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ABSTRACT 

Learning outcomes are a reference to the extent to which students succeed. Psychomotor learning 

outcomes are an important aspect of learning outcomes related to motor skills. The low psychomotor 

learning outcomes, especially in elementary school science material, demands to be completed one way 

by applying 21st century learning. This study aims to determine the effect of the implementation of 21st 

century learning on psychomotor learning outcomes in natural science material with learning motivation 

covariables. This research is an experimental study with a single factor independent group design with 

the use of Covariate. Data analysis used One Way ANOVA, ANACOVA test, and Product Moment 

Test. Hypothesis test results show FA>Ftable, namely 12.02> 4.00, then FA> F table, namely 17.99> 
4.00 and with a contribution of 74%. Thus it can be concluded that using 21st century learning can 

improve student psychomotor learning outcomes in natural science material, even after learning 

motivation is controlled. 

Keywords: 21st-century learning, psychomotor learning outcomes in science materials,

learning motivation  

1. INTRODUCTION

Learning outcomes are the abilities that students

have after receiving a learning experience. In the learning 

process, the learning outcomes are important because they 

become a reference to determine the extent of the success 

of students in the learning activities that have been 

implemented [4]. Learning outcomes consist of 3 aspects, 

one of which is psychomotor. This aspect relates to motor 

skills, where the manipulation of objects or activities that 

require coordination of nerves and bodies [7]. 

The low learning outcomes, especially in science 

material in elementary schools, are a separate problem that 

must be resolved. The factors that cause these problems 

include the lack of varied learning [11], the passivity of 

students in learning [19] and the lack of innovation in 

learning [14]. 

Other factors that occur in the field are related to 

the low psychomotor learning outcomes of the fifth grade 

students of SD Muhammadiyah 2 Kupang for the 

2019/2020 academic year, including: a) conventional 

learning; b) limited learning resources; c) educators as a 

learning center (teacher centered) so that students are more 

passive; d) students are not used to using abilities according 

to the demands of the century, namely the ability to 

recognize problems, solve problems, think, argue, make 

decisions about changes, and communicate. Therefore, the 

abilities of students are left behind. 

Overcoming these problems, it is necessary to 

apply learning in accordance with the demands of the 

current century, namely 21st century learning, where 

learning that requires a strong understanding of knowledge 

is then supported by various skills, expertise and literacy 

needed by an individual [8]. This is a learning that combines 

a scientific approach with 21st century skills, namely 4C 

learning and innovation skills. 

According to [2] the scientific approach is an 

approach consisting of 5 aspects, namely observing, 

questioning, reasoning, associating and communicating. 

meanwhile, 4C learning and innovation skills are 21st 

century skills consisting of critical thinking and problem 

solving, creativity and innovation, communication, and 

collaboration [9; 17]. This is in line with [10] where the 4C 

skills contained in 21st century learning help students to 

develop and demonstrate good understanding and greater 

effectiveness and efficiency in Career and Life skills as well 

as Information, Media and Technology skills. 

Efforts to improve psychomotor learning 

outcomes in science learning are not only with applied 

learning but there are internal factors that support, namely 

learning motivation. Motivation to learn as an 

encouragement that arises in every student to get good 

results [5]. 

The objectives of this study were 1) To determine 

the effect of the implementation of 21st century learning on 

psychomotor learning outcomes in natural science material 

of students. 2) To determine the effect of the 
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implementation of 21st century learning on psychomotor 

learning outcomes in natural science material of students 

after learning motivation is controlled. 3) To find out how 

much the significant contribution of learning motivation to 

psychomotor learning outcomes in students' natural science 

material. 

The hypotheses of this study are 1) there is an 

effect of the implementation of 21st  century learning on 

psychomotor learning outcomes in natural science material 

of students. 2) there is an effect of the implementation of 

21st  century learning on psychomotor learning outcomes in 

students’ natural science material after learning motivation 

is controlled. 3) significant contribution of learning 

motivation to psychomotor learning outcomes in students’ 

natural science material. 

2. MATERIAL AND METHOD

2.1 Types of research

This research used an experimental research study 

design with Single Factor Independent Groups 

Design using Covariate.  

2.2 Time and Place of Research 

This research was conducted at Muhammadiyah 2 

Kupang Elementary School 2019/2020 school 

year. 

2.3 Population and Sample 

The population were 92 students of SD 

Muhammadiyah 2 Kupang grade V and the 

sample used consisted of 62 people which 

determined using random sampling techniques. 

Class VA determined as an experiment class 

totaled 30 students and class VC as control class 

totaled 32 students. 

2.4 Research Variables 

There are three variables in this research namely 

independent variable, dependent variable and 

control variable (covariable). Independent 

variable in this research is 21st century learning. 

Dependent variable in this research is the learning 

outcome in natural sciences material. The control 

variable in this research is learning motivation. 

