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 Background. Outcome-Based Education (OBE) requires strong 
alignment between Intended Learning Outcomes (ILOs) and 
Course Learning Outcomes (CLOs) to ensure that graduate 
competencies are systematically achieved. This study 
evaluates the extent to which ILO–CLO integration is realised 
in the Real Analysis course of the Mathematics Education 
Study Programme.  
Methods. Using a descriptive evaluative approach, data were 
obtained through analysis of Semester Learning Plans (SLPs), 
assessment instruments, student learning outcomes, and 
interviews with course lecturers. Using assessment data, 
curriculum documents, and cognitive-level analysis, the study 
finds that ILO achievement is generally high, with most 
indicators exceeding 70%.  
Results. CLO performance shows a varied pattern: students 
demonstrate strong mastery in Sub-CLO 01 and Sub-CLO 04, 
particularly in topics with clear procedural structure, such as 
real number construction and basic calculus. However, 
achievement in Sub-CLO 03, which covers limits and 
continuity, remains moderate, indicating difficulties in higher-
order reasoning aligned with the expected C5 cognitive level. 
These results reveal a gap between intended evaluative 
competencies and the predominantly procedural nature of 
current assessments.  
Conclusion. The study recommends integrating more 
authentic, conceptual, and reasoning-based evaluation 
methods—such as project or portfolio assessments—better 
support deep learning and reflective mathematical thinking. 
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1. INTRODUCTION 

The shift in the paradigm of higher education from an input-based education model to 

an outcome-based education (OBE) model requires a more measurable and relevant 

curriculum design for the world of work. Within the framework of OBE, the learning process must 

ensure that students can achieve learning outcomes that have been determined in a 

measurable manner and relevant to the needs of industry, society, and scientific 

developments (Mufanti, Carter, & England, 2024; Kushari, 2022). In line with what was 

conveyed by Spady (1994) in OBE, the focus of designing, implementing, and evaluating 

learning is on what graduates can do after completing the study program. This results in the 
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statement of learning outcomes that must be measured and monitored systematically. In 

Indonesia, the implementation of OBE is a strategy in an effort to improve the quality of higher 

education, where the preparation of Intended Learning Outcomes (ILO) and course learning 

outcomes (CLO) becomes more systematic (Kristianto, 2021). 

The success of OBE implementation is influenced by many factors. According to 

Hasibuan (2024), the successful implementation of the OBE-based curriculum is inseparable 

from the alignment between curriculum components, namely the vision of the graduate 

profile, ILO, CLO, learning activities, and assessments. Hasibuan's opinion is in line with the 

Directorate General of Higher Education (2020), that the success of OBE implementation 

depends heavily on consistency between ILO and CLO, which is a bridge between the vision 

of the study program and the student learning experience. Mufanti et al. (2024) added that 

although institutions in Indonesia have adopted the OBE framework, the fact is that there are 

still obstacles found. The obstacles in question are limitations in lecturer training, inconsistency 

between policies and practices, and an integrative evaluation of curriculum alignment that is 

still lacking. 

Alignment or integration between ILO and CLO is the key to ensuring integration 

between institutional goals, study program achievements, and student learning outcomes. This 

alignment is known as constructive alignment, which is a consistent relationship between 

expected learning outcomes, learning activities, and assessments (Biggs and Tang, 2011). In 

this framework, each course acts as a strategic bridge to direct students to achieve final 

competencies according to the graduate profile. Harden (2007) added that learning 

outcomes can only be meaningful if they are measured and consistently lowered from ILO to 

CLO. However, in its implementation, there are still often gaps between ILO and CLO, both in 

terms of formulation, measurement, and implementation in the classroom (Rahman et al, 2022; 

Hasibuan, 2024; Mufanti, 2024; Nordin & Zubairi, 2015; Labouta et al., 2019).  

