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Abstract: This study aims to determine how the effect of the Phyphox application on GIL based 

physics learning on students' creative thinking abilities. The sample of this research is students of 

class X IPA 3 SMA Negeri 1 Sukoharjo through purposive sampling technique. This study uses 

the One Group Pretest-Posttest design. The treatment was carried out through GIL based 

practicum activities on a simple pendulum assisted by Phyphox application. Data on students' 

creative thinking abilities were obtained using tests in the form of description questions. Data 

analysis technique using Paired Sample T-test. Based on data analysis, the average score of 

creative thinking ability has increased by 44%. Learning on simple pendulum materials assisted 

by Phyphox applications in five groups has an average acceleration due to gravity of 9,87 m/s2 

with an accuracy rate of 98,6%. The result is that GIL based physics learning assisted with the 

Phyphox application affects students' creative thinking abilities and produces accurate 

investigative data. 
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INTRODUCTION 

The industrial revolution 4.0 presents new competition and challenges, so that 

education is expected to be able to prepare students to face global challenges. The 

National Research Council of The National Academies (2010) suggests that learning 

should be more emphasized on 21st century skills, such as Critical Thinking, Creativity, 

Collaboration, and Communication. Through benchmarks of abilities that must be 

mastered in the 21st century, learning outcomes will be assessed as more meaningful and 

competitive. 

In fact, the average score of the National Examination in physics for SMA/MA/ 

SMK level in 2019 presented by the Ministry of Education and Culture (Kemendikbud) 

is the lowest than the other science subjects such as biology and chemistry. In fact, 

students' ability in the field of science in Indonesia is at the level of 62 out of 72 survey 

participating countries as seen from the competition held by the Program for International 

Student Assessment (PISA) in 2015. One of the aspects assessed by PISA is thinking 

ability. This problem is because physics investigations require students to carry out 

experiments in accordance with the laboratory instructor so that the data obtained is in 

accordance with the theory that makes students unable to develop their thinking skills 

(Liu et al., 2016). Thus, learning needs to facilitate students in training thinking skills that 

are able to cross the limits of their thinking or better known as creative thinking.  

Responding to the Covid-19 pandemic, the government transferred learning to the 

online system (Kemendikbud No.4, 2020). Online learning is considered more suitable 

for students because in 2020 high school students are included in Z generation who were 

born in 1997-2012 who is fluent in the world of technology and its implementation in 

learning. Learning in generation Z is different from previous generations, where students 

prefer to discuss and learn online rather than face to face (Schwieger & Ladwig, 2018). 

In addition, Turner (2015) said that generation Z is accustomed to do everything through 

portable smartphone devices. The characteristic of Z movement certainly does not prevent 

students from learning physics, including in their investigation. This result has been 

confirmed by Schauer et al. (2008) who states that distance learning and investigation can 

reduce cognitive load by supporting individual understanding processes and offering 

access to knowledge that makes students as adaptive individuals.  

The result of a comparative study of data acquisition tools conducted by Liu et al. 

(2016) on smartphone, DV, and NXT won by smartphones as the most accurated dara 

producing devices. Previous research on the use of smartphone sensors on simple 

pendulum materials has also been conducted by Suciarahmat & Yudhoko (2015) who 

investigated gravitational acceleration using an accelerometer application and produced 

a gravitational acceleration of 9,73 𝒎/𝒔𝟐. This application is considered inaccurated 

because it is not equipped with a remote control in the experiment such as a simple 

pendulum with a greater degree of accuracy. According to Staacks et al. (2018) the 

Phyphox application, which can be installed on smartphone devices, can be used in a 

variety of physics experiments that are more precise with the high level of data accuracy 

because it is assisted by many custom experiments and remote control access. The 

observation process assisted by the Phyphox application makes it easy for students to 

collect the data. So, number of quantitative researches can be done with a smartphone 

(Khun & Vogt, 2013). 
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Learning which utilizes access to hardware devices in learning activities is called 

multimedia learning (Nevid, 2012). According to Mayer (2005) humans have two 

different channels of information processing between visual and verbal, which are called 

dual coding theory. The two aspects between visual and verbal should be presented 

together so that knowledge can be well received in long-term memory (Clark & Mayer, 

2016). Each individual has different knowledge and memory storage capacities, whether 

the teachers or students. Social constructive theory views learning as a social process 

(McMahon, 1997). The social process will be established through small groups, so that it 

will succeed in facilitating learning through the social environment (Newman, 2005). 

