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Abstract 

Developing cognitive learning objectives becomes prior needs to be prepared by teachers. The 
aspect of early childhood education includes language development, physical-motor, cognitive, socio-
emotional, religious-morality, and art. The development of cognitive aspects becomes very important in 
efforts to develop lesson planning, learning materials, and assessment. This study aims to produce 
instructional media on cognitive aspects that are appropriate to the characteristics of early childhood 
education. The instructional media was developed using the research and development design with 
Rowntree model. The Rowntree development model consists of 3 phases, those are planning phase, 
development phase, and the evaluation phase. The study was conducted involving 10 early childhood 
education institutions in Ngada Regency, East Nusa Tenggara, Indonesia. Data was collected by 
documenting the learning process and utilizing rubrics for assessing the development of cognitive 
domain. The data were analyzed using descriptive analysis to describe the quality of the products on 
cognitive domain in early childhood education. The results showed that the development of cognitive 
aspects in early childhood learning consisted of three aspects, namely aspects of learning and problem 
solving, aspects of logical thinking, and aspects of symbolic thinking. The development of cognitive 
aspects in early childhood education for children aged 5-6 years based on Anderson and Krathwohl's 
Taxonomy produced 18 learning objectives. On the other hand, the development of cognitive aspects 
in early childhood education aged 4-5 years based on the taxonomy of Anderson and Krathwohl 
produced 15 learning objectives. The learning objectives of the results of the development had been 
examined by instructional content experts, instructional design experts, and product user. The test 
results in the cognitive aspects of learning objectives are in the "very good" category. 
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1. Introduction 

Education comprises several specific aspects namely pedagogy, andragogy, 
curriculum, instructions, educational policy, organization and leadership (Webb, Metha, & 
Jordan, 2010). Further, education as stated in Indonesia Constitution No.20 in 2003 is defined 
as a conscious and planned act to create an atmosphere of learning and instructional process 
which leads students to actively develop their potential on spiritualism, self-control, 
personality, intelligence, noble character, and the skills needed by themselves, society, and 
nation. Thus, the curriculum and constructed efforts implemented in learning are important 
things to develop. 

Instructions is a process of guiding individuals to develop by adjusting to their level 
(Bransford, Brown, & Cocking, 2000). The level of development includes the individual needs 
of life, social, and as God's creation (Kemendikbud, 2014). Therefore, instructional process 
fosters individual to experience a change in behavior based on their level (Arend, 2013). The 
level of children development varies from birth to adult. It depends on the physical condition, 
genetic, and environment (Laksana, 2017). The level of children development covers 
cognition, motoric, sensory, physic, language, and emotion (Kemendikbud, 2014; Krogh & 
Morehouase, 2014; Krogh & Slentz, 2010). Piaget & Inhelder (2019) state that the early 
children cognitive development includes sensory-motor and pre-operational stage.  
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Early childhood education is the implementation of educational process that focuses 
on laying the foundation for physical, intellectual, socio-emotional, cognitive growth, arts and 
language (Kemendikbud, 2014). On the other hand, in the Indonesia constitution No. 20, 2003, 
early childhood education is defined as any effort to train children from the moment they were 
born to the age of six through the provision of educational stimuli to help physical and spiritual 
growth and development so that children have readiness to enter further education. 
Furthermore, Arends (2013; Laksana, 2017; Muga, Oje & Laksana, 2018) argue that learning 
and instructions are the various instructional activities that involve teacher and students to 
achieve learning goals. The achievement of the learning objectives should still pay attention 
to the three domains of student ability, namely cognitive, affective, and psychomotor (Hoque, 
2017). The cognitive domain focuses on the children’s thinking and reasoning skills. Whereas 
the affective domain focuses on children's attitudes. Lastly, the psychomotor domain focuses 
on children's hard skills (Hoque, 2017; Selmi, Gallagher, and Mora-Flores, 2014). One of the 
three abilities is the cognitive aspect. Cognitive aspect is related to knowledge, reasoning, and 
thinking skill (Anderson & Krathwohl, 2001; Tomar and Kumari, 2017).  

Instructional process is not only a matter of series of activities, but also assessment. 
One of the basic principles that must be considered and held in assessment is the whole 
principle. Assessment of learning achievement must include three aspects, namely cognitive 
(understanding of the materials), affective (attitude), and psychomotor (skills) (Hoque, 2017). 
These three aspects are closely related and cannot be separated from the learning 
assessment activities. Furthermore, Anderson & Krathwohl (2001) asserted that a 
professional teacher must formulate learning objectives in the form of observable changes in 
students’ behavior after learning. This is also supported by research conducted by Pertiwi, 
Arini, & Widiana (2016) which shows that the assessment of cognitive aspects by teachers is 
still limited to the aspect of remembering.  

