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MOTTO 

 

 

"And the human does not get anything except from what he has worked for ". (An 

Najm: 39). 

 

"Learn science, because studying it is taqwa; looking for it is worship; study it is 

tasbih; discussing it is jihad; teaching is shadaaqah; spending for it is taqarrub. 

Knowledge is a companion when alone and a close friend when lonely. "(Mu'adz ibn 

Jabal -Radhiyallaahu 'anhu- in Minhaju Al-Qaasidiin, 15). 

 

"Indeed, the beginning of knowledge is intention, then hear, understand it, practice it, 

memorize it and then pass it on. " 

('Abdullaah ibn Mubaarak -Rahiimahullaah- in Kitabu Al-Jihad, 36). 

 

"Humans really need knowledge more than bread and water. Because knowledge is 

needed by humans at all times. While bread and water are needed by humans once or 

twice a day. " 

(Imam Ahmad -Rahimahullaah- in Al-'Adab Asy-Syar'iyyah, II / 44-45). 

 

"Education is the strongest weapon to change the world ”. (Nelson Mandella) 
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ABSTRACT 

 

Muhammad Ircham Wildan Sholihan. K4312040. Improvement Of Student’s 

Science Process Skills Through Learning Biology Based On Guided Inquiry For 

Tenth Grade Students. Bachelor Thesis. Surakarta: Teacher Training and Education 

Faculty. Sebelas Maret University Surakarta, August 2016. 

 

The research objective was to improve students' Science Process Skill (SPS ) 

through the implementation of guided inquiry learning model at tenth grade students 

in Karanganyar. This research considered as Classroom Action Research that was 

performed within 2 cycles and consists of 4 steps namely planning, action, 

observation, and reflection. The research participants were tenth grade students in a 

Public School in Karanganyar. Data obtained by observation, paper-based test, 

interview, and documentation. Data analysis using qualitative descriptive technique. 

Data validation uses triangulation methods. 

The result in cycles I, and II showed that the increasing student's science 

process skill in every cycles through the application of guided inquiry learning 

model. The average percentage increasedfrom 42, 41% in pre-cycle up to 69, 95% in 

first cycle, and improve up to 89, 29% in second cycle. The conclusion of this 

research describes there was increasing science process skills of student on biology 

through the application of guided inquiry learning. 

Keyword (s): guided inquiry, science process skills, biology learning 
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CHAPTER I 

PRELIMINARY 

 

A. Background of the problem 

 

One of the rapid developments in the 21st century is supported by the rapid 

development of science and technology. Science is important to be developed 

because it plays a role in determining the level of competitiveness in the 21st century. 

The development of science is also inseparable from developments in science 

education in educational institutions. That's why science education plays an important 

role in increasing competitiveness in the 21st century. 

Science is way to find out about nature systematically by emphasizing the 

direct experience to gain a deep understanding of the natural surroundings (Ali, 

Suastra, and Sudiatmika, 2013). According to Carin and Sund, (1993) in Ardhi, 

Suciati and Suparmi, (2012) science is the process (method), product (content) and 

attitude (scientific behavior). 

Biology is part of science. Therefore, biology learning must also be in accord 

with the principles and nature of science. So that the strategy directed in learning 

biology is a strategy that not only emphasizes cognitive aspects but also psychomotor 

and affective aspects (Suciati, 2010). 

The results of preliminary observations showed that students were present in 

the learning process by 100%, paying attention to the teacher's explanation of 

77.41%, recording the teacher's explanation 100%, and asking the teacher 5%. When 

the teacher asked the students to work on the student worksheets 100% of the 

students did the worksheets, 27.5% of the students did the worksheets, and 22.5% had 

off-topic conversations with their friends. Follow-up to the results of initial 

observations is to make follow-up observations and giving tests that contain aspects 

of science process skills. The results of follow-up observations and tests on February 
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3 2015 showed the ability to observe 49.69%, classify 56.25%, interpret 50.00%, 

predict 37.50%, ask questions 52.19%, 

The results of follow-up observations and tests showed the following: 1) The 

low student activeness in learning, seen from the number of students who asked only 

5% of the total number of students in the class, also from the activities of students 

who only listened to the teacher while taking notes. Good learning should 

accommodate students to be actively involved in learning (Novitasari, 2012). 2) 

Students' science process skills are quite good but some aspects are still at a low 

level, seen from the percentage for the aspects of predicting, proposing hypotheses, 

planning experiments, and applying concepts. According to Widayanto (2009), 

students' science process skills are included in the low category if the percentage 

obtained shows a number less than or equal to 40%. Learning science should also 

empower aspects of skills, not only cognitive aspects. So in this case the development 

of SPS is important. From the description above, it is determined that the problem in 

learning is the low science process skills of students. 

Low student science process skills are caused by several factors such as: 1) 

Emphasis on concept mastery, 2) learning activities that have not explored students' 

science process skills (Sukarno, Permanasari, and Hamidah, 2013), this can be seen in 

the selection of a predominantly learning model varied lectures and discoveries that 

have not been optimal in teaching SPS, and 3). Laboratories that have not been 

optimally used (Jack, 2013). Based on the analysis of the results of the observations, 

it is concluded that the root of the problem of low science process skills is because 

the applied learning model has not optimally empowered science process skills, so a 

learning model that is able to empower students' science process skills is needed. 

Science process skills are skills that a scientist uses at work, as well as 

competencies that arise when solving scientific problems (Monhardt and Monhard, 

2006 in Erkol and Ugulu, 2014). Science process skills need to be developed through 

direct experience involving the use of various materials and physical actions (Bilgin, 

2006). The development of science process skills can help students gain 
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understanding in more long term memory (Karslı, and Ayas, 2014; Preece, and 

Brotherton, (1997), in Abungu, Okere, and Wachanga, 2014). So that it is expected to 

be able to solve problems of daily life, especially in the face of global competition. 

Science process skills can be developed through process-oriented learning such as 

Discovery, Inquiry, PBL and PjBL. In this study, a guided inquiry model was 

selected. 

Kuhlthau, Maniotes, and Caspari, (2007) define guided inquiry as a learning 

where students find and use various sources of information and ideas to improve their 

understanding of problems, topics related to subject matter. Inquiry combines 

investigation, exploration, search, research, and learning. In guided inquiry, students 

will receive guidance from an instructor who helps students develop research 

competencies and subject knowledge as well as develop motivation, reading 

comprehension, language development, writing skills, and social skills. 

Guided inquiry emphasizes activities, skills and knowledge through active 

search based on curiosity (Ketpichainarong et al. In Balanay, 2013). Guided inquiry 

was chosen because it has several advantages, including: giving students the 

opportunity to learn according to their learning style; give students the opportunity to 

consider collective decisions in class about ideas, problems and questions to be 

discussed; condition students to play an active role in developing their curiosity in 

learning; develop skills, attitudes and knowledge of students; improve conceptual 

understanding interactions between students (Sanjaya, 2007; Opara and Ozugor, 

2011) as well helps students to understand concepts and develop science process 

skills through scientific stages (Ergül, et al. 2011). These advantages are seen as 

being able to overcome the problems that have been described. 

Guided inquiry learning stage consists of observation, ask questions 

(formulate problems), formulate hypotheses, design and carry out experiments, data 

analysis, and argumentation (Scott, Tomasek, and Matthews, 2010). The guided 

inquiry learning stage is identical to the aspects of science process skills including 

observation, classification, asking questions, formulating hypotheses, planning 
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experiments, using materials and tools, applying concepts, communicating, and 

conducting experiments (Rustaman, 2005), so that it can be used to improve science 

process skills through application of each learning step that is owned (Joyce, Weil, 

and Calhoun., 2000). 

The first step is observation through presenting the phenomena and 

methodology  which accommodate students to make observations and ask questions. 

The second step is asking questions, accommodating students asking questions that 

arise based on observations. The third step is to formulate hypotheses and 

accommodate students to determine hypotheses, predict conditions, and ask questions 

needed to propose an investigative hypothesis. The fourth step is designing the 

experiment and carry out experiments, accommodate students in planning 

experiments through the selection of tools and materials as well as data collection 

procedures to test hypotheses, ask various forms of questions related to tools, 

materials, procedures, and conditions in the investigation, carry out experiments 

involving observation activities and use of tools and materials to collect information 

data. The fifth is data analysis, accommodating students in grouping experimental 

data based on certain categories of asking questions, interpreting and drawing 

conclusions. The final step is to argue, conclude and communicate the results, 

accommodate students in conveying the results obtained through experiments, 

facilitate students to apply the concept of experimental results in new situations 

( Bell, et al., 2010;Erduran, Simon, and Osborne, 2004;Joyce, et al., 2003; Loureiro, 

et al., 2010; Pedaste, et al., 2015; Windschitl, et al., 2007). 

Environmental Pollution is topic to be studied by tenth grade students. In this 

topic students will learn about analyzing various environmental changes based on 

environmental indicators, analyzing source data about the impact of environmental 

changes, and analyzing the factors that cause environmental change. One of the 

learning activities to achieve these competencies is practicum. The existence of 

practicum activities makes this material potential as a means to develop students' 

science process skills. 
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The application of the inquiry learning model that emphasizes direct 

experience with a competent learning stage to train science process skills is expected 

to improve students' science process skills, especially in biology learning. Based on 

this background, it is necessary to conduct research with the title: " Improvement Of 

Student’s Science Process Skills Through Learning Biology Based On Guided 

Inquiry For Tenth Grade Students". 

 

B. Formulation of the problem 

Is there an increase in student SPS through guided inquiry-based biology 

learning?. 

 

C. Research purposes 

Improving student SPS through guided inquiry-based biology learning . 

 

D. Benefits of research 

1. For student  

a. Improve student SPS in biology learning. 

b. Helping students gain experience of activities that involve cognitive, affective 

and psychomotor skills so that they are expected to improve learning outcomes 

through the application of SPS. 

c. Provide a new atmosphere in learning biology so that students are interested in 

learning biology.  

2. For Teachers 

a. Contribute knowledge to teachers about effective learning strategies in 

achieving the expected learning objectives.  

b. Providing solutions to problems in learning biology, especially regarding SPS. 

c. Motivating teachers in improving the quality of biology learning.  

3. For School Institutions  
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a. Provide an alternative learning model to improve students' science processing 

skills in schools 

b. Providing input in order to increase teaching staff resources to support the 

quality of schools. 
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CHAPTER II 

A. Literature review 

 

1. Science Process Skills 

a. Understanding Science Process Skills 

Science is related to how to find out about nature systematically by 

emphasizing the provision of direct experience to gain a deep understanding of the 

natural surroundings (Ali, et al., 2013). According to Carin and Sund, (1993) in 

Ardhi, et al., (2012) the essence of science is the process (method), product (content) 

and scientific attitude (scientific behavior). Meanwhile, the definition of science is 

knowledge that is systematic or arranged in an orderly manner, is generally accepted, 

and is in the form of a collection of results and experimental data. Volk and Ramsey 

(in Wenno, 2008) state that science is the process of obtaining information through 

empirical methods, information obtained through investigations that have been 

arranged logically and systematically, and a combination of critical thinking 

processes that produce reliable and valid information. 

Biology is a subject oriented towards living things and nature as a place or 

home for living things and is oriented towards the ability to think systematically, 

logically, and analytically (Rustaman, 2005). Biology is part of science. Therefore, 

learning biology in the classroom must also be in accordance with the principles and 

nature of biology as a science. Namely the proportional emphasis on cognitive, 

psychomotor, and affective aspects (Suciati, 2010). Science education must also teach 

steps or effective ways of thinking, emphasis on hypotheses, manipulating nature, and 

data-based reasoning (Özgelen, 2012). One important aspect of learning science is 

science process skills (KPS). SPS is a skill that a scientist uses at work, as well as a 

competency that arises when solving scientific problems, which in its use involves 

cognitive, manual and social skills. Cognitive skills are involved because with SPS 
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students use their thoughts. Social skills are involved because students can interact 

with each other in teaching and learning activities, for example discussing 

observations (Monhardt and Monhard, 2006 in Erkol and Ugulu, 2014; Özgelen, 

2012; Rustaman, 2005). SPS is also defined as an insight into the development of 

intellectual, social and physical skills that come from the basic abilities that already 

exist in students (Dimyati and Mudjiono, 2009). 

b. Types of Science Process Skills 

SPS consists of several aspects or components, including the following: 

observing, classifying, interpreting data, formulating hypotheses, predicting, asking 

questions, communicating, designing experiments, using tools and materials, 

applying concepts and conducting experiments. SPS is divided into basic skills and 

integrated skills (Dimyati and Mudjiono, 2009; Padilla, 1990; Rustaman, 2005). 

Basic SPS are skills applied as a basis for developing cognitive understanding 

and skills to solve problems (Funk, et al., 1979 in Rambuda and Fraser, 2004). Basic 

SPS needs to be trained beforehand to be able to develop integrated skills as skills 

that have a higher level. This view is supported by Piaget, who stated that cognitive 

development starts from simple things to complex things (Gauvain and Cole, 2004). 

In order for students to master abstract thinking in integrated science process skills, 

students must have complete competence and control over basic science process 

skills. Basic SPS consists of skills: observing, classifying, predicting, concluding, 

Integrated SPS are skills important to be developed as part of the experimental 

activity to draw conclusions. Integrated SPS consists of: proposing hypotheses, 

designing research, using tools and materials, applying concepts, and carrying out 

experiments (Dimyati and Mudjiono, 2009; Padilla, 1990; Rambuda and Fraser, 

2004; Rustaman, 2005). 

Aspects of skills that included in SPS are: Conducting Observations: the 

process of collecting data about phenomena or events using various senses. Interpret: 

draw tentative conclusions from recorded data based on observations. To be able to 
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interpret, students must be able to make relationships between the results of these 

observations, as well as find patterns in a series of observations, and finally make 

conclusions. Classifying: grouping based on certain conditions. Includes activities 

such as looking for similarities, looking for differences, contrasting characteristics, 

comparing, and finding the basis of classification. Predicting: includes the skills to 

propose an estimate of something that has not happened or has not been observed 

based on a predisposing trend or pattern. Communicating: includes reading skills and 

presenting the results of the experiment in the form of graphs, tables or diagrams. 

