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ABSTRACT: The study aimed to determine the alignment of the science competencies with the 21st Century Skills 
measured in the National Achievement Test (NAT). The competencies per quarter for each grade level considered in this 

study were mapped using the researcher-made competency alignment analysis matrix to articulate 21st-century skills such 

as information literacy, problem-solving, and critical thinking skills. The competencies in science for Grades 3 and 10 
have a high representation of developing information literacy skills and moderate representation in critical thinking and 

problem-solving skills. The Grade 6 science competencies have a high representation of developing information literacy 
skills than the other skills. In contrast, the senior high school science competencies have a high representation of 

developing information literacy and critical thinking skills. The study showed that the science curriculum addressed the 

development of some 21st-century skills but needed to fully address the development of problem-solving skills. Thus, the 
science written curriculum may need to be reviewed to revise some competencies and include more competencies on 

problem-solving skills development. 
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I. INTRODUCTION  

Technological and economic changes profoundly affect the 

nature and demand of the workplace, and the modern 

workplace requires workers to learn new skills and ways of 

thinking. Education has become the main mechanism 

providing individuals with the knowledge, skills, and 

competencies needed [1]. In response to these societal 

demands, every aspect of our education system—standards, 

assessments, professional development, curriculum and 

instruction, and learning environments—must be aligned to 

prepare the students with the 21st-century skills needed to be 

successful in work and life [2]. These 21st-century skills have 

been elaborated that include being able to use the information 

to solve complex problems, to think critically about tasks, to 

effectively communicate and work in collaboration with 

people from a variety of different cultures and use a variety of 

other techniques, to adapt, to be creative and innovate to the 

rapidly changing environments and demands and 

circumstances, to gain global awareness, and to have mastery 

of rigorous academic content [3–5].  

In consequence, the Philippine basic education also revisited 

its curriculum to comply with the needed competencies for the 

21st century with an intention to integrate 21st-century skills 

such as information, media, and technology skills, learning and 

innovative skills, communication skills, and life and career 

skills into the K-12 curriculum to prepare young people the 

skills needed to keep the nation competitive to the global 

economy [6], [7]. The Department of Education defines 21st-

century skills as the knowledge, skills, attitudes, and 

competencies that learners need to develop to prepare and 

succeed in work and life in the 21st century[6].  

Curricular reforms have mainly reflected a desire to move 

away from a relatively narrow set of cognitive skills and 

subject areas, responding formally to the desire to develop 

competencies that value the transformation and application of 

learning[1]. Hence, a curriculum is about what should be 

taught and combines thought, action, and purpose [8]. The 

written curriculum usually refers to the content, objectives, and 

learning organization produced by educational authorities. In 

the case of the Philippines, the K to 12 science curriculum 

followed the spiral progression approach. A spiral curriculum 

is not simply the repetition of a topic taught; it also requires 

deepening, with each successive encounter building on the 

previous[9], [10]. The competency has different degrees of 

difficulty and performance levels [6] along with the concepts 

in Life Sciences, Physics, Chemistry, and Earth Sciences are 

presented with increasing levels of complexity from one grade 

level to another in a spiral progression to have a deeper 

understanding of core concepts[11]. 

Competency is the ability to perform activities according to 

expected standards by drawing from knowledge, skill, and 

attitudes[6]. Using competencies in the curriculum increases 

the possibility of transforming learning experiences into 

performance-based organizational outcomes[12]. The learners 

must demonstrate their learned capabilities in science after 

they have acquired a necessary combination of knowledge, 

skills, and abilities in a certain grade level.  

Correspondingly, the national assessment of students' learning 

is an integral part of the department of education framework as 

it primarily aims to monitor the country's educational system. 

Assessment measures learners' progress in attaining learning 

standards and 21st-century skills[13]. In the country’s National 

Achievement Test, 21CS are again identified for 

administration at the end of Grades 6, 10, and 12, which covers 

core 21st-century skills and the core learning areas, of which 

science is one of them. 

The enhanced basic education program is also a response to 

improving students' performance in the National Achievement 

Test (NAT) across subjects. Thus, the alignment or agreement 

or a match between two categories, the curriculum to state 

standards and assessment specifications [14], is important to 

examine. Yet, there is still limited study specifically looking 

into the alignment of the science competencies of the enhanced 

basic education with the 21st-century skills assessed in the 

national achievement test. Thus, this study aimed to analyze 

the alignment of the Philippine K-12 Science curriculum with 

21st-century skills such as information literacy, problem-
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solving, and critical thinking skills as assessed in the national 

achievement test.  

