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Abstract: Assessment of learning outcomes needs to consider the appropriateness between the level of 
difficulty of questions and the cognitive level being measured, especially in Physical Geography–
Geomorphology material that requires higher-order thinking skills (HOTS). This study aims to analyze 
the relationship between the level of difficulty of questions and cognitive levels as defined by Bloom's 
Taxonomy and Marzano's Taxonomy. The study employs a quantitative descriptive approach by 
developing ten essay-type questions classified according to both taxonomies. The difficulty level analysis 
was conducted using Classical Test Theory (CTT) with the parameter of the proportion of participants 
who answered correctly. The research results indicate that difficulty levels do not always correlate with 
cognitive levels. In Bloom's Taxonomy, C1 questions tend to be the easiest, while in Marzano's 
Taxonomy, C3 questions are actually easier than other levels. This demonstrates that difficulty levels and 
cognitive levels are two distinct concepts, so the perception that HOTS questions are always difficult is 
not entirely accurate. In conclusion, the development of assessment instruments must consider the 
relationship between learning objectives, cognitive levels, and item characteristics. The study 
recommends integrating HOTS-based learning into geomorphology material through the use of 
contextual media and geospatial technology to support meaningful assessment and the development 
of 21st-century skills. 
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INTRODUCTION 

Learning outcome assessment is conducted to evaluate students’ knowledge attainment 
and competencies as the result of the learning process. Students’ learning outcomes can be 
determined by the instructional programs (Ridha et al., 2025) implemented by teachers in the 
classroom. For example, in learning models such as problem-based learning and inquiry-based 
learning, the application of these approaches supports students’ learning processes, enabling 
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them to achieve outcomes such as the development of critical thinking skills (Is’ad & Sukarmin, 
2022; Sutiani et al., 2021). Furthermore, specific skills or competencies can also be fostered 
through other instructional models, such as creative thinking through project-based learning 
(Biazus & Mahtari, 2022), collaboration skills through cooperative learning, and spatial thinking 
skills through spatial-based learning (Manek, 2023) 

It is challenging to ascertain whether a student possesses higher-order thinking skills (HOTS) 
if the learning process they experience does not facilitate such cognitive development. The 
cultivation of HOTS is generally fostered through learning activities such as student-centered 
learning and active learning (Akyol & Garrison, 2011; Limbach & Waugh, 2010; Retnawati et al., 
2018). In this regard, it is essential to evaluate the implementation of instructional programs to 
ensure that students’ knowledge and competencies result from meaningful learning 
experiences (Umami, 2018). Learning that fails to support significant knowledge or competency 
development risks becoming meaningless, resulting in no substantial improvement or 
enrichment of students’ abilities, which in turn may lower students’ motivation to engage in 
learning (Agra et al., 2019) 

The quality of learning assessment outcomes can depend on several factors, one of which 
is the quality of the test as an instrument for revealing students’ knowledge, competencies, 
and abilities after participating in a learning program (Tiban et al., 2021). An effective test must 
demonstrate high measurement validity, meaning it should accurately assess the intended 
constructs (Azwar, 2018). In addition, item characteristics play a critical role in influencing the 
accuracy of learning outcome measurements. Among these, item difficulty refers to the 
probability that a test item will be answered correctly or incorrectly by students, while item 
discrimination reflects the ability of an item to differentiate between high-achieving and low-
achieving students (Daryanto, 2010; Kaka et al., 2024). 

Recent trends underscore the necessity for education to develop individual potential and 
skills across diverse subjects and disciplines. Twenty-first-century skills include cognitive 
abilities and competencies that require enhancement. Consequently, relevant instruments are 
needed to assess abilities across a range of cognitive levels, from higher-order thinking skills 
(HOTS) to lower-order thinking skills (LOTS). One approach to gauging the complexity of 
cognitive abilities is through Bloom’s and Marzano’s taxonomies, both of which classify 
cognitive levels according to the complexity of thinking processes. These frameworks enable 
the development of assessment instruments containing items that measure both HOTS and 
LOTS. 

In practice, Bloom’s taxonomy comprises six cognitive levels, ranging from C1 to C6. Levels 
C1 to C3 are categorized as lower-order thinking skills (LOTS), while levels C4 to C6 are 
associated with higher-order thinking skills (HOTS). Meanwhile, Marzano’s cognitive taxonomy 
represents a multidimensional framework encompassing distinct dofmains, namely the 
metacognitive system, the cognitive system, the self-system, and knowledge (Sun et al., 2023). 
Accordingly, both Bloom’s and Marzano’s taxonomies adopt different approaches in 
conceptualizing cognitive abilities. Nevertheless, in educational practice, these taxonomic 
frameworks are frequently employed as essential guidelines for determining the complexity of 
cognitive processes in learning.  