Formulating Hypotheses: make a statement of the relationship between variables or 

propose an estimate for the cause of something happening. Planning Experiments: 

making an organized plan to test a hypothesis. Applying Concepts: using concepts 

that have been learned in new situations. Asking Questions: the skills to ask what, 

why, how questions, and ask questions to ask for explanations or hypothetical 

questions. Using Tools and Materials: namely the skills to use tools and materials and 

knowing how to use tools and materials. Conducting Experiments: namely carrying 

out experiments according to the experimental steps that have been prepared. 

(Akinbobola, et al., 2010; Dimyati and Mudjiono, 2009; Padilla, 1990; Rustaman, 

2005). Every aspect of science process skills has certain achievement indicators. 

 

Table 2.1. Indicators of Science Process Skills 

SPS aspects Indicator 

Observing Using multiple senses to obtain information; gather relevant facts. 

Communicating Using words or graphic symbols to describe an action, object or 

event. Change the form of presentation; using graphs, tables, or 

charts. 

Classifying Compare multiple objects; compare traits; look for similarities and 

differences. 

Interpreting Looking for the relationship between the results of observations; 

conclude the results of the observations. 

Predicting Using the observed pattern; suggests events that may occur in 

something that has not been observed. 

Asking question Ask what, how and why; asking asking for an explanation. 
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SPS aspects Indicator 

Formulating 

Hypotheses 

Knowing that there are many explanations for one event; 

understand that an explanation needs to be verified. 

Planning 

Experiments  

Determining the determining factors; determine something that can 

be measured; determine the data source used. 

Using Tools Using tools / materials; know how to use the tools. 

Applying Concepts Using learned concepts in new situations; use old concepts to make 

sense of new events. 

Carrying out an 

experiment 

Carry out the experiment according to the experimental steps that 

have been prepared. 

 Adapted from: (Padilla, 1990; Rustaman, 2005). 

 

Science process skills are important to develop because they are needed by 

students to learn about science and technology. Students can learn science in a 

meaningful way through exploration of science process skills based on a 

constructivist approach (Yeam, 2007, in Turiman, et al., 2012). In addition, science 

process skills are part of science learning that can train students to be more active by 

emphasizing the process as an important part of learning, so that students can 

understand the material more deeply so that it is useful for solving problems that are 

especially found in nature (Hancer, 2007; Karslı and Ayas, 2014). 

SPS development is also used to help students gain understanding in more long 

term memory (Karslı and Ayas, 2014; Preece, and Brotherton, 1997 in Abungu, et al., 

2014). So that students are expected to be able to bring the concepts of science 

concepts that have been learned to solve all forms of problems of daily life, especially 

in the face of global competition. Science process skills can train students to develop 

creativity and activeness in learning, besides that students can also develop and apply 

their abilities skillfully (Djamarah and Bukhari, 2000 in Marnita, 2013). 

Science process skills are developed through hands-on experience involving 

the use of various materials and process-based physical actions (hands on activities). 

This is confirmed by Bilgin, (2006), that through process-based learning through 

various scientific steps, student learning outcomes will be obtained which are able to 

influence other abilities possessed by students, one of which is science process skills. 
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2. Guided Inquiry Learning Model 

 

a. Understanding Inquiry Learning Model 

Inquiry means examination or investigation. Kuhlthau, et al., (2007) define 

inquiry as a learning where students find and use various sources of information and 

ideas to increase their understanding of problems, topics related to subject matter. 

Inquiry is not just about answering a question or getting the right answer. Inquiry is 

learning that combines investigation, exploration, search, research, and learning. In 

inquiry-based learning, students' curiosity in inquiry learning is the main prerequisite 

needed as initial capital to deepen understanding of the material (Ketpichainarong et 

al., 2002, in Balanay, 2013; Zion and Sadeh, 2007). 

The inquiry help develop students' intellectual abilities and skills through 

questions and answers obtained from curiosity built through independent learning 

experiences, emphasis on maximizing student activity to seek and find concepts by 

involving mental intellectual and social emotional activities in the learning process, 

directing all student activities in searching for and finding their own answers logically 

and systematically, developing a confident attitude about what is found in the inquiry 

process, emphasizing learning verification methods and hypothesis testing, and 

emphasizing the importance of both content and process as components of learning 

(Joyce, et al., 2003; Ketpichainarong et al., 2002, in Balanay, 2013; Massialis, 1985 

in Casotti, et al., 2008; Padilla, 2013;Zion and Sadeh, 2007). 

 

b. Levels of Inquiry Learning Model 

The inquiry learning model is divided into four levels based on the amount of 

information and guidance provided by the teacher to students during learning 

activities. The level of inquiry is shown in table 2.2. 
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Table 2.2 Levels of Inquiry Learning  

Rankings Problem Research procedure Solution / answer 

Level 0 

Confirmation 

determined by the 

teacher 

determined by the 

teacher 

determined by the teacher 

Level 1 

Structured 

determined by the 

teacher 

determined by the 

teacher 

Not determined by the 

teacher 

Level 2 

Guided 

determined by 

the teacher 

Not determined by 

the teacher 

Not determined by the 

teacher 
Level 3 

Open  

Not determined by 

the teacher 

Not determined by the 

teacher 

Not determined by the 

teacher 

 Adapted from: Herron, (1971) in Banchi and Bell, (2007); Schwab, (1962) in Buck, 

Bretz, and Town, (2008); 

 

c. Understanding Guided Inquiry Learning Model 

In this study, guided inquiry was used. Kuhlthau, et al., (2007) define guided 

inquiry as inquiry that is guided by an instructor to enable students to gain depth of 

understanding and personal perspectives through various sources of information. The 

existence of an instructor's guidance will help students to develop research 

competence and subject knowledge as well as develop motivation, reading 

comprehension, language development, writing skills, cooperative abilities, and 

social skills. These have been identified as critical to lifelong learning success. 

 

d. Stages / Syntax of Guided Inquiry Learning 

Inquiry learning process is carried out through several stages or syntax. 

Inquiry learning syntax according to Scott, et al., (2010), consists of the following 

stages: 1) Observe / Observation, 2) Formulate Inquiry Questions / ask questions, 3) 

Develop Hypotheses / formulate hypotheses, 4) Design and Conduct Investigation / 

designing and carry out investigations, 5) Analyze data / Analyze data, and 6) 

Arguing / Share conclusions / Communicate. The complete inquiry learning steps 

can be seen in Figure 2.1. 
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Figure 2.1. Inquiry Learning Model Syntax 

(Source: Scott, et al., 2010) 

 

The Observe stage is an activity of observing natural phenomena that can 

encourage a sense of curiosity. Furthermore, students ask questions at the Formulate 

Inquiry Questions stage. The emergence of questions from students is supported 

through the stages of identifying the problem or phenomenon that is presented. The 

questions that arise are then selected according to the material topics to be discussed 

and determined as problem formulations. The Develop Hypothesis stage is an activity 

to identify variables and determine the relationship between variables to be tested 

through investigation. The Design and Conduct Investigation stage consists of 

determining the material tools, work steps, and research variables used to test the 

hypothesis. conducting experiments involves using tools and materials to collect data 

as well as information. The data that has been grouped is then processed and analyzed 

through the Analyze data stage. The results are presented through the Arguing / Share 

Conclusions stage, this stage is an activity of presenting the results in the form of 

writing containing the selection of relevant questions to conclusions and ending with 

presentation activities.(Bell, et al., 2010;Erduran, et al., 2004; Joyce, et al., 2003; 

Loureiro, et al., 2010;Pedaste, et al., 2015; Windschitl, et al., 2007). 

 

e. Strengths and Weaknesses of Guided Inquiry Learning Model 

Guided inquiry learning has several advantages, including: giving students the 

opportunity to learn according to their learning styles; give students the opportunity 

to consider collective decisions in class about ideas, problems and questions to be 

Develop Hypothesis Observe Formulate Inquiry Questions 

Design and Conduct Investigation  
Analyze 

data 

Arguing / 

Share 

Conclusions 
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discussed; condition students to play an active role in developing their curiosity in 

learning; develop skills, attitudes and knowledge of students; improve understanding 

of concepts and interactions between students (Opara and Ozugor, 2011; Sanjaya, 

2007). Meanwhile, the inquiry also need a lot of time allocation; students are required 

to have many tasks. There is a chance that students will not be able to complete all 

assignments correctly if the problem is too difficult. Also, not all topic is in suitable  

with inquiry (Opara and Ozugor, 2011). 

 

f. Theories Underlying Guided Inquiry Learning 

Inquiry-based learning is based on several theories of learning theory. The 

theories that underlie guided inquiry learning include: 

 

1) Meaningful Learning Theory 

Ausubel stated that meaningful learning occurs if what is to be learned 

is similar to what is known by the subject and relevant ideas must exist in the 

cognitive structure of students (Biser, 1984). Meaningful learning will occur if 

there are elements in the cognitive structure of students that are suitable for 

associating with new concepts. Furthermore, meaningful learning can be 

created if students are given the opportunity to manipulate equipment and 

materials in an environment that is suitable for them to build their knowledge 

of scientific phenomena and concepts (Tobin, 1990, in Holfstein and Lunetta, 

2004). This can be facilitated by guided inquiry based learning. Guided 

inquiry facilitates students to link the concepts they have with the concepts 

they will learn in observing, formulating hypotheses, designing and 

conducting experiments and making conclusions. So that meaningful learning 

can be created for students. 
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2) Constructivism Learning Theory 

Constructivism theory states that knowledge will be meaningful if it is 

sought and found by the individual himself. In learning activities, teachers 

cannot provide their knowledge directly, but students must build their own 

knowledge. Glasfeld and Kitchener emphasize three basic things in the view 

of constructivism: 1) Knowledge is not a description of reality, but a reality 

construction formed through the activities of the subject, 2) the subject forms 

the cognitive schemes needed to build knowledge, and 3) Knowledge is 

formed in the structure of one's conception through real experiences. In a 

constructivist view, the teacher has roles, including: 1) providing a learning 

experience that allows students to be responsible for making designs, 

processes and research, 

Guided inquiry-based learning is relevant to the constructivism view. 

Guided inquiry has a syntax that facilitates students to build their own 

knowledge. The development of this knowledge can be carried out through 

observing, making hypotheses, designing experiments, carrying out 

experiments, analyzing data and drawing conclusions. 

g. Relationship between Guided Inquiry Learning Model and Science 

Process Skills 

The implementation of science process skills in learning is related to inquiry 

learning. Science process skills are an important part and are closely related to 

inquiry learning (Anderson, 2002; Ash, 1999). The relationship of guided inquiry 

with science process skills can be identified from the stages of guided inquiry 

learning. Aspects of student science process skills can be developed at each stage 

contained in the guided inquiry learning model. 

The Observe stage accommodates students to make observations and ask 

questions. Because observations of scientific phenomena will raise curiosity which is 

manifested in the form of questions. The Formulate Inquiry Question stage 
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accommodates students in asking questions that arise based on the topics obtained 

through observations. The Develop Hypotheses stage accommodates students to 

determine hypotheses, predicts circumstances that will occur because prediction is a 

statement about belief in an event involving the relationship of one or more variables, 

as well as asking the questions needed to propose an investigation hypothesis. The 

Design and Conduct Investigation stage accommodates students in planning 

experiments through the selection of tools and materials as well as data collection 

procedures to test hypotheses and ask various forms of questions related to tools, 

materials, procedures, and conditions in the investigation. When conducting 

experiments, accommodate students in carrying out experiments by involving 

observation activities and the use of tools and materials to collect information data. 

The Analyze data stage accommodates students to group, interpret data by connecting 

observations to draw conclusions, and ask questions. The Arguing / Share conclusion 

stage, accommodating students in conveying the results obtained through experiments, 

facilitating students to apply the concept of experimental results in new situations, 

and accommodate students asking questions because arguing and asking questions are 

part of the process of building conceptual understanding. (Bell, et al., 2010;Erduran, 

et al., 2004; Joyce, et al., 2003; Loureiro, et al., 2010;Pedaste, et al., 2015; 

Windschitl, et al., 2007).Wallace and Metz (in Bilgin, 2009) also suggest that the 

most important thing in implementing the guided inquiry learning model is the 

activity of students as researchers with teacher guidance, which trains students to be 

able to act as problem solvers. Thus, applying the guided inquiry learning model is 

expected to improve students' science process skills. 

 

h. Relevant Related Research 

Research from Şimşek, and Kabapınar, (2010) showed that guided inquiry had 

a significant positive effect on students' science process skills. Meanwhile Yuniastuti, 

(2013), in his research on class VII SMP Kartika VI Balikpapan showed that the 
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application of guided inquiry learning models could improve student KPS, in cycle I 

the percentage of SPS students was 55%, Cycle II 69.38%, and Cycle III 80.63%. 

Saputra, Santosa, and Widoretno, (2012) studied the improvement of science 

process skills and student learning outcomes through the application of guided 

inquiry at SMP Negeri 5 Surakarta Class VIII F Academic Year 2011/2012 found that 

with guided inquiry-based learning, Science process skills have increased from basic 

50.62% to 54.43% in cycle 1, to 64.57% in cycle 2 and increasing again to 68.48% in 

cycle 3. 

Recent research by Dian Tauhidah, (2015) and Putri D. Novitasari, (2015) 

shows that there is an increase in science process skills of students who are given 

guided inquiry-based learning for 2-3 cycles of action. In this study, the excretion 

system and sensory system were used. While this research tries to apply guided 

inquiry on environmental pollution material, which is less structured material than 

excretion system material. 

B. Framework of thinking 

Science is a science that is concerned with finding out about nature 

systematically by emphasizing the provision of direct experience to gain a deep 

understanding of the natural surroundings. Biology is part of science. Therefore, 

learning biology in the classroom must also be the principles and nature of biology 

as a science. Biology as the study of nature should be developed through contextual-

based learning or direct learning of the real object of biological study. Science is the 

process of obtaining information through empirical methods, information obtained 

through investigations that have been structured logically and systematically, and a 

combination of critical thinking processes that produce reliable and valid 

information. So that the strategies directed in learning must include, not only 

emphasizing the cognitive aspects (minds on) but also psychomotor aspects (hands 

on) and affective aspects (hearts on). Student involvement in the learning process is 

carried out by providing learning experiences that contain science process skills. 



