlikte, yaratici 6devler ve kisa yazili 6devler gibi farkli 6lgme
araclarini da benimsediklerini ortaya koymaktadir. Arastirmacilar, tniversitenin Ogretme ve Ogrenme
Merkezi tarafindan diizenlenecek seminer ve atolye calismalari ile 6gretim Ulyelerinin 6lgme araglarini
cesitlendirme ve daha nitelikli 6grenme ciktilari gelistirme konularinda desteklenmesini 6nermistir.
Merced ve digerleri (2018) ise psikoloji doktora programlarindaki 27 ders izlencesini incelemistir. Gegmis
calismalara (Goodwin vd., 2018; Lipnevich vd., 2021; Panadero vd., 2019) kiyasla, bu arastirmada derse
katilimin (%66,7) en sik kullanilan 6lgme araci oldugu dikkat cekmektedir. Bunun yani sira, ara sinav ve
final sinavlarinin (%55,6) da kullanildigl, ders izlencelerinin %37’sinde ise kisa makaleler, grup sunumlari
ve kisa sinavlar gibi 6lgme araglari yer aldigi belirlenmistir. Yiksel ve Glindiz (2017), Turkiye'deki Gg
Universitede Beden Egitimi ve Spor Bilimleri programlarinda 6gretim elemanlarinin kullandiklari 6lgme-
degerlendirme yontemlerini incelemis ve dlgme araglarinda belirgin bir ayrim oldugunu tespit etmistir.
Uygulamali derslerde agirlikh olarak beceri testleri, performans degerlendirmeleri ve projeler
kullanilirken, teorik derslerde c¢oktan se¢meli, acik uglu ve dogru-yanlis sorulari gibi geleneksel
yontemlerin tercih edildigi saptanmustir.

Daha once ifade edildigi Gzere, mihendislik egitim programlari hizli gelisen teknolojinin, akreditasyon
gerekliliklerinin ve mezunlar igin artan isveren beklentilerinin kesisim noktasinda yer almaktadir. Bu
programlarin, teknik uzmanlikla birlikte takim galismasi, liderlik ve problem ¢dzme gibi tst diizey 21. ytzyil
becerilerini kapsamasi beklenmektedir (Schefer-Wenzl & Miladinovic, 2020). Ancak arastirmalar,
miihendislik programlarinin hala geleneksel, sinav odakli degerlendirmeye dayandigini ve ¢ogunlukla
belirsiz veya o6l¢llmesi glic 6grenme ciktilart barindirdigini ortaya koymaktadir (Burtner, 2000; Meda &
Swart, 2018). Bununla beraber, uluslararasi literatir ve Tirkiye'deki ¢alismalar kapsaminda mihendislik
egitim programinda yer alan ders izlencelerinin Revize Edilmis Bloom Taksonomisi gibi sistematik
cerceveler yardimiyla nadiren incelendigi gérilmektedir. Bu arastirma, mihendislik fakiiltesini 6rnek olay
olarak secerek alana katkida bulunmayi; mihendislik alaninda 6grenme ciktilarinin ve 6lgme araglarinin
glncel durumuna dair disipline 6zgii kanitlar sunmayi ve toplum ile endistrinin karmasik gereksinimlerini
karsilamasi beklenen bir mihendislik egitimi icin 6nemli ¢cikarimlar saglamayi amaglamaktadir.
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Arastirmanin Amaci

Ogrenme ciktilarina dayali egitimde ve 6zellikle uygulama odakli bir disiplin olan miihendislikte,
6grenme ciktilari ve 6lgme araglari birbirinden ayri diistinilemez (Biggs & Tang, 2010; Crespo vd., 2010).
Yapici uyum (constructive alignment) ilkeleri dogrultusunda, bu iki bilesenin birlikte ele alinmasi, her biri
tek basina incelendiginde ortaya cikmayabilecek bilgilerin agiga ¢ikmasini saglar. Ornegin, bir egitim
programinin hedeflenen ¢iktilari ile gergekte 6lctiigli sey arasindaki fark gibi (Biggs, 1996). Ogrenme
ciktilan, 6grencilerin ulasmasi beklenen hedefleri tanimlarken; degerlendirme, 6grencilerin bu hedeflere
ne élclide ulastigini gdsterir. ikisini birarada incelemek biitiinciil bir bakis agisi sunar. Bu da akreditasyon,
egitim programlarinin slrekli iyilestirilmesi ve glincel mesleki yeterliklerle donanmis gelecegin
muhendislerinin yetistirilmesi agisindan 6énemlidir. Bu nedenle, bu ¢alismanin amaci, bir mihendislik
fakiltesindeki 6grenme giktilarini ve dlgme araglarini incelemektir. Arastirma kapsaminda, Tirkiye’deki
bir vakif Universitesinin mihendislik fakiltesinde gorev yapan 6gretim Gyelerinin hazirladigi ders
izlenceleri incelenmistir. Calisma asagidaki arastirma sorularini yanitlamayi hedeflemektedir:

1. Miahendislik faklltesinde gorev yapan 6gretim Uyeleri tarafindan gelistirilen 6grenme ciktilari
hangi bilissel stire¢ boyutlarini yansitmaktadir?

2. Mihendislik fakiiltesinde gorev yapan 6gretim Uyeleri tarafindan gelistirilen 6grenme ciktilarinda
(varsa) ne tur sorunlar bulunmaktadir?

3. Muhendislik fakiiltesinde yer alan dersleri ylriten 06gretim Uyeleri tarafindan 6grenci
0grenmesini 6lgmek igin hangi tir 6lgme araglari kullaniimaktadir?

4. Miuihendislik fakiltesinde gorev yapan 6gretim Uyeleri tarafindan 6grenci 6grenmesini 6lgmek
icin kullanilan araglarin gesitliligi nasildir?

Yontem
Arastirma Deseni

Bu calisma bir durum galismasi olarak tasarlanmistir. Durum calismasi, gercek yasam baglaminda
gincel bir olguyu inceleyen ve “nasil” ve “neden” sorularina yanit arayan ampirik bir arastirma yontemidir
(Yin, 2009). GCalismada ele alinan “durum” Tirkiye'deki bir muhendislik fakiltesidir. “Analiz birimi” ise
muhendislik bolimlerinde gorev yapan 6gretim Uyelerinin hazirladigl ders izlenceleridir. Ders
izlencelerinin analizini sistematiklestirmek amaciyla igerik analizi yontemi kullaniimistir (Busch vd., 2012).
Ders izlencesi, ders igerigini detayh bicimde aciklayan; 6devlere, degerlendirme 6lgitlerine, 6grencilerden
beklenenlere ve onlarin sorumluluklarina dair genel bir ¢cerceve sunan resmi bir belgedir (Stanny vd.,
2015). izlenceler bir yandan 6gretim iyelerinin 8gretim felsefesini ve yaklasimini yansitirken, diger yandan
bir bolimin 68retime bakis acisini ortaya koyar (Cullen ve Harris, 2009). Ders izlenceleri, kapsamli bir veri
kaynagi olmalarinin yani sira (Stanny vd., 2015), sinif ortaminda gergeklesen etkinliklere iliskin glglu bir
gosterge olarak da degerlendirilebilir. Goodwin ve digerleri (2018), ders izlencelerini veri kaynagi olarak
kullanmanin cesitli faydalari oldugunu éne siirmektedir. ilk olarak, izlencelerin merkezi bir veritabanina
ylklenmesinin zorunlu oldugu durumlarda, arastirmaya buyik bir veri 6érneklemi dahil edilebilmesi
mimkiin olur. ikinci olarak ise, ders izlencelerini incelemek, 6gretim tiyelerine dogrudan soru sormak veya
anket uygulamaktan daha nesnel bir yontem sunar (Panadero vd., 2019). Bu nedenle, verileri toplayip
dokimanlari inceledikten sonra herhangi bir gézlem veya gorlisme yapmaksizin da belirli ¢ikarimlarda
bulunmak mumkinddr (Strauss ve Corbin, 2008).