In the Mathematics Education study program of FKIP Ahmad Dahlan University, 

theoretical courses such as Real Analysis play a key role in shaping the ability of abstract 

thinking, proof, and logical reasoning of prospective teacher students. However, the 

characteristics of Real Analysis courses that are abstract and conceptual often pose their own 

challenges. One of these challenges is the difficulty in measuring learning outcomes that are 

applicable and professional or in the operationalization of CLO that measures high-level 

thinking skills validly and authentically (Tall, 2004; Lithner, 2017; Samkoff et al., 2015; Stylianides 

& Stylianides, 2016).  In line with Suprapto et al. (2023) who revealed that theoretical 

mathematics courses, such as Real Analysis, have a high level of difficulty in achieving 

measurable CLO due to the abstract characteristics of the material. Additionally, Nuraini and 

Khasanah (2023) report that the alignment between ILO and CLO in Real Analysis courses is 

often not accompanied by assessment strategies capable of authentically measuring 

students' higher-order thinking. 
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Despite the importance of curriculum alignment in mathematics education, previous 

studies have not specifically examined how ILO–CLO integration is operationalized within Real 

Analysis courses in Indonesian higher education. Existing research discusses curriculum 

alignment in general or highlights challenges in theoretical mathematics learning, but does 

not focus on evaluating the coherence between ILO, CLO, learning activities, and assessment 

in a specific course context. This gap indicates a lack of empirical evidence on how 

constructive alignment is implemented in Real Analysis courses within an OBE framework. 

Therefore, the analysis of the integration of ILO and CLO in the Real Analysis course is important 

to ensure the suitability between the learning design and the results achieved by students in 

accordance with the OBE principles. 

This study aims to evaluate the integration between ILO and CLO in the Real Analysis 

course within the framework of Outcome-Based Education. Specifically, this study examines: 

(1) the alignment between the formulation of ILO and CLO, (2) the implementation of learning 

activities that support the achievement of both, and (3) the assessment system used to 

measure student learning outcomes. The novelty of this study lies in its focused evaluation of 

constructive alignment within a single theoretical mathematics course—Real Analysis—in an 

Indonesian university context, offering insights that have not been previously documented in 

the literature. The findings are expected to strengthen OBE-based curriculum development 

and provide a basis for improving curriculum mapping mechanisms in mathematics 

education. 

 

2. METHODS 

This study uses a descriptive qualitative evaluative approach to analyze the integration 

between Intended Learning Outcomes (ILO) and Course Learning Outcomes (CLO) in the Real 

Analysis course within the framework of Outcome-Based Education (OBE). This approach was 

chosen because it enables a systematic examination of curriculum documents, learning 

implementation processes, and student evaluation results as indicators of outcome 

achievement. 

The research was conducted in the Bachelor of Mathematics Education Study Program 

at Ahmad Dahlan University (UAD), Yogyakarta. The research subjects consisted of two 

lecturers responsible for teaching the Real Analysis course and the learning documents used 

in the course. The research objects included: one Semester Learning Plan (SLP), one set of ILO 

and CLO statements, six teaching material units, and 2 assessment items (one midterm exam 

question and one final exam question). The student learning outcome data analyzed 

consisted of scores from 25 students enrolled in the Real Analysis course. 

Data collection was carried out through three main techniques: (1) Document Analysis of 

Curriculum and SLP, (2) analysis of Assessment Instruments, and (3) analysis of Student Learning 

Outcomes. Data analysis was conducted using qualitative content analysis, which included: 
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(1) coding the content of documents and assessment items, (2) categorizing alignment 

patterns between ILO, CLO, learning activities, and assessments, and (3) interpreting the 

degree of constructive alignment in the Real Analysis course. 

The qualitative findings were supported by simple descriptive quantitative analysis 

(frequencies and percentages) to show the proportion of CLO achievement based on student 

performance. Triangulation among document analysis, lecturer confirmation, and student 

learning outcome data was used to ensure the validity of the results. 