21 
 

 
 

Students' science process skills were identified from activities carried out during the 

learning process and science process skills tests. The results of observations and tests 

in class X MIA 5 SMA Negeri 1 Karanganyar show that students' science process 

skills are still low. Student involvement in the learning process is carried out by 

providing learning experiences that contain science process skills. Students' science 

process skills were identified from activities carried out during the learning process 

and science process skills tests. The results of observations and tests in class X MIA 

5 SMA Negeri 1 Karanganyar show that students' science process skills are still low. 

Student involvement in the learning process is carried out by providing learning 

experiences that contain science process skills. Students' science process skills were 

identified from the activities carried out during the learning process and science 

process skills tests. The results of observations and tests in class X MIA 5 SMA 

Negeri 1 Karanganyar show that students' science process skills are still low. 

The root of the problem of low science process skills is because the learning 

model applied has not empowered science process skills. So that we need a learning 

model that is able to empower students' science process skills. 

Guided inquiry learning model is a learning model that is able to 

accommodate students to develop science process skills through each learning step 

they have. The steps of the guided inquiry learning model consist of observation, 

asking questions (formulating problems), formulating hypotheses, designing and 

carrying out investigations, analyzing data, and communicating results. These steps 

are identical to most aspects of science process skills including observation skills, 

grouping, interpreting, asking questions, predicting, formulating hypotheses, 

designing investigations, conducting investigations, using tools and materials, 

applying concepts to communicating experimental results. 

Based on the problem description and literature review, research was carried 

out to improve the science process skills of class X MIA 5 SMA Negeri 1 

Karanganyar through the application of a guided inquiry learning model with a flow 

of thinking framework as arranged in Figure 2.2. 
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Figure 2.2. Flow of Thinking Framework 

Facts of Observation Results 

 KPS students are low in 

several aspects. 

 Passive learners. 

 Teacher centered learning. 

 

Ideal Biology Learning Conditions 

 Students are directly involved in the 

science learning process (Novitasari, 

2012). 

 Nature of Biology = Development of 

3 domains = affective, psychomotor, 

and cognitive (Suciati, 2010). 

 The Biology learning process 

involves students at KPS (Wenno, 

2008). 

Problem = Low Student KPS 

≠ 

Root of the Problem = learning has not yet been 

created that facilitates the development of Student 

KPS 

learning applied by the teacher 

The inquiry learning model has a learning stage that is able to 

develop Science Process Skills  

Solution 

21st Century 

Challenges 

The Rapid 

Development of 

Science and 

Technology 

Stages of Inquiry Learning Model 

1. Observation 

2. Asking questions 

(formulating problems) 

3. Formulate a hypothesis 

4. Design investigations and carry 

out investigations 

5. Data analysis 

6. Communicate results  

(Scott, et al., 2010) 

 

Student KPS Increases 

It is necessary to develop 

biology learning as a 

science through the 

development of Science 

Process Skills 
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C. Hypothesis 

There is an increase in students' science process skills through guided 

inquiry-based biology learning in Class X MIA 5 SMA Negeri 1 Karanganyar in the 

2015/2016 academic year. 
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CHAPTER III 

RESEARCH METHODS 

A. Place and time of research 

1. Research Place 

The research was conducted in tenth grade students in a Public School in 

Karanganyar. 

 

2. Research time 

This research was conducted in Semester II of the 2015/2016 academic year. 

The research was carried out in stages which included the preparation stage, the 

research stage and the completion stage. 

 

a. Preparation phase 

Includes observation activities, problem identification, action 

determination, submission of thesis titles, preparation of proposals, preparation of 

learning instruments (syllabus, lesson plans, student worksheets, and teaching 

materials), research instruments (observation guidelines, observation sheets, SPS 

questions, syntax implementation observation sheets, and interview guidelines), 

validation of research instruments, proposal seminar, and submission of research 

permits.  

 

b. Research Stage 

Includes activities that take place in the field, namely the application of 

the inquiry learning model on Environmental Pollution topic, student SPS data 

collection, and student SPS data analysis. 

 

c. Completion Stage 

Includes the activities of compiling research reports in depth and 

systematically as well as implementing thesis examinations. The report is 

prepared based on the results of the analysis of research data on student KPS. 
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Schedule details for each stage of the research are listed in Figure 3.1. 

 

No

. 
Activity plan 

2016 

J F M A May June July Aug 

1 Preparation 

Observation         

Identification of problems         

Determination of Action         

Submission of Title         

Preparation of Proposals         

Instrument Creation and Validation         

Proposal Seminar         

Application for Research Permit         

2 Implementation 

Research Data Collection         

Data analysis         

3 The settlement  

Preparation of reports         

Report writing         

Exams and Revisions         

Reproduction and Compilation of Reports         

Figure 3.3. Research Schedule Details 

 

B. Research Subjects 

The research subjects used were ten grade students, totaling 40 students, with 

10 male and 30 female. They were heterogeneous in terms of backgrounds and 

academic achievements. 

 

C. Data and Data Sources 

1. Data 

 The data collected in this research is information data Students’ SPS. Aspects 

of student SPS include aspects of observing, grouping, interpreting, predicting, asking 

questions, formulating hypotheses, designing experiments, using tools and materials, 

communicating experimental results, applying concepts, and conducting experiments. 
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Data obtained from direct observation data, student portfolio assessments, student 

SPS written test results and student and teacher interviews that contain SPS aspects. 

 

2. Data source 

Research data on the application of the inquiry model were obtained from 

several sources including: 

a. Information obtained from teachers and students. 

b. Direct observation at the location of the teaching and learning activities. 

c. Assessment of student portfolio sheets. 

d. Multiple choice test. 

e. Documentation of learning activities.  

 

D. Data collection technique 

The research data were collected through direct observation, tests, interviews 

and documentation methods. The data collection techniques used in full can be seen 

in Table 3.1. 

 

Table 3.3 Data Collection Techniques, Parameters, and Measuring Instruments  
No. Data collection technique Parameters being measured 

1. Test SPS 

2. Non Test 

a. Observation sheet. 

 

 

 

 

b. Interview sheets for teachers and 

students. 

 

c. Documentation  

- Student Portfolio 

 

- SPS during the lesson (for observers). 

- The implementation of the learning syntax 

of the inquiry learning model. 

- SPS 

- Class conditions during the learning 

process 

 

- SPS 

 

1. Observation 

In the form of direct observation which was carried out during the biology 

learning process. Observations were made on students to observe the activities of 
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each student which contained certain aspects of SPS. Observations were also made on 

the teacher to observe the implementation of the learning syntax that was taking 

place. Observation of the teacher is carried out by an observer whose task is to 

observe the implementation of the syntax of the application of the inquiry learning 

model on environmental pollution / change material. Observations made on students 

and teachers were carried out by referring to the instrument containing aspects of SPS 

which were presented in the form of an observation sheet. 

Observation of students is focused on several aspects of SPS which consist of 

aspects of observing, classifying, interpreting, predicting, asking questions, 

formulating hypotheses, designing experiments, using tools and materials, 

communicating experimental results, applying concepts, and conducting experiments. 

The indicator criteria for each observed aspect have been set on a written observation 

sheet along with an assessment rubric with reference to the observation guidelines. 

Filling is done by giving a check mark (√) on the right choice. Observation sheet 

modified from Rahmasiwi, (2015). 

Observations of the teacher are focused on the implementation of the syntax 

of the inquiry learning model. Observation of syntax implementation is carried out by 

observing the learning steps that take place and then writing the results in the form of 

check (√) 'yes' or 'no' on the inquiry syntax implementation sheet. The score for the 

assessment of the SPS observation sheet observation sheet and the syntax 

implementation of the inquiry learning stages refers to a scale of 0 for no answers and 

1 for yes answers (Sugiyono, 2009). 

 

2. Test 

Student SPS data collection through tests was carried out to determine the 

implications of the actions that have been taken on students' SPS abilities at the end 

of each cycle. The test was carried out four times, the first was a pre-cycle test which 

was carried out at the beginning, the second, third and fourth tests were posttests 

which were each carried out at the end of cycles one, two, and three. 
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The test given is a written test in the form of multiple choice consisting of 22 

questions that contain aspects of SPS. The measurement of the student SPS test is 

guided by the assessment rubric which contains the question numbers, correct 

answers, and the assessment score of each question that contains aspects of the KPS. 

The rubric is made based on the SPS indicators from Harlen, (2000) and Rustaman 

(2005). 

 

3. Interview 

Interviews were carried out in each cycle after the learning process took place. 

Informants in the interview were several studentsr who were considered to represent 

as well as the biology subject in the class. Students who are used as samples are taken 

from students who get scores in the high, medium, and low categories according to 

the results of the tests that have been carried out at the end of each cycle. 

Interviews with students were focused on obtaining data about activities that 

contained aspects of student SPS in learning biology. Interviews with teachers aim to 

determine the implementation of student activities that include aspects of SPS in 

biology learning through the application of inquiry learning models. The discussion 

that is carried out during the interview process involves the following: 

a. Discuss notes on observations related to the learning process carried out by the 

teacher in accordance with the focus of the research, namely those related to the 

aspects of SPS that will be measured.  

b. Ask for opinions from the teacher about the implementation of learning in class 

c. Discuss what has been stated to equalize perceptions about things that need to be 

done by teachers to improve student SPS during learning. 

d. Evaluate the learning process for each cycle carried out by the teacher. 

e. Asking some student activities that contain aspects of KPS.  
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4. Documentation Review 

Documentation in the form of photos and video recordings during the learning 

the environmental change / pollution system so that every SPS carried out by students 

can be known. Documentation studies are also carried out on various archives used in 

the learning process in the form of syllabus, lesson plans, attendance lists, and books 

or subject matter used. Also carried out by assessing student portfolios to find out the 

aspects of SPS contained in the portfolios of student work. 

 

E. Data Validity Test Techniques 

Data validation was done by triangulating data, by checking data from the 

same source with different techniques (Sugiyono, 2009). Technique triangulation is 

done by collecting similar data from the same source, but using different data 

collection techniques or methods. The method triangulation scheme in research can 

be seen in Figure 3.2. 

 

 

          

 

 

Figure 3.4. Triangulation Scheme for Data Collection Techniques (Source: Sugiyono, 

2009) 

 

F. Data analysis 

The analysis trefers to the analysis model of Miles and Hubberman (1994) 

which is carried out in three streams of activity that occur simultaneously, namely 

data reduction, data presentation, and drawing conclusions or verification as follows: 

1. Data Reduction: summarizing, selecting the main things, focusing on the things 

that are important to look for themes and patterns, making it easier for researchers 

Data 

Interview 

Questionnaire 

Observation  

Data source 

Documentation 
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to collect further data. Reduced data include: 1) cognitive test results; 2) the 

results of the affective assessment; 3) other data deemed invalid / not related to 

KPS. 

2. Data Display: of organizing data, compiling a pattern of relationships from 

various data obtained to make it easier to plan further work based on the 

understanding that has been obtained. Data is presented in tables and graphs. 

3. Conclusion Drawing: verification is carried out to get the right conclusions by 

means of discussion with partners. The collected data are presented systematically 

and meaningfully. The schematic of the data analysis components is shown in 

Figure 3.3. 

 

Figure 3.5. Data Analysis Components: Interactive Model 

(Source: Miles and Huberman, 1994) 
 

G. Research Outcome Indicators 

The research targets formulated in this study are based on the percentage of 

achievement of the SPS indicators. The success of the research is obtained from the 

elaboration of each aspect of SPS which consists of aspects of observing, classifying, 

interpreting, predicting, asking questions, formulating hypotheses, designing 

experiments, using tools and materials, communicating experimental results, applying 

concepts, and conducting experiments. 

The research target was determined through discussions between the researcher 

and the teacher based on the results of pre-cycle observations. The target achievement 

Data Collection 

Data Display 

Data Reduction 

Conclusion Drawing 
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was adjusted to the initial conditions of the students. Based on Widayanto (2009), 

SPS students are considered bad / low when they have a percentage of ≤ 40%. So that 

the SPS target of students in research is increased to 30% from the baseline for the 

aspects of observing, classifying, interpreting, predicting, asking questions, 

formulating hypotheses, designing experiments, using tools and materials, 

communicating experimental results, applying concepts, and conducting experiments. 

Indicators of research action achievement can be seen in Table 3.2 

 

Table 3.4 Research Achievement Indicators (Improved Student SPS Score) 

SPS aspects Base line (%) Target 

Observe 49.69% 79.69% 

Classify  56.25% 86.25% 

Interpret 50.00% 80.00% 

Predict 37.50% 67.50% 

Asking question 52.19% 82.19% 

Propose a hypothesis 25.00% 55.00% 

Planning an experiment 24.38% 54.38% 

Using tools and materials 43.13% 73.13% 

Apply the concept 30.00% 60.00% 

Communicate 55.31% 85.31% 

Doing an experiment  43.13% 73.13% 

 

H. Research procedure 

The research used is Classroom Action Research (CAR). CAR is a form of 

research that can be a tool for teachers to assess their own teaching strategies and 

reflect on the effectiveness of learning that has been done. This is done in order to 

improve the quality of education for themselves and their students (McNiff and 

Whitehead, 1999). 

The research procedure was based on the spiral model research steps 

according to Kemmis and Mc. Taggart, (2005) which includes: planning (planning), 

action (acting), and observation (observing), and reflection (reflecting). The research 

operational steps in each cycle are as follows: 
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1. Planning 

Includes the stages of preparing learning instruments and research instruments. 

The learning instruments were arranged in the form of learning scenarios for the 

application of the guided inquiry model, including the preparation of a syllabus and 

lesson plans, while the research instruments were in the form of SPS observation 

sheets, SPS test, interview guides for teachers and students, and documentation 

review. 