Instruction that supports both simple (lower-order) and complex (higher-order) thinking 
should be applied across all subjects, including Physical Geography, specifically 
Geomorphology. Students should not only recall or understand the causes and effects of 
studied phenomena but also be able to propose ideas for addressing or solving problems 
related to the subject matter. Therefore, assessments should consider multiple cognitive levels 
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to ensure comprehensive evaluation and to encourage the development of HOTS, which are 
essential for addressing real-world challenges. 

The development of learning outcome tests often relies on cognitive level and item difficulty 
as guiding principles. However, there is a tendency to assume that items measuring higher 
cognitive levels must be difficult, and vice versa that items measuring lower cognitive levels 
must be easy. In reality, cognitive level and difficulty are distinct concepts: cognitive level refers 
to the mental effort required to solve an item, whereas difficulty level refers to the proportion 
of students answering the item correctly or incorrectly (Rajagukguk & Naibaho, 2023).  

Despite extensive theoretical discussion on Bloom’s and Marzano’s Taxonomies, empirical 
research directly examining the correspondence between item difficulty and cognitive levels 
remains scarce. Previous studies have mainly focused on developing HOTS-based assesments 
without analyzing whether higher-order questions are indeed more difficult in practice. 
Furthermore, there is a lack of evidence from Physical Geography, particularly Geomorphology, 
where conceptual understanding and analytical reasoning are equally critical. 

This study aims to analyze test items measuring students’ learning outcomes in the topic of 
Physical Geography Geomorphology, focusing on the evaluation of item difficulty in relation 
to cognitive level as reflected in Bloom’s and Marzano’s taxonomies. 

METHODS 

Focus Study 

The research conducted using a descriptive analysis design with a quantitative approach. 
The primary focus was to explore the alignment between item difficulty levels and the cognitive 
level of the test items developed. The construction of test items was based on the cognitive 
ability levels outlined in Bloom’s Taxonomy and Marzano’s Taxonomy. Consequently, each test 
item was categorized according to both Bloom’s and Marzano’s cognitive level classifications. 

Subsequently, the study proceeded with an item analysis. In this context, each test item 
could be assigned to different taxonomy levels due to the application of two distinct 
taxonomies in item construction. However, each item possessed only one difficulty index value, 
determined through the item analysis process. This allowed for the assessment of the 
consistency between item difficulty levels by comparing the classification of items according 
to Bloom’s Taxonomy and Marzano’s Taxonomy. The overall research framework is illustrated 
in the following diagram (Figure1). 

 
Figure 1. Research Flowchart 
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Bloom and Marzano Cognitive Taxonomy 

Taxonomies of Ability represent conceptual frameworks that describe the hierarchy or levels 
of proficiency or competence of individuals across various domains. Prominent educational 
theorists such as Bloom and Marzano have each proposed their own taxonomies of individual 
abilities, grounded in their respective theoretical considerations. Bloom, for instance, 
conceptualized cognitive abilities in a structured hierarchy ranging from the lowest to the 
highest levels (Ulfah & Arifudin, 2023). Over time, Bloom’s Taxonomy has frequently been 
employed as a foundation for designing both learning objectives and assessment frameworks 
(Nafiati, 2021). Through the use of Bloom’s Taxonomy, assessment and evaluation can be 
designed to align integrally with predetermined learning objectives and instructional programs. 
Bloom’s framework also classifies abilities acquired through learning into three domains: 
cognitive, psychomotor, and affective. 

In contrast, Marzano proposed a more complex multidimensional representation of 
individual abilities. According to Marzano, the outcomes of learning are not limited to the stage 
at which individuals acquire or manipulate knowledge (Suhendro et al., 2021). Instead, they 
extend to considerations of relevance, urgency, and self-evaluation in the acquisition of that 
knowledge. Learning outcomes, therefore, are influenced not only by cognitive processes but 
also by additional factors such as emotion, motivation, and an individual’s self-awareness in 
managing their own learning (Azzahra et al., 2025). 

