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Abstract: This study aims to analyse the diagnostic ability of ICP science 

students FMIPA UNM in the Electricity and Magnetism course. This research 

uses descriptive research with a Quizizz-based qualitative approach. The 

sampling technique used was purposive sampling. The data collection 

technique used in this study was a multiple choice diagnostic test accessed 

through the Quizizz platform online. The data analysis technique used is 

descriptive statistics (frequency, percentage, and average) and item analysis 

(index of difficulty and differentiating power of the questions. Quizizz-based 

diagnostic tests for electrical and magnetic topics are effective enough to 

evaluate students' initial abilities. Most questions have a moderate difficulty 

level and sufficient to good differentiating power; however, some questions 

have low or negative differentiating power and need to be corrected. The 

results showed that students' diagnostic ability in Electricity And Magnetism’s 

Course using quizziz platform was at 5,0 score which in a low category. This 

research serves as a basis for the development of better diagnostic tests to 

achieve learning objectives. 
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1. INTRODUCTION  

Learning is a process of a person in acquiring various skills, abilities, and attitudes as a result 
of a number of complex actions and behaviours experienced by students in the learning 
process (Kasful Anwar, 2006, 54). Therefore, a teacher must first know the initial abilities of 
his learners before starting the learning process. In analysing a learner's initial ability, it is the 
same as finding out what the learner needs in a lesson with the aim of determining or knowing 
what to achieve in learning and what kind of material is suitable for the learner. 

According to Maharani (2023), a teacher needs more than just visual observations to 
understand the characteristics of learners. Diagnostic assessment is one of the effective 
solutions to find out the characteristics of these learners. For example, we can know their 
learning styles, talents, interests, and potentials. By doing so, personalised learning will 
increase learning comfort and motivation. 

Diagnostic assessment is an evaluation conducted specifically to determine the strengths, 
weaknesses and level of mastery of each learner with the aim of tailoring learning to their 
unique characteristics and needs. Studies have shown that implementing diagnostic 
assessments at the beginning of class is positively correlated with better student learning 
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outcomes. Darmiyati's (2007) findings corroborate the idea that a thorough diagnostic 
assessment that includes cognitive, affective and psychomotor components can significantly 
improve student learning outcomes. 

A diagnostic test is a test used to determine students' strengths and weaknesses in learning. 
It can be a number of questions or a request to do something. According to Yeany & Miller 
(1983, 19-26), diagnostic tests are usually conducted before summative tests. Diagnostic tests 
are conducted to find misconceptions that cause students' learning difficulties. The results 
can be used as a basis for making targeted learning interventions. High-quality diagnostic 
assessment instruments can not only measure students mastery levels, but they can also 
reconstruct learners’ cognitive processes when answering questions that make it possible to 
find the main sources of error (Law & Treagust, 2010). 

According to Rahmawati et al., (2021) Physics is one of the fields of science that is closely 
related to natural phenomena. Physics is taught from primary education to higher education. 
One of the important factors in learning physics is concept understanding (Maulida, et al. 
2017). Electricity and magnetism material is very interesting for students because it is very 
important in everyday life. Learning Electricity and magnetism not only provides students 
with theoretical knowledge, but they can also understand how electricity is important to fulfil 
human needs. A learning approach based on observation and experimentation can help 
students learn the science process skills needed in real life. 

The main objective of learning Electricity and magnetism is that students should be taught 
to observe and understand natural phenomena, especially those related to electricity and 
magnetism, using the scientific method. The broader goal of science is to help learners 
understand how matter and energy interact in various natural phenomena. This goal is in line 
with the teaching of magnetic electricity. This is in line with the opinion of Serway, & Jewett 
(2009) and Nasution (2012).   

Various studies state that the concept of electricity requires innovative and creative learning 
approaches because the concept of magnetic electricity is an abstract concept that is difficult 
to visualise directly because it involves phenomena that are difficult to imagine and complex 
theories (Suseno (2010); Suseno (2014) and Fatima, Yusuf, & Bancong 2014). As shown by 
research conducted by Nugraha, Saepuzaman, & Tarigan (2014) and Mayub (2020), the 
concept of electricity is very abstract and complex. As a result, students tend to be 
uninterested and face difficulties when attending lectures. Therefore, a study was conducted 
entitled ‘Analysis of Diagnostic Ability of ICP 2021 Science Education Students at Makassar 
State University in Electricity and Magnetism Subjects Assisted by Quizizz’. 