 

2. Implementation and Observation 

The application of the inquiry learning model to material change / 

environmental pollution. The main actor who takes action is the biology teacher. In 

general, learning begins with a) division of study groups, b) giving phenomena at the 

beginning of learning to stimulate student curiosity, c) identification of given 

phenomena, d), asking questions from students, e) formulation of problems and 

hypotheses of the problem. compiled each group, f) design and implementation of 

practicum to prove the hypothesis, g) exploration of student knowledge through 

collecting and analyzing experimental data, h) drawing conclusions, i) submitting 

experimental results in front of the class, j) discussion of experimental results through 

question and answer session, giving other student responses, as well as confirmation 

by the teacher, k) reflection on the learning material. The implementation of more 

complete actions is manifested in a systematic inquiry learning syntax as stated in the 

Learning Implementation Plan (LIP) instrument. 

Observations are carried out in the form of monitoring, recording, and 

documenting activities during the learning process. The focus of observation is on the 

aspects of student SPS in predicting, formulating hypotheses, planning experiments, 

and applying concepts, which are observed with the help of observation sheets. 

Observations were also made on the syntax of inquiry learning during the learning 

process. Supporting data used to corroborate the results of observations are test 
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results, interviews with teachers and students that contain aspects of KPS, as well as 

review of existing documentation. 

 

3. Reflection 

The stage of process analysis and the impact of the application of the inquiry 

learning model action during the learning process. The results analyzed were in the 

form of strengths, weaknesses, and obstacles in implementing the action. Analysis of 

the results that have been done can be used as the basis for planning the actions that 

will be carried out in the next cycle. The procedure for the course of the research can 

be explained in Figure 3.4. 
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He is planning  

Develop research 

instruments in the form 

of observation sheets, 

interview guides 

(students & teachers), 

KPS questions, 

syllabus, and lesson 

plans. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. b. Implementation 

Application of the inquiry 
learning model in the material 

of environmental change / 

pollution systems 

III. c. Observation 

Observation of students' science 

process skills was carried out 

using observation sheets, 
documenting activities, 

conducting interviews and 

giving KPS tests.  
 

III. d. Reflection 

- Presenting the results 

obtained in cycle III 

- Analyzing target 

achievement in cycle I, if 

the target has not been 
achieved, then the research 

is continued in the next 

cycle. 
 

 

Follow-up 

 

Development of biology learning by teachers to improve students' 

science process skills. 

III.a. (Improvement) 

Planning 

- Fix action based on 

reflection cycle II. 

- Prepare research 

instruments in the form of 

observation sheets, 

interview guides (students 

& teachers), syllabus, and 

lesson plans. 

 

II. b. Implementation 

Application of the inquiry 

learning model in the material of 
environmental change / 

pollution systems 

II.c. Observation 

Observation of students' science 

process skills was carried out 

using observation sheets, 
documenting activities, 

conducting interviews, and 

giving KPS tests. 
.  

 

 

. 

 

 

 

 

II.a. (Improvement) 

Planning 

- Correct action based on 

reflection of cycle I. 

- Prepare research instruments 

in the form of observation 

sheets, interview guides 

(students & teachers), KPS 

test questions, syllabus, and 

lesson plans. 
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II.d. Reflection 

- Presenting the results 

obtained in cycle II. 
- Analyzing target achievement 

in cycle II. If the target has 

not been achieved, the 
research is continued in cycle 

III. 
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Reflect 

Act and Observe 

Reflect 

Act and Observe 

Act and Observe 

Reflect 

Ib Implementation 

Application of the inquiry 

learning model in the material of 
environmental change / 

pollution systems. 

Ic Observation 

Observation of students' science 

process skills was carried out 

using observation sheets, 
documenting activities, 

conducting interviews, and 

giving KPS tests. 
 

 

 

 

Reflection Id 

- Presenting the results obtained in cycle I. 

- Analyze target achievement in cycle I. If the 

target has not been achieved, then the 

research is continued in cycle II. 
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CHAPTER IV 

RESEARCH RESULTS AND DISCUSSION 

A. Pre-action description 

1. General Description of the School 

The school is located at Karanganyar District, Karanganyar Regency. The 

building consists of 2 buildings facing north-south, with 37 classes, consisting of 

class X, XI, and XII which are divided into four programs; regular, immersion, ICT, 

and acceleration. Class X is divided into 14 classes (regular: 5 IPA, 2 IPS ;, 

immersion: 2 IPA, 1 IPS; ICT: 2 IPA, 1 IPS; acceleration: 1 IPA). Class XI is divided 

into 14 classes (regular: 5 IPA, 4 IPS; immersion: 2 IPA, ICT: 2 IPA, 1 IPS). Class 

XI is divided into 9 classes (regular: 5 IPA, 4 IPS). SMA Negeri 1 Karanganyar has 

quite complete facilities in the form of classrooms, laboratories, libraries, School 

Health Units (UKS), cooperatives, mosques, halls, fields, toilets, canteens, and wifi. 

2. General Description of Class X MIA 5 

The class was consists of 40 students (10 boys, 30 girls). The classrooms are ± 

7x9 m2 in size, facing north, located on the second floor of the west-north school 

building. The class inventory consists of 20 student desks, 42 student chairs, 1 pair of 

teacher desks, 1 large whiteboard with a board marker and eraser, 2 small 

whiteboards, and 1 attendance board. Equipped with 1 unit LCD projector, speakers 

connected to the school information broadcast system, blinded windows and 2 air 

conditioners on the west side of the classroom, 4 lights, and a set of cleaning supplies. 

On the front side of the class there is 1 teacher's table with a tablecloth and a chair to 

the right of the large whiteboard in front of the class. 2 small whiteboards; on the 

right side is parallel to the large whiteboard to fill in class administration data, and to 

the left of the large whiteboard as a bulletin board. The back side of the classroom 

consists of the class organization board and the picket squad. The right and left sides 

are bordered by a wall with windows complete with curtains. 
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3. Pre-cycle Description 

The research began with the observation of learning and interviewing one of 

the biology class X science teachers. Initial observations made on January 19, 2016 

showed that there was low class interaction, students tended to be silent, paid 

attention to teacher explanations, took lots of notes but very few asked, answered, 

submitted opinions, or were directly involved in investigative activities such as 

designing and conducting their own experiments. 

The results of the initial interview with the biology teacher showed that this 

class tended to be more passive and less involved in learning. The students have high 

cognitive levels but are not accompanied by high processing skills. They were quiet, 

passive students, rarely involved during learning activities, minimal in terms of 

expressing opinions or asking questions, tend to only pay attention to teachers and 

note what is said, this results in students' ability to explore natural phenomena in the 

field of biology not optimal. 

Learning biology, which has been taking place, does not involve the role of 

students, the experimental activities carried out are only guided by the experimental 

instructions that have been prepared. Involvement in designing experiments has never 

been carried out so that it has an impact on low interaction and discussion between 

students, this results in students being less sociable so they tend to be silent and 

passive. The lack of student involvement in learning results in students' lack of 

training in SPS, which results in the low level of studens’ SPS. Based on the results 

of observations and interviews with biology teachers, it is known that the problem 

can be categorized as low students’ SPS.  

Students’ SPS is an important component in learning, especially biology as 

part of science. As stated by Yuniastuti, (2013) that biology as part of science is 

education that is oriented to life and the environment through the implementation of 

direct experience based on SPS principles so that students can find facts and develop 

their own concepts. SPS can be developed through learning that is based on direct 
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experience. Learning that prioritizes student involvement in carrying out activities 

directly can increase student participation, so that it is expected to be able to practice 

their skills. 

B. Description of Action for Each Cycle 

1. Initial Condition (Pre Cycle) 

The follow-up to the preliminary conclusions on the results of initial 

observations was to carry out further observation activities and giving tests that 

contained aspects of SPS. Follow-up observation activities were carried out 1 time, 

namely on the plantae material in the lichen and pteridophyta sections. SPS 

measurement is done through direct observation and giving written tests that contain 

aspects of SPS. Complete pre-cycle observation data can be seen in Table 4.1. 

Table 4.2. Observation Results of Each Aspect of Pre-Cycle SPS  

No. Aspect Percentage of Completeness 

1 Observe 46.88% 

2 Classify 17.50% 

3 Interpret 3.75% 

4 Predict 2.50% 

5 Asking question 9.38% 

6 Formulate a hypothesis 2.50% 

7 Designing Experiments 0.00% 

8 Using Material Tools 21.25% 

9 Apply the concept 7.50% 

10 Communicate 57.50% 

11 Doing the Experiment 10.63% 

 Total 179.38% 

 Average 16.31% 

 

Based on Table 4.1, it appears that the pre-cycle student SPS achievement 

scores range from 0% to 57.50%. Besides being in the form of observation, SPS 

measurement data is also measured through written test results. The SPS test was 

carried out after the learning took place with a processing time of 15 minutes for 22 

multiple choice type questions containing 11 aspects of KPS. Measurement of student 

SPS is equipped with test result data which is presented in Table 4.2. 
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Table 4.2. Pre-Cycle SPS Test Results 

No. SPS aspects Performance aspect (%) 

1 Observe 52.5% 

2 Classify  95.0% 

3 Interpret 96.3% 

4 Predict 72.5% 

5 Asking question 95.0% 

6 Propose a hypothesis 47.5% 

7 Planning an experiment 48.8% 

8 Using tools and materials 65.0% 

9 Apply the concept 52.5% 

10 Communicate 100.0% 

11 Doing an experiment  28.8% 

 Total 753.8% 

 Average 68.5% 

 

Table 4.2 shows that the students' SPS test results in the pre-cycle stage have 

different scores in each aspect. SPS test scores ranged from 28.74% to 96.25%. The 

table shows that there are 5 aspects of SPS that are in the poor / bad category because 

they have scores below 55%, while 6 other aspects have scores above 55% (good). 

Written test results and observation results are used to determine the final SPS data, 

which can be seen in Table 4.3. 

Table 4.3. Final Data of Pre-Cycle SPS  

No. SPS aspects Performance aspect (%) 

1 Observe 49.69% 

2 Classify  56.25% 

3 Interpret 50.00% 

4 Predict 37.50% 

5 Asking question 52.19% 

6 Propose a hypothesis 25.00% 

7 Planning an experiment 24.38% 

8 Using tools and materials 43.13% 

9 Apply the concept 30.00% 

10 Communicate 55.31% 

11 Doing an experiment  43.13% 

 amount 466.56% 

 Average 42.41% 
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Table 4.3 shows the level of students’ SPS achievement of each aspect and the 

average of all aspects of learning biology before being given action. The difference in 

the scores for each aspect is more clearly presented in graphical form in Figure 4.1. 

 

Figure 4.1. Pre-Cycle SPS Achievement Score 

 

Figure 4.1 shows the achievement scores of 11 aspects of pre-cycle KPS, 

where the aspect with the highest score is classifying with a score of 56.25%, while 

the aspect with the lowest score is the aspect of designing an experiment with a score 

of 24.38%. Overall, the results of SPS measurement for pre-cycle showed that the 

majority of the score aspects were still below 55%. According to Widayanto, (2009), 

student SPS is considered low if the percentage obtained shows a number of ≤40% 

and is considered poor if the percentage of completeness is ≤55%. The low score of 
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SPS for each aspect as well as the total average is influenced by the low score of each 

student. Student SPS achievement scores from observations, tests, and the average of 

both are presented in Table 4.4. 

Table 4.4. Score of Achievement of Observation Results, Tests, Average of each Pre-

Cycle Student 

Student 

number 

Pre Cycle Achievement Score 

Test Observation Average 
1 0 17 8.5 

2 9 17 13 

3 3 15 9 

4 12 13 12.5 

5 8 17 12.5 

6 8 14 11 

7 5 15 10 

8 0 17 8.5 

9 5 15 10 

10 10 14 12 

11 0 17 8.5 

12 11 13 12 

13 0 14 7 

14 6 15 10.5 

15 8 13 10.5 

16 0 16 8 

17 16 14 15 

18 6 14 10 

19 3 17 10 

20 17 15 16 

21 9 17 13 

22 15 16 15.5 

23 2 17 9.5 

24 10 14 12 

25 8 15 11.5 

26 16 17 16.5 

27 8 17 12.5 

28 11 14 12.5 

29 8 13 10.5 
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Student 

number 

Pre Cycle Achievement Score 

Test Observation Average 
30 10 16 13 

31 11 16 13.5 

32 8 17 12.5 

33 5 14 9.5. 

34 10 14 12 

35 0 15 7.5 

36 0 17 8.5 

37 10 14 12 

38 0 11 5.5 

39 8 13 10.5 

40 11 14 12.5 

 

The results of the SPS measurement for each student in the pre-cycle stage 

(Table 4.4) show that students who have the top 3 scores include absent number 26 

with a score of 16.5, absent 20 with a score of 16, and absent number 22 with a score 

of 15.5. . Students with the lowest score of 3 were absent number 38 with a score of 

5.5, absent number 13 with a score of 7, and absent students 35 with a score of 7.5. 

Pre-cycle student SPS data is supported by interviews and documentation. 

The results of interviews with biology teachers showed that students felt more 

enthusiastic and active when learning with practicum. The practicum that has been 

carried out so far only refers to the teacher's instructions so that it does not 

accommodate students in developing SPS optimally. Students are less trained to be 

directly involved in the activities of formulating hypotheses, planning experiments, 

observing, and communicating. This also has an impact on the low skills of other 

students such as classifying, interpreting, predicting, asking questions, and applying 

concepts. 

Analysis of pre-cycle SPS data obtained from observations, tests, and 

interviews shows that the results are not optimal so that corrective action is needed in 

an effort to improve student SPS through the application of guided inquiry learning 

models. Guided inquiry learning model is an alternative that can be applied to 
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learning as an effort to improve students’ SPS. The syntax of guided inquiry learning 

model can accommodate students in developing SPS in biology learning. This is done 

through the involvement of students in gathering information through planning 

activities to conducting experimentation activities which are carried out 

independently, so that the students' SPS can develop properly with a stronger 

embedded material concept. The application of the guided inquiry learning model 

with stages that are identical to the aspects of SPS is expected to be able to 

accommodate student SPS. The sequence of actions taken after making initial 

observations is the activity of planning, implementing, observing and evaluating, 

analyzing and reflecting on the actions included in a series of cycles. The research is 

planned to be carried out in 3 cycles with each cycle time is 3x45 minutes or 3 hours 

of lessons. The study ended in cycle 3 with the final target expected to be an increase 

in student SPS by 30% from the base line. 

