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Abstract 

Critical thinking and problem solving skills, creativity and innovation, 

collaboration, and communication are types of skills that students must 

master to face the challenges of the 21st century. The role of the teacher in the 

learning process becomes an important factor to facilitate students in 

achieving the various skills needed at this time. The objectives of this study 

was to describe the readiness of 21st century teachers through the application 

of 21st century assessments, assessment quality, and alternative assessment 

models that lead to the needs of 21st century education. This research was 

conducted by surveys at six different schools, each involving six participant 

teachers and three participating students, using a quantitative non-

experimental descriptive method. The results showed that the type of 

assessment used were varied, there were three participant teachers who have 

validated their Biology assessments through teacher discussion forums, and 

alternative assessment models used by participant teachers have not been 

used in their entirety, so the objectives of the assessment were not achieved. 

Thus, based on the Biology assessment used by high school teachers who 

were active participants in the Semarang MGMP group, it can be concluded 

that the majority of teacher in Semarang did not show readiness towards 21st 

century education needs, particularly in the application of assessments that 

lead to 21st century skills (4C's) 
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INTRODUCTION 

 

Critical thinking and problem solving, 

creativity and innovation, communication, and 

collaboration are important skills of the 21st 

century. 21st century education is expected to 

prepare students to become successful individuals 

in life. The focus of 21st century education refers 

to two things namely academic mastery and the 

development of 21st century skills (Alismail & 

Guire, 2015). 

Various types of teacher efforts to measure 

these types of skills are the key to knowing the 

achievement of the learning process. These are the 

teacher's role as an agent of learning to improve 

the quality of education. The government has 

sought various measures to improve the quality of 

education in Indonesia, one of which is improving 

the education curriculum. The application of 

creative and innovative learning with good 

mastery of technology in developing students' 

critical thinking skills, solving problems, creating 

new ideas, working together, and communication 

are things that must always be improved to obtain 

quality in education. 

The quality of education is strongly 

influenced by the quality of teachers. Before the 

learning activities occur, teachers have an 

obligation to develop learning instruments 

including assessments. Ghaicha (2016) explains 

that assessment is part of learning and it is a 

strong factor for encouraging or exploring 

students' learning abilities. Therefore, the 

assessments are reflection of a learning activity 

carried out by the teacher, so that the teacher must 

have good skills in developing assessments. This is 

consistent with statement from Hendri (2010) that 

professional teacher competency is the ability to 

develop valid assessments. 

Appropriate assessment will have a positive 

impact in improving student skills including 4C’s. 

Thus, a teacher must have knowledge and skills in 

carrying out education and also be aware of its 

function as an educator. This is in line with the 

goals of 21st century education according to 

Kivunja (2014), which is to prepare students to be 

more productive and creative by active learning, 

critical thinking and problem solving, innovative, 

and cooperation in groups facilitated by the use of 

technology. Pheeraphan (2013) explains that the 

use of technology can improve communication 

and collaboration skills. Besides, appropriate 

assessment can be used to identify weaknesses and 

strengths, and also the needs of students (Arsad et 

al., 2011). 

Based on the results of observing the 

learning documents, most types of assessments 

used in teaching and learning activities still tend to 

be done in a low cognitive ability. Thus, the 21st 

century skills that are expected to exist in students 

cannot be achieved properly. The other results 

explain that many countries have succeeded in 

implementing learning that carries the needs of the 

21st century.  

Based on the description above that there is 

a gap between the quality of learning today with 

the needs of the 21st century in terms of the use of 

Biology assessments, the researchers will conduct 

a Biology assessment survey as a description of 

the readiness of 21st century teachers. This survey 

was aims to identify the types of Biology 

assessments, describe the quality of Biology 

assessments compared with 21st century needs, 

and describe alternative assessment models of 21st 

Century Biology learning based on the study of 

data obtained. 

 

METHODS 

 

This research is a type of survey research 

with a non-experimental quantitative approach. 