Durum Calismasinin Konusu: Miihendislik Fakiiltesi

Bu arastirmada tek ve sinirli bir durum olarak ele alinan mihendislik fakiiltesi, Tirkiye'nin
baskentindeki bir vakif Universitesi blnyesinde 2012 vyilinda kurulmustur. Fakiltede bilgisayar
mihendisligi, elektrik elektronik muhendisligi, endistri mihendisligi, insaat mihendisligi, makine
miihendisligi ve yazilm muihendisligi olmak Uzere alti bolim bulunmaktadir. Bu lisans programlarinda
egitim dili ingilizcedir. ingilizce diizeyleri yetersiz olan 6grenciler bir yil siiren hazirlik programina katilarak
ingilizce becerilerini gelistirmektedir. Mithendislik fakiltesine kayitl 6grenciler lisans egitimlerinin ilk
yilinda ortak cekirdek egitim programini takip etmektedir. Ogrenciler, birinci yil aldiklari ortak derslerden
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elde ettikleri genel bilgi ve kendiilgi alanlari dogrultusunda, ikinci yillarinda miihendislik fakiltesinde hangi
lisans programina devam edeceklerine karar verir. Ayrica, 6grencilere yandal ve ¢ift anadal gibi segcenekler
de sunulmaktadir. Mihendislik egitiminde uluslararasi standartlar gozetilerek fakiiltedeki kalite glivencesi
saglanmakta ve universitenin kalite birimi, fakilte yonetimiyle is birligi icinde 6z degerlendirmeler
gerceklestirerek hem 6grencilerden hem de akademik personelden dizenli geri bildirim toplamaktadir.

Arastirmanin gerceklestirildigi akademik yil itibariyla ilgili mihendislik fakultesinde yaklasik 1,207
o6grenci 6grenim gormekte ve 76 6gretim Uyesi gorev yapmakta; 6gretim liyesi basina ortalama 16 6grenci
diismektedir. Sinif mevcudu ise dersin tirt ve dizeyine bagh olarak genellikle 30-40 6grenci arasinda
degismektedir.

Miihendislik Fakultesi’nde ders izlencelerinin hazirlanmasi asagida detaylari sunulan yapilandirilmig bir
sirece dayanmaktadir: (1) Bolumler arasi tutarliigi saglamak amaciyla Universite tarafindan hazirlanan
standart bir ders izlence sablonu dgretim Uyeleri ile paylasilir; (2) Ogretim (yeleri dersin gereklilikleri ve
ihtiyaglari dogrultusunda bu sablona uygun sekilde izlencelerini olusturur; (3) Bu asamada, isteyen
ogretim Uyeleri 6grenme ciktilarinin belirlenmesi veya AKTS kredilerinin hazirlanmasi sirecinde
tniversitenin Ogretme ve Ogrenme Merkezi’nden destek alabilir; (4) Son olarak, izlence tamamlanip
onaylandiktan sonra Universitenin resmi internet sitesine yiklenerek 6grenci ve diger paydaslarin
erisimine acilir.

Verilerin Toplanmasi

Bu arastirmanin veri kaynagini, Turkiye’deki bir vakif Gniversitesinin miihendislik fakultesi tarafindan
hazirlanan ve kamuya acik bicimde paylasilan ders izlenceleri olusturmaktadir. Universite politikasi geregi,
her 6gretim Uyesinin ders izlencesini Universitenin internet sitesine yiiklemesi beklenmektedir. Bu
calismada, 2021-2022 akademik yilina ait tim muihendislik ders izlenceleri siteden indirilerek birincil veri
kaynagi olarak kullaniimistir. Béylece arastirmanin 6rneklemini 137 izlence (N= 137) olusturmustur.
Ornekleme dahil edilebilmesi icin, analiz edilmesi planlanan izlencede (i) en az bir grenme ciktisi yer
almasi ve (i) en az bir élgme araci icermesi kosullari aranmistir. Ogretim (Gyelerinin degerlendirme
Olgutlerine yer vermedigi 12 izlence analiz kapsami disinda birakilmis, sonug olarak nihai veri seti 125
izlenceden olugsmustur.

Bolumler arasindaki ders izlencesi dagilimi, Gniversite veri tabanindaki derslerin mevcudiyetine gore
belirlenmistir. Analize dahil olan 125 izlencede, insaat Mithendisligi %23.2 (f= 29) ile en yiiksek oranda
temsil edilirken, Elektrik-Elektronik Mihendisligi %20 (f= 25), Makine Mihendisligi %19.2 (f= 24), Endustri
Mihendisligi %16 (f= 20) ve Bilgisayar Mihendisligi %13,6 (f = 17) oraninda temsil edilmistir. Yazilim
Miihendisligi ise %8 (f= 10) ile veri setinde en diisik oranda temsil edilen boliim olmustur. Proje bazh Yaz
Staji I-1l ve Bitirme Projesi -l dersleri, fakiltenin standart ders izlencesi sablonunu kullanmadigi igin analiz
kapsami disinda tutulmustur. Ders izlencesi temsiliyetindeki farklilik bolimler arasindaki zorunlu ve
secmeli ders sayilarindaki farkliliklardan kaynaklanmaktadir.

Veri Analizi

Birinci arastirma sorusunu yanitlayabilmek icin, mihendislik fakiltesindeki 6gretim {yelerinin
gelistirdigi 6grenme ciktilarinin diizeyleri incelenmistir. Bu amacla, 125 ders izlencesinde yer alan toplam
738 dgrenme ciktisi analiz edilmistir. Ogrenme ciktilar, yiiksekdgretimde yaygin olarak kullanilan (Fiegel,
2013; Kennedy, 2006) Anderson ve Krathwohl’iin (2001) Revize Edilmis Bloom Taksonomisi temel alinarak
timdengelim yontemiyle analiz edilmistir (Kontrol listesi icin bkz. Ek A). Burada, taksonominin alti bilissel
sire¢ boyutu (hatirlama, anlama, uygulama, analiz etme, degerlendirme ve yaratma) kullaniimistir. Bu
taksonomi, diinya genelinde egitimciler tarafindan yaygin bicimde tercih edilmekte ve 6grencilerin
6grenmesini 6lgmek icin uygun fiiller icermektedir (Hadjianastasis, 2017). Analiz siirecinde, 6grenme
ciktilarinin formilasyonunda Anderson ve Krathwohl (2001) tarafindan énerilen fiil listesi temel alinmistir.

ikinci arastirma sorusunda mithendislik fakiiltesinde gérev alan 6gretim tyelerinin gelistirdigi grenme
ciktilarindaki olasi sorunlarin ortaya ¢ikarilmasi amaglanmistir. Bu cergevede, 738 6grenme ciktisinin her
biri, agik ve olgilebilir fiil kullanimi, her 6grenme ciktisinda tek bir ana eylem fiilinin yer almasi ve bir ders
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izlencesinde en fazla alti 6grenme ciktisina yer verilmesi gibi Olgutler iceren bir kontrol listesi ile
degerlendirilmistir (Degerlendirme 6lgitleri igin bkz. Ek B). Bu odlgilitlerden herhangi birini karsilamayan
ogrenme ciktilar “sorunlu” olarak siniflandiriimistir.

Ugiincii ve dérdiincii arastirma sorularini yanitlamak amaciyla, final sinavlari, ara sinavlar, 8devler, kisa
sinavlar ve projeleri iceren 6lgme araglarinin kapsaml bir listesi hazirlanmig, 125 ders izlencesinin her
birinde bu araglarin kullanilip kullaniimadigi bir Excel tablosuna isaretlenerek veri girisi yapiimistir. Ayrica
Gibbs ve Dunbar-Goddet (2009) tarafindan onerilen gerceve temel alinarak dlgme araglarinin gesitlilik
dizeyleri (ylksek, orta, dusik) incelenmistir. S6z konusu gergevede, bir ders izlencesindeki degerlendirme
cesitliligi kullanilan 6lgme araglarinin sayisina gore siniflandiriimaktadir. Gibbs ve Dunbar-Goddet’e (2009)
gore, 1-3 farkh dlgme araci “disiik gesitlilik diizeyi”, 4—6 arag “orta cgesitlilik diizeyi” ve 6’dan fazla arag
“yuksek cesitlilik duzeyi” olarak tanimlanmaktadir. Bu siniflandirma, dlgme araglarindaki gesitliligin,
o0grenci katihmini artirdi§l ve 6grenme motivasyonunu olumlu etkiledigi, boylelikle beceri gelisimini
destekledigi varsayimina dayanmaktadir (Gibbs & Dunbar-Goddet, 2009). Model, degerlendirme
slreclerinin tasarimi agisindan regete niteliginde bir model olmaktan ¢ok, gozlemlenen 6lgme araglarinin
cesitliligi agisindan veriye dayali bir tipoloji sunmaktadir. Boylece, egitim uygulamalarinin ideal durumlara
gore degil, 6zglin baglamlarindaki gesitlilige gére siniflandiriimasina olanak saglamaktadir (Stake, 1995).