Each study group will support each other, work together, share knowledge to achieve 

more meaningful learning goals. Small group learning can be implemented in discovery 

and investigation activities or it is called inquiry. Wenning (2010) states that the Guided 

Inquiry Laboratory (GIL) activity focuses on students as independent learners that 

conducting experiments through real-world phenomena. The problem questions given by 

the teacher at the GIL stage will respond to the students to carry out an investigation 

(Hendrickson, 2015). Through guided laboratory inquiry, it will produce higher quality 

and meaningful students’ performance apart from other investigative activities (Kaltacki 

& Oktay, 2011).  

The purpose of this study was to describe the effect of the Phyphox application on 

GIL based physics learning on students' creative thinking abilities. 

 

METHOD 

This research was conducted at SMA Negeri 1 Sukoharjo in 2020 even semester 

online. In this study, there are two forms of variables, namely the independent variable 

and the dependent variable. The independent variable in this study is the GIL assisted 

Phyphox application and the dependent variable is the student's creative thinking ability. 

This study used an experimental class with the selection of the research sample using 

purposive sampling technique. Learning is carried out with the help of the Phyphox 

application with GIL stages. 

 

Research Design & Procedures 

This study used the One Group Pretest-Posttest design by giving pretest before 

treatment and posttest after treatment. The analysis value from the pretest and posttest 

will get the results of how the effect of tretment on learning. 

 

Population and Sample 

The population and sample in this study were selected using purposive sample 

technique. The population in this study were all students of class X IPA at SMA Negeri 

1 Sukoharjo, namely X IPA 1, X IPA 2, X IPA 3, X IPA 4 and X IPA 5. The sample 

obtained was one class, namely X IPA 3 based on the value of learning outcomes, the 

value of students activeness in participating in online learning, and this class has the most 

respondents who master the electronic devices needed in the study. The number of 

respondents was 29 students who were then carried out sampling until 18 students were 

obtained as respondents based on their consent to participate in the study, ownership of 

laptops, smartphones and networks that support learning. 
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Data Collection and Instrument 

The instrument used in this study was a written test instrument with a total of 7 

items describing creative thinking skills with a Cronbach alpha value of 0.73. 
 

Data Analysis 
The increase of the pretest and posttest scores can be seen by performing the N-

gain data analysis technique for the creative thinking ability on indicators of fluency, 

flexibility, originality, and elaboration. Samples that have been normally distributed are 

used to see the effect of learning treatment with Paired Sample T-test analysis. 

RESULT AND DISCUSSION 

The average value of students 'creative thinking abilities increased after being given 

treatment in the form of learning assisted by the GIL assisted Phyphox application which 

can be seen in Figure 1. Based on these results it is known that the average increase in 

students' creative thinking skills in the posttest is greater than in the pretest. 

 

Figure 1. Average Students' Creative Thinking Ability  

The average results of the ability to think creatively on each indicator can be seen 

in Figure 2.  

 

Figure 2. Average Creative Thinking Ability  

Based on Figure 2, it is known that the indicator of the ability to think fluently or 

fluency is an indicator of the ability to think creatively which is the highest controlled by 
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students. Hypothesis testing is carried out using students' N-gain data. The average pretest 

and posttest N-gain data can be seen in Table 1. 

Table 1. N-gain Creative Thinking Ability 

Acquisition  

Score 

Pretest Posttest N-gain Increment 

% 

Category N-

gain average 

Highest Score 

Lowest Score 

60 

20 

95 

63 

0.88 

0.54 

55% 

35% 

High 

Moderate 

Average 33.55 77 0.67 44% Moderate 

 

Seen in table 1 that, it is known that the average increase in students' creative 

thinking skills in the postest is higher than in the pretest. The average N-gain result of 

students' creative thinking ability is in the medium category. The pretest and posttest N-

gain data were used to test the hypothesis. Before testing the hypothesis the data were 

normally distributed.  

