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Abstract. This study aims to to identify understanding the concept of students to the matter a chemical bond in class X PP 
MA As-Salman Allakuang. This research is divided into two stages namely the development stage of the diagnostic test 
instrument of two tier multiple choice and the use of a two tier multiple choice diagnostic test instrument for understanding 
of students' chemical concepts on chemical bonding materials. Development of diagnostic tests includes seven stages 
including: determination of test objectives, preparation of the test grille (kisi-kisi of test), writing item, reviewing and 
revising the test, trials test, analysis and interpretation, and assembling items into a set test. Identify understanding of 
chemical bond concept of students by using two tier multiple choice diagnostic test instrument then analyzed by Certanly 
Response Index (CRI) technique. Based on the use of two-tier multiple choice diagnostic test instrument, the result of 
identification of the concept of chemical bonding material of students are: not know concepts of 10,23%, misconception 
38,24%, and know concepts 51,53%. 
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I. INTRODUCTION 
 
Understanding the concept is part of the learning 
outcomes in the cognitive domain. Learning success 
is not only depending on the cognitive domain only, 
but depending on the environment, the conditions of 
learning, and prior knowledge of students. A good 
mastery of the concept will facilitate students in 
solving problems related to daily life. To enhance the 
student's mastery of the concepts, the exact learning 
model is required in learning. 
One branch of science that is introduced and taught at 
the high school level school or equivalent or 
chemistry is known in chemistry. Chemistry is one of 
the fields that belong to natural sciences, chemistry 
concerns the symptoms of nature specializing on the 
structure, composition, properties, and changes of 
matter and energy that accompanies the material 
changes.  Therefore, in the process of learning and 
the assessment of the results of the study of chemistry 
should pay attention to characteristics of chemistry as 
a product, process, scientific values and attitudes, as 
well as the application of chemistry in everyday life. 
One of the tasks of a teacher is to identify an 
understanding so teachers can find out students who 
know the concept, does not know the concept or the 
students are having a misconception. With an 
understanding of the extent to which students do 
know of a material so teachers can take action  
deemed appropriate to deal with the results of the 
identification or diagnosis against students. 
The diagnostic assessment is an approach that is very 
advantageous in measurement. Diagnostic assessment 
provides an opportunity of doing a test process to 
serve one additional action other than the goals that 
have been set, and can be used to integrate learning 

and assessment process.  Further diagnostic testing 
can find meaningful lesson materials to learners.[1] 

 
Diagnostic tests designed to diagnose weaknesses in 
learners understand the concept. The diagnostic test is 
a test performed to determine appropriately, these 
types of difficulties encountered by learners in a 
particular subject.[2]  
Diagnostic tests have different types, one of which 
has grown two-tier i.e. multiple choice diagnostic 
instrument. One of the concepts in chemistry lessons 
necessary for identified the possibility of students 
experience the misconception is the concept of 
chemical bonding, this is done because a teacher 
sometimes does not know of any misconception that 
occurs on their students. Therefore, the two-tier 
multiple choice diagnostic instrument developed in 
order to be able to identify these misconceptions so 
that teachers can take action to correct these 
misconceptions. 
Based on the research that has been done by [3], it is 
noted that the average misconception to learners in 
determining the definition of Covalent bonds 
amounting to 3.7%, namely; a) On Covalent bonds, 
the element will use the electrons together because 
both elements Exchange electrons; b) Covalent bonds 
need two atoms bonded. Misconception on the 
concept of the metallic bond is also found by [4], the 
results showed that students don't know how to 
identify the types of compounds are formed when 
elements react, and not knowing what " delocalized ". 
 
II. LITERATURE REVIEW 
 
2.1. Diagnostic Tests 
The diagnosis is a term adopted from the medical 
field. According to Thordike and Hagen [5], the 
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diagnosis can be interpreted as: (a) an effort or 
process of finding a weakness or disease (weakness, 
disease) what is experienced with someone through 
testing and thorough study about symptoms 
(symtoms); (b) study that carefully against the facts 
about the characteristics or to find errors and so forth 
are essential; (c) the decision was reached after a 
careful study over symptoms or facts about a thing. 
Other definitions of the diagnostic test propounded by 
Oriondo and Dallo-Antonio stating that diagnosis is 
the identification and attempts to know the layout of 
the specific strengths and weaknesses in performance, 
and if it is possible to know the cause.[6] 
Diagnostic tests can be considered valid if the test 
portions: the ability of a component should 
emphasize on just one type of error; and (2) 
differences part test should be trustworthy. This can 
be achieved only if the test piece has high reliability 
and the correlation between low test.[7] 

 
According to Gronlund (1985) in [8], diagnostic tests 
have the following characteristics: (1) the test is 
focused on the achievement of the objectives in the 
field that will be diagnosed, (2) Focus value (score) 
of any part of the test, with thus contain more test 
rounds to test each capability; (3) details of the tests 
are compiled on the basis of a careful analysis of the 
specific skills that are instrumental in the success of 
the study and a study of the common mistakes made 
by students. [7] 
 