Gegerlik ve Giivenirlik

Bu arastirmada gecerligi ve guivenirligi artirmak amaciyla gesitli nlemler alinmistir. Arastirmanin yapi
gecerligini giglendirmek icin 6grenme ciktilari, Anderson ve Krathwohl’iin Revize Edilmis Bloom
Taksonomisi (2001) temel alinarak; 6lgme araglari ise Gibbs ve Dunbar-Goddet (2009) tarafindan 6nerilen
cerceve temel alinarak analiz edilmistir. Calismanin kapsam gecerligini saglamak icin, bir kontrol listesi
hazirlanmis ve bu liste 6nce 30 6grenme ¢iktisi Gzerinden pilot uygulamaya tabi tutularak, esas uygulama
dncesinde gézden gecirilmistir. iki bagimsiz kodlayici, nihai kontrol listesini kullanarak 738 6grenme
¢iktisini kodlamistir. Kodlayicilar arasi guvenirlik diizeyi %87’dir. Kodlayicilar arasi givenirlik, toplam
kodlama sayisina gére uyumlu kodlamalarin yiizdesi hesaplanarak belirlenmistir. Kalan uyusmazlhklar ise
tartisma yoluyla ¢6ziimlenmistir.

Bulgular

AS 1. Miihendislik fakiiltesinde gérev yapan égretim liyeleri tarafindan gelistirilen 6grenme giktilari
hangi bilissel siire¢ boyutlarini yansitmaktadir?

Sekil 2’de yer alan sonuglara gore, 125 ders izlencesinden elde edilen 738 6grenme ciktisindan 654’
analize tabi tutulurken, “sorunlu” olarak belirlenen 84 cikti analiz disi birakilmistir. 654 6grenme ciktisinin
analizinde, Bloom’un Revize Edilmis Taksonomisi'nin bilissel dizeylerine goére dagihmi su sekilde
gerceklesmistir: hatirlama (f= 104, %15.8), anlama (f= 121, %18.5), uygulama (f= 180, %27.5), analiz (f=
83, %12.8), degerlendirme (f= 49, %7.4) ve yaratma (f= 117, %17.9). Bu bulgular, Bloom taksonomisine
gore "uygulama" kategorisinin mihendislik fakiltesi 6gretim tyeleri tarafindan en ¢ok kullanilan kategori
oldugunu gostermektedir. Ogrenme ciktilarinin %65.7’si (f= 429) yaratma, degerlendirme, analiz ve
uygulama gibi st diizey bilissel siire¢ boyutlarina aitken, 6grenme ciktilarinin %34.3’U (f= 225) hatirlama
ve anlama gibi alt diizey bilissel siire¢ boyutlarinda yer almaktadir. Miihendislik fakiltesi 6gretim tyeleri
tarafindan her bir bilissel dlizey icin gelistirilen 6rnek 6grenme giktilari Tablo 1'de sunulmustur.

Bu ornekler, Miihendislik Fakiltesi'ndeki 6grenme giktilarinin Bloom Taksonomisi'nin bilissel
diizeylerini kapsadigini ve 6grencilerin hem temel bilgileri edinmelerini hem de karmasik problemleri
¢6zme ve tasarim gelistirme becerilerini kazanmalarini amagladigini gdéstermektedir. Olciilemeyen fiiller
iceren 6grenme ciktilari Revize Edilmis Bloom Taksonomisi'ndeki bilissel diizeylerle eslestirilmemistir.
Benzer sekilde, farkli bilissel diizeyleri kapsayacaklari icin birden fazla fiil iceren ¢iktilar da siniflandirma
disinda birakilmistir.
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Sekil 2
Revize Edilmis Bloom Taksonomisi’nin Bilissel Siire¢ Boyutlarina Gére Miihendislik Derslerindeki Ogrenme
Ciktilarinin Dagihmi

27.5%

18.5% 18%
15.8%
12.8%
I )
Hatirlama Anlama Uygulama Analiz Etme Deg dirme
Tablo 1
Ornek Og§renme Ciktilari
Biligsel Diizey Boliim Ders Ogrenme Ciktisi
. “Dersi  basariyla tamamlayan 6drenciler,
Insaat Temel _ . .
Hatirlama . e . . paranin zaman dederi ve ekonomik esdegerlik
Mihendisligi Muhendislik | . .
kavramlarini tanimlayabilecektir.
. “Dersi  basariyla tamamlayan 6drenciler,
Elektrik . . .. .
. Sinyaller ve dogrusal zamanla degismeyen (LTI) sistemlerde
Anlama Elektronik . . e e . . .
. e Sistemler giris-cikis iliskilerini ve konvoliisyon islemi
Mihendisligi . o
adimlarini aciklayabilecektir.
. “Dersi  basariyla tamamlayan édrenciler,
I Makine o S
Bilgisayar . . dogrulama  teknikleri  kullanarak  farkh
Uygulama . L e Ogrenmesine . . . L
Mihendisligi L modellerin degerlendirmesini
Girig Lo i
gerceklestirebilecektir.
“Dersi basariyla tamamlayan 6grenciler, tehdit
Yazihm modellerine dayali olarak farkli ag giivenligi

Analiz Etme Ag Guvenligi  protokollerinin (6rn. IPsec, TLS/HTTPS, SSH)

Muhendisligi . . .
avantajlarini  ve  zayif  yénlerini  analiz
edebilecektir.”

“Dersi basariyla tamamlayan 6grenciler, farkl
. kosullarda zemin o6zelliklerinin ve zemin
Insaat Temel

Degerlendirme iyilestirme yéntemlerinin tasima sistemleri ve
dogal/suni  sevler lizerindeki  etkilerini

degerlendirebilecektir.”

Muhendisligi Muhendislik |

“Dersi  basariyla tamamlayan 6grenciler,

Dinamik . - L
belirlenen performans gereksinimlerini

Makine Sistemlerin
Yaratma . e . karsilamak igin PID kontrolér parametrelerini
Muhendisligi Modellenmesi . . . f
- optimize ederek 6zgiin bir kontrol stratejisi

ve Kontroli

tasarlayabilecektir.”
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AS 2. Miihendislik fakiiltesinde gérev yapan ddretim iiyeleri tarafindan gelistirilen 6grenme
ciktilarinda (varsa) ne tiir sorunlar bulunmaktadir?

Tablo 2’de belirtildigi Gzere, incelenen 738 6grenme ¢iktisinin 654’G (%88.6) uygun bicimde ifade
edilmistir. Ancak 84 6grenme ¢iktisinda (%11.4) gesitli sorunlar oldugu tespit edilmistir. Bu sorunlarin
basinda o6lgllemeyen fiillerin kullaniimasi ve tek bir 6grenme giktisinda birden fazla fiilin bir arada yer
almasi gelmektedir. Ornegin, 64 dgrenme ciktisinda (%8.7) Revize Edilmis Bloom Taksonomisi’nin alti
kategorisinden higbirinde yer almayan ve olgilemeyen fiiller (6rnegin “6grenmek” (f= 28, %3.8), “asina
olmak” (f= 8, %1.1) ve “bilgi edinmek” (f= 6, %0.8) kullanilmistir. Bu duruma, “6grenci kesikli bir sinyali
sirekli bir sinyale déniistiirmeyi 6grenir’ seklinde ifade edilen 6grenme ciktisi tipik bir 6rnek olarak
gosterilebilir. Bu ¢ikti, beklenen bilissel performans diizeyini somut sekilde belirtmedigi icin degerlendirme
sureglerini de olumsuz etkilemektedir. Buna ek olarak, 22 6grenme giktisinda (%2.9) da “yapmak”,
“ahistirma yapmak”, “kontrol etmek” ve “calismak” gibi belirsiz fiillerin kullanildigi tespit edilmistir. Ote
yandan, 20 6grenme ciktisinda (%2.7) ise ayni 6grenme ciktisinda birden fazla eylem fiilinin yer aldigi
gorilmektedir. Ornegin, “6grenciler basit problemleri c6zmek icin algoritmalar tasarlar ve gelistirir’ veya
“6grenciler uygun bir deney tasarim semasini secip kullanir” gibi ifadeler birden fazla eylem fiili icerdigi
icin, 6grenmenin olcllmesini glclestirmektedir.

