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ABSTRACT 

The corona virus outbreak has an impact on learning activities. Indonesia establishes online or 

online learning so that learning activities continue and are safe. Assessment and evaluation must con-

tinue to be carried out. One way of assessing authenticity can be using Two Tier Multiple Choice 

(TTMC).  This study aimed to analyze the ability to understand the concept of Biology education students 

through Two-Tier Multiple Choice in online assessment. This type of research is descriptive qualitative. 

The research was conducted for one semester. The research subjects were semester 3 students who 

program and attend lectures on Media and Learning Resources at the Biology Education Study Pro-

gram, FKIP-UMM. The academic year 2020/2021. The number of students is 85 people. The sampling 

technique used is the saturation sampling. The data were collected utilizing a multiple-choice test in the 

form of TTMC. Aspects that are measured include aspects of understanding and analyzing. The quali-

tative descriptive analysis was conducted to classify the data collection. The result showed that 37.6% 

of students entered the criteria for learning outcomes under the minimum standard mastery (MSM), 

31.7% were according to the MSM standards, and 30.6% were in the criteria above the MSM. In the 

aspect of understanding (C2), 63.5% of students can answer questions correctly, and 36.5% of students 

have not answered correctly, in the aspect of analyzing (C4), as many as 41.4% of students can answer 

questions correctly and 58.6% of students not correct in answering the questions of the total evaluated 

student population. 
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INTRODUCTION 

The World Health Organization (WHO), 

on March 11, 2020, declared the Coronavirus a 

global pandemic (World Health Organization, 

2019). Indonesia is one country that suffers from 

the pandemic, which has affected the country in 

many sectors. One of the significant effects af-

fects the educational sector and the students that 

include Early Childhood, Elementary Schools, 

Junior High Schools, Senior High Schools, and 

Higher Educations which comprise undergradu-

ate, graduate and post-graduate pro-

grams.  Therefore, on Monday, March 16, 2020, 

the government issued a policy on the online 

learning program (Kemendikbud, 2020).  

Online or online learning is one solution 

for learning activities in the midst of a pandemic 

without compromising the essence and learning 

resources. However, in the implementation of 

online learning activities, there are several 

weaknesses and obstacles, including the 

availability of the internet, supporting devices, 

control and assistance to students, and the 

material delivered by online teachers is not 

necessarily acceptable to students compared to 

conventional learning activities. (Asmuni, 2020; 

Firman & Rahayu, 2020). According to Syarifah 

et al. (2022) learning during the pandemic and 

students' understanding of concepts is still not go-

ing well. 

Online learning is an internet-based learn-

ing activity using a laptop or personal computer. 

The online learning method produces new and 

challenging experiences for all related parties 
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compared to conventional (Kuntarto, 2017). The 

learning competence in both online-based and 

conventional learning is feasible for improve-

ment through the counselling program in consul-

tancy activities (Dahlia & Supriatna, 2021). 

Therefore, compared to the conventional learning 

method, the online one resulted in particular chal-

lenges; thus, proper counselling and consultancy 

programs may improve the learning method.  

Any learning method always considers the 

scoring system a significant component. The is-

sue in online learning regarding the scoring sys-

tem is that the technique and type of scoring must 

adjust with the learning model. The scoring in-

strument used for this purpose is similar to the 

conventional one, with the presentation technique 

as the distinctive factor. The correction is in the 

direct computerized method; therefore, the par-

ticipants cannot access the score directly. Four 

computer-based testing models include 1) open 

test; it allows participants to have direct access to 

the score; 2) controlled model; it allows only the 

registered participants to access the score by us-

ing user name and its password; 3) supervised 

model; it allows the supervisor to identify and 

validate test participants, and 4) managed model; 

it centralizes the test through particular organiza-

tion management by appointed operators (Imania 

& Bariah, 2019). 

The computer-based test includes an 

online assessment accessible for completion at 

home or any controlled environment; that is, the 

online assessment still refers to the authenticity 

of the assessment standard (Sahidu et al., 2020). 

According to Zahrok (2009), authentic assess-

ment refers to real-life situations using various 

approaches that enable solving problems by one 

or more approaches and techniques. Meanwhile, 

Pantiwati (2016) proposed that assessment is the 

information collection process on the students’ 

achievement using various procedures. The au-

thentic assessment includes tests, self-assess-

ment, projects, portfolios, etc.  