The population in this study were all Biology 

learning assessments for the X-IPA grade of senior 

high schools in the 1st semester of the academic 

year 2017/2018. The assessments owned by 

Biology teachers participating in the MGMP 

groups in Semarang which consisted of 30 

teachers. The sampling was done randomly and 

obtained six Biology teachers participating in the 

MGMP groups in Semarang. The results were in 

the form of interviews with teachers and student 

questionnaires. The steps taken in the study 

include: (1) making a research design, (2) planning 

data collection and conducting initial surveys, (3) 

determining population and sample targets, (4) 

determining respondents and collecting data, (5) 

conducting analysis data, and (6) presents the 

report. 
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RESULTS AND DISCUSSION 

 

The focus of this study reveals the Biology 

teacher’s readiness of 21st century in Semarang 

through a Biology assessment survey in the first 

semester of the academic year 2017/2018. The 

research data were obtained through interviews 

with teachers and questionnaires by students. The 

data includes three things: the types of Biology 

assessments used by teachers and the frequency of 

use of assessments, the quality of Biology 

assessments, and alternative assessment models. 

Data on the type and availability of Biology 

assessment in the X-IPA grade of senior high 

schools in the 1st semester of the academic year 

2017/2018 presented in Figure 1. 

 

Figure 1. Types and Availability of Biology Assessments 

Figure 1 shows that 17 from  19 types of 

assessments available throughout the study 

sample. It means that there are 89.5% of 

assessments used by teachers. There are several 

types of assessments used by all participant 

teachers, namely observation, performance 

assessment, multiple choice, presentation, and 

description. The rest data in this study shown in 

Figure 1 are the other types of assessments used 

by teachers in the learning process that are not 

listed in the interview guidelines, in the form of 

peer-to-peer assessments.  

The types of assessments not found in all 

sample schools are Vee and Venn diagrams. This 

type of assessment was not used by the participant 

teacher because it was considered unfamiliar, even 

in the interview results, it was found that a 

participant teacher did not know the type of 

assessment. Thus, there is need for assistance in 

developing variations of the assessment, including 

Vee and Venn diagrams. So, Biology teachers 

more familiar with the types of 21st century 

assessments and not experience difficulties in 

applying the assessment in the learning process 

(Prasetyo et al., 2016). 

In addition to the type of assessment, we 

can also observe the frequency of use of the 

assessment. This means that the assessment is not 

only available or owned by the participant 

teacher, but is used in the learning process. The 

frequency of use of each assessment is presented 

in Table 1. 

Table 1. Frequency of Use of Biological 

Assessments 

Participant 

Teacher 

Frequency of Use 

Days Weeks KD PTS PAS 

GS1 0 0 5 2 0 

GS2 1 0 12 5 5 

GS3 2 0 1 1 1 

GN1 0 0 4 3 0 

GN2 2 0 0 4 0 

GN3 2 0 10 4 5 

Total 7 0 32 19 11 

Note: GS (Private Teacher), GN (State Teacher), 

KD (Basic Competence), PTS  (Mid Semester 

Assessment), and PAS (Final Semester 

Assessment) 

The numbers in Table 1 show the number 

of Biology assessments used at specific times, 

daily, weekly, KD, PTS, and PAS. Through Table 

1 it can be seen that the most frequent use of the 

assessment occurs in basic competence use. This 

explains that the participant teacher uses the 
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assessment the most when a basic competency has 

been completed. Although it was not carried out 

by all the participating teachers, the assessments 

were mostly used in which after the basic 

competence done, which there were 32 times for 

all participant teachers. Unlike the case in the 

weekly category that does not indicate the use of 

assessment. It is suspected that the teacher tends 

not to finish the material being taught so that there 

is no use of the assessment in the learning process. 

While the zero number in the PAS category is 

interpreted as a difference in the views of the 

teacher in giving answers, thus the type of 

assessment that was not made by the teacher was 

not mentioned at the interview. In PAS activities, 

the types of questions used are government 

development or MGMP forums. 