 

3. RESULTS AND DISCUSSION 

3.1. Integration of ILO and CLO in SLP Documents 

The results of the analysis of the Semester Learning Plan (SLP) of the Real Analysis course 

show that the formulation of Intended Learning Outcomes (ILO) and Course Learning 

Outcomes (CLO) has been conceptually integrated and in line with the principles of Outcome-

Based Education (OBE). This course supports several main ILOs of the Bachelor of Mathematics 

Education Study Program, Ahmad Dahlan University (UAD), namely logical and analytical 

thinking skills, mastery of advanced mathematics concepts, and reflective skills in solving 

mathematics learning problems. There are four ILOs charged in the Real Analysis course. The 

four ILOs are presented in Table 1. 

Table 1. ILO Charged on MK Real Analysis 

ILO Mathematics 
Education Study Program 

ILO Narrative 

ILO 01 Piety, integrity, and the spirit of Pancasila based on Al-Islam 
and Muhammadiyah Values. 

ILO 02 Applying a scientific mindset (logical, critical, creative, and 
innovative) in problem-solving and studying the field of 
education. 

ILO 05 Mastering factual, conceptual, procedural, and 
metacognitive knowledge of mathematics, including 
geometry, algebra, analysis, statistics, and computing, both 
to support mathematics learning at the primary and 
secondary education levels and for further study. 

ILO 07 Utilizing science, technology, art, and culture to design and 
produce educational content, learning media, or 
entrepreneurship in the field of mathematics education, both 
physical and digital. 

 

Furthermore, the results of the ILO mapping analysis with the CLO Real Analysis show that 

all CLOs have been derived from the relevant ILO, especially in the aspects of mastering the 

basic concepts of analysis, proving theorems, and applying the concept of limits and 

continuity. The following Table 2 shows the decrease in ILO to CLO in the Real Analysis course. 
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Table 2. Reduction of ILO to CLO in the Real Analysis course 

ILO CLO CLO Narrative 
ILO 01 CLO 01 Students understand and master, axioms of real fields 

(real number fields), Algebraic properties of real numbers, 
existence of irrational numbers  

ILO 02 CLO 02 Students understand and master the concepts of real 
number sequence, absolute value, and completeness of 
real numbers 

ILO 05 CLO 03 Students can understand and master the concepts of 
real number lines, function limits, and function continuity 

ILO 07 CLO 04 Students understand and master the concept of function 
derivatives and integral concepts 

 

Based on Table 2 above, ILO 01 is downgraded into CLO 01, ILO 02 is downgraded into 

CLO 02, ILO 05 is downgraded into CLO 03, and ILO 07 is downgraded into CLO 04.  

The CLO of the Real Analysis course at UAD was then reduced to four Sub-CLO. Each of 

these Sub-CLO shows the final ability at each stage of learning the Real Analysis course.  The 

following Table 3 explains the correlation between CLO and Real Analysis Sub-CLO.  

Table 3. Correlation of CLO to Sub-CLO 

 Sub-CLO 01 Sub-CLO 02 Sub-CLO 03 Sub-CLO 04 
CLO 01 √    
CLO 02  √   
CLO 03   √  
CLO 04    √ 

 

Furthermore, the narrative of the Real Analysis Sub-CLO is presented in the following 

Table 4. 

Table 4. Real Analysis Sub-CLO 

Sub-CLO Sub-CLO Narrative 
Sub-CLO 01 Students can explain the construction of real numbers, prove 

the algebraic properties of real numbers, and the existence of 
real numbers. (CLO 01) (P2, C5, A5) 

Sub-CLO 02 Students understand and master the concepts of real number 
sequence, absolute value, and completeness of real numbers 
(CLO 02) (P2, C5, A5) 

Sub-CLO 03 Students can understand and master the concepts of real 
number lines, function limits, and function continuity (CLO 03) 
(P2, C5, A5) 

Sub-CLO 04 Students understand and master the concept of derivative 
functions and integral concepts (CLO 04) (P2, C5, A5) 

 

The intended alignment of the Sub-CLOs with higher-order domains—C5 (evaluating) in 

the cognitive domain, P2 (manipulation) in the psychomotor domain, and A5 

(characterization) in the affective domain—has not been fully realized at the formulation level. 