Concept understanding has an important 

role in learning activities. Research result Wati et 

al. (2014) shows that in learning activities stu-

dents tend to memorize the concepts taught so 

that they become less meaningful. This is one of 

the causes of student understanding of concepts 

is still low. This is in line with research 

Sucahyanti et al. (2018) that students' under-

standing of concepts in learning biology obtained 

low results. 

Understanding the concepts possessed by 

students can be used to solve a problem related to 

a concept. In addition to playing an important 

role, lack of understanding of concepts can dis-

rupt the process of learning activities (Adhani & 

Rupa, 2020). The importance of understanding 

concepts can not be separated from learning me-

dia and learning resources. The subject of media 

and learning resources is one of the courses that 

play an important role and is a subject that must 

be taught to students as a provision, so that when 

students become educators, they have the ability 

to use media and manage learning resources. 

(Harfiani & Fanreza, 2019).  

An alternative to conducting the authentic 

assessment is using the Two-Tier Multiple 

Choice (TTMC) that is similar to the conven-

tional multiple-choice with a distinct difference 

in the applied technique. TTMC has two sections 

in a set of questions; the first part is a conven-

tional multiple-choice, providing four options 

with only one correct answer. The second part is 

also multiple-choice with four options and one 

correct answer, yet it explains the concept of the 

previous sets of problems. Therefore, statement 

one is a question stem 1 followed by choices. Re-

search by Widiyatmoko & Shimizu (2019) 

proved the effectiveness of the two-tier multiple-

choice in determining the students’ misconcep-

tion and its usage as an alternative for the con-

ventional multiple choice.  In conclusion, the 

two-tier multiple-choice is applicable to assess 

the students’ conceptual comprehension and mis-

conception. 

TTMC is applicable as one of the assess-

ment instruments for the conceptual and theoret-

ical comprehension of Learning Source and Me-

dia as the compulsory course of the Biology Ed-

ucation study program of the Faculty of Teacher 

Training and Education of Universitas Muham-

madiyah Malang. Since the outbreak of Covid-

19, the LSM (Learning Management System) has 

become one of the alternatives for online learning 

activity. The issue in online learning is the stu-

dents' assessment in cognitive, affective, and psy-

chomotor achievement as there is fraud potential 

that can risk the assessment validity. Therefore, 

online assessment that meets all criteria of online 

principles is essential. This research describes 

university students' comprehension skills on 

learning media assessed using TTMC during the 

online assessment.  
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The research approach used is an approach 

that must be in accordance with the type of re-

search used. For this type of research, the ap-

proach used is a qualitative approach with quali-

tative descriptive research methods. Qualitative 

research methods are descriptive research meth-

ods and tend to use analysis (Hermawan, 2019). 

The research subjects were the third-se-

mester students who followed the Learning 

Source and Media course during 2020/2021 Biol-

ogy Education Study Program University of Mu-

hammadiyah Malang. At the same time, its pop-

ulation included 85 students who participated in 

the Learning Source and Media, while the sample 

was 85 students. The sampling technique used is 

a saturation sampling (non-probability sam-

pling). Saturation sampling technique is a sam-

pling technique with all populations used as re-

search samples (Saputra et al., 2022).  

Data collection was by a multiple-choice 

test. The students' cognitive result was presented 

in percentage and classified into three criteria: be-

low the standard of Predetermined Minimum 

Standard Mastery (MSM), meeting the MSM, 

and above the MSM, which was 60. The assess-

ment material was the nature of the learning 

source and media, while the assessed aspects in-

cluded comprehension and analysis skills. Those 

aspects then underwent further data processing 

through the qualitative descriptive method. 

The learning strategy applied was active 

learning referred to the principles of experienc-

ing, communicating, interaction, and reflection. 

The assessment was by authentic assessment us-

ing portfolio, discussion, product assessment, 

performance assessment, assignments, quizzes, 

tests, and online assessment through the con-

trolled google form, which required the test par-

ticipants to use a camera with eye and motion 

tracking camera sensor. The questions types were 

C2 and C4, where the C2 type acted as the first 

question to assess the students' comprehension 

skill while the C4 assessed the reasoning of the 

chosen answer for part 1 as the analysis skill as-

sessment. Questions C2 and C4 on the Two Tier 

Multiple Choice (TTMC) questions are inter-

preted as a cognitive domain, which focuses on 

behavior that emphasizes one's intellectuality. 

This study emphasizes the ability to understand 

students' concepts.  

Data on students' conceptual understand-

ing in media and learning resources courses will 

be analyzed qualitatively. Data on students' con-

ceptual understanding is presented in the form of 

an average percentage in a bar chart. The data 

presented are described in the form of explana-

tions and provide descriptions in giving meaning 

according to the research results obtained.  