The 21st Century teacher’s readiness was identified 

by the use of assessment that leads to all four skills 

or 4C’s. The types of assessments include essays, 

performance assessments, portfolio, projects, 

products assessments, Venn diagram, Vee 

diagram, reports, and presentation. Data on 21st 

century skills development in Biology assessment 

are presented in Figure 2. 

 

Figure 2. Development of 21st Century Skills in Biology Assessment 

Figure 2 shows that there are seven out of 

nine types of 21st century Biology assessments 

used by participant teachers. In this case the use of 

assessments reached 77.8% of all types of 21st 

century assessments contained in the interview 

guidelines. The large percentage achieved by the 

results of interviews about the use of 21st century 

assessment types confirms that teachers have 

understood the importance of applying these 

assessments to measure 21st century skills in 

students.  

The results of the measurement of 4C’s in 

Figure 2 shows that seven assessments used by 

effective teachers to develop 4C's even though 

their application still needs a lot of improvement. 

It can also be seen that only the description of the 

description is not able to measure all 21st century 

skills, namely communication skills. This is 

because these types of assessments are often used 

to collect student data individually. 

The data in Figure 2 compared with the 

student questionnaire data. The results obtained 

indicate that there are some things that are not 

appropriate, but this did not change the results of 

the study because most of the data showed the 

compatibility of the results. In addition to student 

questionnaire data, the data in Figure 2 was also 

compared with 21st century needs assessments 

according to journal studies. The results are 

presented in Table 2. 
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Table 2. Comparison of Use of Participant Teacher Assessments with 21st Century Needs Assessment 

based on Journal Studies 

21st Century Needs Assessment based on Journal Studies Type of Assessment 

ICT-based assessment 8, 9 

Formative assessment 1, 8, 9 

Active learning (Creative problem Solving) 1, 2, 4, 5, 8, 9 

Portfolio assessment 3 

Alternative assessment in the form of performance assessment 

(including making reports and presentations) 

2, 8, 9 

Rubric, performance-based assessment, portfolio, self-

assessment, peer-to-peer evaluation, student response systems, 

concept maps 

2, 3, 5 

Notes: The assessments are available 

outside the 21st century assessment 

Cognitive assessment in the form of questions and rubrics 1 

Note: 1) Essay, 2) Performance Assessment, 3) Portfolio Assessment, 4) Projects, 5) Product 

Assessment, 6) Vee Diagram, 7) Venn Diagram, 8) Reports, and 9) Presentation. 

Table 2 shows that all types of assessments 

used are types of assessment that tent to lead 

students to 4C’s. The assessment are known as 

alternative assessment or authentic assessment. 

This is in accordance with the demands of the 

2013 curriculum that expects authentic assessment 

in the learning process, but the application of 

authentic assessments is not yet completely correct 

and sustainable. Wijayanti (2014) explains that 

authentic assessments have several characteristics 

including real experiences, carried out during and 

after the learning process, self-assessment and 

reflection, measurement of skills and performance, 

continuous assessment, there is feedback so that 

students know the failure and success clearly. 

Thus, authentic assessment is a holistic 

measurement of data so that ultimately there is 

feedback from the assessment process. The fact is, 

the teacher does not provide feedback on most of 

the assessments. 

Table 2 also shows the types of self-

assessment and peer-to-peer assessments. 

Winaryati et al. (2018) explains that by assessing 

oneself, students come to understand their 

strengths and weaknesses. This type of assessment 

was not included in the interview guidelines on 

the type and availability of 21st Century Biology 

assessments on the grounds that the assessments 

did not measure the 21st century skills referred to 

in this study, namely 4C's. In addition, Putri et al. 

(2018) explained that self-assessment and peer-to-

peer evaluation showed low active ability. 

Nevertheless, these two assessments are important 

in the learning process. 