II.RESEARCH METHODOLOGY  

Document analysis is employed in this study to examine the 

alignment of the K to 12 enhanced basic education science 

curriculum regarding the set learning competencies with 21st-

century skills. The analysis is focused on the curriculum guide 

issued by the Department of Education for grades 3, 6, 10, and 

senior high school (Earth and Life Science and Physical 

Science). The competencies per quarter for each grade level 

considered in this study were mapped using the researcher-

made competency alignment analysis matrix to articulate 21st-

century skills such as information literacy, problem-solving, 

and critical thinking skills. Bloom's taxonomy was used to 

determine its congruence and alignment with 21st-century 

skills. The study underwent a full review by the University 

Research Ethics Committee (REC). The study used frequency 

and percentage to quantify the number and degree of 

representations for each of the 21st-century skills against the 

enumerated competencies in the K to 12 science curriculum 

for Grade 3, Grade 6, Grade 10, and Grade 11/12 curriculum 

(non-STEM). The number of times the 21st-century skills were 

manifested in the competencies was tabulated and counted. 

The frequency was converted to percentage using the total 

number of competencies as the divisor with the number of 

occurrences as the dividend. The analysis was then interpreted 

using the table below. 
Table 1. Percentage and Qualitative Interpretation of the 

Data 

Range Qualitative Description 

0% No Representation 

1-33% Low Representation 

34-66% Moderate Representation 

67-100% High Representation 

 

III.RESULTS AND DISCUSSIONS 
 

Table 2. Alignment of the Enhanced Basic Education on Its Written Curriculum in Science based on the 21st Century Skills 

21st Century Skills 

Grade Level 

3 6 10 SHS 

Total Percentage QD Total Percentage QD Total Percentage QD Total Percentage QD  

Problem Solving 16 48.48 MR 0 0 NR 14 48.28 MR 48 34 MR  

Information 
Literacy 

32 96.97 HR 17 85 HR 29 100.00 HR 142 99 HR  

Critical Thinking 18 54.55 MR 3 15 LR 18 62.07 MR 143 100 HR  

 Table 2 shows the alignment of the K to 12 competencies in 

science with 21st-century skills, namely problem-solving, 

information literacy, and critical thinking, across the key 

stages of Grade 3, Grade 6, Grade 10, and Grade 12. High 

representation is evident for information literacy across the 

different grade levels. The high representation of information 

literacy competencies is consistent with the policy guidelines 

on the k to 12 basic education program, which mentioned that 

information and communication technology competencies had 

been integrated into the curriculum to equip learners with skills 

that will enable them to cope with the technological demands 

of our time[6]. This is noteworthy as information literacy 

supports science literacy[15]. But it has also been observed 

that problem-solving skills in Grade 6 Science are not 

represented and are moderately represented in the other grade 

levels. Noting that the ability to solve complex scientific 

problems is one of the key competencies in science 

education[16], and problem-solving skills are one of the main 

competencies needed for Industry 4.0[17]. On the other hand, 

critical thinking skills can be accounted for low and moderate 

in different levels but high representation in senior high school.  

As gleaned in table 3, problem-solving skills are least 

represented in the science written curriculum across the grade 

level under study. Most of the competencies evaluated are 

stated in remembering and understanding based on the revised 

Bloom's taxonomy, describe, explain discuss, among others. 

This result somehow supports the study of Scoular [18] on the 

audit of the English and Science curricula at Grades 4, 6, 8, 

and 10, which revealed that there is greater prominence within 

the Philippines national curriculum on critical thinking 

subskills as opposed to collaboration and problem solving, in 

both subject areas. But then again, according to Dossey et. 

al.[19], problem-solving skills require learners to identify 

variables or relationships, critically evaluate information, 

justify/prove solutions, generalize or predict applicability, and 

communicate solutions. In the Science Curriculum guide 

considered as represented in the learning competency column 

of Grade 6, these were not observed and moderately 

represented in the other grade level. Still, it is more on the 

subskill - analyzing outcomes. Nevertheless, the capacity to 

solve problems is one of the generic skills now being promoted 

at the tertiary level[20]. Problem-solving is one of the most 

important skills children can develop because it prepares them 

to face increasingly complex academic and interpersonal 

issues as they mature[21]. Thus, schools and teachers need to 

ensure that all competencies are emphasized in the teaching 

and learning process at the basic education level.  

Information literacy, on the other hand, was found to be highly 

represented in the Science curriculum across all grade levels. 

Given the overwhelming amount of information in the 21st 

century, information literacy skills are the essential tools that 

help individuals successfully navigate the present and future 

landscape of information[22]. The term information literacy 

can refer to the set of skills required to identify information 

sources, access information, evaluate it, and use it effectively, 

efficiently, and ethically[23]. Incorporating it into the 

curriculum will ensure that students learn these skills. Students 

surely need these skills to process information about science 

concepts found on the Internet. Interestingly, most of the 

competencies in the grade levels are accounted for the ability 

to manage information and less representation in identifying 

types of information and the ability to  
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communicate information. These skills are also essential to be 

developed for students to avoid challenges like using, 

synthesizing, and evaluating information[24]. 