Tablo 2
Ogrenme Ciktilarinin Analizi

Ogrenme Cikti

. o
Kod Agiklama sayisi () Yizde (%)
Dogru sekilde Tek bir gozlemlenebilir ve degerlendirilebilir
. & S_ ) eylem fiili kullanan ve net bicimde ifade edilen 654 88,6
ifade edilmis o

o0grenme ciktilari
Olglilemeyen “6grenmek”, “asina olmak”, “bilgi edinmek”,
fiillerin “yapmak”, “anlamak” gibi belirsiz veya 64 8,7
kullaniimasi olcllemeyen fiiller iceren 6grenme ¢iktilar
Tek bir 6grenme
giktisinda birden Ayni 6grenme ciktisinda birden fazla eylem
fazla eylem L . 20 2,7
I fiili yer alan ifadeler
fiilinin yer
almasi

Tablo 3’de yer alan sonuglara gore, 125 ders izlencesinin 50’sinde (%40) altidan fazla 6grenme g¢iktisi
bulunmaktadir. Ayrica, 49 ders izlencesi (%39.2) bes ila alti 6grenme ciktisi icerirken, 24 ders izlencesi
(%19.2) Ug ila dort 6grenme ciktisi icermektedir. Sadece iki ders izlencesinde (%1.6) yalnizca bir veya iki
o6grenme ciktisi yer almaktadir. Her ders icin evrensel olarak belirlenmis zorunlu 6grenme c¢iktisi sayisi
bulunmasa da, Universite dizeyindeki bir derste altidan fazla 6grenme giktisina yer vermenin dersin
hedeflerine odaklanmay: zorlastirabilecegi; bu durumun 6gretim ve degerlendirme sireglerini olumsuz
etkileyebilecegi belirtilmektedir (Kennedy, 2006).

Tablq 3 )

Ders Izlencelerinde Ogrenme Ciktilari Sayisinin Dagilimi
Ogrenme Ciktisi Araligi Ders izlencesi Sayisi (f) Yiizde (%)
1-2 6grenme ciktisi 2 1,6
3-4 6grenme ciktisi 24 19,2
5-6 6grenme ciktisi 49 39,2
6’dan fazla giktisi 50 40
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AS 3. Miihendislik fakiiltesinde yer alan dersleri yiiriiten ogretim iiyeleri tarafindan égrenci
égrenmesini 6lcmek igin hangi tiir 6lgcme araglari kullaniimaktadir?

Sekil 3’te yer alan sonuglara gore, 125 ders izlencesinin incelenmesi sonucunda toplam 454 6lgme araci
kullanim 6rnegi tespit edilmistir. Muhendislik fakiltesinde en sik tercih edilen 6lgme araglari final sinavi
(f= 121, %96.8), ara sinav (f= 116, %92.8), 6dev (f= 88, %70.4) ve kisa sinav (f= 58, %46.4) olarak 6n plana
cikmaktadir. Bunlari proje (f = 38, %30.4), aktif 6grenme calismasi (f= 29, %23.2), derse katilim (f= 22,
%17.6) ve laboratuvar calismasi (f= 21, %16.8) izlemektedir. Gorece daha az siklikla kullanilan élgme
araglari arasinda sunum (f= 10, %8), rapor (f= 5, %4) ve blog/gonderi tartismasi (f= 2, %1.6) yer almaktadir.
Ders izlencesi sablonunda 6lgme araci olarak akran ve 6z degerlendirme bulunmasina karsin, mihendislik
fakiltesindeki 6gretim tyelerinin bu araglardan hig yararlanmadigi goriilmektedir.

sekil 3

Miihendislik Fakiiltesinde Ogretim Uyeleri tarafindan Ogrenci G§renmesini Glgmek icin Benimsenen
Oleme Araglarinin Dagilimi

Final Sinavi

Ara Sinav

Odev

Kisa Sinav

Proje

Aktif Ogrenme Caligmalari
Derse Katilim
Laboratuvar Caligmalar
Sunum

Rapor
Blog/Génderi Tartismalari

0 25 50 75 100

AS 4. Miihendislik fakiiltesinde gérev yapan égretim iiyeleri tarafindan 6grenci 6grenmesini 6lgmek
icin kullanilan élgme araglarinin gesitliligi nasildir?

Sekil 4’te yer alan sonuglara gore, Gibbs ve Dunbar-Goddet’in (2009) 6nerdigi siniflandirmaya bagl
olarak 6lgme araglarinin gesitliligi (1-3 arag: duslik gesitlilik; 4—-6 arag: orta gesitlilik; 6’dan fazla arag:
yiksek gesitlilik) analiz edilmis ve bulgular Sekil 4’te sunulmustur.

incelenen 125 ders izlencesinin %39.2’sinde (f= 49) dort 6lgme araci, %27.2’sinde (f= 34) bes dlgme
aracl, %22.4’tinde (f= 28) U¢ 6lgme aracl, %5.6’sinda (f= 7) iki 6lgme araci ve %5.6’sinda (f= 7) alti 6lgme
araci bir arada kullanilmistir. Bu siniflandirmaya gore, ders izlencelerinin %72’si (f= 90) “orta gesitlilik”
grubunda yer alirken, kalan %28’in (f= 35) ise “dislk cesitlilik” grubunda bulundugu tespit edilmistir.
Altidan fazla 6lgme aracina yer veren higbir ders izlencesi bulunmamis ve dolayisiyla “yiksek cesitlilik”
kategorisi 6rneklemde temsil edilmemistir.
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Sekil 4
Gibbs ve Dunbar-Goddet (2009) Siniflandirmasina gére Ol¢me Araglari Cesitliliginin Dagilimi

39.2%

272%

Dort Olgme Aract Bes Olgme Araa UgQlgme Arao TkiQlgme Arac Alu Olgme Arac
Tartisma

Bu c¢alisma, Tirkiye’deki bir muhendislik fakiiltesinde 6grenme g¢iktilarini ve 6lgme araglarini
arastirmay! hedeflemektedir. Calismada, gelistirilen 6grenme ¢iktilarinin diizeyi ve niteliginin yani sira,
miihendislik fakiltesi tyelerinin kullandigl 6l¢me araglarinin tirl ve gesitliliginin de ortaya ¢ikarilmasi
amaglanmaktadir. Mdihendislik egitiminde ders izlencelerinin incelenmesi Tirkiye baglaminda
ylksekogretimde O6gretme ve 6grenme kiltlrine iliskin 6nemli bulgular elde edilmesini saglamistir.
Arastirma sonuglari, 6grenme ciktilarinin 6nemli bir kisminin Ust diizey bilissel streglere odaklandigini
gostermektedir. incelenen 6grenme ciktilarinin %65.7’si yaratma, degerlendirme, analiz etme ve
uygulama boyutlarinda yer almaktadir. Buna karsilik, %34.3’l ise hatirlama ve anlama gibi alt diizey bilissel
suregler olarak siniflandiriimistir. Swart (2014)’a gore, alt diizey disinmede 6grenciler gogunlukla temel
bilgiyi hatirlama ile mesguldiir. Ote yandan, Fiegel’in de (2013) vurguladig gibi, degerlendirme ve yaratma
becerileriyle iliskili Gst dizey disinme, 6grencilerin bilissel akil yiritme becerilerini kullanmalarini
gerektirmektedir. Bu bulgu, olumlu bir gelismeye isaret etmektedir ¢linklii Brooks ve digerleri (2014)
tarafindan da belirtildigi GUzere, 6grenme ¢iktilarinin blyik bir boliminin belirli standartlari karsiladig
durumlarda etkili 6gretme ve 6grenmenin gergeklesme olasiligl artmaktadir.