In fact, there are still many problems of early childhood education system. Various 
problems are found in the development of early childhood learning objectives. One of the 
problems is the content of learning on the cognitive aspect is not in accordance with the 
existing learning objectives (Novitasari, 2018; Winarni, 2017). This finding is in line with the 
results of the analysis conducted by researchers, which found that the instructional media 
used by teachers are not in accordance with the theory of early childhood cognitive 
development. this particular media shows an error in determining the learning objectives. The 
details of the problems are presented as follow: learning objectives which should be stated in 
the cognitive aspects are placed on other aspects. This needs to be corrected since mistakes 
in formulating learning objectives have an impact on errors in constructing instructional media, 
learning activities, and evaluation (laksana, 2017). Another problem is displayed by Pertiwi, 
Arini, & Widana (2016) who assert that the evaluation from teachers is limited to the students’ 
memorizing ability. This level of cognitive has not been able to encourage children creative 
thinking and further lead to children's cognitive development. 

Thus, cognitive aspect of early childhood is one that needs to be developed. By using 
cognitive abilities, children can solve problems in daily life. In addition, the development of 
cognitive aspects of early childhood foster children to think logically, even think abstractly 
(Kemendikbud, 2014). This is also confirmed by the findings of Widiana & Jampel (2017) who 
find out that cognitive ability and multiple intelligences are closely related to creative thinking 
skills. 

Based on the aforementioned explanation, the problems examined are formulated as 
follows. (1) How are the results of developing cognitive learning objectives that referring to 
Anderson and Krathwolh's theory in the 2013 Curriculum for early childhood education? And 
(2) How is the quality of the product as a result of developing cognitive learning objectives 
based on Anderson and Krathwolh's theory in the 2013 Curriculum for early childhood 
education? 

 
2. Method  

This study employs research and development design. The development model used 
is the Rowntree model consisting of 3 stages, namely planning, development, and evaluation 
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stage. The planning stage is the analysis of the learning objectives that have been used by 
teachers in early childhood learning in accordance with the 2013 curriculum (Kemendikbud, 
2014). This stage also focuses on error analysis of the learning objectives in the cognitive 
domain as well as analysis of annual programs, semester programs, weekly programs and 
daily programs. At the development stage, cognitive aspects are arranged based on the 
findings and analysis that have been carried out at the planning stage. This process is 
continued by developing the cognitive learning objectives that can be used for early childhood 
education based on the aforementioned theories. In the evaluation stage, the researcher 
utilized the formative evaluation model. This was used to reveal the quality of the products 
developed. The quality of the product itself was examined from three different perspectives 
namely instructional content expert, instructional design expert, and field try out of the 
developed products. Product evaluations were carried out by instructional content expert who 
had experience in early childhood learning. On the other hand, instructional design expert test 
is conducted by expert who had expertise in learning technology. While testing for product 
users, in this case nursery teachers, was conducted on teachers who had experience in early 
childhood education.  

Data collection methods used can be explained as follows. (1) The data regarding the 
needs for learning resources were collected through 2013 PAUD curriculum analysis on its 
learning objectives. (2) Data regarding the construction of learning objectives on the cognitive 
aspects of the two schools can be seen from the content, presentation, and language. These 
three were obtained from the analysis of learning objectives on cognitive aspects in the 
learning process. The data were collected using questionnaires, interview, observation, and 
documentation. The collected data were then analyzed descriptively to illustrate the quality of 
the cognitive aspects of the instructional media based on Anderson and Krathwohl's theory. 

 
3. Results  

The results of the development of cognitive aspects in early childhood education 
consist of 3 aspects, namely aspects of learning and problem solving, aspects of logical 
thinking, and aspects of symbolic thinking. Each of these aspects had been developed into 
several learning objectives. The results of the development of learning objectives on cognitive 
aspects based on Anderson and Krathwolh's Taxonomy in children aged 4-5 years and 5-6 
years are presented in Table 1 and Table 2. 