2.5 Data Analysis 

Data collection method used a test method in the 

form of skills tests for psychomotor learning 

outcomes in natural science material and a non-

test method in the form of a questionnaire for 

learning motivation. The research data were 

analyzed in stages through descriptive analysis, 

prerequisite test analysis, and hypothesis test. 

Descriptive analysis was conducted to analyze the 

data of science learning outcomes and student 

motivation. While the intended prerequisites test 

analysis were normality test, homogeneity test and 

linearity test. The hypothesis test used were One 

Way ANAVA, ANAKOVA, and Product 

Moment. 

The full hypothesis test results are in the following table: 

Table 1. One Way Anava Test 

Source of 

Variation 

NS df ANS 𝐅𝐀 F 

Table 

Notes 

5% 

Between 931.00 1 931.00 12.02 4.00 Sig. 

Within 4648.74 60 77.479 - - - 
Total 354930 62 - - - - 

Notes:  

df: Degrees of freedom  

NS: Number of Squares 

ANS: Average number of squares 

Sig: Significant   

Table 1. the first hypothesis test shows that the score FA= 

12.02 while Ftable (0.05; 1:60) = 4.00. This means  FA > 

Ftable. then there is an effect of the implementation of 21st 

century learning on psychomotor learning outcomes in 

science material of students. The conclusion drawn from the 

hypothesis test is that applying 21st  century learning can 

improve science learning outcomes. 21st Century learning is 

a learning that integrates 21st century skills with a scientific 

approach. This learning results in students not only being 

formed with a scientific sequence during learning but also 

formed by cultivating 21st  century skills, namely learning 

skills and innovating 4C in accordance with the 

development and demands of the era [8]. 

Learning that involves learning and 4C innovating 

skills  forms students to think critically to solve problems 

and try to solve problems by gathering information (critical 

thinking); students are encouraged to literate in literacy 

activities carried out as a form (communication); students 

are trained to work in doing work or completion 

(collaboration); and students are accustomed to creating 

creations that are practical, effective, simple and easy to use 

(Creative) [8; 9; 13] 

This research is relevant to [18] who said that 

learning to use a scientific approach in the integrated 

Problem Based Learning model with the cultivation of 4C 

skills has higher higher-order thinking abilities than those 

who learn to use a scientific approach in Think-Pair-Share 

model learning with the cultivation of 4C skills. Research 

[15] shows that creative thinking has a positive effect on

learning achievement.

Table 2. Ancova Test 

Source of 

Variation 

NS df ANS 𝐅𝐀
∗ F 

Table 

Notes 

5% 

Between 43.477 1 43.477 17.99 4.00 Sig. 

Within 1426.011 59 24.170 - - - 

Total 35493.000 62 - - - - 

Notes:  

df: Degrees of freedom  

NS: Number of Squares 

ANS: Average number of squares 

Sig: Significant 

3. RESULT AND DISCUSSION 
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Hypothesis test two in table 2. obtained FA
∗  = 17.99 while

FTable (0.05; 1:59) = 4.00. This means FA
∗  > Ftable. So, there

is an effect of the implementation of 21st century learning 

on psychomotor learning outcomes in natural students’ 

science material after learning motivation is controlled. 

Motivation to learn as the actualization of individual goals 

under certain conditions that focus on readiness or 

willingness to change [16].  

Students' learning motivation includes aspects: 

Persistence in learning, resilience in facing difficulties, 

interest and focus of attention in learning, achievement and 

independent in learning [1]. 

In the learning process, learning motivation has an 

impact on learning outcomes, so that after learning 

motivation is controlled there is an increase in the F value 

of 1.158, this further optimizes 21st century learning, 

therefore the learning motivation factor needs to be 

considered in improving learning outcomes. 

In line with research from [2] which states that learning 

motivation has a great influence on learning outcomes. 

Table 3. Product Moment Test 

Source t Sig. r 𝐑𝟐 Decisions Contribution 

Ex 5.3 p <0.05 0.705 0.45 Sig. 45% 

Cont  16.6 p <0.05 0.949 0.90 Sig. 90% 

Tot 12.6 p <0.05 0.858 0.74 Sig. 74% 

Notes: 

Ex: Experiment 

Cont: Control 

𝐀
∗ 

Tog: Together 

Sig: Significant 

Table 3. for hypothesis three shows that the contribution of 

learning motivation to learning outcomes is 74%. Thus, the 

amount of motivation of students in learning is directly 

proportional to the psychomotor learning outcomes 

obtained. This is in line with [5] which states that the greater 

the motivation to learn, the higher the learning outcomes. 

4. CONCLUSION

Based on the results of the hypothesis test, it is concluded 

that: 1) there is an effect of the implementation of 21st 

century learning on psychomotor learning outcomes in 

students’ natural science material with 𝐅𝐀= 12.02. 2) there 

is an effect of the implementation of 21st century learning 

on psychomotor learning outcomes in students’ natural 

science material after learning motivation is controlled with 

𝐅 = 17.99. 3) significant contribution of learning 

motivation to psychomotor learning outcomes in students’ 

natural science material of by 74%. 
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