Bu c¢alismanin bulgularn, 6zellikle 6grenme ciktilarindaki bilissel stireg diizeylerinin dagilimi agisindan
Schoepp (2019) ve Yolcu (2019) tarafindan yiiritilen arastirmalarla benzerlik gostermektedir. Schoepp’un
(2019) arastirmasina gore, 10 6nde gelen Universitede incelenen 6grenme ciktilarinin %74.3'G st dizey
kategorilerde yer alirken, bilgi diizeyinin en alt basamaginda yer alan 6grenme c¢iktilari yalnizca %25.7
oraninda gozlemlenmistir. Yolcu (2019) da mihendislik programindaki 6grenme giktilarinin %56’sinin Gst
diizey biligsel slre¢ boyutuyla uyumlu oldugunu, geri kalan %44’Gnin ise alt dizey bilissel sireg
boyutunda kaldigini ortaya koymustur. Krathwohl’'un da (2002) belirttigi gibi bilissel alan, bilgi ve
entelektiiel becerileri icerir. Ust diizey bilis, otomatik diisinmeden ziyade gelismis entelektiiel becerilerle
iliskilidir. Bu baglamda, mihendislik lisans derslerinin biyilk o6l¢lide (st dizey bilissel becerilere
odaklanmasi, egitim programinin giigli bir yoni olarak degerlendirilebilir. Ayrica, 6grenciler, 6grenme
ciktilarini 6grenme siireglerinin temel bir pargasi olarak gordigi icin bir ders izlencesinde anlamanin Ust
dizeylerine odaklanan 6grenme ciktilarinin fazla olmasi, 6gretimin etkililigini artirmakta ve 6grencilerin
akademik performansini olumlu etkilemektedir (Brooks vd., 2014). Ogrenme ciktilari ayni zamanda
ogrencilere daha fazla sorumluluk alarak gcalismalarini yonlendirme motivasyonu saglamaktadir (Adam,
2008). Bu dogrultuda, nitelikli bir sekilde tasarlanmis ve uygun zorluk dizeyindeki 6grenme ciktilari,
ogrencilere yol gostererek belirsizligi azaltir ve motivasyonlarini artirir. Bu durumun da ders basarilarina

180



Ozer & Bayram — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 55(1), 2026, 154-195

olumlu yansimasi beklenir. Ancak, Oz-Belirleme Kuraminin da 6éne siirdiigii gibi, asiri yiiksek beklentilerin
icsel motivasyonda azalmaya yol acabilecegi de g6z 6niinde bulundurulmahdir (Deci & Ryan, 2012).

Ogrenme ciktilarinin biligsel diizeylerini incelemenin yani sira, bu ciktilarin nasil formiile edildigine de
dikkat etmek onemlidir. Maher (2004), 6grenme ¢iktilarinin, dénemin sonuna kadar islenecek igerikten
¢ok, Ogrencilerin hedeflenen 6grenme ¢iktisina ulagsmak igin ne tir etkinliklerle mesgul olmalari
gerektigine odaklanmasini tavsiye etmektedir. Bu agidan degerlendirildiginde, 6grenme ciktilari Gzerine
yapilan arastirmalarin, 6gretme ve 6grenmeyi iyilestirmede dnemli bir rol oynadigi sdylenebilir (Anne
Clark, 2002). Bu galismada, 6grenme ciktilarinin %11,4’tinde sorunlar tespit edilmistir. Bu sorunlar
cogunlukla, tek bir 6grenme ¢iktisinda birden fazla fiil kullanilmasindan veya “asinalik kazanmak”, “bilgi
edinmek” ya da “0grenmek” gibi dlglilemeyen ve belirsiz fiillerin tercih edilmesinden kaynaklanmaktadir.
Boyle fiiller, 6grenci basarisinin degerlendiriimesinde yol gosterici olmadigi gibi degerlendirme igin saglam
bir temel de olusturmamaktadir. Ogrenme ciktilarinin agikligi ve élgilebilirligi hakkindaki benzer kaygilar,
pek ¢ok calismada dile getirilmistir. Ornegin, Meda ve Swart (2018), inceledikleri 6grenme ciktilarinin
%42’sinin gozlemlenemeyen, Olclilemeyen veya tanimlari belirsiz fiiller icerdigini, bu nedenle de iyi
yapilandiriimadigini belirtmistir. Yolcu (2019) ise 6grenme ciktilarinin yarisindan biraz fazlasinin (%54)
yetersiz oldugunu vurgulamistir. Schoepp de (2019) 10 seckin Universite lzerinde gerceklestirdigi
arastirmada, 6grenme ciktilarinin %40’inin uygun bicimde formiile edildigini, geriye kalan %60’inin ise
olctilemeyen muglak fiiller, veya birkac eylemin ayni 6grenme ciktisinda yer almasi nedeniyle revizyona
ihtiyag duydugunu saptamistir. Cowan (2009), 6grenme ciktilarinin agik, gézlemlenebilir ve 6lgulebilir
olacak sekilde dikkatle tanimlanmasi gerektiginin altini cizmektedir. Bu Ug ilke karsilanmadiginda, 6grenci
o6grenmesi olumsuz etkilenmektedir (Chance & Peck, 2015). Arastirmalari sonucunda Hussey ve Smith de
(2003) 6grenme ciktilarinin, 6grenciler tarafindan kolayca anlasilabilecek kadar net ve kesin olmadigini
ifade etmistir. Ozellikle yiiksekégretim diizeyinde, dgrencilerin 8grenmeye dair sorumluluklarini artirmak
olduk¢a dnemlidir ve bu siiregte, acik bicimde tanimlanmis 6grenme ciktilari dnemli bir rehber gorevi
gérmektedir (Brooks vd., 2014). Ancak bu ¢alismanin da gosterdigi gibi, 6grencilerden ne beklendigi agikca
ifade edilmediginde, 6grenciler neyi bilmeleri ve yapmalari gerektigini anlarken zorlanmakta ve bu durum,
o6grenmeye yonelik motivasyonlarini olumsuz etkilemektedir.

Bilissel dlizeyleri ve iyi yapilandiriimis olmalarinin yanisira, her bir ders izlencesinde tanimlanan
o6grenme ciktilarinin sayisi da 6nemli bir konudur. Bu calismanin sonuglarina goére, incelenen ders
izlencelerinin %40’inda altidan fazla 6grenme ¢iktisi bulunmaktadir. Bu durum, 6gretim Uyeleri arasinda
Havnes ve Prgitz (2016) tarafindan dile getirilen direng sorununun devam ettigini ve Hadjianastasis (2017)
ile Sin (2014) tarafindan vurgulanan kafa karisikliginin strdigini goéstermektedir. Kennedy’'ye gore
(2006), ders basina diisen 6grenme ciktisi igin evrensel bir sayi belirlenmemis olsa da tniversite diizeyinde
bir derste altidan fazla 6grenme giktisinin yer almasi, dersin hedeflerine ulasilmasini ve degerlendirme
siireclerini olumsuz etkileyebilir. Ogrenme ciktilarina ulasiimasi icin, bir derste cok fazla sayida 6grenme
ciktisi belirlemekten kaginmak onemlidir; ¢linkii bu durum, degerlendirme ve ders kapsami agisindan
sorunlara yol acabilir. Ote yandan, bir ders icin cok az sayida 6grenme ciktisi belirlenmesi de dersin
hedeflerinin tam olarak gerceklestirilememesi veya hedeflerin ¢ok genel ifade edilerek yeterince yol
gosterici olmamasi riskini dogurabilir. Sin (2014) ve Hadjianastasis (2017), 6gretim Uyelerinin 6grenme
ciktilarini yalnizca bir igerik listesi olarak gormemeleri gerektiginin altini cizmektedir.