Although the Sub-CLO sentences are claimed to target C5, the operational verbs used 

(“understand” and “master”) do not correspond to the evaluative processes required at this 

higher cognitive level. In Bloom’s Taxonomy, C5 represents a complex ability where students 
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are expected to justify decisions using explicit criteria, critically assess arguments, compare 

theoretical approaches, and provide defensible evaluations. The absence of C5-aligned 

operational verbs suggests that the Sub-CLOs still operate at a lower cognitive level than 

intended. 

This mismatch indicates a slippage in the reduction process from ILO → CLO → Sub-CLO, 

where the narrative tends to be transferred directly without a rigorous translation into 

measurable and observable behaviors. Similar challenges have been widely documented in 

programs that claim to have implemented Outcome-Based Education (OBE) but continue to 

struggle with articulating learning outcomes that are both operational and assessable. Prior 

studies (HEQCO, 2015; Alyasin, 2023; Auras et al., 2023) note that without systematic curriculum 

mapping and well-constructed assessment rubrics, alignment across learning outcome levels 

often remains superficial rather than substantive. 

In the psychomotor domain, the focus on P2 (manipulation) indicates that students are 

expected to perform actions based on guided instructions. While this aligns with foundational 

skill development, the emphasis on imitation—particularly the replication of theorem-proving 

steps in Real Analysis—may limit opportunities for students to progress toward higher 

psychomotor complexity. If students are only imitating provided proofs, they may not yet be 

engaging in independent manipulation or creative construction of mathematical arguments, 

which are critical for developing advanced analytical competence. 

In the affective domain, the intended emphasis on A5 (characterization) reflects an 

aspiration for students to internalize and consistently demonstrate mathematical rigor as part 

of their academic character. However, the current Sub-CLO formulations provide limited 

evidence that such affective outcomes are explicitly targeted or supported through structured 

learning activities and assessment strategies. 

Furthermore, as emphasized by Loughlin et al. (2020), vertical consistency across 

institutional, program, and course levels is essential to realizing the full potential of outcome-

oriented education. The findings of this study show that while the Real Analysis SLP at UAD 

demonstrates initial alignment with OBE principles, gaps remain in the operationalization of the 

cognitive dimension and in the integration of analytical and reflective skills. Strengthening 

these areas is necessary to ensure that the intended higher-order competencies are both 

articulated and achievable within the course design. 

3.2. Integration between CLO and Assessment Instruments 
Analysis of the assessment instruments shows that in general, the question items are 

relevant to the CLO indicators, especially in the aspects of mastery of concepts and the 

application of basic theorems. The following are the results of the analysis of the measurement 

instruments of each Real Analysis Sub-CLO.  
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3.2.1. Sub-CLO 01 Measurement Questions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Sub-CLO 01 Measurement Questions 

The two questions in Figure 1 are used to measure the achievement of Sub-CLO 01 in the 

Real Analysis course. Both have shown the cognitive level of C5, which is evaluating whether 

a statement is true or not. Students must also provide an explanation of their answers or provide 

evidence that their answers are correct.   

3.2.2. Sub-CLO 02 Measurement Questions 
Sub-CLO 02 measures students' ability to understand and master the concepts of real 

number sequences, absolute values, and completeness of real numbers. The questions used 

for the measurement of Sub-CLO 02 are shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. First Question for Sub-CLO Measurement 02 
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The question in Figure 2 asks students to show that a given set has a lower limit but does not 

have an upper limit. In this question, it is clear that students must provide proof of the lower 

limit of the given set. In the question, assistance is also given that the lower limit or infimum in 

question is 0. This question has shown the C5 level in the Bloom Taxonomy and is in accordance 

with Sub-CMPK 02.  

Next, pay attention to the second question that measures Sub-CLO 02 in Figure 3. 

 

 

 

 

 

 

 

 

 

Figure 3. Second Question of Sub-CLO Measurement 02 

In Figure 3, students are asked to investigate the truth of the statements given. This 

question is also in accordance with the Sub-CLO 02 indicator, both in terms of content and the 

cognitive level measured.  