Cognitive assessment is one type of 

assessment to assess student knowledge. The type 

of cognitive assessment in Table 2 number 7 in 

this study is the assessment in the form of multiple 

choice and description. This assessment is often 

used as a formative assessment in which every 

basic competency has been completed. This 

assessment is the type of assessment most often 

used by teachers, because it is classified as easy to 

implement. 

In addition to variations in the types of 

assessments, the development of valid assessments 

is an important matter before they are applied. A 

valid assessment relates to the appropriateness of 

the interpretation of test results or can also be 

defined as an assessment that can carry out its 

measuring function correctly. The 21st century 

Biology needs assessment implemented by 

participant teachers is the development of the 

work of independent and MGMP groups. This is 

in accordance with the work of teachers according 

to Hendri (2010), which must have the 

competence of professional teachers, one of the 

forms is the ability to develop valid assessments. 

In the MGMP group, the quality of the 

assessment has been tested because it has been 

through an official group with experts in their 

fields. While the type of assessment is made 

independently by the participant teacher, the 

validity process of the assessment can be carried 

out with colleagues in the same subject area, 

conducting trials on student groups, as well as 

direct consultation with experts and participating 

in educational training activities that refer to the 
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assessment 21st century. This is in accordance with 

Yusuf (2017) who explains that the content 

validity process of an assessment can be carried 

out in discussion activities that are followed by 

experts in the field of study concerned as well as 

experts in measurement and assessment. The 

validity process of the assessment is in the form of 

an instrument review with the aim of assessing the 

accuracy of the measuring instruments compiled. 

Based on the results of the study, it is 

known that from the six participant teachers, there 

were only three teachers who carried out the 

validity of the assessment process, either in the 

form of discussions through the MGMP forum or 

training by experts when attending training 

activities or directly appointed as the target 

teacher for 2013 curriculum training. What can be 

revealed from the results of the above data is that 

the validity of the assessment is not carried out on 

every type of assessment and not all teachers carry 

out the process of validity of the assessment. Thus 

the teacher is considered not to prepare a valid 

assessment because of the limitations of the review 

or considers the review as less important. Even 

though the validity of an assessment is an 

important activity so that its measurement is right 

when applied to students. The validity process of 

the assessment does not have to go through large 

forums such as MGMP or training by experts, but 

can be done by colleagues in the same field, 

namely Biology. However, the perceived lack of 

importance of the review makes this process of 

validity less necessary for some teachers. 

The use of these types of assessments 

cannot be separated from the availability of school 

facilities and infrastructures as well as the 

creativity of each Biology teacher. School facilities 

and infrastructure greatly affect the 

implementation of a good learning process, the 

more complete a school is in providing learning 

facilities, the learning activities will be easily 

implemented. Another factor lies in the level of 

willingness and creativity of the teacher 

concerned. Thus, school facilities and the 

creativity and willingness to continue learning 

from the teacher are the factors that determine the 

quality of the learning process. This is consistent 

with the results of research by Prasetyo et al. 

(2016) that the application of assessment is highly 

considered by teachers because of reasons of 

limited time, limited knowledge, and limited skills 

to develop various types of creative assessment 

that are varied and authentic. In addition, an 

understanding of authentic assessments such as 

Venn diagrams, Vee diagrams, concept maps, 

observation sheets, and self-assessments is still low 

for Biology teachers. Thus there is a need for 

training for Biology teachers in applying creative 

and effective assessments in learning activities. 