The result of the T-test showed a sig.2-tailed value < 0.05 with a significance 

level of 5% which states that GIL based treatment or learning assisted by the Phyphox 

application has an influence on students’ creative thinking abilities. 

The average of the results of the simple pendulum investigation carried out in the 

five groups obtained a gravitational acceleration of 9.87 m/s2, a relative error of 1.39% 

with a tolerance for decision making of 5% and a data accuracy rate of 98.6%. So it can 

be said that simple pendulum learning assisted by the Phyphox application produces data 

with a high degree of accuracy. This result has also been communicated by Staacks, et al. 

(2018) which states that the Phyphox application facilitates students in many physics 

experiment activities and produces more accurate data. 

Based on the result of the homogenety test, it shows that there is an average 

defference in the ability to think creatively before and after learning assisted by the 

Phyphox application. Phyphox application assisted learning provides information both 

visually and verbally. According to Mayer (2005) in dual coding theory states that 

information storage is divided into two channels, namely visual and verbal, which, if 

presented in a relevant way, can optimize students storing information or knowledge in 

long-term memory. Learning that emphasizes problem solving and student independence 

to be active finds it very suitable if it is taught in accordance with guided laboratory 

inquiry learning. According to Wenning (2010) Guided Inquiry Laboratory or (GIL) is an 

advanced pedagogical practice generally consisting of students who more or less 

independently develop and implement experimental plans and collect data so that students 

can develop their thinking skills which can be trained in the learning process. GIL is 

considered as another form of problem based learning or PBL which emphasizes activities 

in small groups (Newman, 2005). The learning process that occurs in small groups in 

online learning does not prevent students from communicating to achieve common goals. 

When conducting remote investigations, each group can be connected easily through 

face-to-face applications such as zoom and WhatsApp so that cooperation between group 

members and teachers or with other groups continues to run conditionally and only 

requires a fairly short study time so it is considered more efficient. This result has also 

been said by Schwieger & Ladwig (2018) that students as a characteristic of generation 

Z prefer to online learning. The result of Purwaningsih, Rosidin, & Wahyudi (2017) also 



146 Firda Dwi Fatmala, et.al. / vol 8 (2), 2020, 141-150  

 

Jurnal Pembelajaran Fisika (JPF) – Pendidikan Fisika, FKIP, Universitas Lampung 

 

konfirm that face to face learning accompanied by online learning result in more 

meaningful learning. 

 The stages of guided laboratory inquiry learning that are directly oriented 

to investigations assisted by the Phyphox application are located at the generalization 

stage which plays a role in all indicators of creative thinking abilities. According to 

(Alburaie & Daniel, 2014) the ability to think creatively can be measured by 4 aspects, 

namely fluency, flexibility, originality, and ellaboration. In the process of investigating, 

students are faced with a track of the objects they observe on a laptop as a remote control, 

which is where students' ability to think smoothly is trained. This investigation process 

will usually find inappropriate gravitational acceleration values and non-sinusoidal 

graphs if the investigation procedure is not in accordance with procedures such as angles 

that are not a requirement for harmonic vibrations, less precise rope installation, 

inhomogeneous rope length and careless pendulum deviations. Students will be 

accustomed to using many ideas to solve a problem in this process and expressing ideas 

whether it is a question or problem solving solution according to the ability to think 

fluently that this indicator can be said to be successfully mastered if students are able to 

solve problems through ideas, questions, ideas, and solutions solving the problem from 

previously observed evidence. 

Indicators of creative ability in the flexible thinking aspect, students will be faced 

with various data and must be processed in the microsoft excel program . Students will 

be trained to have flexible or flexible abilities with activities to group data, convert units, 

and values from frequencies into periods or vice versa. Grouping data in the form of data 

tabulation and arriving at the graph plot of the manipulation variable relationship to the 

response variable that students are investigating is a form of student activity to master 

indicators of flexible thinking ability. According to Desmarais (2012) the indicator of the 

ability to think flexibly can be seen when students are able to solve problems both in the 

phenomena of images, tables and graphics. Student activities that practice flexible 

thinking skills can be seen in Figure 3 as follows. 