3.2.3. Sub-CLO 03 Measurement Questions 

The questions used to measure Sub-CLO 03 are in Figure 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Sub-CLO 03 Measurement Questions 

The two questions in Figures 1 and 2  instruct students to prove a statement on the topic 

of function limits and function continuity. These questions are also suitable for measuring Sub-

CLO 02, both from the cognitive level and the content aspect.  
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3.2.4. Sub-CLO 04 Measurement Questions 

Sub-CLO 04 was measured using two description questions. The first question focuses on 

the concept of derivative functions, while the second question focuses on the integral 

concept. The following are the questions that measure Sub-CLO 04.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Sub-CLO 04 Measurement Questions 

In both questions presented in Figure 5, students are primarily asked to compute definite 

integrals and determine either the Riemann sum or the Darboux sum of a function with 

specified intervals and partitions. Although these tasks are relevant to Real Analysis content, 

they predominantly assess procedural application, corresponding to the C3 (applying) level 

of Bloom’s Taxonomy. This creates a clear misalignment with Sub-CLO 04, which is intended to 

measure the higher-order cognitive level of C5 (evaluating). The current assessment items do 

not require students to engage in evaluative reasoning such as judging the validity of each 

step of an argument, critiquing alternative solution paths, or justifying the correctness of a proof 

based on explicit criteria. 

To genuinely assess C5, the questions must be redesigned to include evaluative 

components. For example, students could be provided with a partially completed proof or a 

sequence of integral computations and asked to determine which steps are valid, justify why 

a step is incorrect, or propose a more rigorous alternative. Such tasks would compel students 

to engage in reflective and analytical thinking that is characteristic of the evaluating level. 

The current imbalance demonstrates that assessment practices are still heavily oriented 

toward procedural application rather than conceptual evaluation. This echoes Weber’s (2015) 

findings that students often struggle with the conceptual understanding behind Real Analysis 

proofs because assessments tend to emphasize the reproduction of formal steps instead of 

inviting exploration of the underlying structure and meaning of the concepts. When students 

are repeatedly assessed on procedural accuracy, they are less likely to develop the evaluative 

mindset needed to critically examine mathematical arguments. 
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Furthermore, Vlachopoulos (2024) underscores that in an OBE framework, assessments 

must capture actual performance—meaning that they should measure not only what students 

know but also what they can do with that knowledge in novel or complex contexts. The current 

Real Analysis assessment structure does not yet reflect this principle. To align with OBE, the 

evaluation instruments require reconfiguration so that they incorporate performance-based 

measures. Project-based tasks, portfolio evidence, or structured formative assessments can 

provide richer insight into students’ mathematical reflective thinking, their ability to critique 

proofs, and their capacity to evaluate the validity of analytical processes. 

In the context of the Real Analysis course at UAD, although formative assessments are 

already implemented to measure Sub-CLO achievements, their design needs refinement to 

ensure that higher-level cognitive skills—particularly evaluation and reflection—are explicitly 

targeted. A recalibration of assessment formats is therefore essential to ensure that the 

intended cognitive complexity of Sub-CLO 04 is accurately captured in practice. 

3.3. Student Learning Outcomes Analysis 

The achievement of the ILO of the Real Analysis course can be seen from the student's 

learning experience. Based on the data on student learning outcomes, the average 

achievement of each ILO charged in the Real Analysis course is above 70%. Details of the 

achievements of each ILO are shown in Table 5: 

Table 5. Achievement of Each ILO in Real Analysis Courses 

Code Border Achievements ILO 01 ILO 02 ILO 05 ILO 07 
And 80.00 Excellent 25 100% 11 44% 2 8% 20 80% 
G 65.00 Good 0 0% 14 56% 17 68% 4 16% 
A 55.00 Enough 0 0% 0 0% 5 20% 1 4% 
D 40.00 Less 0 0% 0 0% 1 4% 0 0% 
Sum 25 100 % 25 100 % 25 100 % 25 100 % 
Average 99.68 82.08 70.10 84.24 
SD 1.57 15.88 8.78 9.66 

 

Furthermore, a description of the achievement of the ILO of the Real Analysis course will 

be displayed in  Table 6. 