Some teachers also did not show high 

awareness of the needs of the 21st century 

education. It was seen from the lack of teacher 

tendencies towards the educational needs of the 

21st century. Although the types of assessments 

used were varied, teachers still inclined to the 

aspect of knowledge to face the midterm, final 

tests, and national examinations. In fact, students 

should not be demanded from the aspect of 

knowledge but also in aspects of skills and 

attitudes. Thus the need for the application of 

alternative types of assessment that can maximize 

student skills. Wardani (2012) explains that 

alternative assessments are able to measure critical 

thinking skills and problem solving. Gloria (2012) 

added that alternative assessment was very 

instrumental in efforts to improve students' 

scientific thinking and reading skills. The 

application of this type of assessment in the 

learning process is presented in Table 3. 
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Table 3. Alternative Assessment Models of 21st Century Biology Learning Based on Data Studies 

Alternative Assessment Model Partisipant 

Essay GS1, GS2, GS3, GN1, GN2, 

GN3 

Performance assessment GS1, GS2, GS3, GN1, GN2, 

GN3 

Portfolio assessment GS1, GS2, GS3, GN1, GN3 

Projects GS1, GS3, GN1, GN3 

Product  GS1, GS3, GN3 

Venn diagram - 

Vee Diagram - 

Reports GS1, GS2, GS3, GN1, GN2  

Presentation GS1, GS2, GS3, GN1, GN2, 

GN3  

Note: GS (Private Teacher), GN (State Teacher) 

Based on Table 3. it is found that the most 

used of alternative assessment models are essay, 

performance assessments, and presentation. 

Wusqo et al. (2016) explains that performance 

assessment and presentation are alternative 

assessments that are effectively used as evaluation 

material. Thus, alternative assessments can 

become assessments that can meet the needs of 

the 21st century on students. In this case schools 

must contribute to implementing assessments that 

can measure and develop higher-order thinking 

skills (Osborn, 2013). 

According to the participant teachers, of the 

three types of alternative assessments that are 

often used, the assessment descriptions are only 

good for measuring critical thinking skills and 

problem solving as well as creativity and 

innovation. Thus, it is important for teachers to 

increase the variation of other types of alternative 

assessments in the learning process. Through this, 

it is expected that 21st century skills in students 

can be better developed. 

The 2013 curriculum also emphasizes the 

use of authentic assessments in learning. So this is 

in accordance with the needs of the 21st century 

where measurement is not only cognitive, but also 

attitudes and skills. Based on the above study, the 

teacher's understanding of authentic assessments 

already exists, but the application of authentic 

assessments is not yet fully correct and 

sustainable. Authentic assessment is a holistic 

measurement of data so that ultimately there is 

feedback from the assessment process. Thus 

teachers who already understand the importance 

of 21st century education needs also do not have 

the opportunity to develop authentic assessments 

that are consistent with the 2013 curriculum and 

certainly lead to 4C’s. 

Low understanding by teachers of the 

educational needs of the 21st century is influenced 

by several things. The factors are influenced by 

teachers’ lack of support and not having examples 

to assessments to measure 4C's. Teachers training 

does not easily make teachers proficient in 

developing 21st century assessments. Therefore, 

there is a need for more trainings, especially to 

optimize the ability of teachers in developing 

authentic assessments. This is clearly seen in the 

results of Prasetyo et al. (2016) which states that 

teachers' understanding of authentic assessments 

is still low, some have never applied it, or have 

never even made authentic assessments. But there 

are also teachers who already know about 

authentic assessment but do not apply it in their 

classrooms for various reasons as obstacles. 

 

CONCLUSION 

 

Based on the results of the analysis and 

discussion, it can be concluded that the majority 

of teachers in the Semarang have not shown 

readiness in the 21st century’s educational needs, 

especially in the application of assessments that 

lead to 21st century skills (4C’s). This is proven 

through several things, namely the type of 

assessment used by teachers has varied, but some 

of the assessments used are cognitive aspects of 

the assessment, only three teachers found the 
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process of validating the Biology assessment, and 

there are seven alternative assessment models of 

21st Century Biology learning in participating 

schools , but in its application it is not fully 

complete in accordance with the purpose of 

authentic assessment. Each participating school 

has a number of different alternative assessment 

models, this depends on the level of creativity and 

willingness of the teacher and the learning 

facilities of the respective schools. 
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