The development of cognitive learning objectives based on Anderson and Krathwolh's 
Taxonomy is organized into four main sections as follows: 1) annual programs, 2) semester 
programs, 3) weekly learning implementation plans, and 4) daily learning implementation 
plans. The learning objectives of cognitive aspects based on Anderson and Krathwolh's 
Taxonomy developed in this study, have been revised based on expert validation.  

Instructional content expert validation provides an assessment of the products that are 
developed in the excellent category. Furthermore, the validation from instructional design 
expert provides an assessment of the products being developed in the excellent category. The 
emphasis of assessment is on the aspect of suitability of the instructional media used with the 
learning objectives developed, and organizing the material from concrete to abstract. The 
results of the instructional content expert validation, instructional design and test on product 
users are presented in Table 3, Table 4, and Table 5. 
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Table 1. Results of the development of cognitive aspects in early childhood education at 5-6 
years old based on Anderson and Krathwohl's taxonomy 

No Cognitive Aspect Description of Cognitive Learning Objectives  

1 Learning and problem 
solving 

1. Students are able to say the activities they do through 
experiment with rocks and papers in a container filled with 
water 

2. Students are able to rate their friends’ work such as painting 
or question and answer activities 

3. Students are able to embellish their friends’ work through 
painting  

4. Students are able to make their own creation like solving 
puzzle 

2 Logical thinking  
 

5. Students are able to recall things based on its size 
6. Students are able to arrange blocks through games 
7. Students are able to predict a cause and effect relationship 

through observation  
8. Students are able to match things based on its color, shape, 

and size through games 
9. Students are able to arrange more blocks through games  
10. Students are able to distinguish the pattern of ABCD 
11. Students are able to match the numbers with pictures 

through several activities 
12. Students are able to arrange the number from 1-10 through 

games  
13. students are able to appreciate art and paint from the little 

thing to a bigger one  
14. Students are able to distinguish materials based on its 

shape  
3 Symbolic thinking  

 
15. Students are able to count numbers from one to ten through 

games 
16. Students are able to distinguish vowel symbols thorugh 

question and answer 
17. Students are able to distinguish consonant symbol through 

question and answer  
 

 
Meanwhile, the cognitive learning objectives based on Anderson and Krathwolh’s 

taxonomy for children aged of 4-5 years old can be presented as follows: 
 
Table 2. Results of the development of cognitive aspects in early childhood education at 4-5 

years old based on Anderson and Krathwohl's taxonomy 

No Cognitive aspects Description of Cognitive Learning Objectives 

1 Learning and problem 
solving  

1. Students are able to arrange blocks based on its function 
such as pencil to write through games 

2. Students are able to arrange symbolic blocks such as playing 
car toys 

3. students are able to distinguish simple concepts in daily life 
like drizzling, raining, dark, and light through observation 

4. Students are able to distinguish the concept of many and few 
like two apples become an apple through observation 

5. Students are able to identify animals, plants and daily 
equipment through observation  

 Logical thinking  
 

6. Students are able to distinguish things based on its color 
through appropriate games activties 

7. Students are able to categorize things into the same or 
identical groups through games  

8. Students are able to arrange the pattern ABC-ABC through 
games 
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No Cognitive aspects Description of Cognitive Learning Objectives 

  9. Students are able to sequence an event such as how the rain 
happens through observation 

10. Students are able to identify natural phenomenon like rain, 
dry, cold, through question and answer  

11. Students are able to plan activities in various condition like 
activities in the morning, afternoon, and evening through 
playing drama 

Students are able to mention the position in the family and society 
whether as a child, a friend, or a student through drama 

 Symbolic thinking  
 

12. Students are able to count number from one to ten correctly 
through games 

13. Students are able to distinguish numbers from one to ten 
correctly 

14. Students are able to identify alphabet through games 
 

 
The validation on the instructional content to the expert of it covers twelve indicators. 

These twelve indicators ranges from the categories of “good” and “very good”.  
Specifically, there were 10 indicators that were assessed as “very good”. These 10 

indicators include: the suitability of the learning objectives to the core competence; suitability 
of the learning objectives to the indicators of learning achievement; suitability of the learning 
objectives to the learning materials; suitability of the learning objectives to the methods and 
techniques; suitability of the learning objectives to the instructional procedure; suitability of the 
learning objectives to the organization of the learning objectives from concrete to abstract; 
suitability of the learning objectives to the children cognitive development level based on 
Anderson and Krathwolh; suitability of the learning objectives that contains operational terms 
to the Anderson and Krathwolh taxonomy.  

