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Abstract: Undergraduate graduates must achieve the Indonesian National Qualifications Framework level 6. The graduate 

profile can be accomplished by enhancing 21st-century competencies, namely collaboration, critical thinking, and cognitive 

learning outcomes. This study aimed to examine the profile of students’ collaboration, critical thinking skills, and cognitive 

learning outcomes. This study included 73 students majoring in Biology from the Faculty of Mathematics and Natural 

Sciences at the State University of Malang. The study employed a quantitative descriptive. The method used was a survey. 

The instruments used were questionnaires for collaboration skills and tests for critical thinking and cognitive learning 

outcomes.  Data analysis was accomplished by computing the average value of the indicators. The computation results were 

then applied to the criterion table and categorized accordingly. The results showed that students' collaboration skills were 

characterized as very good, with more than 75% of students scoring excellent or good on each criteria. Students' critical 

thinking skills remained moderate, with more than 75% of students scoring moderately on application, analysis, and 

evaluation markers. Students' cognitive learning outcomes were still classed as moderate, with the majority of students 

scoring moderately on all indicators. İt can be concluded that student collaboration skills are categorized as excellent, 

students' critical thinking skills are categorized as intermediate, and students' cognitive learning outcomes remain moderate. 
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Introduction 

 
Undergraduate students, aligned to the Indonesian 

National Qualifications Framework (KKNI) level 6, have to 

demonstrate proficiency of theoretical ideas within their 

field, formulate procedural problem-solving strategies, make 

rational choices based on data analysis, and provide guidance 

in determining alternative solutions independently as well as 

collaboratively [1]. The profile can be accomplished through 

creative instructional strategies that strengthen learning 

quality and foster cognitive development in students [2]. In 

addition to teaching, the mastery of 21st-century skills is 

crucial for achieving the graduate profile. The 4Cs—

communication, collaboration, creativity, and critical 

thinking—identified by the Partnership for 21st Century 

Skills, underscore the significance of these competencies, 

which are increasingly acknowledged as vital intellectual 

skills [3]. 

The idea of 21st-century skills is that schools should 

focus on teaching pupils the most applicable, practical, in-

demand, and broadly useful abilities [4]. The 21st century 

skills as the essential necessities for the future viability of the 

organization. These skills include talents, learning attitudes, 

and competencies [5]. Those who have graduated from 

universities are expected to have the abilities since these 

competences are essential for successfully navigating and 

excelling in the complex and dynamic demands of the 

workforce in the 21st century [3].  

Learning and working effectively in the digital age 

necessitates the ability to manage constantly expanding 

amounts of information, generate new knowledge, and 

collaborate with others. Collaboration is emphasized [6]. 

Having positive collaboration dispositions is considered vital 

for students to have greater creative self-efficacy [7], to more 

successfully acknowledge shared goals and shared benefits 

when working with others [8], to be more delighted with 

online courses [9], and to learn effectively in our global 

knowledge society [10]. The aspects are interconnected 

within the context of daily life [11]. Collaboration plays a 

significant role in enhancing students' mastery of knowledge 

and cognitive skills, including critical thinking and problem-

solving [12]. Collaboration skills can enhance critical 

thinking abilities. Collaboration abilities allow students to 

study, synthesize, and evaluate ideas collectively [13]. 

Furthermore, collaboration can enhance learning 

performance [14]. 

Critical thinking is a type of thinking talent that is 

related to an individual's cognitive capacities. Critical 

thinking is defined as a complex combination of information, 

abilities, and predispositions that can be deliberately 

developed with appropriate stimuli [15]. Critical thinking 

capacity is a skill that every student must possess in order to 

keep up with advances and face future educational 

challenges; it is employed in decision making and issue 

solving in everyday life. A person with strong critical 

thinking abilities can think in various ways to develop new 

and better ideas, look at problems from multiple viewpoints, 

explore multiple techniques to investigation, and generate 

ideas with multiple considerations [16]. Collaborators in 

higher education institutions and corporate employers. 
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Students with strong critical thinking can establish 

dedication and concern, which fosters active involvement; 

achieve lifetime learning and self-discipline; and change 

their actions to achieve long-term educational progress. 