RESULTS AND DISCUSSION 

1. Results

The research result shows that the stu-

dents’ cognitive skills on the Learning Source 

and Media course after the online assessment are 

varied. The skill result is classified into three cri-

teria based on the MSM score that is 1) under the 

MSM, 2) meeting the MSM, and 3) above the 

MSM. The cognitive assessment result is pre-

sented in Figure 1. 

Figure 1. The Percentage of Students’ 

Cognitive Learning Result 

The percentage result of the three criteria 

over the total population (85 students) is 37.6% is 

under the MSM (equals to 32 students), 31.7% is 

meeting the MSM (equals to 27 students), and 

30.6% above the MSM (equals to 26 students). 

The result of this analysis indicates that 62.3 % 

of students have achieved MSM and above 

MSM. Thus, the MSM level of students can be 

classified into the medium category. 

The assessed aspects of cognitive skill in-

clude the C2, the comprehension skill, and C4, 

the analysis skill. Several question types in the 

online assessment and the students’ cognitive 

learning result in percentage is presented in detail 

in the following Figure 2. 

METHODS 
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Figure 2. The Average Percentage of Stu-

dents’ Answers 

Two criteria used for the online assessment 

are suitable for students' achievement indicators. 

The research result shows the number of correct 

answers for the C2 is 63.5% or equals 54 stu-

dents, and 36.5% for incorrect answers, equal to 

46 students. As for C4, the correct answers is 

41.4% or equal to 35 students, and 58.6% for in-

correct answers, which is equal to 65 students. 

Students’ ability to answer the TTMC 

questions during the online assessment through 

the google form by focusing on the number of 

correct answers for statements 1 and 2 is pre-

sented in Figure 3. 

 

Figure 3. Students Skill Percentage in      

Answering TTMC Questions 

Based on Figure 3, the number of students 

who liked part one or part a is greater than those 

who liked type b. The average is 64.1 to 31. The 

greater number of students who liked type a is be-

cause the questions are similar to the conven-

tional multiple-choice compared to type b's, 

which required students to think harder in an-

swering the questions to assess the analysis skill. 

Students must analyze the questions in part one 

and demonstrate the relationship between the 

questions. 

TTMC questions consist of two parts (Fig-

ure 4.). The first part is conventional objective 

questions which achieved 50% to 82.1% correct 

answers by test participants compared to the sec-

ond part, which achieved 14% to 71% of correct 

answers. This finding aligns with the characteris-

tics of the first part of TTMC, which is conven-

tional multiple-choice that does not require high 

skill in answering the questions. In contrast, the 

second part of the multiple-choice questions as-

sesses a more complex learning outcome, mostly 

done using knowledge, comprehension, and ap-

plication (Ambiyar, 2012).  

 

Figure 4. Example of Two Tier Multiple Choice 

Questions 

2. Discussion 

Cognitive learning outcomes are a descrip-

tion of the level of student mastery of a subject 

taken in learning activities. Cognitive learning 

outcomes involve the knowledge and develop-

ment of intellectual skills which include recall or 

recognition of facts, procedural patterns, and con-

cepts in the development of students' intellectual 

abilities and skills (Erina & Kuswanto, 2015). 

According to Yusuf Aditya (2016), the learning 

result is a skill achieved by students after com-

pleting the learning process. Learning achieve-

ment due to cognitive learning activity can indi-

cate the assessment result during or after learning 

(Meita et al., 2018).The learning outcomes also 

include the learning subjects and the students’ 

achievement after completing a program. The 

learning process will show students’ skills in 

memorizing, comprehension, explaining, analyz-

ing, assessing, and creating (Umami et al., 2021). 

This research conducted an online evaluation to 

determine the cognitive learning result of 85 uni-

versity students who joined the learning source 

and media course. 
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The assessment result on the students’ cog-

nitive learning result does not show a thorough 

completion based on MSM. There are several 

factors, both internal and external, that caused the 

finding. The factors include 1) non-social, 2) so-

cial, 3) physiological and psychological factors 

(Anggresta, 2016). Nurlaila (2020) stated that 

success depends on various factors that include 

the internal and external ones, which are initial 

characteristics, as the internal factor, and envi-

ronmental and social situation of a particular per-

son as the external one. The factors that influence 

cognitive learning outcomes are very complex. 

This involves internal and external factors, such 

as: interests, motivation, attitudes, intelligence, 

learning environment, learning strategies, physi-

cal condition and others (Rijal & Bachtiar, 2015; 

Syafi’i et al., 2018).  