2. Research Method and Materials 

This research is descriptive research with a quantitative approach. The research design used 
is descriptive using the Quizizz application. The object of this research is diagnostic questions 
(10 multiple choice questions on Electricity and magnetism material). The population in this 
study were students of Makassar State University Science Education Study Programme ICP 
2021. (Sugiyono, 2012 states that the sample is part of the number and characteristics of the 
population. The sampling technique used is purposive sampling technique. Purposive 
sampling is a method that involves certain considerations (Abdul Mukti, 2021).  The data 
collection technique used in this study was a multiple choice diagnostic test accessed through 
the Quizizz platform online. The data analysis technique used is descriptive statistics 
(frequency, percentage, and average) and item analysis (difficulty index and question 
differentiator) 
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Table 1. Category of Question Difficulty Index 

Range Description 

P > 0,70 Easy 

0,30 – 0,70 Medium 

P < 0,30 Difficult 

 Source: (Zaenal Arifin, 2009) 

‘A good question is a question that has a balanced level of difficulty, not too easy, and not 
too difficult’ (Suharsimi, 2009: 207). Anas Sudijono (2011: 370) states that if the level of 
difficulty of a test item is in the medium or sufficient category, then the item is considered 
good. Questions that are too easy cannot make students try harder, while questions that are 
too difficult can make students desperate and unwilling to try again because they are beyond 
their abilities. The student's ability to answer the question should determine the difficulty 
level of the question, not from the teacher's perspective. 

Table 2. Differentiating Power of Question Category 

Score Criteria 

D= 0,00 – 0,19 Poor 

D= 0,20 – 0,39 Fair 

D= 0,40 – 0,69 Good 

D= 0,70 – 1,00 Excellent 

 Source: (Zaenal Arifin, 2009) 

Differentiating power, according to Daryanto (2007: 183), is defined as the ability of a student 
to make a difference between high ability students and low ability students in a question. 
Differentiating power analysis, according to Nana Sudjana (2005: 141), is intended to 
determine the extent to which a question can distinguish high-achieving students from low-
achieving students. Differentiating power, according to Ngalim Purwanto (2009: 120), is 
defined as the ability of a question to distinguish students in a smarter group from a less 
intelligent group. In other words, questions given to less able students will produce lower 
achievement, while questions given to more able students will produce better achievement. 
Tests that do not have sufficient differentiating power will not provide an accurate picture of 
students' abilities. 

Table 3. Categories of the average score of students' initial ability 

Description Interval 
Very High x ≥ 9,0 
High 7,5 ≤ x < 9,0 
Medium 6,0 ≤ x < 7,5 
Low 4,0 ≤ x < 6,0 
Very Low X < 4,0 

 Source: (Ratumanan & Laurens, 2015) 

The initial ability of a student is the potential that students have before participating in the 
learning process. It is important for teachers to understand the initial skills before starting to 
teach so that learning can be designed effectively (Gais & Afriansyah, 2017). The category of 
the average score of students' initial ability according to Ratumanan and Laurens (2015: 171) 
is divided into five levels. Very High includes a score of x≥9.0 indicating a very high ability. 
High is in the interval 7.5≤x<9.0 reflects good competence. Medium includes a score of 
6.0≤x<7.5 depicting average ability. Low is given for a score of 4.0≤x<6.0 indicating 
inadequate ability, and Very Low for x<4.0 indicating a very low level of ability. This scale 
helps to categorise students based on their initial level of understanding for evaluation and 
learning intervention. 

3. Results and Discussion  

In this study, a Quizizz-based diagnostic test containing 10 multiple choice questions was 
given before the material was taught with the aim of knowing students' initial ability to 
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Electricity and magnetism material. The results obtained are the average diagnostic ability of 
students, the difficulty index of the questions, and the differentiating power of the questions. 

Table 4 Average score of ICP students Diagnostic Ability. 

Based on the Table 4 student score data, it was found that student A received the highest 
score with a total of 8 correct answers out of 10 questions, while student X received the 
lowest score with a total of 2. Most students scored between 4 and 7, indicating that their 
proficiency in Electricity and magnetism materials tends to be in the moderate category. 

The average overall score was 5.0, indicating that students on average were able to answer 
50% of the questions correctly. This score indicates that their initial understanding of the 
lesson still needs to be improved. Problem 10 had the highest success rate as most students 
were able to answer correctly. Questions 1 and 2 were considered more difficult as only a few 
students were able to answer correctly. The score obtained is in accordance with the results 
of Sutarno's research (2011), namely the average score of the initial test in the experimental 
class with electricity and magnetism material of 52.14%. This result shows that although 
students have different ability levels, their initial understanding of the material is still not 
optimal. These results can be used as a basis for assessing and improving the quality of 
learning. They can also help improve questions with high difficulty and low discriminating 
power to more effectively measure students' abilities. 