A commonality between Bloom’s Taxonomy (BT) and Marzano’s Taxonomy (MT) lies in their 
hierarchical structuring of knowledge based on learning outcomes, ranging from lower-order 
thinking skills (LOTS) to higher-order thinking skills (HOTS). In Bloom’s hierarchy, the levels 
progress from Remembering (C1), Understanding (C2), Applying (C3), Analyzing (C4), 
Evaluating (C5), to Creating (C6) (Ramdhani et al., 2024). Meanwhile, Marzano’s hierarchy 
ranges from Level 1 (Retrieval) and Level 2 (Comprehension) to Level 3 (Analysis) and Level 4 
(Knowledge Utilization) (Saputri et al., 2019). Given these clear frameworks for categorizing 
cognitive levels, the present study evaluates the outcomes of test item development by 
examining the consistency of item parameter values in relation to the cognitive levels defined 
in each taxonomy. 

Question Quality and Spesifications Analysis 

The quality of a test can be evaluated through item parameters, including difficulty level and 
discrimination index (Erfan et al., 2020; Ramadhan & Hidayatullah, 2023). Another parameter, 
guessing, is specifically used to assess the quality of multiple-choice items. The difficulty level 
refers to the distribution of individuals (Nuridayanti et al., 2024) who answer an item incorrectly 
(Son, 2019), while the discrimination index indicates the item’s ability to distinguish between 
individuals with high and low levels of ability (Setiyawan & Wijayanti, 2020; Saputri et al., 2023).  

Identifying item parameters is essential in test development, as high-quality items are crucial 
for the assessment and evaluation of instructional programs by teachers or instructors. At the 
higher education level, test items are often designed to measure higher-order thinking skills 
(HOTS), with the aim of supporting the evaluation and enhancement of competencies relevant 
to specific fields of study. 

The items developed in this study are in the form of essay questions. In general, essay 
questions are considered more effective than multiple-choice questions for measuring HOTS 
(Inayati et al., 2024; Hardina, 2025). Essays allow test-takers to express a broad range of ideas 
related to the question, whereas multiple-choice items restrict responses to predetermined 
options and are therefore less able to capture relevant but unconventional answers. 
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The item analysis in this study is limited to the difficulty parameter, using the Classical Test 
Theory (CTT) approach. The difficulty parameter is often associated with the cognitive 
taxonomy applied in test development. While high difficulty levels may suggest that individuals 
who answer the item correctly possess high ability, this does not necessarily indicate that they 
have advanced cognitive skills. Difficulty level and cognitive taxonomy are distinct components: 
difficulty is an inherent attribute of the test item, while higher-order thinking skills (HOTS) are 
characteristics of the individuals being assessed. 

In classical test theory, this is represented by the following equation.  
𝑃(%) = 	!"#$%&	()	*%+*%%+	,-(	./+,%&%0	1(&&%1*23

4(*.2	/"#$%&	()	*%+*%%
      (1) 

with interpretation 
P ≥ 0.70 : Easy question (≥ 70% participants answered correctly) 
0.30 ≤ P < 0.70  : Medium difficulty questions (30%–69% participants answered correcty) 
P < 0.30 : Difficult question (< 30% participants answered correctly) 

RESULTS AND DISCUSSION 

Differences in Levels of Difficulty in Bloom's Taxonomy and Marzano's Taxonomy  

The items developed in this study are essay-type questions. The scoring was conducted 
using a classification scale ranging from 1 to 4, where a score of 1 represents the lowest 
achievement and a score of 4 represents the highest. A total of 10 items were developed, each 
of which was classified according to its cognitive level based on both Bloom’s Taxonomy and 
Marzano’s Taxonomy. For items categorized at the same cognitive level, the difficulty index 
was calculated as the average of the difficulty values for those items. Consequently, each 
cognitive level was assigned a single difficulty index value. The results of the item difficulty 
analysis are presented in the following table. 

Table 1. Distribution of Question Difficulty Levels in Each Taxonomy 

Score Bloom’s Taxonomy  Marzano’s Taxonomy 
C2 C3 C4  C1 C2 C3 

1 0.05 0.07 0.20  0.03 0.07 0.11 
2 0.19 0.12 0.28  0.06 0.22 0.21 
3 0.39 0.32 0.27  0.25 0.45 0.31 
4 0.37 0.49 0.24  0.66 0.27 0.37 
Avg 0.25 0.25 0.25  0.25 0.25 0.25 
Std.Dev 0.14 0.17 0.03  0.25 0.14 0.10 

 
The score distribution, as presented in the table above, illustrates the difficulty level of the 

developed essay items. In essay-type assessments, difficulty level can be determined based on 
the distribution of test-takers across score categories. A score of 4 represents the highest 
achievement category; therefore, if the majority of test-takers obtain a score in this category, 
the item can be classified as “easy.” Conversely, if the majority of test-takers score in the lowest 
category (score 1), the item can be considered “difficult.” 