Yiiksekogretimde 6grenci basarisini 6lgmeye yonelik degerlendirme uygulamalari cogunlukla yerlesik
geleneklerin ve 6gretim Uyelerinin kisisel tercihlerinin izlerini tasimaktadir. Bu nedenle, 6grenme
ciktilarinin belirlenmesinin ardindan, bunlarin nasil degerlendirilecegini ele almak da en az 6grenme
ciktilart kadar 6nemlidir. Onceki arastirmalara (Goodwin vd., 2018; Panadero vd., 2019; Quesada-Serra
vd., 2016) paralel olarak, bu ¢alismanin bulgulari da 6gretim Gyelerinin hala blyiik 6l¢tde final, ara sinavlar
ve 6devler gibi geleneksel sinavlara dayanan bir 6lgme ve degerlendirme yaklasimini benimsedigini
gdstermektedir. ispanya ve ABD’de de durum benzer olup, alternatif ydntemlerden ziyade geleneksel
olgme araglari daha sik tercih edilmektedir. Birlesik Krallik’ta da Jessop ve Tomas (2017) ile Tomas ve
Jessop (2019)’un bulgulari, sonug odakli degerlendirme uygulamalarinin yayginligina isaret etmektedir.
Nitekim Jessop ve Tomas (2017), degerlendirme uygulamalarinin blyuk 6lctide sonug odakh oldugunu ve
bunun 0Ogretim Uyelerinin bicimlendirici 6lgme araglarini tasarlamada yeterli egitim ve deneyiminin

181



Ozer & Bayram — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 55(1), 2026, 154-195

bulunmamasindan kaynaklandigini éne sirmistir (Postareff vd., 2007; Rodriguez-Gémez vd., 2016).
Yapilan arastirmalar (Panadero & Brown, 2017) bigimlendirici 6lgme ve degerlendirmede en 6nemli rolu
o0gretim Uyelerinin egitiminin ve onceki deneyimlerinin oynadigini vurgulamaktadir. Kullanilan 6lgme
araglarinin segimi, 6grencilerin 6grenme sireglerinin izlenmesi konusunda farkli bakis agilari sunmasi
agisindan olduk¢a 6nemlidir (Brookhart & Nitko, 2019). Ornegin, dersin dlgme ve degerlendirme siirecini
sadece final sinavina dayandirmak, 6grencilerin dersteki 6grenmelerini sergileme firsatlarini kisitlayabilir.
Tirkiye baglaminda ise, Yiiksekégretim Kalite Kurulu Degerlendirme ve Kalite Glvencesi Raporu (2022),
ozellikle dijital ve 6grenci merkezli 6grenme ortamlarinda alternatif 6lgme araglarinin 6nemine dikkat
cekmektedir. Bununla birlikte, bu calismanin bulgulari, 6gretim UGyelerinin en sik kullandiklari 6lgme
araclarinin final ve ara sinavlar gibi geleneksel 6lgme araglari oldugunu ve bunlara ek olarak genellikle
notlandirilan ve nihai degerlendirmede kullanilan 8devlerden yararlandiklarini gdstermektedir. Universite
yonetmelikleri, sinavlari resmi olarak zorunlu kildigi ve degerlendirme yapisini dogrudan etkiledigi igin
Ogretim Uyelerinin tercihlerinde belirleyici olmaktadir; ancak bu durum, geleneksel 6lgme araglarinin
baskinhgini tamamen agiklamakta yetersiz kalmaktadir. Katkida bulunan diger etkenler arasinda kurumsal
kaltdr, alternatif degerlendirme yontemlerine yonelik pedagojik destek eksikligi veya 6gretim lyelerinin
bicimlendirici degerlendirmeler tasarlamak icin sinirli zamana sahip olmalari sayilabilir. Bu egilim,
yuksekogretimde nitelikli ve 6grenci merkezli degerlendirme uygulamalarinin sinirlh kalmasi konusunda
endiseye neden olmaktadir.

Bu g¢alismanin bulgulari, miithendislik fakiltesinin egitim programinda énemli bir yapisal uyumsuzluk
(constructive misalignment) bulunduguna isaret etmektedir. Belirlenen 6grenme giktilarinin gerektirdigi
bilissel dizey ile degerlendirme araglarinin pedagojik gercekligi arasinda belirgin bir uyumsuzluk
bulunmaktadir (Biggs, 1996). Ogrenme ciktilarinin %65.7'si yaratma, degerlendirme ve analiz etme gibi (st
diizey bilissel stirecleri destekleyecek sekilde tasarlanmisken, degerlendirme siregleri blyik 6lctde final
sinavlari (%96.8) ve ara sinavlar (%92.8) gibi geleneksel yontemlere dayanmaktadir. Bu araglar, bilgiyi
hatirlama ve kavrama gibi alt diizey becerileri 6lgmek igin uygundur.

Bu uyumsuzlugun iki temel sonucu bulunmaktadir. Birincisi, gelistirmeyi hedefledigi yetkinlikleri
olgmede yetersiz kaldigi icin degerlendirme siireglerinin gegerliligi olumsuz etkilenmektedir. Miihendislik
gibi uygulamaya dayali bir alanda Ust dlzey becerilerin 6lclilmesi, gercek diinyada karsiligi olan
problemleri ¢ozmeye dayal otantik degerlendirme yontemlerini gerektirmektedir. Bu beceriler kisith bir
zamanda tamamlanmasi gereken ve baglamdan kopuk bir sekilde hazirlanmis sinav sorularindan olusan
bir degerlendirme ortaminda etkin bir sekilde &lciilemez (Biggs & Tang, 2010). ikincisi, bu durum
ogrencilerin 6grenme stratejilerini olumsuz etkileyen bir “6rtiik programin” ortaya g¢ikmasi anlamina
gelmektedir. Not getirisi yuksek olan degerlendirmeler ezberi ddillendirdiginde, 6grenciler elestirel ve
yaratici disinmeyi gelistirme hedefini bir kenara birakarak yiizeysel 6grenme yaklagimlarini benimseme
egilimi gbstermektedir. Sonug olarak, 6grenme ciktilarinda yansitilan iyi niyetli hedeflere ragmen, mevcut
degerlendirme uygulamalari, amaglanan program ile uygulanan program arasinda ciddi bir tutarsizlik
yaratmaktadir.

Daha 6nce de belirtildigi gibi, arastirmanin bulgulari geleneksel degerlendirme araglarina biiyik dlglide
bagh kalindigini gdstermektedir. Dikkat cekici bir diger bulgu ise, hicbir 6gretim Uyesinin 6grenmeyi
degerlendirmek icin akran ve 6z degerlendirme araglarini tercih etmemis olmasidir. Olcme araglari genel
olarak gesitlilik gosterse de bu iki aracin kullanimindaki eksiklik goze carpmaktadir. Her ne kadar
calismanin yapildigi Gniversitede, ders izlence sablonunda gesitli 6lcme araglarina yer verilerek alternatif
degerlendirme araclari kullanimi tesvik edilmis olsa da, akran ve 6z degerlendirme araglarina basvuran tek
bir 6gretim Uyesi olmamistir. Bu durum, daha onceki arastirmalarin da (Panadero vd., 2014; Panadero &
Brown, 2017; Quesada-Serra vd., 2016) ortaya koydugu egilimle ortiismektedir; akran ve 6z
degerlendirme araglari kullanilsa dahi, diger araglara kiyasla ¢ok daha az tercih edilmektedir. Oysa akran
ve 6z degerlendirmenin 6grencilerin 6grenme ciktilari Gzerinde olumlu etkileri oldugu bilinmektedir
(Brown & Harris, 2013; Van Zundert vd., 2010). Panadero ve digerleri (2019), Lipnevich ve digerleri (2021)
ile Goodwin ve digerleri (2018) tarafindan ele alinan geleneksel 6lgme araglarina ek olarak, bu
arastirmanin sonuglari, arastirma kapsaminda ders izlenceleri incelenen mihendislik fakiltesi 6gretim
Gyelerinin aktif 6grenme etkinlikleri, blog ve gonderi tartismalari gibi alternatif 6lgme araglarina da
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basvurduklarini gostermektedir. Bu egilim, 6gretim Uyelerinin geleneksel araglarin yani sira alternatif
olgme araglarini da o6grencilerin basarisinin bir gostergesi olarak kullanmaya yonelik bir yaklasim
benimsedikleri izlenimini dogurmaktadir. S6z konusu olumlu yonelim dogrultusunda, alternatif araglarin
bicimlendirici degerlendirme amaciyla daha genis ¢apta kullaniimasinin  mumkiin olabilecegi
duslintimektedir.