Table 5. Questions Difficulty Index and Question Discriminating Power 

No. Difficulty Inde  Problem Item Difficulty 
Level 

Discrimination Index Item Differentiation 
Level 

1 0,20 Difficult 0,25 Fair 
2 0,20 Difficult 0,08 Poor 
3 0,37 Medium 0,25 Fair 
4 0,37 Medium 0,41 Good 
5 0,45 Medium 0,08 Poor 
6 0,54 Medium 0,25 Fair 
7 0,58 Medium 0,66 Good 
8 0,70 Medium 0,08 Poor 
9 0,75 Easy 0,33 Fair 
10 0,83 Easy 0,33 Fair 

Based on table 4, the analysis results show that the diagnostic tests have different levels of 
difficulty. Questions 1 and 2 are considered difficult, with a difficulty index of 0.20 each, 
indicating that only a few students can answer correctly. Questions 3, 4, 5, 6, and 7 were 
considered moderate, with a difficulty index ranging from 0.37 to 0.58. Questions 9 and 10 
are considered easy, with a difficulty index of 0.20 each, indicating that students understand 
the material well. The number of item difficulty levels obtained is almost the same as the 
results of research from Lia Triani (2023), that the level of difficulty in electricity and 
magnetism material from 15 questions there are 3 questions in the easy category (20%), 11 

MHS Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 TOTAL SCORE 

A 1 0 1 1 0 1 1 1 1 1 8 
B 1 1 1 0 0 1 1 0 1 1 7 
C 0 0 0 1 1 1 1 1 1 1 7 
D 0 0 1 1 1 0 1 1 1 1 7 
E 0 0 1 0 1 1 1 1 0 1 6 
F 1 0 0 1 1 0 1 0 1 1 6 
G 0 0 0 1 1 1 1 0 1 1 6 
H 0 1 0 0 1 0 1 1 1 1 6 
I 0 0 1 0 0 1 1 1 1 1 6 
J 0 0 1 1 0 1 0 1 1 1 6 
K 0 0 0 1 0 1 1 0 1 1 5 
L 1 0 0 0 0 0 1 1 1 1 5 
M 0 1 1 0 0 1 0 1 1 0 5 
N 0 0 0 0 0 1 1 1 1 1 5 
O 0 0 1 0 0 1 0 1 1 1 5 
P 0 0 1 1 1 0 0 0 0 1 4 
Q 1 1 0 0 0 0 0 1 1 0 4 
R 0 0 0 0 1 0 0 1 1 1 4 
S 0 1 0 1 0 0 1 1 0 0 4 
T 0 0 0 0 0 1 0 1 1 1 4 
U 0 0 0 0 1 0 0 0 1 1 3 
V 0 0 0 0 1 1 0 1 0 0 3 
W 0 0 0 0 0 0 1 1 0 1 3 

X 0 0 0 0 1 0 0 0 0 1 2 

AVERAGE 5 
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questions in the medium category (73.3%), and 1 question in the difficult category (6.7%). 
The existence of a fairly diverse distribution of questions to measure students' abilities reflects 
this variation in difficulty levels. 

In terms of differentiating power, the analysis showed that most questions had sufficient to 
good differentiating power. Questions 1, 3, 6, 9, and 10 had differentiating power varying 
from fair (0.20 and 0.39) and question 4 and 7 had differentiating power in good (0.40 and 
0.69), indicating that these questions were effective in differentiating between low and high 
ability students. However, some questions had poor power in differentiating, such as question 
2 (0.08), question 5 (0.08), and question 8 (0.08). Based on the results of Lia Triani's research 
(2023), from 15 questions, 4 questions were obtained in the excellent category (26.7%), 3 
questions in the good enough category (20%), and 1 question in the poor category (6.6%).  
These questions must be revised because they cannot differentiate students' abilities. Overall, 
this test has a fairly good differentiating power, but some questions need improvement to 
increase efficiency. 

Overall, the results show that the diagnostic test used in this study is effective enough to 
measure students initial abilities in Electricity and magnetism materials. Differentiating power 
analysis shows that most of the questions are able to distinguish between low and high ability 
students, while the variation in the difficulty level of the questions shows the spectrum of 
students’ abilities. However, to improve the quality of the test, some questions, especially those 
with negative or low discriminating power, need to be improved. The results enable the 
development of evaluation tools that are more relevant and appropriate to the learning 
objectives. Conclusions and consequences of the study will be discussed in the next chapter. 

4. Conclusion  

The results showed that the Quizizz diagnostic test, which was used to evaluate students' 
initial proficiency in Electrycal and Magnetic topics, was effective. Some questions have low 
or negative discriminating power, so they need to be corrected to improve the quality of the 
test. Most of the questions were of moderate difficulty and had sufficient to good 
discriminating power, so the questions are able to differentiate between students with low 
and high ability levels. Students' initial understanding still needs to be improved, according 
to the average score was 5 in the low category. The results of this study provide a basis for 
the evaluation and creation of better diagnostic test tools that can help better achieve learning 
objectives in Electricity And Magnetism’s Course. 
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