Items categorized at the cognitive level C2 in Bloom’s Taxonomy or C1 in Marzano’s 
Taxonomy fall within the “moderate” difficulty category. This classification is based on the score 
distribution, where more than 30% of test-takers obtained scores in categories 3 and 4 (for 
Bloom’s Taxonomy), and more than 60% obtained scores in category 4 (for Marzano’s 
Taxonomy). 
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Items at the C2 (Understanding) level represent the lowest cognitive level in Bloom’s 
Taxonomy, while items at the C1–Level 1 (Retrieval) level represent the lowest cognitive level 
in Marzano’s Taxonomy. The highest cognitive level items in each taxonomy are C4 (Analyzing) 
in Bloom’s Taxonomy and C3–Level 3 (Analyzing) in Marzano’s Taxonomy. The data analysis 
results do not indicate high difficulty levels for items at the highest cognitive levels. This is 
evidenced by the increasing number of individuals in higher score categories (C3 – Bloom’s 
Taxonomy). Overall, the distribution of item difficulty levels for each taxonomy is presented in 
Figures 2 and 3. 

 
Figure 2. Graph of Difficulty Level Distribution according to Bloom's Taxonomy 

 

 
Figure 3. Graph of Difficulty Level Distribution according to Marzano's Taxonomy 
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In general, both in Bloom’s and Marzano’s cognitive taxonomies, no items were found with 
a difficulty index greater than 50%, meaning that only a small proportion less than half of the 
test-takers obtained a score in category 1. Furthermore, the distribution of test-takers across 
score categories did not consistently increase in line with the rise in cognitive level. For example, 
in Bloom’s Taxonomy, the lowest-level items (C1, blue line) were the easiest, whereas in 
Marzano’s Taxonomy, the easiest items were those at level C3 (orange line). 

The standard deviation values indicate a tendency for the number of test-takers in each 
score category to become more evenly distributed as the cognitive level increases. In other 
words, the higher the cognitive level, the more balanced the distribution of scores across 
categories 1, 2, 3, and 4, with minimal variation in the number of test-takers in each category. 
Further research is required to determine the significance of this finding, and thus it cannot yet 
be concluded that higher cognitive levels necessarily correspond to greater item difficulty for 
test-takers. 

Compilation of Physical Geography Questions - Geomorphology 

Higher Order Thinking Skills (HOTS)-based questions aim to develop students’ critical 
(Laksono, 2018), analytical, creative, and evaluative thinking abilities. In constructing science-
related test items, particularly in physical geography topics such as geomorphology, the 
questions should incorporate elements that stimulate students to comprehend, apply, analyze, 
evaluate, and devise solutions to phenomena or problems related to landforms on the Earth’s 
surface, which constitute the core focus of geomorphological studies. 

Geomorphology encompasses the study of various landforms, including those shaped by 
endogenic processes (structural, volcanic) and exogenic processes (from denudational to 
glacial) (Kurnianto, 2019). Such a scope inherently requires supportive factors, such as 
providing relevant visual stimuli. Several principles are essential in developing HOTS-based 
assessment items in geomorphology. One of the key requirements is the use of contextual and 
engaging stimuli (Fanani, 2018; Suhendro et al., 2021), such as geomorphological maps, 
landscape photographs, graphs, data tables, or descriptive accounts of natural phenomena; 
and (2) designing questions that enable students to solve problems by enhancing their 
analytical and synthetic skills, for example, by linking geomorphological concepts to the natural 
processes that shape Earth’s landscapes. 

HOTS-based questions also serve as tools for evaluating the effectiveness of teaching and 
learning. In other words, HOTS cannot be adequately measured even with well-developed 
items if instruction does not actively train higher-order thinking processes. Such questions are 
only valid if preceded by learning activities that stimulate higher-order thinking. 

For example, the question “Explain the differences and similarities in landscape 
characteristics based on the influence of endogenic and exogenic processes!” requires students 
to identify two main factors (endogenic and exogenic forces), analyze their interrelationships, 
and compare the characteristics of the resulting landforms. This task falls under the C4 (analysis) 
category in Bloom’s taxonomy, demanding students to differentiate concepts and make 
comparisons grounded in scientific arguments.  