In general cognitive aspects can be 

grouped into six levels. The six levels of cogni-

tive aspects are: (1) the level of knowledge, in-

structional objectives at this level require stu-

dents to remember information that has been re-

ceived previously; (2) the level of understanding, 

the category of understanding is related to the 

ability to explain knowledge, information that 

has been known in their own words; (3) the level 

of application, application is the ability to use the 

information that has been learned in new situa-

tions, and solve various problems that arise in 

everyday life; (4) the level of analysis, analysis is 

the ability to identify, separate and leave out the 

components of a fact, concept, opinion and as-

sumption of a hypothesis or conclusion; (5) the 

level of synthesis, the ability of students to relate 

and integrate various elements and elements of 

existing knowledge so as to form a new, compre-

hensive pattern; (6) level of evaluation, students' 

ability to make judgments and decisions about 

the value of product or object method ideas using 

certain criteria (Ruwaida, 2019; Syafi’i et al., 

2018). 

The cognitive learning result engages the 

students in the thinking process activities, such as 

memorizing, comprehension, application, analy-

sis, synthesis, evaluation, and creation (Ariani & 

Sesmiwati, 2019).  According to Anderson et al., 

(2001), six fields of Bloom’s Taxonomy com-

prise memorizing (to remember), comprehension 

(to comprehend), application (to apply), analyz-

ing (to analyze), evaluation (to evaluate), and cre-

ation (to create). 

 Research results by Batubara (2016) 

found that students responded well to the google 

application usage for online assessment purposes. 

The respondent’s percentage includes those with 

a good response towards the online questionnaire 

(53.3%), easy accessibility (86.7%), time effi-

ciency is (80%), and stationary efficiency. This is 

in accordance with the opinion Batubara (2016) 

the use of Google Forms in learning evaluation 

activities has an impact and benefit in terms of 

effectiveness, efficiency, attractiveness and dis-

play design. 

Several instruments are applicable for the 

online assessment, such as google form and the 

TTMC. The TTMC is a two-level multiple choice 

question that diagnoses students' alternative con-

ceptions of science. The first level in the TTMC 

questions resemble traditional multiple choice 

questions, which usually deal with revelation 

knowledge. In the research, the first level ques-

tion consists of 1 correct answer and 3 distractors. 

The second level resembles the traditional multi-

ple choice question format but aims to determine 

students' higher thinking and reasoning abilities. 

In this research, there are 1 true reason and 3 dis-

tractors (Adodo, 2013). 

Research conducted by Suryani et al. 

(2016) shows that the TTMC instrument can be 

used effectively to determine students' concep-

tual understanding. The TTMC instrument can 

minimize errors in measuring students' concep-

tual understanding through two graded questions. 

TTMC is more effective in determining the level 

of students' conceptual understanding than using 

a one tier test (Nabilah et al., 2013).  The results 

of research conducted by Arifin & Aprisal (2020) 

that the use of the online TTMC instrument can 

determine the level of individual understanding 

without using a lot of wasted time, reducing the 

use of a lot of paper and minimizing the actions 

of students who just choose answers. 

Research results by Batubara (2016) found 

that students responded well to the google appli-

cation usage for online assessment purposes. The 

respondent’s percentage includes those with a 

good response towards the online questionnaire 

(53.3%), easy accessibility (86.7%), time effi-

ciency is (80%), and stationary efficiency. This is 

in accordance with the opinion Batubara (2016) 

that the use of Google Forms in learning evalua-

tion activities has an impact and benefit both in 

terms of effectiveness, efficiency, attractiveness 

and display design. 

There are several advantages of the assess-

ment carried out through Google Form, such as 

(1) The display provided is quite attractive. This 
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application provides facilities for users to enter 

and use photos. This application also has many 

more attractive and colorful display templates. 2) 

Has various types of tests that are freely chosen. 

This application provides a test selection facility 

that is free to use according to user needs. 3) Re-

spondents can provide immediate response any-

where; and 4) The results are immediately com-

piled and analyzed automatically (Batubara, 

2016; Sianipar, 2019). 

The C2 question type is a skill to develop 

and integrate a meaning based on the students’ 

knowledge. This field includes the cognitive ac-

tivities to interpret, indicate, classify, summarize, 

infer, compare, and explain (Iqbal et al., 2021). 