Table 3 shows the representation or articulation of critical 

thinking skills broken into sub-categories of analyzing 

relevance, evaluating sources, and using evidence to formulate 

an argument. Among the grade levels, it was only in Grade 12 

that analyzing relevance was highly represented in the learning 

competencies. This was somehow attributed to the fact that 

critical thinking subskills (particularly analyzing, 

synthesizing, and applying logic to information) are also 

generally intrinsic to learning; thus, said skills appear so 

strongly in the curriculum[18]. It was also stressed that SHS 

subjects need to infuse critical thinking skills because they 

need to think critically or understand the problem before they 

can solve or make a decision[25]. When critical thinking skills 

are developed, students can use inductive or deductive 

approaches to identify facts and phenomena and systemic 

thinking[26]. It is also needed to develop these skills to other 

grade levels to avoid difficulty in classifying, coding, 

categorizing, reviewing ideas, assessing arguments, analyzing 

arguments, assessing questions and assessing arguments, 

asking for evidence, alternative allegations, drawing 

conclusions, stating outcomes, justifying procedures, 

presenting arguments and self-examinations, corrections self 

[27]. 

However, it is alarming to note that critical thinking has low 

or no representation in Grades 3, 6, and 10 levels. This is also 

observed in a study conducted that critical thinking had very 

few presence in Science Education. The subskill - use of 

evidence to formulate an argument, needed to be better catered 

across the different key stages. Also, evaluating  

 

sources needed to be represented or articulated in the learning 

competencies in science in the different grade levels. The 

ability to evaluate sources is needed in today's wide use of 

social media and Internet resources. Allowing the students to 

practice validating the credibility of sources would lead to the 

opportunity to make sound decisions and informed practice to 

avoid the spread of fake news and unsubstantiated 

information, which is essential in the study of science. 

Evidently, problems were also found in the implementation of 

critical thinking in the classrooms, and applying critical 

thinking strategies helps improve critical thinking[28]. Noting 

that developing students' critical thinking skills depends on the 

frequency of guided activities and exercises coupled with 

inquiry-based learning can greatly help enhance students' 

critical thinking[27][29]. Also, putting more emphasis on the 

process and application of science rather than just scientific 

facts will help improve critical thinking and scientific 

literacy[30]. Positively, when students develop these skills, 

they can navigate how to think critically about science in their 

own context. 

 

IV. CONCLUSION 
It was evident that the K to 12 written science curriculum for 

Grade 3, Grade 6, Grade 10, and senior high school, when 

evaluated using the taxonomies, were able to address the 

development of some 21st-century skills, particularly in 

information literacy and critical thinking skills but was not 

able to address fully well the development of problem-solving 

Table 3. Alignment of the Enhanced Basic Education on Its Written Curriculum in Science based on Problem-Solving Skills, Information 

Literacy Skills, and Critical Thinking Skills 

 Grade Level 

3 6 10 SHS 

21st Century Skills on Problem Solving 

 Total Percentage QD Total Percentage QD Total Percentage QD Total Percentage QD 

Analyzing Outcomes 16 48.49 MR 0 0 NR 13 44.83 MR 48 34 MR 

Executing 

Strategies/Methods 
0 0.00 NR 0 0 NR 1 3.45 LR 0 0 NR 

Understanding the 

Problem 
0 0.00 NR 0 0 NR 0 0.00 NR 0 0 NR 

21st Century Skills on Information Literacy 

 Total Percentage QD Total Percentage QD Total Percentage QD Total Percentage QD 

Ability to Manage 

Information 
31 93.94 HR 0 0 NR 24 82.76 MR 141 99 HR 

Identifying Types of 

Information 
1 3.03 MR 12 60 MR 4 13.79 LR 2 1 LR 

Ability to Communicate 

Information 
0 0.00 NR 5 25 LR 1 3.45 LR 0 0 NR 

21st Century Skills on Critical Thinking 

 Total Percentage QD Total Percentage QD Total Percentage QD Total Percentage QD 

Analyzing Relevance 17 51.52 MR 2 10 LR 14 48.28 MR 138 97 HR 

Evaluating Sources 0 0.00 NR 0 0 NR 0 0.00 NR 0 0 NR 

Using Evidence to 

Formulate an Argument 
1 3.03 LR 1 5 LR 4 13.79 LR 5 4 LR 
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skills. Thus, the written curriculum may need to be reviewed 

to include problem-solving skills development.  
 

 

V.  RECOMMENDATIONS 

The findings of this study are limited to the learning 

competencies in Grades 3, 6, 10, and SHS. Thus, a thorough 

analysis can also be conducted on other grade levels to 

examine the alignment of the competencies with 21st-century 

skills, as we know that the science curriculum follows a spiral 

progression approach. Modification can be done to some 

competencies to develop other vital skills is recommended. 

Aligning the components of the science education system—

namely, curriculum, assessment, and pedagogy is also a must. 

Science teachers' understanding of 21st-century skills, the 

skills in designing authentic tasks, and pedagogical knowledge 

played an important role in attaining these science 

competencies. Hence, more training and development to 

capacitate teachers is also recommended. Other core subjects 

can also look into the alignment of their competencies with 

21st-century skills as it is embedded into the whole k to 12 

curriculum. 
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