Sonug

Ogrenciler bir derse kayit olduklarinda, ders izlenceleri onlarin egitim yolculugunda temel bir rehber
islevi goriir (Brooks vd., 2014). Ogrenciler, ders izlencesine bakarak hem dersin sonunda neleri 6grenmis
olacaklarini (6grenme ciktilart) hem de bu bilgilerin nasil degerlendirilecegini (sinavlar, 6devler vb.) en
bastan bilir. Bu seffaflik, kendi 6§renme siireglerini ydnetmelerine ve basariya giden yolda dogru adimlar
atmalarina yardimci olur (Adam, 2008; Stanny vd., 2015). Bu calisma, Turkiye’deki bir miihendislik
fakiltesinde gelistirilen 6grenme ciktilari ile kullanilan 6lgme araglarina 1sik tutmaktadir. Elde edilen
veriler, lisans diizeyindeki miihendislik derslerinde yer alan 6grenme ciktilarinin blylk boliminin Gst
diizey bilissel boyutlarda oldugunu, boéylece 6grencilerin akademik calismalarindan elde edecekleri
ciktilarin iyi diizeyde olacagini géstermektedir. Bununla birlikte, bulgular 6grenme ciktilarinin daha iyi
ifade edilmesi ve bir derste yer alan 6grenme ciktisi sayisinin makul olmasi gibi konularda ilerleme
kaydedilmesi gerektigine isaret etmektedir. Ogrencilerin 6grenme ciktilarini rehber olarak kullanmayi
tercih ettikleri gz 6niine alindiginda, 6gretim lyelerinin derslerinde 6zensiz yazilmis, belirsiz ifade edilmis
veya sayica fazla 6grenme ciktisina yer vermediklerinden emin olmasi gerekmektedir.

Yiksekogretim kurumlar, 6gretim Uyelerinin uygun 6grenme ciktisi yazmasina yardimci olmayi
amaglayan cesitli rehber dokiimanlar yayinlamaktadir. Bununla birlikte, 6gretim Uyeleri bu sireci
cogunlukla, 6grenme ciktilarinin egitsel amaclara ulasmadaki katkisini fark etmeden, gereksiz ya da idari
bir is yuklU olarak gorebilmektedir. Bu nedenle, 6grenme ciktilarinin hem 6gretim dyeleri hem de
dgrenciler agisindan faydasinin ¢ok daha iyi agiklanmasi gerekmektedir. Oneri olarak, dénem basinda
Ogretme ve Ogrenme Merkezleri tarafindan koordine edilen, fakiilte bazli ve zorunlu atélye ¢alismalari
veya seminerler diizenlenebilir. Bu sayede, iyi tasarlanmis 6grenme ciktilarinin nasil gelistirilecegine dair
bir anlayigsin saglanmasi mimkin olur. Ayrica, bireysel destege ihtiya¢ duyan 6gretim dyeleri igin
kisisellestirilmis rehberlik sunan bire bir destek hizmetleri, bu sistematik ¢abalari tamamlayici nitelikte
olabilir. Ogretim Uyeleri, alan uzmanliklarini 6grenmeyi yonlendiren 6lcilebilir égrenme ciktilarina
donistiirmekten sorumludur. Ancak bu siirecte slrekli mesleki gelisim seminerleri ile desteklenmeye
ihtiyac duymaktadirlar. Rehber kitaplarin yani sira 6zellikle bicimlendirici ve alternatif 6lgme araglarinin
tasarlanmasi ve kullanilmasi konusunda da 6gretim Uyelerine daha fazla pedagojik egitim olanagi
sunulmalidir. Ogrenme c¢iktilari ve dlgme-degerlendirme uygulamalarinin analiz edilmesi, kurumlarin
ogretim kalitesinin artmasina katki saglamaktadir. Bu nedenle, farkl disiplinleri ve daha genis ders
izlencesi 6rneklemini kapsayan ek arastirmalar yapilmasi 6nerilmektedir.

Ders izlencelerinde belirtilen 6grenme ciktilari ve 6lgme-degerlendirme yéntemlerinin gercek sinif
ortaminda nasil uygulandigini anlamak i¢in dokiiman analizinin 6tesine gegen arastirmalara ihtiyag vardir.
Yazili belgelerde yer alan planlama ile gercek uygulamalar arasindaki olasi farkliliklari ortaya cikarmak
amaciyla, sinif ici gdzlemler ve 6gretim lyeleriyle derinlemesine gérismeler yapilabilir. Sinif gézlemleri,
ogretim Gyelerinin ders izlencelerinde belirttikleri 6grenme c¢iktilarina ne 6lglide odaklandiklarini ve
planlanan 6lgma araglarini nasil uyguladiklarini dogrudan inceleme firsati sunacaktir. Ayrica, 6gretim
lyeleriyle yapilacak yari-yapilandirilmis gorismeler, 6grenme c¢iktisi yazma slrecindeki zorluklari,
uygulama sirasinda karsilasilan engelleri ve yazili plan ile gercek uygulama arasindaki farkliliklarin
nedenlerini anlamaya yardimci olabilir. Dokiiman analizi, gozlem ve gériismelerden olusan ¢ok boyutlu bu
yaklasim 6grenme ciktilari ve 6lgme araglarinin hem tasarim hem de uygulama boyutlarini bitiinciil olarak
degerlendirme olanagi saglayacaktir.
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Etik Beyani

Bu arastirmada, kamuya acik ders izlenceleri incelendigi ve insan katilimci veya kisisel veri
kullanilmadigi igin etik kurul onayi gerekmemistir. Bununla birlikte, tiim sirecler etik standartlara uygun
sekilde yurutulmistir. Belgeler yalnizca akademik amaglar dogrultusunda kullaniimis, glivenli bicimde
saklanmig ve raporlama silirecinde dersler veya 0Ogretim Uyeleriyle ilgili tim bilgi ve veriler
anonimlestirilmistir. Yiksekdgretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tiim
kurallara uyulmus ve yonergenin ikinci boliminde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemlerden” higbiri gergeklestirilmemistir.

Yazar Katki Orani
Yazarlar, bu ¢alismaya esit diizeyde katkida bulunmustur.
Catisma Beyani

Yazarlar, bu ¢alisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar catismasi bulunmadigini beyan
etmektedir.
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APPENDIX A

Checklist for Evaluating Learning Outcomes

LO Dept. Course Name LO Statement Primary Verb | Bloom Level | Appropriateness
1 Civil Foundation Upon successful completion of ‘assess’ Evaluate appropriate
Engineering Engineering | this course, student will be able
to assess the effect of soils and
relevant improvement
methodologies under varying
conditions on support systems
and natural/man-made slopes.
2 Computer Introduction Upon successful completion of ‘perform’ Apply appropriate
Engineering to Machine this course, student will be able
Learning to perform evaluation of
different models using
validation techniques.
3 Electrical and Signals and Upon successful completion of ‘explain’ Understand | appropriate
Electronics Systems the course, student will be able
Engineering to explain the input-output
relationships in linear time-
invariant systems and the steps
needed to perform
convolution.
4 Computer Discrete Upon successful completion of ‘understand’
. . . . non-measurable
Engineering Structures of this course, student will be able --
Mathematics to understand the propositional verb
and predicate logic.
5 Industrial Engineering Upon successful completion of ‘describe’ Remember appropriate
Engineering Economy & this course, student will be able
Cost Analysis to describe time value of
money and economic
equivalence.
6 Mechanical Modeling and | Upon successful completion of ‘draw’ and more than one
Engineering Control of this course, student will be able | ‘interpret’ verb
Dynamic to draw and interpret the root- --
Systems locus of a feedback system.
7 Software Network Upon successful completion of ‘learn’
. . . . . non-measurable
Engineering Security this course, a student will be --
able to learn how to maintain verb
the confidentiality, integrity
and availability of data.
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COGNITIVE PROCESS DIMENSIONS OF BLOOM’S TAXONOMY

1.

REMEMBER - Definition: Retrieve, recall, or recognize facts, terminology, or basic concepts.
Typical verbs “list, define, label, name, recall, identify, recognize, reproduce, state.”
UNDERSTAND - Definition: Construct meaning from messages; interpret, summarize, or classify
information. Typical verbs “explain, describe, summarize, classify, interpret, paraphrase,
illustrate, exemplify.”

APPLY — Definition: Use information or procedures in a new but similar situation; execute or
implement. Typical verbs “calculate, apply, use, solve, implement, demonstrate, operate.”
ANALYZE - Definition: Break material into parts and determine relationships or organizational
structure. Typical verbs “analyze, differentiate, compare, contrast, categorize, troubleshoot,
examine.”