Table 6. Percentage of ILO Achievement in Real Analysis Courses 

ILO code ILO Description Average 
Achievement (%) 

Category 

ILO 01 Piety, integrity, and the spirit of Pancasila are 
based on Al-Islam and Muhammadiyah. 

99.68 Very High 

ILO 02 Applying a scientific mindset (logical, critical, 
creative, and innovative) in problem-solving 
and studying the field of education. 

82.08 Very High 
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ILO code ILO Description Average 
Achievement (%) 

Category 

ILO 05 Mastering factual, conceptual, procedural, 
and metacognitive knowledge of 
mathematics, including geometry, algebra, 
analysis, statistics, and computing, both to 
support mathematics learning at the primary 
and secondary education levels and for 
further study. 

70.10 High 

ILO 07 Utilizing science, technology, art, and culture 
to design and produce educational content, 
learning media, or entrepreneurship in the 
field of mathematics education, both 
physical and digital. 

82.24 Very High 

 

The analysis of student learning outcomes shows that all ILOs associated with the Real 

Analysis course achieve an average score above 70%. While this indicates generally 

satisfactory attainment, a deeper interpretation reveals important variations in the nature, 

depth, and validity of these achievements. 

ILO 02, which concerns applying a scientific mindset—logical, critical, creative, and 

innovative—in problem solving and educational inquiry, records an average achievement of 

82.08% and falls into the very high category. Although encouraging, this high score must be 

interpreted cautiously. The components of ILO 02—particularly creativity and innovation—are 

complex and require performance-based assessments that capture original reasoning or non-

routine problem solving. A high numerical score may therefore reflect strong mastery of logical 

or procedural reasoning typical of Real Analysis, while not fully evidencing the creative or 

innovative dimensions. This suggests that the assessment instruments may be more sensitive to 

analytical skills than to the broader scientific mindset intended by the outcome. 

ILO 05, which focuses on mastery of factual, conceptual, procedural, and 

metacognitive knowledge across major mathematical domains, shows an average 

achievement of 70.10%, categorised as high but positioned at the lower boundary of 

successful attainment. This relatively lower performance compared to other ILOs indicates that 

students encounter greater difficulty when demonstrating integrated forms of mathematical 

knowledge, particularly metacognitive aspects such as evaluating their own reasoning or 

connecting multiple representations. This pattern is consistent with findings in mathematics 

education research showing that conceptual and metacognitive mastery develops more 

slowly and typically requires iterative exposure and scaffolded reflection. Thus, the results point 

to the need to strengthen instructional approaches that explicitly cultivate metacognitive 

awareness and deep conceptual integration. 

ILO 07, which emphasises the use of science, technology, art, and culture to design and 

produce educational content or learning media, achieves an average of 82.24% and is also 

in the very high category. However, considering that Real Analysis is a theoretical course with 
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limited embedded media-production tasks, this high score raises methodological concerns. 

The measurement of ILO 07 in this context may rely heavily on indirect indicators—such as 

students’ ability to use digital tools for assignments—rather than authentic design or production 

of educational media. As such, the high score may not fully represent students’ applied 

competence in integrating technology, creativity, and pedagogical design. This highlights a 

potential misalignment between the intended outcome and the actual learning activities 

within the course. 

Overall, although the achievement data suggest strong performance across ILO 02, ILO 

05, and ILO 07, a critical analysis shows that these numbers may mask deeper challenges 

related to assessment validity, the complexity of the intended competencies, and alignment 

between course activities and broader programme-level outcomes. These findings underscore 

the need for more authentic, performance-oriented, and domain-specific assessment 

strategies to ensure that ILO achievement reflects genuine competence rather than 

procedural or indirect indicators. 

To provide a clearer picture of how well students achieved each Sub-CLO, the results of 

the CLO measurement are compiled and analysed in Table 7. This table displays the distribution 

of achievement levels across assessment components, enabling a deeper examination of 

alignment between intended outcomes and actual student performance. 