2. Cycle I 

Cycle I was carried with the subtopic of Soil Pollution. Cycle I consisted of 2 

meetings in one week, each meeting lasting 3 sessions (3x45 minutes) for a total of 

270 minutes per cycle. 

 

a. Planning Cycle I 

Activities include 1) preparation of learning instruments in the form of; 

syllabus, lesson plans, affective assessment sheets, cognitive tests, worksheets, and 

teaching materials on the topic of soil pollution. 2) preparation of research 

instruments in the form of; guidelines for filling out observation sheets, SPS 

observation sheets, observation sheet filling rubrics, syntax implementation 

observation sheets, SPS questions, student interview guides, teacher interview 

guidelines, preparation of tools, materials, and media needed in learning, and 

preparation of documentation equipment. 
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b. Implementation of Cycle I Actions 

1) The first meeting 

The first cycle of the first meeting was held on Tuesday, May 10, 2016. The 

learning was initiated by apperception and observation activities through video 

viewing of landfills and petroleum spill events. Then direct students to ask questions 

based on the video observations that have been shown. Student questions generally 

ask what is this phenomenon ?, what is the cause ?, why does this phenomenon occur 

?, what are the effects of this incident ?, and how to overcome it ?. The teacher then 

directs students to determine today's learning material through several follow-up 

questions until students are able to mention that the material to be discussed in cycle I 

is soil pollution. 

The teacher then divides the students into 8 groups and distributes worksheets 

and material modules. The next learning step is the teacher asks students to recap the 

questions that arise from all members of the group. Then ask each group to choose 

one question to be followed up as a problem statement. The teacher then directs the 

students so that the problem formulations are made according to the learning topic. 

Relevant learning topics are the impact of various pollutants on soil ecosystems, as 

well as ways to deal with soil pollution. Students are asked to mention that the impact 

of soil pollution is the disruption of the life of microorganisms, plants and animals in 

the fields, as well as disturbing soil fertility. One of the ways to overcome soil 

pollution is by doing bioremediation. The impacts and ways of dealing with soil 

pollution that have been mentioned are then used as hypotheses to be followed up. 

The next activity is to compile an experimental design according to the variables of 

each group. Examples of problem formulations, hypotheses and experimental designs 

for each group are presented in Table 4.5. 
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Table 4.5 Examples of Problem Formulations, Hypotheses and Experimental Design for Each 

Group. 

Group  Formulation of the 

problem 

Hypothesis Experimental design 

1 What is the impact 

of pesticide 

contamination on 

the life of bean 

sprouts? 

Soil contaminated 

with pesticides 

will make bean 

sprouts infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Pour 1 bottle cap pesticide solution, 

stir evenly 

d. Sprinkle the yeast powder 

e. Plant 5 green beans (as specimens) 

f. Wet the planting medium with water 

until it is wet enough 

g. Put it in the shade 

h. Observe sprouts for 4 days 

How do you deal 

with pesticide 

contamination in 

the soil? 

Yeast can be used 

as a 

bioremediating 

agent for pesticide 

pollution 

2 What is the impact 

of pesticide 

contamination on 

the life of bean 

sprouts? 

 

 

 

 

 

Soil contaminated 

with pesticides 

will make bean 

sprouts infertile 

- Prepare tools and materials 

- Prepare the planting medium from the 

ground in a plastic jar 

- Pour 1 bottle cap pesticide solution, 

stir evenly 

- Plant 5 green beans (as specimens) 

- Wet the planting medium with water 

until it is wet enough 

- Put it in the shade 

- Observe sprouts for 4 days 

3 What impact does 

plastic pollution 

have on the life of 

bean sprouts? 

Soil contaminated 

with plastic will 

make peanut 

sprouts infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Enter the chopped plastic, stir evenly 

d. Plant 5 green beans (as specimens) 

e. Wet the planting medium with water 

until it is wet enough 

f. Put it in the shade 

g. Observe sprouts for 4 days 

4 What impact does 

plastic pollution 

have on the life of 

bean sprouts? 

Soil contaminated 

with plastic will 

make peanut 

sprouts infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Sprinkle chopped plastic, stir evenly 

d. Sprinkle the yeast powder 

e. Plant 5 green beans (as specimens) 

f. Wet the planting medium with water 

until it is wet enough 

g. Put it in the shade 

h. Observe sprouts for 4 days 

How to deal with 

plastic pollution on 

the soil 

Plastic pollution 

can be overcome 

by bioremediation 

using yeast 

5 What impact does 

oil pollution have 

on the life of bean 

sprouts? 

Soil contaminated 

with oil will make 

peanut sprouts 

infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Pour 1 bottle cap oil, stir evenly 

d. Plant 5 green beans (as specimens) 

e. Wet the planting medium with water 
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Group  Formulation of the 

problem 

Hypothesis Experimental design 

until it is wet enough 

f. Put it in the shade 

g. Observe sprouts for 4 days 

6 What is the impact 

of used oil 

contamination on 

the life of bean 

sprouts? 

Soil contaminated 

with used oil will 

make peanut 

sprouts infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Pour used oil 1 bottle cap, stir evenly 

d. Sprinkle the yeast powder 

e. Plant 5 green beans (as specimens) 

f. Wet the planting medium with water 

until it is wet enough 

g. Put it in the shade 

h. Observe sprouts for 4 days 

How to deal with 

oil contamination in 

the soil? 

Oil contamination 

in the soil can be 

overcome by 

bioremediation 

using yeast 

7 What is the impact 

of vinegar 

contamination on 

the life of bean 

sprouts? 

Soil contaminated 

with vinegar will 

render the bean 

sprouts infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Pour 1 bottle cap vinegar solution, 

stir evenly 

d. Plant 7 green beans (as specimens) 

e. Wet the planting medium with water 

until it is wet enough 

f. Put it in the shade 

g. Watch the sprouts grow  

8 What is the impact 

of vinegar 

contamination on 

the life of bean 

sprouts? 

Soil contaminated 

with vinegar will 

render the bean 

sprouts infertile 

a. Prepare tools and materials 

b.  Prepare the planting medium from 

the ground in a plastic jar 

c. Pour 1 bottle cap vinegar solution, 

stir evenly 

d. Sprinkle the yeast powder 

e. Plant 5 green beans (as specimens) 

f. Wet the planting medium with water 

until it is wet enough 

g. Put it in the shade 

h. Observe sprouts for 4 days 

How to deal with 

vinegar 

contamination in 

the soil 

Vinegar 

contamination in 

the soil can be 

overcome by 

bioremediation 

using yeast 

 

The teacher provides information to students to develop a discussion of the 

impact of land pollution on living things and about bioremediation as a way to deal 

with soil pollution. The teacher directs the students to observe the development of the 

bean sprouts for the next 4 days. And ask students to complete the Worksheet. 

The learning implementation on the first day of cycle I takes place in 

accordance with the predetermined time allocation. Most of the learning stages have 

been carried out as planned in the lesson plan, but at some learning stages such as 
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apperception, formulating problems, formulating hypotheses, and planning 

experiments have not been implemented optimally. Meanwhile, the learning material, 

which was originally only covering the impact of soil pollution, was developed 

impromtuously by the teacher so that it also covers bioremediation, this is very good 

because it provides experience for students to learn new concepts. The 

implementation of other learning stages has been carried out but is not in accordance 

with what is stated in the Lesson Plan. 

 

2) Second meeting 

The second meeting of the first cycle was held on Saturday, May 14, 2016. The 

activities carried out were communicating the results of the experiment through 

presentation activities of each group, followed by drawing conclusions and ending 

with working on SPS questions, cognitive tests and interviews at the end of the 

lesson. Learning at this second meeting lasted 90 minutes to complete the discussion 

of 8 groups. The presentation activity from the stage of communicating the results in 

the syntax of the inquiry learning model was carried out by each group in turn. The 

presentations started from group 1 in sequence to group 8. Members of the presenter 

group delivered the results of the discussion in turn orally. 

Other students take turns to ask questions related to the topic presented to the 

group of presenters until the time limit is given. Students in the group of presenters 

discuss and answer questions to compile an explanation of the answers to the 

questions posed. The presentation ended until the eighth group of presenters 

presented the results, then continued with drawing conclusions. The teacher directs 

students to convey conclusions related to the learning material that has been 

discussed on the first and second days, then several student representatives take turns 

conveying conclusions and continues with giving SPS questions and evaluation 

questions to each student. The teacher conditions the students to sit in their respective 

seats, then the teacher distributes questions and answer sheets to each student. 
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In general, the learning stage that took place at the second meeting of the first 

cycle was going quite well, although in some cases it was still not optimal. Other 

matters relating to the implementation of the learning phase at the second meeting, 

such as time allocation and the availability of infrastructure, can be accommodated 

properly. 

 
c.  Observation Cycle I 

 

1) Students’ SPS Data 

Student SPS data were obtained through observation and tests supported by 

interviews and documentation. The results of student SPS observations are presented 

in Table 4.6, and the written test results in cycle I are presented in Table 4.7.  

 

Table 4.6. Observation Results of SPS Pre-Cycle and Cycle I 

Aspect 
Score Achievement 

Pre Cycle Cycle 1 

Observe 46.88% 35.63% 

Classify 17.50% 38.13% 

Interpret 3.75% 63.75% 

Predict 2.50% 50.00% 

Asking question 9.38% 59.38% 

Formulate a hypothesis 2.50% 55.63% 

Designing Experiments 0.00% 65.00% 

Using Tools and Materials 21.25% 68.75% 

Applying Concepts 7.50% 51.25% 

Communicate 10.63% 50.63% 

Carry out Experiments 57.50% 60.63% 

amount 179.38% 598.78% 

Average 16.31% 54.43% 

 

Table 4.7. Pre-Cycle and Cycle I SPS Test Results 
SPS aspects Score Achievement (%) 

Pre-cycle Cycle I 

Observe 52.5% 82.50% 

Classify 95.0% 85.00% 

Interpret 96.3% 83.75% 

Predict 72.5% 83.75% 

Asking question 95.0% 82.50% 

Formulate a hypothesis 47.5% 100.00% 

Designing Experiments 48.8% 77.50% 
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SPS aspects Score Achievement (%) 

Pre-cycle Cycle I 

Using Tools and Materials 65.0% 65.00% 

Applying Concepts 52.5% 97.50% 

Communicate 100.0% 98.75% 

Carry out Experiments 28.8% 83.75% 

amount 753.8% 940.00% 

Average 68.5% 85.45% 

 

The results of the observation measurement and the SPS test generally show an 

increase in score achievement compared to the pre-cycle stage. The final score for 

each aspect of SPS cycle I ranged from 59.07% to 74.69% with a total average score 

of 69.95%. The comparison of the achievement of the final SPS score between the 

full cycle I and pre-cycle stages can be seen in Table 4.8. The increase in the SPS 

cycle I score is proportional to the increase in the score of each student as presented 

in Table 4.9.  

 

Table 4.8. Achievement of Pre-cycle and Cycle I Student SPS Scores 

SPS aspects Performance aspect (%) 

Pre-cycle Cycle I 

Observe 49.69% 59.07% 

Classify 56.25% 61.57% 

Interpret 50.00% 73.75% 

Predict 37.50% 66.88% 

Asking question 52.19% 70.94% 

Formulate a hypothesis 25.00% 77.82% 

Designing Experiments 24.38% 71.25% 

Using Material Tools 43.13% 66.88% 

Apply the concept 30.00% 74.38% 

Communicate 55.31% 74.69% 

Doing the Experiment 43.13% 72.19% 

amount 466.56% 769.42% 

Average 42.41% 69.95% 

  

 

Table 4.9 Score Achievement of Observation Results, Tests, Average of each Student Pre-

cycle and Cycle I 

Student 

Number 

Pre Cycle Achievement Score Cycle 1 Achievement Score 

Test Observation Average Test Observation Average 

1 0 17 8.5 21 30 25.5 
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Student 

Number 

Pre Cycle Achievement Score Cycle 1 Achievement Score 

Test Observation Average Test Observation Average 

2 9 17 13 20 16 18 

3 3 15 9 22 22 22 

4 12 13 12.5 17 27 22 

5 8 17 12.5 20 24 22 

6 8 14 11 21 22 21.5 

7 5 15 10 16 24 20 

8 0 17 8.5 17 22 19.5 

9 5 15 10 21 23 22 

10 10 14 12 18 24 21 

11 0 17 8.5 20 23 21.5 

12 11 13 12 21 30 25.5 

13 0 14 7 20 22 21 

14 6 15 10.5 18 21 19.5 

15 8 13 10.5 20 24 22 

16 0 16 8 18 25 21.5 

17 16 14 15 22 20 21 

18 6 14 10 19 23 21 

19 3 17 10 18 32 25 

20 17 15 16 20 32 26 

21 9 17 13 20 23 21.5 

22 15 16 15.5 19 30 24.5 

23 2 17 9.5 20 23 21.5 

24 10 14 12 19 23 21 

25 8 15 11.5 21 28 24.5 

26 16 17 16.5 20 21 20.5 

27 8 17 12.5 20 19 19.5 

28 11 14 12.5 16 27 21.5 

29 8 13 10.5 18 20 19 

30 10 16 13 18 20 19 

31 11 16 13.5 17 20 18.5 

32 8 17 12.5 18 24 21 

33 5 14 9.5 18 27 22.5 

34 10 14 12 21 27 24 

35 0 15 7.5 18 23 20.5 

36 0 17 8.5 19 21 20 
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Student 

Number 

Pre Cycle Achievement Score Cycle 1 Achievement Score 

Test Observation Average Test Observation Average 

37 10 14 12 17 20 18.5 

38 0 11 5.5 18 17 17.5 

39 8 13 10.5 19 29 24 

40 11 14 12.5 19 30 24.5 

 

Based on Table 4.9, it appears that in the first cycle there was an increase in 

the SPS score for the majority of students. The highest score of 3 in cycle I was 

obtained by students with absent numbers 20, 1, 12, and 19, with the achievement of 

scores of 26, 25.5, 25.5, and 25 respectively, while the lowest score was obtained by 

students number 31, 37. , 2, and 38 with scores of 18.5, 18.5, 18, and 17.5 

respectively. 

 

2) Supporting data 

In Cycle I, the supporting data used were the achievement of cognitive and 

affective learning outcomes and the results of interviews with teachers and students. 