Conversely, the question “Explain the stages of erosion in the formation and development 
of landforms!” is considered easier, as the instructions are explicit and the scope is specific. It 
belongs to the C2 (comprehension) level, where students are merely expected to describe the 
stages without engaging in complex reasoning or argumentation, making it more reproductive 
than reflective. 
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Another example, “Give three examples demonstrating that volcanic processes are 
geomorphic agents capable of changing landscapes!”, requires students to evaluate the role 
of volcanic processes as geomorphic agents and provide three relevant examples, along with 
logical explanations of how these processes contribute to landform changes. This question falls 
under C5 (evaluation), as it demands judgment and justification supported by scientific 
evidence. 

HOTS-based assessment in physical geography, particularly in fundamental geomorphology, 
should not merely test students’ theoretical understanding. It must also evaluate their ability 
to connect concepts with real-world contexts, conduct critical analyses, and develop creative 
solutions to complex problems. Such an approach fosters the higher-order thinking skills 
essential for comprehensively understanding the dynamics of geomorphological processes. 

The Urgency of Developing HOTS in Physical Geography Learning 

Higher Order Thinking Skills (HOTS) refer to cognitive processes that go beyond the mere 
memorization of theories (Yen & Halili, 2015; Widyawati et al., 2021). Instead, HOTS emphasize 
the ability to reinterpret and communicate acquired information effectively to others (Astuti, 
2018). HOTS require individuals to engage in active cognitive processing when confronted with 
specific factual situations. In the context of physical geography, problems are often framed in 
relation to everyday and factual natural phenomena, such as volcanic eruptions, which are 
caused by endogenous forces, the impact of such phenomena, and the appropriate mitigation 
measures to minimize the potential impact of disasters (Irawan et al., 2024). Students are 
expected to explain the role of endogenous forces in the occurrence of volcanic eruptions 
within their locality. This demands more than basic comprehension; it requires the ability to 
critically assess, draw logical conclusions, and propose effective solutions in response to the 
information or phenomena presented. 

Physical geography learning particularly in geomorphology based on HOTS plays a crucial 
role in fostering students’ critical and analytical thinking skills. The integration of HOTS into 
geography instruction enables students not only to grasp fundamental concepts but also to 
analyze, evaluate, and devise solutions to complex geomorphological problems. HOTS-based 
geography assessment encourages students to think critically and creatively in understanding 
geosphere phenomena (HSB & Mukminan, 2024), thereby equipping them with essential 
higher-order thinking capabilities to address global challenges. 

The implementation of HOTS-based geomorphology learning plays a significant role in 
enhancing students’ problem-solving and decision-making skills. Through this approach, 
students are guided to identify, analyze, and formulate solutions to various geomorphological 
issues, such as erosion, landslides, and landform changes. Geography education, therefore, is 
directed toward fostering higher-order thinking, critical reasoning, and creativity. Consequently, 
students acquire not only theoretical knowledge but also contextual understanding that 
reflects current environmental conditions, enabling them to fully comprehend 
geomorphological phenomena, particularly those occurring in their immediate surroundings 
(Irawan et al., 2022). 

Moreover, HOTS-based geomorphology learning promotes the integration of diverse 
information sources and technologies into the learning process. The use of tools such as 
Geographic Information Systems (GIS) and geospatial data allows students to conduct in-depth 
spatial analyses, thereby deepening their understanding of Earth’s surface dynamics. As 
emphasized by Rizqi and Rahmah (2023), geography assessments in the 21st century must 
incorporate higher-order thinking skills that align with advancements in technology and 
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information. In this way, students are prepared to become adaptive and competent individuals 
capable of leveraging technology to solve physical geography problems. 

CONCLUSION 

The study concludes that item difficulty and cognitive level are two independent constructs 
in the assessment of learning outcomes. While item difficulty reflects how many students can 
correctly answer a question, cognitive level represents the mental process involved in solving 
it. The results show that questions categorized as higher order thinking skills (HOTS) are not 
always more difficult than those in lower order thinking skills (LOTS), indicating that difficulty 
does not directly correspond to cognitive complexity. Therefore, in Physical Geography 
particularly in Geomorphology developing valid, problems-based assessment instruments is 
essential for accurately measuring students high order thinking skills abilities. 
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