Table 7. Percentage of Course Learning Achievement (CLO) 

Code Border Access CLO 01 CLO 02 CLO 03 CLO 04 
And 80.00 Excellent 25 100% 11 44% 2 8% 20 80% 
G 65.00 Good - 0% 14 56% 17 68% 4 16% 
A 55.00 Enough - 0% - 0% 5 20% 1 4% 
D 40.00 Less - 0% - 0% 1 4% - 0% 
In the 0.00 Very Less - 0% - 0% - 0% - 0% 

 

The analysis of CLO achievement shows a varied pattern of student performance across 

the four Sub-CLOs. Sub-CLO 01 and Sub-CLO 04 exhibit the strongest results, with 100% of 

students achieving an Excellent category (≥80) in CLO 01 and 80% achieving Excellent in CLO 

04. These findings indicate that students are capable of demonstrating solid conceptual 

understanding and procedural reasoning, particularly in topics such as the construction of real 

numbers and foundational calculus (derivatives and integrals). The high proportion of students 

in the Excellent category suggests that when the learning content is procedural or structurally 

well-defined, students are able to engage effectively and perform at a high level. 

In contrast, the performance in Sub-CLO 03 (limits, continuity, real number lines) shows a 

markedly different pattern: only 8% of students reached the Excellent category, while the 

majority—68%—were in the Good category, and 20% fell into the Enough category. The 

presence of students in the Less category (4%) further reflects conceptual difficulties. This 

distribution indicates that while students can approach these topics at a basic or intermediate 
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level, they struggle to demonstrate deeper comprehension or higher-order reasoning aligned 

with the C5 level stated in the curriculum documents. 

Sub-CLO 02 similarly reflects challenges: although 44% of students reached the Excellent 

category, more than half (56%) are only in the Good category. No students fell into the Enough 

or Less categories, but the absence of Very High attainment across the cohort suggests that 

concepts such as real number sequences, absolute values, and completeness, while 

understood procedurally, may not yet be internalised conceptually at the level intended. 

Taken together, these results highlight a misalignment between the expected cognitive 

level (C5: evaluating) in the SLP and the actual performance profile of students. While students 

show strong mastery in areas supported by clear deductive structure (Sub-CLO 01 and 04), 

their performance declines in areas demanding conceptual abstraction and reflective 

reasoning (Sub-CLO 03). This pattern reinforces the long-standing findings in Real Analysis 

education that limits and continuity constitute conceptual bottlenecks because they require 

students to transition from formal recall to analytical justification and interpretation. 

The observed gaps suggest that although the CLOs are formally aligned with higher-

order cognitive demands, the learning activities and assessment instruments may still 

emphasize procedural tasks that do not sufficiently cultivate evaluative and reflective 

reasoning. Thus, the moderate achievement in Sub-CLO 03 is not merely a performance issue 

but a structural indicator of the need for more authentic, reasoning-oriented assessments and 

instructional strategies. 

3.4. Discussion of Findings and Comparison with Relevant Research 
The findings of this study show that the integration between ILO and CLO in the Real 

Analysis course at UAD has been implemented consistently from the level of formulation to 

planning, implementation, and evaluation. The curriculum documents, teaching activities, 

and assessment instruments reflect a coherent structure based on Outcome-Based Education 

principles. This indicates that the constructive alignment process has been internalized by the 

lecturers and supported institutionally. Even so, the analysis also reveals that several assessment 

items still operate at cognitive levels below those stated in the CLO, suggesting that structural 

alignment does not yet fully translate into functional alignment in practice. This gap implies the 

need for more precise operationalization of learning indicators and a more rigorous design of 

high-order assessment tasks. 

When compared with previous studies, the findings of this research demonstrate a more 

advanced alignment process. Handayani et al. (2024) found that lecturers often design SLPs 

referring to ILOs but do not ensure that learning activities and assessments reflect equivalent 

levels of learning indicators. In contrast, the Real Analysis course at UAD shows a stronger 

coherence between curriculum mapping, instructional strategies, and evaluation practices. 