 

a) Cognitive Learning Outcomes 

Cognitive learning outcomes were obtained from the evaluation test in Cycle 

I. The percentage of students' learning completeness for the Cycle I evaluation test is 

presented in table 4.10 

Table 4.10. Percentage of Cognitive Learning Completion in Cycle I 

No. Criteria Frequency Percentage 

1 Completed 34 85% 

2 Not finished yet 6 15% 

 amount 40 100% 

 

Based on Table 4.8, it is known that students who meet the minimum 

completeness criteria / MCC (75) are 85% and 15% of students do not pass the MCC. 

The average value of class cognitive learning outcomes of 81,125. 

b) Affective Learning Outcomes 
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Students' affective learning outcomes were obtained from the observation of 

observation sheets regarding the discipline and activeness of students during learning. 

The average percentage of achievement in affective learning outcomes is presented in 

Table 4.11 

 

Table 4.61 Percentage of completeness in affective learning cycle 1 

No. Affective Aspects Average Achievement 

1 Discipline 66.9% 

2 Active 58.1% 

 

Based on Table 4.11, it is known that the average achievement of affective 

learning outcomes for the disciplinary aspects is 66.9 %%. Meanwhile, the active 

aspect was 58.1%. 

  

d. Analysis and Reflection of Cycle Action 1 

Analysis and reflection is a section containing discussion of results and 

problems that occur in cycle I activities. Final SPS data are obtained from observation 

and test administration activities. Broadly speaking, the student's SPS score 

achievement has increased after giving the action of implementing the guided inquiry 

learning model. The amount of increase in each aspect of the SPS is presented in full 

in Figure 4.2. 
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Figure 4.2. Comparison of the Achievement Scores of Pre-Cycle and Cycle I SPS Aspects 

 

Figure 4.2 shows the score achievement of each aspect of SPS in cycle I has 

increased compared to pre-cycle. The magnitude of the increase in the score for each 

aspect of the SPS between pre-cycle and cycle I is presented in full in Figure 4.3. 
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Figure 4.3 Increase in Score of Each Aspect of SPS Pre-Cycle and Cycle I 

 

Figure 4.3 shows the magnitude of the increase in each aspect of SPS from 

pre-cycle to cycle I. The order of increasing the achievement score for each aspect 

from the highest to the lowest includes: formulating a hypothesis which increased 

52.82% from pre-cycle, designing experiments increased by 46.87%, applying the 

concept of 44.38%, predicting 29.38%, conducted an experiment of 29.06%, 

interpreted 23.75%, used 23.75% of material tools, communicated 19.38%, asked 

18.75% questions, observed 9.38%, and the lowest was classified by 5.32%. The 

amount of increase in each aspect is influenced by the results of the action of the 

guided inquiry learning model that has been applied. 

Guided inquiry learning involves students to be directly involved in learning 

activities including planning to conducting experiments to find and understand the 
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concept of the material. Students play a role in compiling a learning plan in the form 

of hypothesis formulation, selecting tools and materials, designing how the 

experiment works and implementing the experiment. Experiment implementation 

trains students' skills in using tools and materials, observes, classifies, and predicts 

things that might happen. After conducting the experiment, students will be trained to 

interpret the data obtained, apply the concepts, communicate the results orally or in 

writing, and ask questions related to the experiments that have been carried out. 

The results obtained from observations and tests are supported by the results 

of interviews. The information obtained based on interviews with all students shows 

that the application of the guided inquiry learning model is able to train students in 

developing their SPS. In addition, students are enthusiastic about the learning model 

applied, students become more active in learning activities. The active role of 

students in learning trains students to explore and develop student KPS. The 

development of student SPS cycle I has not increased optimally, this is seen from the 

score achievement of each aspect of KPS, several aspects have not met the final target 

of the study. The increase in student SPS that has not been optimal is influenced by 

the learning process during cycle I. 

The learning process through the application of the inquiry learning model 

that took place in cycle I was still less than optimal. Less optimal learning process in 

cycle I in terms of the percentage of implementation of cycle I syntax, which is equal 

to 61.25%. These results indicate that the application of the inquiry learning model 

syntax that took place in the first cycle achieved results of more than 50%, so it can 

be said that the inquiry learning process has not been implemented optimally and 

needs improvement for the next cycle. The implementation of cycle I actions that 

have not been optimal is influenced by several deficiencies during the learning 

process. The shortcomings were collected after the implementation of cycle I was 

then taken to the reflection stage I. Some of the deficiencies in cycle II and the 

complete suggestions for improvement are presented in Table 4.12. 
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Table. 4.12. Deficiencies and Suggestions for Improvement of Cycle I 

No. Cycle I Deficiencies Improvement Suggestions 

1 There are still many students who have 

difficulty filling out worksheets, especially 

in the design section of how to work 

practicum. 

Optimizing teacher guidance, especially when 

designing experiments 

2 Less optimal implementation of the guided 

inkuri learning stage carried out by the 

teacher.  

Conducting discussions and reflections with 

the teacher at the end of the cycle related to 

the implementation of the first cycle, the 

researcher tells the learning stages that are still 

not optimal and asks the teacher to be able to 

improve in the next cycle 

3 The absence of a coordinator / group 

leader makes it difficult for some groups 

to manage the work of their members. 

Appoint one student in each group as the 

chairman / coordinator 

4 When the collection of tools and materials 

was not regular, many students jostled. 

The collection of tools and materials uses a 

turn system. 

5 Drawing conclusions at the end of the 

lesson is still dominated by teachers. 

The teacher provides more opportunities for 

students to convey conclusions from the 

learning that has taken place 

6 Many students stated that there were not 

many introductory videos 

Increase the number of introductory videos 

 

3. Cycle II 

Cycle II is carried out on environmental pollution material with the topic of 

water pollution. Cycle II consists of 1 meeting a week, with an allocation of 3 

lesson hours (3x45 minutes). 

 

a. Planning Cycle II 

Based on the results and reflections of action I, there were several 

deficiencies that were encountered during the implementation of learning cycle I, so 

it is necessary to follow up to fix the deficiencies in cycle I. Improvements are made 

by 1) compiling learning instruments in the form of; environmental pollution 

syllabus, lesson plans, affective assessment sheets, cognitive tests, worksheets, and 

teaching materials on the topic of water pollution. 2) preparation of research 

instruments in the form of; guidelines for filling out observation sheets, SPS 

observation sheets, observation sheet filling rubrics, syntax implementation 

observation sheets, SPS questions, student interview guidelines, teacher interview 
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guidelines, preparation of tools, materials, and media needed in learning, as well as 

preparation of documentation equipment. 

 

b. Implementation of Cycle II Actions 

Cycle II was held on Tuesday, 19 May 2016. The learning began with 

apperception and observation activities through video viewing of places where the 

Tang river was polluted and oil spills in the high seas. Then direct students to ask 

questions based on the video observations that have been shown. Student questions 

generally ask what is this phenomenon ?, what is the cause ?, why does this 

phenomenon occur ?, what are the effects of this incident ?, and how to overcome it 

?. The teacher then directs the students to determine today's learning material through 

several follow-up questions until the students are able to mention that the material to 

be discussed in cycle II is water pollution. 

The teacher then divides the students into 8 groups and distributes worksheets 

and material modules. The next learning step is the teacher asks students to recap the 

questions that arise from all members of the group. Then ask each group to choose 

one question to be followed up as a problem statement. The teacher then directs the 

students so that the problem formulations are made according to the learning topic. 

The relevant learning topic is the impact of various pollutants on water ecosystems. 

Students are asked to mention the impact of soil pollution is the disruption of living 

things and water ecosystems. The impact of soil pollution that has been mentioned is 

then used as a hypothesis to be followed up. The next activity is to compile an 

experimental design according to the variables of each group. Examples of problem 

formulations, hypotheses and experimental designs for each group are presented in 

Table 4.13. 
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Table 4.13. Examples of Problem Formulations, Hypotheses and Experimental Design for Each 

Group. 

Group  Formulation of 

the problem 

Hypothesis Experimental design 

1 What is the 

impact of 

pesticide 

contamination on 

aquatic life? 

Water 

contaminated 

with pesticides 

will disturb the 

life of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap pesticide solution, stir 

evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

2 What is the 

impact of 

pesticide 

contamination on 

aquatic life? 

Water 

contaminated 

with pesticides 

will disturb the 

life of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap pesticide solution, stir 

evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

3 What is the 

impact of 

pesticide 

contamination on 

aquatic life? 

Water 

contaminated 

with pesticides 

will disturb the 

life of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap pesticide solution, stir 

evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

4 What is the 

impact of oil 

pollution on 

aquatic life? 

Water 

contaminated 

with oil will 

disturb the life 

of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap oil, stir evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

5 What is the 

impact of oil 

pollution on 

aquatic life? 

Water 

contaminated 

with oil will 

disturb the life 

of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap oil, stir evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

   



59 
 

59 
 

Group  Formulation of 

the problem 

Hypothesis Experimental design 

6 What is the 

impact of oil 

pollution on 

aquatic life? 

Water 

contaminated 

with oil will 

disturb the life 

of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap oil, stir evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

7 What impact does 

vinegar pollution 

have on aquatic 

life? 

Water 

contaminated 

with vinegar 

will disturb the 

life of aquatic 

creatures (in this 

case fish as 

specimens) 

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap vinegar solution, stir 

evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

8 What impact does 

vinegar pollution 

have on aquatic 

life? 

Water 

contaminated 

with vinegar 

will disturb the 

life of aquatic 

creatures (in this 

case fish as 

specimens)  

a. Prepare tools and materials 

b.  Put water in a plastic jar to ¾ parts 

c. Measure the pH with litmus paper 

d. Pour 1 bottle cap pesticide solution, stir 

evenly 

e. Measure the pH again with litmus paper 

f. Enter 1 fish (as specimen) 

g. Observe the condition of the fish 

h. Record the results 

 

The teacher informs students to develop discussions on the impact of water 

pollution on the lives of living things. The teacher directs the students to observe the 

condition of the fish in polluted water. 

The next activity is to communicate the results of the experiment through the 

presentation of each group, followed by drawing conclusions and ending with the 

work on SPS questions, evaluation questions and interviews at the end of the lesson. 

The presentation activity from the stage of communicating the results in the syntax of 

the inquiry learning model was carried out by each group in turn. The presentations 

started from group 1 in sequence to group 8. Members of the presenter group 

delivered the results of the discussion in turn by means of oral presentations. The end 

of the presentation was filled with providing opportunities for other group members 

to ask questions and opinions related to the material that had been presented. 
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Other students take turns to ask questions related to the topic presented to the 

group of presenters until the time limit is given. Students in the group of presenters 

discuss and answer questions to compile an explanation of the answers to the 

questions posed. The presentation ended until the eighth group of presenters 

presented the results, then continued with drawing conclusions. The teacher directs 

students to convey conclusions related to the learning material that has been 

discussed on the first and second days, then several student representatives take turns 

conveying conclusions and continues with giving SPS questions and evaluation 

questions to each student. The teacher conditions the students to sit in their respective 

seats, then the teacher distributes questions and answer sheets to each student. 

The learning implementation on the first day of cycle II takes place in 

accordance with the predetermined time allocation. Most of the learning stages have 

been carried out as planned in the LP. 

 

c. Observation Cycle II. 

 

1) Students’ SPS Data 

Students’ SPS data were obtained through observation and tests supported by 

interviews and documentation. The results of the observation of students' science 

process skills are presented in Table 4.14. 

Table 4.74. Observation Results of SPS in Pre-Cycle, Cycle I, Cycle II 

Aspect Score Achievement (%) 

Pre Cycle Cycle 1 Cycle II 

Observe 46.88% 35.63% 88.13% 

Classify 17.50% 38.13% 92.50% 

Interpret 3.75% 63.75% 92.50% 

Predict 2.50% 50.00% 87.50% 

Asking question 9.38% 59.38% 95.00% 

Formulate a hypothesis 2.50% 55.63% 76.25% 

Designing Experiments 0.00% 65.00% 85.63% 

Using Tools and Materials 21.25% 68.75% 91.25% 

Applying Concepts 7.50% 51.25% 53.75% 

Communicate 10.63% 50.63% 76.88% 

Carry out Experiments 57.50% 60.63% 86.25% 

amount 179.38% 598.78% 925.64% 



61 
 

61 
 

Aspect Score Achievement (%) 

Pre Cycle Cycle 1 Cycle II 

Average 16.31% 54.43% 84.15% 

 

SPS measurements are also obtained through a written test that includes 

aspects of SPS. The measurement results of the written test in cycle I are presented in 

Table 4.15. 

 

Table 4.85. Pre-Cycle, Cycle I, and II SPS Test Results 

SPS aspects Score Achievement (%) 

Pre-cycle Cycle I Cycle II 

Observe 52.5% 82.50% 95.00% 

Classify 95.0% 85.00% 92.50% 

Interpret 96.3% 83.75% 92.50% 

Predict 72.5% 83.75% 96.25% 

Asking question 95.0% 82.50% 95.00% 

Formulate a hypothesis 47.5% 100.00% 93.75% 

Designing Experiments 48.8% 77.50% 98.75% 

Using Tools and Materials 65.0% 65.00% 93.75% 

Applying Concepts 52.5% 97.50% 82.50% 

Communicate 100.0% 98.75% 98.75% 

Carry out Experiments 28.8% 83.75% 100% 

amount 753.8% 940.00% 1038.75% 

Average 68.5% 85.45% 94.43% 

 

The results of the measurement of SPS observations and tests of students of 

class XI MIA 5 cycle II generally experienced an increase in score achievement 

compared to the pre-cycle and cycle I stages. The final score for each aspect of SPS 

cycle II ranged from 68.13% to 93.13% with an average score. -Total average of 

89.23%. The comparison of the achievement of the final SPS score between the 

stages of cycle II, cycle I and the complete pre-cycle can be seen in Table 4.16. 