Furthermore, critical thinking is a fundamental human talent 

for understanding and dealing with the world's various 

hazards and changes [17].  

Cognitive learning outcomes are important in 

education because they are used to assess students' 

comprehension of the content under study. Furthermore, 

using the learning outcomes, teachers can measure the 

success of a learning activity (Miliinawati). Cognitive 

learning has been considered the most evident sign of 

educational quality, and it is usually tested through tests or 

continual evaluations [18][19]. Cognitive capacities play an 

important part in problem solving by processing the mental 

state associated with learning [20]. 

The capacity for critical analysis among students 

appears to be lacking, particularly in their evaluative skills 

[21]. The critical thinking abilities of students tend to be 

diminished in those exhibiting low levels of academic 

engagement [22]. The levels of critical thinking, creativity, 

and collaboration skills among students are notably deficient 

[23]. The deficiency in collaboration skills can be attributed 

to the constraints placed on students, which inhibit their 

ability to engage freely in cooperative endeavors aimed at 

achieving objectives. Students concentrate solely on the 

assigned tasks. The interplay of collaborative efforts and 

analytical reasoning significantly influences the educational 

achievements of students. The cognitive learning outcomes 

of students have not reached their full potential [24]. The 

skill profiles of students require enhancement and are 

categorized into low-level, immersive, trial-and-error, and 

organized types, all of which are affected by the self-efficacy 

of the students [25]. Several studies have investigated the 

profile of students' 21st-century skills. However, this study 

examined the profile of collaboration and critical thinking 

skills, as well as the implications for reaching cognitive 

learning objectives and KKNI level 6 in biology education. 

 

Research Methods  
 

This research is a quantitative descriptive study. The 

method utilized was a survey. This study included 73 

students majoring in Biology from the Faculty of 

Mathematics and Natural Sciences at the State University of 

Malang. The sample was determined using a random 

sampling procedure. The instruments employed consisted of 

questionnaires assessing collaborative skills and assessments 

for critical thinking skills, as per [26]. Cognitive learning 

results of students were assessed by cognitive ability tests. 

The validity and reliability of all instruments was assessed 

using Pearson's product-moment correlation coefficient and 

Cronbach's Alpha. The results of the validity and reliability 

tests suggested that all of the test items demonstrated both 

validity and reliability. The collected data were further 

examined utilizing measures of collaborative skills, critical 

thinking, and cognitive learning outcomes. The findings of 

the data analysis were further delineated according to the 

criteria for cooperation skills, critical thinking, and cognitive 

learning outcomes as presented in Table 1. 

 

Table 1. Students’ collaboration, critical thinking, and 

cognitive learning outcomes criteria  

Score Category 

3.33≤x≤4 Excellent 

2.66≤x<3.33 Good 

1.66≤x<2.66 Intermediate 

1≤ x<1.66 Low 

Source: Adaptation [27] 

 

Results and Discussion  

 
The 21st century skills especially creativity, critical 

thinking, communication, and critical thinking placed them 

as the top priority in educational and professional institution. 

Collaboration and critical thinking are crucial for students to 

achieve excellence academic performances. Mastery of 21st 

century skills and strong learning outcomes enable students 

to become world leaders because they are capable of solving 

challenges and have broad ideas. 

Figure 1 demonstrates that many students have expert 

collaboration abilities, with more than 75% having expert 

levels for each indicator of working effectively, 

demonstrating respect, compromise, and accountability. 

Students' excellent collaboration abilities are a result of their 

exposure to working in groups through cooperative learning 

activities and biology practicum. According to the 

compromise indicator, 8.2% of students were at the basic 

level. These findings suggest that some students continue to 

make compromises just to expedite the completion of 

assignments, rather than to attain common goals. 