This improvement is closely related to continuous training and internal quality assurance 

implemented by FKIP UAD, which responds to the problem identified by Asbri and Nurhayati 
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(2024) regarding the limited lecturer training in OBE implementation. Furthermore, in the 

context of assessment for theoretical mathematics courses, previous studies by Mejía-Ramos 

et al. (2012) and Hodds (2014) emphasized lecturers’ difficulties in designing valid rubrics for 

complex cognitive skills such as proof comprehension and reasoning. The present study offers 

contrasting evidence: although challenges remain, the existing assessments already 

incorporate reflective and conceptual elements rather than relying solely on procedural or 

formal proof questions. This supports the arguments of Vlachopoulos (2024) and Ajjawi et al. 

(2024) that authentic and reflective tasks can strengthen students’ higher-order thinking in 

mathematics. Thus, the achievement of CLO 1–4 among students can be partly attributed to 

the presence of authentic assessment components that encourage deeper engagement with 

mathematical concepts. 

The scientific contribution of this study lies in its demonstration of how constructive 

alignment can be realized in a theoretical mathematics course—an area where misalignment 

is commonly reported. The study also identifies the institutional mechanisms that enable 

effective alignment, particularly the use of FGDs, peer validation, and structured lecturer 

training. These mechanisms are rarely described explicitly in earlier studies on OBE 

implementation in Indonesia. In addition, the study highlights the distinction between structural 

and functional alignment, revealing that well-formulated CLOs may still fall short if assessment 

instruments do not fully capture the intended cognitive processes. 

From a practical perspective, the results suggest several improvements for curriculum 

mapping and assessment design. CLOs should be expressed using operational verbs that 

clearly reflect the intended Bloom level, and a detailed learning blueprint is needed to ensure 

that teaching methods align with expected outcomes. Assessment design also requires 

refinement, especially for CLOs targeting C5-level or evaluative competencies, which should 

be measured using tasks that require justification, analysis, and reflection. Developing analytic 

rubrics for evaluating proofs and reasoning will help strengthen the validity of scoring. Finally, 

a systematic feedback loop based on student performance should be established to 

continuously refine SLPs, assessments, and teaching strategies. 

Theoretically, these findings reinforce the constructive alignment model proposed by 

Biggs and Tang (2011), showing that alignment is effective only when intended outcomes, 

learning activities, and assessments are consistently connected. The results also extend the 

model by emphasizing that constructive alignment is not merely a design framework but an 

ongoing institutional practice that requires feedback mechanisms, collegial dialogue, and 

professional development. Without these supporting structures, alignment risks becoming 

superficial and limited to document compliance. The experience of the Real Analysis course 

demonstrates that when these elements are present, constructive alignment can meaningfully 

support students’ development of higher-order thinking skills in mathematics. 
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4. CONCLUSION 

The analysis of CLO achievement reveals a varied pattern of student performance 

across the four Sub-CLOs. Sub-CLO 01 and Sub-CLO 04 show the strongest results, with 100% of 

students achieving Excellent in CLO 01 and 80% in CLO 04. These findings indicate that students 

demonstrate solid mastery of structurally well-defined and procedural material, such as the 

construction of real numbers and foundational calculus concepts. 

In contrast, Sub-CLO 03 displays the weakest performance profile, with only 8% of 

students reaching Excellent and a notable proportion (20%) falling into the Enough category 

and 4% into Less. This suggests persistent conceptual difficulties in understanding limits, 

continuity, and real number lines—topics that inherently require higher-order abstraction and 

evaluative reasoning. Sub-CLO 02 also reflects moderate achievement, with most students 

performing at the Good level, indicating that foundational concepts like sequences, absolute 

values, and completeness are understood but not yet fully internalized at the intended 

cognitive depth. 

Overall, these results highlight a misalignment between the higher-order cognitive 

expectations (C5) stated in the curriculum and actual student performance, particularly in 

conceptually demanding areas. The pattern suggests that instructional and assessment 

practices may lean too heavily on procedural tasks, underscoring the need for more 

reasoning-oriented learning activities and authentic assessments to better support the 

development of reflective and evaluative thinking in Real Analysis. 
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