 
Figure 3. The process of tabulating the results of investigation data assisted by the Phyphox 

application 

Indicators of creative ability in the aspect of original thinking, students are given 

the freedom to make experimental design designs independently based on investigative 

procedures in accordance with the examples that the teacher has presented in the 

practicum manual and learning videos. The results of the investigations that have been 

carried out obtained a different design in each group. This result has been said by Haris 

& Bruin (2018) which states that the ability to think creatively is not only seen from new 
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results but is also able to generate new ideas by combining, changing, or re-applying 

existing ideas. The sample design tool design in the two groups can be seen in Figure 4 

as follows. 

 

      
(a)                   (b)  

Figure 4. (a) & (b) A series of simple pendulum experiments assisted by the Phyphox 

application 

Indicators of creative thinking ability in the detailed thinking aspect, students are 

trained to analyze experimental data to find the equation of the pendulum period. After 

the tabulation the data is converted into a graph, a linear regression equation will be 

obtained from the length of the rope to the period. The straight line equation obtained on 

the graph is then analyzed in detail using dimensional analysis to find out what quantities 

affect the pendulum period other than the length of the rope. The results of the analysis 

will in detail obtain the equation, the Relative Error obtained, to see the average 

gravitational acceleration based on the data they obtain. The process that trains detailed 

thinking can be seen in the picture 5 as follows. 

   
Figure 5. Student activity in detailing knowledge 

Based on the picture 5 everything in the process will train students to have the 

ability to think in detail if students are able to solve problems beyond their thinking limits. 

This result has also been said by Desmarais (2012) who revealed that creative thinking is 

the result of someone who has applied logical principles, after a lot of investigation and 

analysis to solve problems with high-level innovation, different thinking and taking risks 
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as evidence that they have mastering knowledge by crossing the boundaries of the field 

of science. 

Based on Figure 2, the average creative thinking ability, Fluency is the ability to 

interpret various problems or evidence either in the form of an image or video with ideas 

that produce appropriate solutions from what they observe. The fluency indicator gets an 

average value of 85.59. The ability to think fluently is high because students have been 

able to provide various problem solving solutions from what they have observed correctly 

because the questions of creative thinking skills presented are equipped with relevant 

narration, pictures and videos. This result has been communicated by (Mayer, 1989: 

Mayer & Gallini, 1990) in Clack & Mayer (2016) states that students who read text 

containing illustrations placed near the appropriate word will produce about 65% more 

useful solutions on subsequent problem-solving tests than simply reading text without 

illustrations. Sumardani et al. (2020) also say that visual assisted learning improves 

higher-order thinking. Therefore, students find it easier to solve the questions given. In 

addition, students are also trained to think fluently because the learning process is carried 

out online which requires them to understand a narrative along with supporting pictures 

and video instructions, both in the investigation module assisted by the Phyphox 

application or the LKPD they are working on. The activities in the learning process train 

students to express ideas about a problem smoothly by finding solutions and ideas for 

solving problems correctly according to what they observe. 

The ability on the indicator of elaboration shows the lowest creative thinking 

ability with an average value of 69.84. As the lowest indicator controlled by students, it 

can be seen that some students did not solve the problem in detail on each given question. 

During the learning process, especially the data analysis process to detailed activities such 

as analyzing linear regression equations on graphs to finding the value of a quantity, to 

finding equations, which should be a learning process that trains students to solve a 

problem in detail, in fact many students do not take part or browse online tutorials. So 

that in one group consisting of only 3-4 students who really follow the learning process 

until the application. After the detailed thinking questions the teacher gives back to the 

students in the posttest it can be observed that students who actively participate in 

learning, guidance and discussion in their groups can answer problem solving in the 

detailed thinking section of the problem well. 

CONCLUSION 

Based on the paired sample T-test, it was found that the average difference in 

creative thinking abilities before and after learning using the Phyphox application. 

Increasing the ability to think creatively in Simple Harmonic Motion on the pendulum 

with the help of the GIL based Phyphox application can train creative thinking on fluency, 

flexibility, originality, and elaboration indicators of students with good categories. 
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