2.2 Diagnostic Test Multiple Choice 
Multiple choice test consisting of a description or 
notification about an incomplete understanding. And 
to equip it must choose one of the possible answers 
that had been provided. Or multiple choice test 
consisting of parts of the description (stem) and the 
possible answers or alternative (option). Possible 
answers (option) consists of one correct answer IE 
answer keys and some pengecoh.[9] 
 
To find out the difference of understanding that 
occurs in students required a measuring instrument 
intended was indeed to identify student learning 
weaknesses. It is necessary for teachers to conduct 
diagnostic tests. Tamir found that multiple choice 
question method is effective and sensitive tools in the 
assignment of learning, by changing some of the 
things it was the limitations of multiple choice tests.  
The result is Tamir suggested that multiple choice 
tests are compiled which demanded an explanation of 
students in answering .[10] 
One form of diagnostic tests that can be used is a 
Two-Tier Multiple Choice (TTMC). TTMC is a 
diagnostic test in the form of multiple choice question 
two-storey was first developed by Davis f. Treagust 
year 1998. The first level contains questions about the 
concepts to be tested while the second level contains 
the reasons for each answer on the question in the 
first level as a form of diagnostic tests .[11] 

2.3 Understanding the concept 
Mastery of the concept can be identified based on the 
level of understanding of students. Understanding of 
concepts can be identified by using the technique of 
certainty of response index (CRI) that can be done at 
the time before and after application of generative 
learning model. CRI is a technique to measure 
mastery of the concept of a person by way of 
measuring the level of confidence or certainty of 
someone in answering each question is given. CRI 
techniques developed by Hasan Saleem. CRI is often 
used to provide a degree of certainty that is owned by 
someone of his ability to select and build knowledge, 
concepts or laws that formed well within himself to 
determine the answer from a question.[12] 
 
The technique of CRI can be used to distinguish 
between students who understand the concept, wrong 
in understanding the concept of a (misconception) 
with students who do not understand the concept. 
CRI is typically based on a scale and given along 
with each answer a question, for example a scale of 
six (0-5) [12], as shown in Table 2.1 

 
Table 2.1 CRI and the Criteria 

CRI Criteria 
0 totally guessed answer 
1 almost guess 
2 Not sure 
3 Sure 
4 Almost certain 
5 Certain 

 
Provisions for differentiating the individual students 
understand concepts, misconceptions and doesn't 
know the concept is based on the answers and every 
answer given CRI questions[13],  in summary can be 
seen in Table 2.2. 

 
Table 2.2 Provisions to distinguish between Know concepts, 
Misconceptions, and do not know the concept for Individual 

Respondents 
Criterion 
answers 
 

LOW CRI  
(<2,5) 

HIGH CRI 
(>2,5) 

Correct 
Answer 

The Answer is  
right but low 
CRI means do 
not know the 
concept (lucky 
guess) 

Correct 
answers and 
high CRI 
means 
mastering the 
concept well 

Wrong 
Answer 

Wrong answer 
but low CRI 
means do not 
know the 
concept 

Wrong answer 
but higher CRI 
means an 
understanding 
errors 
(misconceptio
n) 

(Tayubi, 2005). 
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III. METHOD  
 
This type of research is a research and development 
(R&D) with 4 d model (define, design, develop and 
disseminate) appropriate steps Thiagarajan, et al. 
(1974).  This research is divided into two stages, 
namely the development of the instrument two tier 
multiple choise and application of instrument for 
identifyingstudents ' understanding of subject matter 
in a chemical bond. 
 
IV. RESULTS AND DISCUSSIONS 

 
Table4.1 Percentage of Understanding the concept of chemistry 
students using diagnostic instruments two tier multiple choice 

with CRI 
Number Level Of 

Understanding The 
Concept 

Percentage (%) 

1 Know the concept 51,53 
2 Misconception 38,24 
3 Do not know the 

concept 
10,23 

 
Table4.2Percentage distribution of students ' understandingon 

every indicator 
Indicator Know 

the 
concept 
(%) 

Misconception 
(%) 

Do not 
know the 
concept 
(%) 

I 60,71 32,67 6,62 
II 57,85 39,43 2,72 
III 54,41 40,73 4,86 
IV 55,61 35,38 9,01 
V 47,56 45,33 7,11 
VI 43,73 38,42 17,85 
VII 40,81 35,74 23,45 

 
This study aims to identify students' concept 
understanding on chemical bonding material in class 
X PP MA As-Salman Allakuang. The author has 
conducted research using two-tier multiple choice 
diagnostic instrument in the form of test consisting of 
2 parts, the first part contains questions that contain 
various answers, the second part contains the reasons 
that refer to the answers contained in the first section. 
 