On the other hand, there were two “good” indicators. These indicators are: the 
suitability of the learning objectives to the assessment used as well as the purpose of the 
development of learning objectives based on ABCD theory (audience, behavior, condition, 
and degree). The details are presented in Table 3.  

 
Table 3. Experts test results on instructional content and learning devices based on 

Anderson and Krathwohl's taxonomy 

No Aspects Category 

1 Suitability of the learning objectives to the core competence Very good 
2 Suitability of the learning objectives to the learning indicators Very good 
3 Suitability of the learning objectives to the learning materials Very Good 
4 Suitability of the learning objectives to the teaching methods Very good 
5 Suitability of the learning objectives to the instructional procedure Very good 
6 Suitability of the learning objectives to the assessment Good 

7 
Suitability of the learning objective to the ABCD theory (Audience, 
Behavior, Condition, Degree) 

Good 

8 
Suitability of the learning objectives to the students proximal 
development 

Very good 

9 Organization of the learning objectives from simple to complex Very good 
10 Organization of the learning objectives from concrete to abstract Very good 

11 
Suitability of the learning objectives to the cognitive level based on 
Anderson and Krathwol theory 

Very good 

12 
The learning objectives have operational terms that suits to Anderson 
and Krathwol taxonomy 

Very good 

 
The test on the instructional media to the expert consists of 10 indicators. These 10 

indicators vary from the “good” to the “very good” category.  
There were six indicators that were categorized as “very good”. These six indicators are: 

completeness of the component of instructional design (core competence, basic competence, 
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indicators, learning objectives, learning material, assessment); the accuracy of the learning 
objectives formulation that refer to operational terms; suitability of the materials to the learning 
objectives; suitability of the assessment to the learning objectives; suitability of the 
instructional procedure to the level of early childhood learning development; and serving 
systematic consistency in learning activities.  

Meanwhile, four indicators received "good" ratings. The four indicators include: the 
appropriateness of the learning media used with the learning objectives developed; 
appropriateness of learning material, sample questions, and practice questions with the level 
of early childhood learning development; organizing material from simple to complex; and 
organizing material from concrete to abstract. The details of the result are presented in Table 
4.  

 
Table 4. Expert Test Result in Instructional Design Based on Anderson And Krathwol’s 

Taxonomy 

No Aspects Category 

1 Completeness of the instructional design components Very good 

2 
the accuracy of the learning objectives formulation that refer to 
operational terms 

Very good 

3 
the appropriateness of the learning media used with the learning 
objectives developed 

Good 

4 suitability of the materials to the learning objectives Very good 
5 suitability of the assessment to the learning objectives Very good 

6 
appropriateness of learning material, sample questions, and practice 
questions with the level of early childhood learning development 

Good 

7 
suitability of the instructional procedure to the level of early childhood 
learning development 

Very Good 

8 organizing material from simple to complex Good 
9 organizing material from concrete to abstract Good 

10 serving systematic consistency in learning activities Very good 

 
Nevertheless, the field test of the product users of the instructional media covers 13 

indicators. These 13 indicators were rated as “very good” 
The indicators that had been rated as very good can be seen as follows: completeness 

of the instructional media; completeness of instructional design components; the accuracy of 
the formulation of learning objectives refers to basic competencies; the accuracy of the 
formulation of learning objectives refers to operational verbs; the suitability of the instructional 
media used with the learning objectives developed; the suitability of the material with the 
learning objectives; appropriateness of assessment with learning objectives; appropriateness 
of learning material with the level of early childhood learning development; appropriateness of 
learning activities with the level of early childhood learning development; appropriateness of 
instructional procedure with the level of early childhood learning development; organizing 
material from simple to complex; organizing material from concrete to abstract; and the 
consistency of systematic presentation in the instructional media. The details are presented 
in table 5.  

 
Table 5. Product Users Test Results On The Instructional Media Based On Anderson And 

Krathwol’s Taxonomy 

No Aspects Category 

1 
completeness of the instructional media (annual program, semester 
program, weekly lesson plan, daily lesson plan) 

Very good 

2 
completeness of instructional design components (Core competence, 
basic competencies, learning indicators, learning objectives, learning 
materials, and assessment) 

Very Good 

3 
the accuracy of the formulation of learning objectives refers to basic 
competencies 

Very Good 
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No Aspects Category 

4 
the accuracy of the formulation of learning objectives refers to 
operational verbs 

Very Good 

5 
the suitability of the instructional media used with the learning 
objectives developed 