 

Table 4.16. Achievement of Student SPS Scores in Pre-cycle, Cycle I, and Cycle II 

SPS aspects Performance aspect (%) 

Pre-cycle Cycle I Cycle II 

Observe 49.69% 59.07% 91.57% 

Classify 56.25% 61.57% 92.50% 

Interpret 50.00% 73.75% 92.50% 

Predict 37.50% 66.88% 91.88% 

Asking question 52.19% 70.94% 95.00% 
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SPS aspects Performance aspect (%) 

Pre-cycle Cycle I Cycle II 

Formulate a hypothesis 25.00% 77.82% 85.00% 

Designing Experiments 24.38% 71.25% 92.19% 

Using Material Tools 43.13% 66.88% 92.50% 

Apply the concept 30.00% 74.38% 68.13% 

Communicate 55.31% 74.69% 87.82% 

Doing the Experiment 43.13% 72.19% 93.13% 

amount 466.56% 769.42% 982.22% 

Average 42.41% 69.95% 89.29% 

  

The increase in the SPS cycle II score is proportional to the increase in the score 

of each student as presented in Table 4.17.  

 

Table 4.17 Achievement Score of Observation Results, Tests, Average of each Student in Pre-cycle, 

Cycle I, and Cycle II 

Student 

Number 

Pre Cycle Achievement 

Score 

Cycle IAchievement Score Cycle II Achievement Score 

Test Observation Average Test Observation Average Test Observation Average 

1 0 17 8.5 21 30 25.5 20 37 28.5 

2 9 17 13 20 16 18 22 39 30.5 

3 3 15 9 22 22 22 20 40 30 

4 12 13 12.5 17 27 22 20 39 29.5 

5 8 17 12.5 20 24 22 22 35 28.5 

6 8 14 11 21 22 21.5 22 41 31.5 

7 5 15 10 16 24 20 19 39 29 

8 0 17 8.5 17 22 19.5 20 36 28 

9 5 15 10 21 23 22 22 41 31.5 

10 10 14 12 18 24 21 22 33 27.5 

11 0 17 8.5 20 23 21.5 20 38 29 

12 11 13 12 21 30 25.5 20 42 31 

13 0 14 7 20 22 21 18 38 28 

14 6 15 10.5 18 21 19.5 22 34 28 

15 8 13 10.5 20 24 22 22 39 30.5 

16 0 16 8 18 25 21.5 21 32 26.5 

17 16 14 15 22 20 21 22 39 30.5 

18 6 14 10 19 23 21 22 37 29.5 

19 3 17 10 18 32 25 20 41 30.5 

20 17 15 16 20 32 26 20 38 29 
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Student 

Number 

Pre Cycle Achievement 

Score 

Cycle IAchievement Score Cycle II Achievement Score 

Test Observation Average Test Observation Average Test Observation Average 

21 9 17 13 20 23 21.5 20 33 26.5 

22 15 16 15.5 19 30 24.5 21 33 27 

23 2 17 9.5 20 23 21.5 21 40 30.5 

24 10 14 12 19 23 21 21 39 30 

25 8 15 11.5 21 28 24.5 22 37 29.5 

26 16 17 16.5 20 21 20.5 22 40 31 

27 8 17 12.5 20 19 19.5 21 33 27 

28 11 14 12.5 16 27 21.5 21 40 30.5 

29 8 13 10.5 18 20 19 21 32 26.5 

30 10 16 13 18 20 19 18 40 29 

31 11 16 13.5 17 20 18.5 19 40 29.5 

32 8 17 12.5 18 24 21 22 37 29.5 

33 5 14 9.5 18 27 22.5 22 39 30.5 

34 10 14 12 21 27 24 22 38 30 

35 0 15 7.5 18 23 20.5 22 30 26 

36 0 17 8.5 19 21 20 20 32 26 

37 10 14 12 17 20 18.5 22 31 26.5 

38 0 11 5.5 18 17 17.5 21 30 25.5 

39 8 13 10.5 19 29 24 20 39 29.5 

40 11 14 12.5 19 30 24.5 20 40 30 

 

Based on Table 4.17, it appears that in cycle II there was an increase in SPS 

scores for the majority of students. The highest score of 3 in cycle II was obtained by 

students with absent numbers 6, 9, 12, 26, 2, 15, 17, 19, 23, 28, 33, 3, 24, 34, and 40, 

with successive scores of 31 , 5, 31.5, 31, 31, 30.5, 30.5, 30.5, 30.5, 30.5, 30.5, 30.5, 

30, 30, 30, and 30, while the score The lowest was obtained by students serial number 

16, 21, 29, 37, 35, 36, and 38, with consecutive scores of 26.5, 26.5, 26.5, 26.5, 26, 

26, 25.5. 

 

2) Supporting data 
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In Cycle II, the supporting data used were cognitive and affective learning 

outcomes as well as the results of interviews with teachers and students. 

 

a. Cognitive Learning Outcomes 

Cognitive learning outcomes were obtained from the evaluation test in Cycle 

II. The percentage of students' learning completeness for the Cycle II evaluation test 

is presented in table 4.18 

 

Table 4.18 Percentage of Cognitive Learning Completion in Cycle II 

No. Criteria Frequency Percentage 

1 Completed 36 90% 

2 Not finished yet 4 10% 

 amount 40 100% 

 

Based on Table 4.8, it is known that students who meet the minimum 

completeness criteria / MCC (75) are 90% and 10% of students do not pass the MCC. 

The average value of class cognitive learning outcomes of 87.775. 

 

b. Affective Learning Outcomes 

Students' affective learning outcomes were obtained from the observation of 

observation sheets regarding the discipline and activeness of students during learning. 

The average percentage of achievement in affective learning outcomes is presented in 

Table 4.19. 

 

Table 4.19 Percentage of completeness in affective learning cycle 1 

No. Affective 

Aspects 

Average Achievement 

1 Discipline 70% 

2 Active 58.75% 

 

Based on Table 4.19, it is known that the average affective learning outcome 

achievement for the discipline aspect is 70%. Meanwhile, the active aspect was 

58.7%. 
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d. Analysis and Reflection of Cycle II Action 

Analysis and reflection is a section that contains discussion of results and 

problems that occur in cycle II activities. The final data on process skills were 

obtained from observation and test giving. Broadly speaking, the student's SPS score 

achievement has increased after giving the action of implementing the guided inquiry 

learning model. The amount of improvement for each aspect of SPS is presented in 

full in Figure 4.4. 

 

 
 

Figure 4. 47. Comparison of Pre-Cycle, Cycle I, and II SPS Aspects Achievement Scores 

 

Figure 4.4 shows that the score achievement for each aspect of SPS in cycle II 

has increased compared to pre-cycle and cycle I. The amount of increase in the score 

for each aspect of SPS between pre-cycle, cycle I, and cycle II is fully presented in 

Figure 4.5 
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Figure 4.5. Increase in Score of Each Aspect of SPS Pre-Cycle, Cycle I, and Cycle II 

 

Figure 4.5 shows the magnitude of the increase in each aspect of SPS from 

cycle I to cycle II. The order of increasing the achievement score of each aspect from 

the highest to the lowest includes: observing 32.50%, classifying 30.93%, using 

25.62% material tools, predicting 25.00%, asking 24.06% questions, designing 

experiments 20.94%, conducted 20.94% experiments, interpreted 18.75%, 

communicated 13.13%, formulated hypotheses 7.18%, and applied the concept of -

6.25% (decreased). The amount of increase in each aspect is influenced by the results 

of the action of the guided inquiry learning model that has been applied. 

The learning process through the application of the inquiry learning model 

that took place in cycle II was quite optimal. This can be seen from the percentage of 

the implementation of cycle II syntax, which is 81.25%. These results indicate that 

the application of the inquiry learning model syntax that took place in cycle II 

achieved results of more than 50%, so it can be said that the learning process has been 
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carried out quite optimally but still needs improvement. During the implementation of 

cycle II, several deficiencies were found. The shortcomings are collected after the 

implementation of cycle I is then brought to the reflection stage II. Some of the 

deficiencies in cycle II, along with suggestions for improvement, are presented in 

Table 4.20. 

 

Table. 4.20 Findings of Deficiencies and Suggestions for Improvement in Cycle II 

A Deficiencis in Cycle II Improvement Suggestions 
1 The activity of carrying out the 

experiment took too long 

Teachers are advised to adjust the time allocation 

according to the RPP 

2 Some students pay less attention to 

other students who have advanced 

presentations 

Teachers are advised to reprimand students who 

do not pay attention 

3 Some students appear passive during 

practicum activities 

Teachers are advised to actively monitor and 

motivate students during learning 

4 Some students use their tools not to 

find sources to analyze data but to 

open social networks 

Teachers are advised to monitor and regulate the 

use of devices by students 

 

C. Comparison of Results between Cycles 

1. SPS Students 

The results of the research that have been done indicate that the application of 

guided inquiry learning models can improve students’ SPS. The increase in each 

cycle is influenced by the increase in the SPS score of each student which is obtained 

based on the average calculation of the measurement results of observations and 

written tests that contain aspects of KPS. The results of each student's score analysis 

are presented in Figure 4.6. 
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Figure 4.6. Comparison of SPS Scores for each Student Pre-cycle, Cycle I, II 
 

The increase in each student's SPS score is proportional to the increase in the 

average score for all aspects. The increase in the average score for the pre-cycle, 

cycle I, and cycle II stages is presented in full in Figure 4.7. 

 

 

Figure 4.7. Average Pre-cycle SPS Score, Cycle I, II 
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Based on Figure 4.7, it can be seen that there is an increase in the average 

achievement score of all aspects of SPS starting from the pre-cycle stage to the end of 

cycle II. The pre-cycle average score obtained was 42.41% in the pre-cycle, to 

69.95% in the first cycle, and to 89.29% at the end of the second cycle. The highest 

average score occurs in the second cycle of learning, this also shows that the 

implementation of the second cycle of action has reached the final target of the study, 

which is ≥30% of the base line. 

The increase in the SPS score for each student is also proportional to the 

increase in each aspect of each cycle. The comparison of the level of achievement of 

the scores for each aspect starting from the pre-cycle stage, cycle I, and cycle II is 

described as follows: 

 

a. Observe  

The results of the measurement of observing skills show that the observing 

aspect has increased from the pre-cycle stage to the second cycle with the acquisition 

of a pre-cycle score of 49.69%, an increase of 9.38% to 59.07% in the first cycle, 

increasing again by 32.50% to 91.57% in cycle II. The score for the observing aspect 

at the end of cycle II has reached the final target that has been set, namely ≥30% of 

the base line. The comparison of the results obtained in the observing aspect between 

the pre-cycle stage and the first cycle can be seen in Figure 4.8.1. 
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Figure 4.8.1 Comparison of Aspect Score Comparison of Observing Pre-cycle, Cycle 

I, II 

b. Classify  

Students' skills in classifying have increased in each cycle, the increase in 

classifying aspects at the pre-cycle stage, cycle I, and cycle II is presented in the 

graph in Figure 4.8.2.  

 

 

Figure 4.8.2 Comparison of Aspect Scores Classifying Pre-cycle, Cycle I, II 

 

There was an increase in the score of the classifying aspect from 56.25% in 

the pre-cycle, increasing by 5.32% to 61.57% in the first cycle, increasing again by 

30.93% to 92.50% in the second cycle. The achievement of the final score indicates 

that the classifying skill has reached the final target of improvement. 

 

c. Interpret / Interpret 

The aspect of interpreting / interpreting has increased from 50.00% in pre-

cycle, increasing by 23.75% to 73.75% in cycle I, increasing again by 18.75% to 

92.50% in cycle II. The increase in SPS score at the end of cycle II has achieved the 

research target. The increase in the classification aspect at the pre-cycle, cycle I, and 

cycle II stages is presented in the graph in Figure 4.8.3. 

56,25%
61,57%

92,50%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

Pra Siklus Siklus I Siklus II



71 
 

71 
 

  

Figure 4.8.3 Comparison of Aspect Score Comparison of Interpreting / Interpreting Pre-

cycle, Cycle I, II 

 

d. Predict  

The results showed that students' predictive skills had increased from the pre-

cycle stage to the second cycle. Initially 37.50% in the pre-cycle, increased by 

29.38% to 66.88% in the first cycle, increasing again by 25.00% to 91.88% in the 

second cycle. The improvement in the aspect of predicting each cycle is presented in 

Figure 4.8.4. 

Figure 4.8.4 Comparison of Aspect Score Predicting Pre-cycle, Cycle I, II 
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e. Asking question  

The results showed that students' predictive skills had increased from the 

pre-cycle stage to the second cycle. Originally 52.19% in the pre-cycle, increased by 

18.75% to 70.94% in cycle I, and increased by 24.06% to 95.00% in cycle II. The 

improvement in predicting aspects for each cycle is presented in Figure 4.8.5. The 

questioning aspect has reached the final target ≥30% of the base line. 

 

  

Figure 4.8.5 Comparison of Aspect Scores of Asking Questions Pre-cycle, Cycle I, II 

 

f. Formulate a hypothesis 

Figure 4.8.6 shows that the achievement of the aspect score of formulating a 

hypothesis is 25.00% in the pre-cycle, becoming 77.82% in cycle I, and becomes 

85.00% in cycle II.  
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Figure 4.8.6 Comparison of Aspect Scores to Formulate Hypotheses Pre-cycle, Cycle I, II 

 

g. Planning an experiment  

The comparison of the experimental planning aspect scores obtained between 

the pre-cycle stage to the second cycle can be seen in Figure 4.8.7. 

 

Figure 4.8.7 Comparison of Aspect Scores for Planning a Pre-cycle Experiment, Cycle I, II 

 

From Figure 4.8.7 it is known that students' experimental planning skills have 

increased from the pre-cycle stage to the second cycle. In the pre-cycle the score was 
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second cycle.  
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h. Using tools and materials 

The results of measuring skills using tools and materials showed an increase 

in the score from 43.13% in pre-cycle, increased by 23.75% to 66.88% in cycle I, and 

increased again by 25.62%. to 92.50% in cycle II. The comparison of the increase 

in the achievement of the aspect score using tools and materials for each cycle can be 

seen in Figure 4.8.8. 

 

Figure 4.8.8 Aspect Score Using tools and materials Pre cycle, Cycle I, II 

 

i. Applying Concepts  

The achievement of the skill score to apply the concepts obtained in each 

cycle from pre-cycle to cycle II is shown in Figure 4.8.9. 