EVALUATE - Definition: Make judgments based on criteria and standards; check or critique.
Typical verbs “evaluate, justify, validate, appraise, prioritize, recommend, argue, assess.”
CREATE — Definition: Put elements together to form a coherent or functional whole; generate
new ideas, products, or processes. Typical verbs “design, develop, formulate, synthesize,
construct, invent, plan, produce.”

APPROPRIATENESS CRITERIA
Use of Measurable Verbs: The outcome includes an action verb that is specific, observable, and

measurable (e.g., “analyze,” “design,

” u

evaluate,” rather than vague verbs like “know” or “understand”).

Single Verb per Outcome Statement: The outcome statement should include only one main action verb
to maintain focus and clarity.

Maximum of Six Outcomes per Syllabus: A syllabus should include no more than six total outcome
statements to keep the focus on the most essential learning goals.
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APPENDIX B
Evaluation Criteria for Learning Outcomes
Criteria Explanation 1 Point 0 Point Additional
Comments
1.Use of The outcome includes an action The outcome uses a | The outcome uses a
Measurable verb that is specific, observable, clear and nonmeasurable or
Verbs and measurable (e.g., “analyze,” measurable verb. vague verb.

" u

“design,” “evaluate,” rather than
vague verbs like “know” or
“understand”).

2.Single Verb
per Outcome
Statement

The outcome statement should
include only one main action verb
tomaintain focus and clarity.

The outcome
contains only one
primary verb (e.g.,
“design a circuit
for...”).

The outcome includes
more than one verb
(e.g., “design and

evaluate a circuit...” ina

single statement).

3.Maximum of
Six Outcomes
per Syllabus

A syllabus should include no
more than six total outcome
statements to keep the focus on
the most essential learning goals.

The syllabus has six
or fewer learning
outcomes in total.

The syllabus has more
than six outcomes in
total.

This rubric was applied to each learning outcome (for Criteria 1 and 2) and then to the syllabus overall (for Criterion 3).
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¢

Boliim

Ders Kodu

Ogrenme Ciktisi

Fiil

Bloom Diizeyi

Uygunluk

1

insaat
Mihendisligi

Temel
Mihendislik |

Bu dersi basariyla
tamamlayan 6grenciler,
degisen kosullar altinda
zeminlerin ve ilgili
iyilestirme
yontemlerinin destek
sistemleri ve
dogal/yapay sevler
Gzerindeki etkisini
degerlendirebilecektir.

“degerlendirmek”

Degerlendirme

Uygun

Bilgisayar
Muhendisligi

Makine
Ogrenmesine
Giris

Bu dersi basariyla
tamamlayan 6grenciler,
dogrulama teknikleri
kullanarak farkh
modellerin
degerlendirmesini
gerceklestirebilecektir.

“gergeklestirmek”

Uygulama

Uygun

Elektrik ve
Elektronik
Miihendisligi

Sinyaller ve
Sistemler

Bu dersi basariyla
tamamlayan 6grenciler,
dogrusal zamanla
degismeyen (LTI)
sistemlerde giris-cikis
iliskilerini ve
konvolisyon iglemi
adimlarini
aciklayabilecektir.

“aciklamak”

Anlama

Uygun

Bilgisayar
Miihendisligi

Matematiksel
Ayrik Yapilar

Bu dersi basariyla
tamamlayan 6grenciler,
onermeler ve predikat
mantigini
anlayabilecektir.

“anlamak”

Olgiilemeyen
fiil

Endustri
Miihendisligi

Muhendislik
Ekonomisi ve
Maliyet
Analizi

Bu dersi basariyla
tamamlayan 6grenciler,
paranin zaman degeri
ve ekonomik esdegerlik
kavramlarini
tanimlayabilecektir.

“tanimlamak”

Hatirlama

Uygun

Makine
Muihendisligi

Dinamik
Sistemlerin
Modellenmesi
ve Kontroli

Bu dersi basariyla
tamamlayan 6grenciler,
geri beslemeli bir
sistemin kok-lokus
diyagramini gizebilecek
ve yorumlayabilecektir.

“cizmek” ve
“yorumlamak”

Birden fazla
fiil

Yazihm
Mihendisligi

Ag Glvenligi

Bu dersi basariyla
tamamlayan 6grenciler,
verilerin gizliligini,
bltunlGgind ve
erisilebilirligini nasil
saglayacagini
Ogrenecektir.

“6grenmek”

Olgiilemeyen
fiil
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BLOOM TAKSONOMISi’NiN BiLISSEL SUREC BOYUTLARI

1. HATIRLAMA - Tanim: Bilgi, terim veya temel kavramlari hatirlamak, geri cagirmak veya tanimak.
Tipik fiiller: listele, tanimla, adlandir, hatirla, belirle, tani, yeniden Uret, ifade et.

2. ANLAMA - Tanim: Mesajlardan anlam ¢ikarmak; bilgiyi yorumlamak, o©zetlemek veya
siniflandirmak. Tipik fiiller: agikla, tanimla, 6zetle, siniflandir, yorumla, farkl ifade et, 6rnekle,
somutlastir.

3. UYGULAMA - Tanim: Bilgi veya prosediirleri yeni ama benzer bir durumda kullanmak; ytritmek
veya uygulamak. Tipik fiiller: hesapla, uygula, kullan, ¢6z, goster, calistir.

4. ANALIZ — Tanim: Materyali parcalara ayirmak ve iligkileri veya organizasyon yapisini belirlemek.
Tipik fiiller: analiz et, ayirt et, karsilastir, kiyasla, kategorize et, sorun ¢6z, incele.

5. DEGERLENDIRME —Tanim: Olgiitler ve standartlar temelinde yargilarda bulunmak; kontrol etmek
veya elestirmek. Tipik fiiller: degerlendir, gerekgelendir, dogrula, takdir et, 6nceliklendir, 6ner,
savun, incele.

6. YARATMA - Tanim: Ogeleri bir araya getirerek tutarl veya islevsel bir biitiin olusturmak; yeni
fikirler, Griinler veya slrecler Gretmek. Tipik fiiller: tasarla, gelistir, formile et, sentezle, insa et,
icat et, planla, Uret.

UYGUNLUK OLCUTLERI

Olciilebilir Fiillerin Kullanimi: Ogrenme ciktisi, “bilmek” veya “anlamak” gibi belirsiz fiiller yerine belirli,
gozlemlenebilir ve dlgllebilir bir eylem fiili igerir (6rn. analiz et, tasarla, degerlendir).

Her Giktida Tek Fiil: Ogrenme ciktisi yalnizca bir ana eylem fiili icermelidir.

Her Ders igin En Fazla Alti Gikti: Bir ders izlencesi, en 6nemli grenme hedeflerine odaklanabilmek igin
toplamda altidan fazla 6grenme giktisi icermemelidir.
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Ogrenme Ciktilari Degerlendirme Olgiitleri

altidan fazla 6grenme ciktisi
icermemelidir.

veya daha az
ogrenme ciktisi
var.

Olgiit Aciklama 1 Puan 0 Puan Ek
Agiklamalar
1.0I¢iilebilir Ogrenme ciktisi, “bilmek” veya Cikti aglk ve Cikti 6lglilemeyen veya
Fiillerin “anlamak” gibi belirsiz fiiller Olgulebilir bir fiil belirsiz bir fiil kullaniyor.
Kullanimi yerine belirli, gézlemlenebilir ve kullaniyor.
olgulebilir bir eylem fiili icerir
(6rn. “analiz etmek,”
“tasarlamak,” “degerlendirmek”)
2.Her Ciktida Ogrenme ciktisi yalnizca bir ana Cikt1 yalnizca bir Cikt1 birden fazla fiil
Tek Fiil eylem fiili icermelidir. ana fiil iceriyor iceriyor (6r. “bir devre
(6r. “bir devre tasarlamak ve
tasarlamak degerlendirmek...” gibi
igin...”). tek bir ifadede).
3.Her Ders Bir ders izlencesi, en 6nemli Ders Ders izlencesinde
igin En Fazla 0grenme hedeflerine izlencesinde toplamda altidan fazla
Alti Cikti odaklanmak igin toplamda toplamda alti O0grenme ciktisi var.

Bu derecelendirme 8lgegi, her bir 8grenme giktisina (Olgiit 1 ve 2 icin) ve ardindan ders izlencesine genel olarak
(Olgiit 3 igin) uygulanmustir.
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