Further, Ambiyar (2012) explained the compre-

hension aspect to assess the students’ skill in 

comprehending the translation, interpretation, 

and extrapolation. The aspect of understanding is 

a level of thinking ability that is at a higher level 

than memory or memorization. This ability not 

only requires memorizing but students must be 

able to understand the concept. Students are 

asked to prove that they understand simple rela-

tionships between facts or concepts (Amelia et 

al., 2016). 

The C4 type is the skill to outline a prob-

lem and comprehend the relationship among the 

elements. This field includes the cognitive aspect 

to differentiate, organize, and symbolize 

(Anderson et al., 2001). The analysis skill in-

cludes analyzing a wide range of information into 

small parts. The analysis skill includes 1) element 

analysis, 2) relationship analysis, and 3) orga-

nized-principles analysis (Ambiyar, 2012). Type 

C4 questions include HOTS type questions. The 

presence of HOTS category questions is needed 

by students to practice critical, logical, reflective, 

metacognitive, and creative thinking. HOTS 

questions train students to transfer knowledge, 

think critically, and solve problems (Haryati, 

2020). 

Statement one describes that a motion pic-

ture is a live picture, while the video is a moving 

motion completed with audio or sound; thus, the 

motion picture is a part of the video. Based on the 

question type, the multiple-choice has only one 

correct or the most correct answer, and students 

are required to choose only one answer, which is 

easier than an essay quiz  (Butler, 2018) thus, it 

only evaluates the content knowledge without 

considering the students' reasoning (Brassil & 

Couch, 2019). Despite being a simple test instru-

ment to undergo, the multiple-choice test is also 

applicable in many-objective sample assessment 

(Hudson & Treagust, 2013), and also for 

knowledge-based thinking skill (Rohmi, 2017). 

The second part of the test is the strength-

ening skill by analyzing the statement from the 

previous question. The analytical question is 

more complex than the comprehension one it is 

an essay test (Mania et al., 2018). The essay test 

requires students to review, redescribe, and re-

construct the ideas into a complete written sen-

tence or oral review containing ideas and con-

cepts (Saraswati & Agustika, 2020). The review 

whose description uses words is essentially ac-

cording to the question type (Arikunto, 2010). 

The benefit of the analytical question is providing 

the freedom for students to elaborate and describe 

their ideas and answer review (Ambiyar, 2012).  

Concerning the review requirements for 

the TTMC test based on online test principles, ac-

cording to Palloff & Pratt (2010), there are seven 

principles to fulfill: 1) using a variety of learning 

designs based on many learning styles, 2) using 

student-based assessment design that is accord-

ing to the activities and assignments, 3) using as-

sessment design that reduces the fraud and pla-

giarism potentials, 4) promoting students to en-

gage in discussions, 5) using assessment rubric 

for self-performance and evaluation, 6) develop-

ing online tests and quizzes by considering the 

cheating potential, 7) including other assessment 

instruments such as performance, project, portfo-

lio, self-assessment, peer-assessment, discussion 

group assignments, and other learning objectives-

related instruments.  

Giving the TTMC test to students in the 

class has several effects based on the benefits of 

using the TTMC test. Through the TTMC test 

students find out the level of understanding of in-

dividual understanding in each concept taught 

through patterns of answers and reasons (Arifin 

& Aprisal, 2020). The use of TTMC trains stu-

dents on higher-order thinking skills, critical 

thinking skills, and deeper understanding of stu-

dents' concepts or not just memorizing (Laksono, 

2019; Ratnasari et al., 2017). The TTMC test 

questions consist of 2 layers of answers, namely 

answers and reasons. The purpose of the second 

layer is to encourage students to think at higher 

levels and have reasoning skills. The first level of 

questions deals with knowledge statements while 

the second level of questions facilitates testing 

students' learning at higher levels of thinking. 

The use of answer patterns and reasons can re-

duce student actions as long as they choose 
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answers (Shidiq et al., 2015).  The online-based 

TTMC evaluation provides several advantages, 

namely saving paper, using a short time, and re-

ducing student actions that only choose answers 

(Arifin & Aprisal, 2020).  

CONCLUTION   

The results showed that there were varia-

tions in students' skills in understanding a con-

cept and cognitive learning outcomes using 

online assessments. For comprehension skills 

(C2), 63.5% of students gave correct answers, 

and 36.5% could not give correct answers, while 

the analysis aspect (C4) showed 41.4% of stu-

dents were able to answer questions. correctly, 

and the remaining 58.6% did not. The results of 

the study can be used as a follow-up to students 

who are unable to answer questions correctly, so 

that the cause of the condition is known. Moreo-

ver, understanding concepts in media learning is 

quite important and supportive for prospective 

educators in the future.  
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