Furthermore, collaboration can enhance learning 

performance [14]. Negotiation is an essential component of 

collaboration, in which students must share their ideas with 

their partners, consider the opinions of others, and try to alter 

their own ideas and actions accordingly. groups. Cooperation 

focuses on students' overall attitudes toward collaboration 

and working in pairs or small groups, such as their 

perceptions of the effectiveness and/or preferences for the 

working mode [28]. Collaboration consists of cooperation 

between two or more persons, the nature of autonomous and 

voluntary cooperation, agreement on the mechanism of 

interaction, issue domain partition, collaborative decision-

making, and the presence of a common purpose [29]. 
Consequently, unskilled group members demonstrated an 

inability to perform collaborative tasks effectively, including 

a lack of constructive and critical argumentation [30]. 

Compromise skills are crucial in these contexts, as students 

must navigate differing opinions, manage conflicts, and 

achieve constructive agreements in both real and virtual 

settings [31]. 

Figure 2 indicates that the majority of students exhibit 

critical thinking skills at an intermediate level. A significant 

number of students continue to struggle with the processes 

of analysis, synthesis, and application. The data indicates 

that over 50% of students are positioned at the intermediate 

and basic levels across each indicator. In the assessment 

criteria, a number of students fall within the high and 

medium ranges. The majority of students have successfully 

identified data to formulate conclusions that align with the 

established facts. This outcome is reflected in the percentage 

of students exceeding 50% on the metric for utilizing data to 

enhance critical thinking skills [32]. Students' inadequate 

application abilities are caused by a lack of mastery of 
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information for problem solving. Students typically use one 

or two sources to address difficulties. Poor synthesis skills 

are caused by students just considering one point of view 

while drawing conclusions. Both variables are associated 

with student self-efficacy, particularly in problem-solving. 

The study also revealed a significant correlation between 

self-efficacy and critical thinking; notably, as students' self-

efficacy increased, so did their level of academic 

engagement [33]. 

Learning approaches such as cooperative learning 

and discussion methods also contribute to students' 

insufficient critical thinking development. This is because 

these learning models and approaches do not prepare 

students to use various resources to solve real-world 

problems. In cooperative learning, students tend to use just 

one or two sources. The learning models and methods 

employed significantly influence the critical thinking 

abilities of students with suboptimal skills in this area [34]. 

Their claim emphasizes the importance of educators being 

mindful of how to cultivate healthy thinking habits in their 

students [35].  

 

 
Figure 1. Students' Collaboration Skills Profile 

 
Figure 2. Students' Critical Thinking Skills Profile 

 
Figure 3. Students' Cognitive Learning Outcomes Profile 
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Figure 3 showed that the majority of students 

scored in the middle to low range for each indication. In the 

analyzing indication, 53.42% of pupils were at a medium 

level, with 32.88% at a poor level. 45.21% of students 

demonstrated a medium level, while 27.40% exhibited a low 

level regarding the indicator of creation. According to the 

evaluation indicator, 49.32% of students achieved a 

moderate level, while 28.77% attained a low level. The lack 

of analyzing and creating skills is due to trouble developing 

ideas when completing coursework assignments alone. The 

majority of students struggle to think creatively and generate 

ideas intuitively and spontaneously. Deadlock of ideas is the 

most significant issue contributing to the difficulty of 

creating ideas among technical students. The deadlock of 

ideas reflects a deficiency in critical thinking skills [36]. 

Based on observations and interviews conducted with 

educators, there are three key observations can be made: the 

learning process remains predominantly teacher-centered, 

students are unable to pose or respond to questions, and the 

learning model lacks diversity, indicating a need for an 

innovative approach which leads to poor performance in 

cognitive learning outcomes [37]. Academic performance is 

consistently linked to effective learning and study strategies 

influenced by cognitive processes [38]. 

 

Conclusion 

 
The research findings indicate that the profile of 

student collaboration skills is categorized as excellent. The 

critical thinking skills of students are categorized as 

intermediate. Indicators of well-developed critical thinking 

skills in pupils include the utilization of data to formulate 

critical perspectives. The cognitive learning outcomes of 

students remain categorized as moderate. The findings 

indicated that strengthening critical thinking skills and 

cognitive learning outcomes through the development of 

models, methods, strategies, and educational media is 

essential for accomplishing the KKNI level 6. 
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