Very Good 

6 the suitability of the material with the learning objectives Very Good 
7 appropriateness of assessment with learning objectives Very Good 

8 
appropriateness of learning material with the level of early childhood 
learning development 

Very Good 

9 
appropriateness of learning activities with the level of early childhood 
learning development 

Very Good 

10 
appropriateness of instructional procedure with the level of early 
childhood learning development 

Very Good 

11 organizing material from simple to complex Very Good 
12 organizing material from concrete to abstract Very Good 
13 the consistency of systematic presentation in the instructional media Very Good 

 
The teacher's perception of the instructional media developed is in the very good 

category. The device developed has met the standard level of children's learning achievement 
on cognitive aspects. Development of learning objectives on cognitive aspects based on 
Anderson and Krathwolh's Taxonomy can also facilitate early childhood education teachers in 
formulating learning objectives.  From the learning objectives that have been prepared, the 
teacher can find out the level of cognitive development of children based on their cognitive 
levels. This perception is in line with Effendi (2017) who states that the use of Bloom's revision 
taxonomy by Anderson and Krathwolh in studying concepts and implementation in learning is 
a level of identifying students' skills from the basic level to the highest level. 

The cognitive learning objectives in children age 4-5 and age 5-6, based on the 
taxonomy of Anderson and Krathwohl contains operational verbs. The use of operational verbs 
makes it easy for teachers to develop teaching materials, instructional media, and assess 
learning achievement (Hoque, 2017, Kemendikbud, 2014). Moreover, the sentences used in 
developing learning objectives are simple sentences, making it easier for teachers to translate 
them in the learning implementation plan. This is proven by the test conducted to nursery 
teachers that shows the results were in the excellent category.  

According to Anderson and Krathwohl (2001) the levels of cognitive process of learning 
objectives are hierarchical, which means that the categories of cognitive process dimensions 
are arranged based on their level of complexity. The level of "understanding" is more complex 
than "remembering", "applying" is more complex than "understanding", and so on. The results 
of the development of cognitive learning objectives can facilitate educators in preparing lesson 
plans.  

In addition, the results of the development of learning objectives using Anderson and 
Krathwolh’s taxonomy can be used in accordance with the level of children development at 
the lowest level to the highest level. The learning objectives are developed using Anderson 
and Krathwohl's taxonomic operational verbs. The use of operational verbs makes it easy for 
educators to understand, organize, and implement learning objectives. Studies on cognitive 
aspects had been carried out by many previous researchers (Carson, Hunter, Kuzik et al. 
(2015; Zeng, Ayyub, Sun et al., 2017). The findings from Sarjono (2017) suggested that the 
development of questions using Bloom's Taxonomy that was revised by Anderson and 
Krathwolh can help teachers in compiling cognitive dimensions and learning achievement.  

In line with these findings, Wahyuni (2017) revealed that the development of Anderson 
and Krathwolh's Taxonomy on thinking skills could be used to determine the extent of students' 
thinking skills in solving problems. Meanwhile, Pancaningrum (2016; Filtri & Sembiring, 2018) 
suggested that the categories of knowledge, analysis, synthesis, and evaluation domains were 
very well provided with certain learning strategies. Furthermore, in these findings, students at 
the early childhood level could build their vocabulary and mindset (Rohmah & Waluyo, 2014). 

Additionally, research on cognitive and its impact on the ability to think creatively showed 
that cognitive aspects needed to be developed. This development improved creative thinking 
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skills as one of the goals of early childhood learning and basic education (Widiana, Bayu, & 
Jayanta, 2017; Widiana & Jampel, 2016). 

These findings have implications for the policy of developing early childhood instructional 
media. These implications include the use of cognitive learning objectives at various levels for 
the application and implementation of early childhood education. The use of early childhood 
education media by using Anderson and Kratwohl cognitive goals make it easier for teachers 
to conduct assessments. In addition, the results of this development research can be a 
reference for teachers in developing media for children, especially for the development of 
cognitive aspects. 

 
4. Conclusion  

Cognitive aspects in early childhood education include aspects of learning and problem 
solving, logical thinking, and symbolic thinking. The three aspects are arranged into 
instructional media consisting of annual programs, semester programs, weekly lesson plans, 
and daily lesson plans. Product validations are based on expert test results. Material expert 
assessed the products that are developed in the excellent category. The results of the 
instructional design expert validation to the products developed results in excellent category. 
While the teacher's perception of the instructional media developed is in the very good 
category.  
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