The multiple-choice form of 5 options at the first 
level starts from a, b, c, d, and e,the second-level 
instrument design contains 5 choices of reasons 
starting from I, II, III, IV and V. Development of 
second level instrument design, designed through the 
answers and opinions of learners who will serve as a 
deception and in the options are presented answers 
that are expected to be the answer to misconceptions 
that occur in the students. in that option is the answer 
that is supposed to be a misconception answer in the 
student self. In this study the students were also asked 
to write CRI numbers (0 to 5) based on students' 
confidence level in answering questions. 

Two tier multiple choice instrument to detect 
students' conceptual understanding qualitatively 
based on student answer pattern. While CRI to detect 
students' concept understanding quantitatively. With 
CRI techniques, the level of understanding of the 
concept is distinguished on knowing concepts, 
misconceptions and ignorance of concepts. 
 
Chemical bonding material is grouped into seven 
indicators : explain the tendency of an element to 
achieve stability;explaining the process of ionic 
bonding and the examples of its compounds; 
describes the process of formation of a single 
covalent compound, duplicate and triplicate and 
examples of compounds; investigate the polarity of 
several compounds and its relation to 
electronegativity through experiment; describes the 
process of formation of co-ordinate bonds in some 
examples of simple compound bonds; explains the 
process of forming metallic bonds and its relationship 
to the physical properties of the metal; 
and explains the interactions between molecules by 
their properties. 
 
Chemical bonding material consists of six concepts 
namely : element stability; ionic bond; 
covalent bond; covalent coordination bond; 
intermolecular interactions and its effect on the 
physical properties of the compound; and molecular 
form. 
On the concept of stability elements of the level of 
understanding of student concepts : do not know the 
concept of 6.62%, misconception 32.67% and know 
the concept of 60.71%.The misconception of students 
who are identified based on the number of answers of 
students on a particular pattern of answers are: 
1. The most stable element is having 2 valence 

electrons. 
2. Elements of negatively charged (-) electrons 

decrease (release electrons) while positively 
charged elements increase their electrons 
(capture electrons). 

 
In the concept of metal bonding level understanding 
of student concepts that do not know the concept of 
2.72%, misconception 39.43% and know the concept 
of 57.85%. The misconception of students who are 
identified based on the number of answers of learners 
on a particular pattern of answers are: 
1. Hydrochloric acid (HCl) is an ionic bonding 

compound because element H releases an 
electron while Cl element receives an electron. 

2. Type of bonding on magnesium chloride 
(MgCl2) is ion bonds by reason of negative 
charges of magnesium ions and the positive 
charge of chloride ions are bonded together. 

In the concept of covalent bond has two indicators 
namely indicator III and indicator IV. The level of 
understanding of student concepts on each indicator 
can be seen in Table 4.2. 
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The misconception of students who are identified 
based on the number of answers of student on a 
particular pattern of answers are: 
1. Students assume that the oxygen element O଼ଵ  

structure is surrounded by four pairs of electrons 
(8 electrons). 

 
 
 
This is similar to the results of [14], study 
that"students assume that the symbol of lewis of the 
8O atom is.    " 
 
2. BeCl2 compounds have covalent bonds by 

reason of attraction between electrons in Be 
and Cl atoms. 

 
In the concept of covalent bond coordination level 
understanding of student concepts that do not know 
the concept of 7.11%, misconception 45.33% and 
know the concept of 47.56%. The misconception of 
students who are identified based on the number of 
answers of learners on a particular pattern of answers 
are: 
1. NH4

+ is an example of a pure covalent bond or 
not a coordination covalent because there is a 
joint use of electron pairs of N and H atoms. 

2. NH3 and BF3 can not form a coordinate covalent 
bond because the Boron (B) at BF3 does not 
meet the octet rule. 

 
In the concept of metal bonding level understanding 
of student concepts that do not know the concept of 
17.85%, misconception 38.42% and know the 
concept of 43.73%. The result of the identification of 
the understanding of the concept of metal bonding of 
students that students are unable to explain the role of 
electrons in metal bonds, and delocalized electrons 
that result in the students lack of knowledge of 
metallic properties. 
 
In the concept of molecular form the level of 
understanding the concept of students is not know the 
concept of 23.45%; misconceptions 35.74%; and 
know the concept of 40.81%.The results of the 
identification of the concept of the concept of 
molecular form of students that the students maintain 
that the molecular form of H2O is linear because there 
are only two pairs of bonded pairs (BP). Though the 
molecular form of H2O is tetrahedral because it has 
two pairs of bonded pairs (BP) and two pairs of lone 
pairs. This is the same with the results of [15] that : 
“The concept mistakes students experience on the 
molecular form topics are the less bonded pairs (BP), 
the greater the bond angle; double bonds donate two 
bonded pairs (BP); and lone pairs (LP) has no 
influence in the determination of the molecular form 
". 
 

 

CONCLUSION 
 

Based on the results of the study it can be concluded 
that the results of the identification of the 
understanding of students with two tier diagnostic test 
multiple choice on chemical bonding material, 
namely do not know the concept of 10.23%, 
misconception 38.24%, and know the concept of 
51.53%. 
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