 

Figure 4.8.9 Aspect Score Applying the Concept of Pre-cycle, Cycle I, II 
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Based on Figure 4.8.9, it appears that the pre-cycle achievement score 

increased by 30.00%, increased by 44.38% to 74.38% in cycle I, then decreased by 

6.25% to 68.13% in cycle II. Although there was a decrease in cycle II, the final score 

has reached the research target. 

 

j.  Communicate 

  

Figure 4.8.10 Comparison of Communicating Aspect Score Pre-cycle, Cycle I, II 

 

The results shown in Figure 4.8.10 show that there is an increase in the 

achievement score of the skills in communicating the results of the observations. 

Score of communicating skills in pre-cycle was 55.31%, increased by 19.38% to 

74.69% in cycle I, and increased again by 13.13% to 87.82% in cycle II. 

k.  Carry out an experiment 

Experimental skills have increased in each cycle starting from pre cycle to 

cycle II. The results of measuring the skills to carry out the experiment obtained 

based on the average calculation of the results of observations and test results in the 

pre-cycle and first cycle stages are shown in Figure 4.8.11. 
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Figure 4.8.11 Aspect Score of Conducting Pre-cycle Experiments, Cycle I, Cycle II 

Chart 8 

Students' skills in carrying out experiments based on Figure 4.8.11 show an 

increase starting from the pre-cycle stage from 43.13% in the pre-cycle to 72.19% in 

the first cycle, and increasing again to 93.13% in the second cycle. The results 

obtained in cycle II indicate that the aspect of conducting the experiment has reached 

the final target of the achievement score obtained after giving the action. 

2. Cognitive Learning Outcomes 

In this study also measured the cognitive and affective learning outcomes. It is 

hoped that with the application of guided inquiry learning, in addition to improving 

student KPS, it will also improve students' cognitive and affective learning outcomes. 

To increase the completeness of cognitive learning can be seen in graph 4.11. 
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Figure 4.9 Comparison of Cognitive Learning Outcomes of Students in Cycle and Cycle 

II 

 

From Figure 4.9 it can be seen that there is an increase in the completeness of 

students' cognitive learning outcomes which in cycle I is 85% to 90% in cycle II. 

3. Affective Learning Outcomes 

Comparison of the completeness of the affective learning outcomes of students in 

cycle I and cycle II can be seen in Figure 4.10. 

  

Figure 4.10 Comparison of Students' Affective Learning Outcomes in Cycle I and Cycle 

II 
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Based on Figure 4.10, it can be seen that different increases for each affective 

aspect of Cycle I and Cycle II include: 1) disciplinary aspects increased by 3.10% 

from 66.90% to 70%; 2) the active aspect increased by 0.65% from 58.10% to 

58.75%. 

D. Discussion 

1. Students’ SPS 

The results of the research that have been done show that the guided inquiry 

learning model can improve student SPS in biology learning through learning stages 

that facilitate developing student KPS. The results of the study are in accordance with 

the opinion of Wenning, (2007) which states that inquiry learning accommodates 

students to develop student SPS in the learning process. 

 Improvement in Students’ SPS can be seen from the score achievements of 

each learning cycle starting from pre-cycle to cycle II. The increase in student SPS 

achievement occurs because the implementation of the guided inquiry learning model 

is able to accommodate students to be more active, skilled, and directly involved in 

the learning process. The application of the guided inquiry learning model on 

environmental pollution material with the topic of soil pollution and water pollution 

accommodates students to maximize and develop KPS, this will not / is difficult to 

occur in the learning process which is only delivered through lectures, power point 

presentations, and questions and answers. 

Based on the results of the analysis of the scores of each student for each 

cycle, it is known that there is a change in the score achievement of each cycle for 

each student. Where all students (100%) always experience increased scores from 

pre-cycle to cycle II. Changes also occur in students who get the highest and lowest 

scores. In the pre-cycle, students who had the highest score of 3 were absent number 

26 with a score of 16.5, absent 20 with a score of 16, and absent number 22 with a 

score of 15.5. Students with the lowest score of 3 were absent number 38 with a score 

of 5.5, absent number 13 with a score of 7, and absent student number 35 with a score 
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of 7.5. Then there was a change in cycle I, where the highest score of 3 was obtained 

by students with absent numbers 20, 1, 12, and 19, with successive scores of 26, 25.5, 

25.5, and 25. while the lowest scores were obtained by students serial number 31, 37, 

2, and 38 with scores of 18.5, 18.5, 18, and 17.5 respectively. The changes also 

continued in cycle II where the highest score of 3 was obtained by students with 

absent numbers 6, 9, 12, 26, 2, 15, 17, 19, 23, 28, 33, 3, 24, 34, and 40, with the 

achievement of scores respectively. - according to 31.5, 31.5, 31, 31, 30.5, 30.5, 30.5, 

30.5, 30.5, 30.5, 30.5, 30, 30, 30, and 30, while the lowest scores were obtained by 

serial numbers 16, 21, 29, 37, 35, 36, and 38, with consecutive scores of 26.5, 26.5, 

26.5, 26.5, 26, 26, 25. , 5. 

Every aspect of SPS also changes in each cycle. Apart from the aspect of 

applying the concept, other SPS aspects have increased from pre-cycle to cycle II. 

Further explanation on improving each aspect of SPS in each cycle is described as 

follows: 

 

a. Observe  

 In everyday life, humans will interact with the surrounding environment. This 

interaction will give birth to curiosity about what is happening in the realm of life. 

This curiosity then generates the urge to observe and compare objects and events 

around them (Yadav & Mishra, 2013). So that observing skills are very necessary and 

very important to be developed. 

 The results showed an increase in the achievement score of the aspect of 

observing each cycle starting from cycle I, and II, with the magnitude of the increase 

and the highest score found at the end of the action, namely from cycle I to cycle II. 

The increase from cycle II to cycle II resulted in an achievement score of 91.57%, 

which indicates that observing skills has increased and reaches the target.  

The improvement of observing skills shows that through the guided inquiry 

learning model students can be trained to carry out observation activities through 

direct objects. This is coherent by the opinion of Trna, Trnova and Sibor, (2012) that 
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the development of observing skills, conducting experiments, and other analytical 

skills that students have can be done through the application of the inkuri learning 

model. This can occur because the guided inquiry learning model has stages that can 

facilitate students to observe learning objects directly. The learning stage in the form 

of observation and conducting experiments can accommodate students to make 

observations of learning objects, in the form of phenomena presented by the teacher 

or objects of direct observation, 

  

b. Classify 

The measurement results show that for the classification aspect, the highest 

achievement score is at the end of cycle II (92.50%). This shows that the classifying 

aspect has increased until it reaches the final target specified, and shows that the 

application of the guided inquiry learning model can improve classifying skills. 

Classification skills can be improved through activities that involve direct 

observation of objects, where observation skills are the basis of classification skills, 

so that from the results of observations made can be determined the characteristics of 

the object being observed and then grouped into a certain category. So that the 

improvement of classification skills in learning can be pursued through the 

application of guided inquiry learning models through the data analysis phase 

obtained through experiments (Rustaman, 2005). The data obtained through 

experiments are then grouped according to certain categories. 

   

c. Interpret 

The results showed that the interpreting / interpreting skills had observed an 

increase to 92.50% in cycle II. These results also indicate that the application of 

guided inquiry learning models can improve interpretation skills. 

Interpreting is the skill of organizing and analyzing data collected through 

observation of objects or events to draw simpler conclusions. Interpreting data from 

objects and events can be trained through the application of guided inquiry learning 
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models, especially at the data analysis stage. At the data analysis stage, students are 

asked to determine steps to solve the problem (Abdelraheem and Asan, 2006). The 

determination of steps to solve the problem is carried out by analyzing and drawing 

conclusions from the experimental data. Data analysis and drawing conclusions from 

tables or graphs are also efforts to improve interpretation skills (Rustaman, 2005). 

 

d. Predict  

The results showed that predictive skills increased in each cycle, with the 

highest increase in cycle II with a final score of 91.88%. This shows thatthe 

application of guided inquiry learning models can improve predictive skills. 

Predicting is closely related to observing and interpreting skills because it is 

arranged on the basis of observed facts. Predictions of things that have not happened 

are carried out based on previously understood patterns obtained through interpreting 

activities (Rustaman, 2005). Predicting skills can be developed through the 

application of guided inquiry learning models, especially the stage of analyzing data 

that facilitates students to interpret data obtained from observations. The results of 

data interpretation facilitate students to predict what will happen to the results 

obtained, so that predictive skills can increase. Prediction skills are very dependent on 

the recognition of phenomena in observation activities and on knowledge related to 

the material being discussed. 

 

e. Asking question  

The results showed that the skills to ask questions increased in each cycle, 

with the highest increase in cycle II with a final score of 95.00%. This shows thatthe 

application of the guided inquiry learning model can improve the skills to ask 

questions. 

The skill of asking questions is a person's ability to ask for information, 

explanations or information to obtain answers about what, why, and / or how 

(Rustaman, 2005). The increase in the skills of asking questions occurs because of 
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the implementation of guided inquiry learning models that can accommodate 

students in asking questions maximally. Each stage contained in the guided inquiry 

learning model facilitates students to ask questions both to the teacher and to friends. 

Increasing the skills in the aspects of asking questions in each cycle is also supported 

by the subject matter discussed. Environmental pollution material is material that is 

quite dancing and close to everyday life so that students are motivated to ask more 

questions related to the material. 

 

f. Formulate a hypothesis 

The results showed that the skill of proposing hypotheses had increased in 

each cycle, with the highest increase in cycle II with a final score of 85.00%. This 

shows thatthe application of guided inquiry learning models can improve the skills of 

proposing hypotheses. Hypotheses can be trained through guided inquiry learning, 

especially in the formulate inquiry stage and at the stage of compiling a hypothesis 

(Develop Hypothesis) which is based on the phenomena that have been presented to 

bring up various related ideas, as well as generate temporary assumptions that will be 

tested through experiments. Besides being influenced by observing skills, the skills to 

formulate hypotheses are also influenced by the initial schemata that students have 

(Rauf, et al., 2008; Rustaman, 2005) 

 

g. Planning Experiments 

The results showed that the experimental planning skills increased in each 

cycle, with the highest increase in cycle II with a final score of 92.19%. This shows 

thatthe application of guided inquiry learning models can improve experimental 

planning skills.  

The skill of planning experiments is the ability to do planning related to all 

matters relating to the implementation of an investigation. Planning an experiment 

includes activities: identifying and formulating the problem to be studied, making 

hypotheses, selecting the tools and materials needed in the experiment (Dimayati and 
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Mudjiono, 2009; Padilla, 1990), identifying and controlling research variables, and 

making investigation procedures (Dirks and Cunningham, 2006; Padilla, 1990). 

Aspects of planning experiments can be identified through measurements related to 

the SPS that is owned. 

Improvement of experimental planning skills is obtained through the 

application of guided inquiry learning models. This skill can be trained at the stage 

of Design and conduct investigation, namely the stage of planning the experiment 

after obtaining the formulation of the problem and formulating a hypothesis. 

 

h. Using tools and materials  

The results showed that the skills to use tools and materials increased in each 

cycle, with the highest increase in the second cycle with a final score of 92.50%. 

This shows thatthe application of guided inquiry learning models can improve skills 

using tools and materials.  

Using tools and materials is part of the activity of carrying out experiments. 

These skills include: skills in using tools or materials, knowing the reasons for using 

tools or materials, and knowing how to use the tools or materials that have been 

selected (Rustaman, 2005). Measurement of skills using tools and materials is 

obtained based on the results of observations and tests of skills using tools. 

The increase in skills using material tools is due to the application of the 

guided inquiry learning model. Inkuri learning actively improves students' skills in 

carrying out experiments including in using tools and materials. Namely, 

investigative activities that involve the use of tools and materials at the stage of 

carrying out the experiment (Khan & Iqbal, 2011; Rustaman, 2005). 

  

i. Apply the concept  

The results showed that the skills to apply the concept increased in each 

cycle, with the final score of cycle II of 68.13%. This shows thatthe application of 

the guided inquiry learning model can improve the skills to apply the concept. 
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Although in cycle II there was a decrease in achievement by 6.25% compared to 

cycle I. 

This increase is influenced by the application of the guided inquiry learning 

model. The guided inquiry learning model consists of learning stages that train 

students to develop student SPS including skills in applying concepts, namely at the 

stage of observe, design and conduct investigation and analyze the data. These stages 

allow students to not only observe the relationship of learning objects, test 

explanations, and draw conclusions, but can also apply the concepts that have been 

found to other related things. While the decline in cycle II can occur because 

students do not have the initial schemata, or are not fully able to interpret the 

experimental data. because the form of application of the concept is to explain new 

events based on principles that have been owned or learned previously, the use of 

concepts in new experiences to explain what happened (Rustaman, 2005). In 

addition, it is also possible due to other factors, such as students who are sick, not 

concentrating, or because of learning conditions that are not conducive. 

 

j. Communicate  

The results showed that the skills to ask questions increased in each cycle, 

with the highest increase in cycle II with a final score of 95.00%. This shows thatthe 

application of the guided inquiry learning model can improve the skills to ask 

questions. 

Communicating results is a form of reporting the results obtained based on 

oral and written investigations and discussions which are presented in the form of 

tables, graphics, sentences, and symbols (Özgelen, 2012; Yadav & Mishra, 2013). 

Improved communication skills can be facilitated through the application of 

guided inquiry learning models, especially the stage of delivering results (Arguing/ 

Share conclusion). At the stageArguing/ Share conclusion students submit written 

information in the form of a written report. The contents of the written report contain 

the formulation of the problem, hypotheses, planning, data from the results of the 
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investigation, analysis of the results, and conclusions. In addition, students also carry 

out oral communication in the form of delivering the results obtained based on 

investigation and discussion through presentations. 

 

k. Conducting Experiments  

The results showed that the skill to ask questions had increased in each cycle, 

with the highest increase in cycle II with a final score of 93.13%. This shows thatthe 

application of the guided inquiry learning model can improve the skills to ask 

questions. Conducting experiments gives students the freedom to determine work 

steps, data collection methods, how to analyze, communicate results, and draw final 

conclusions. Guided inquiry learning model is a learning model that can 

accommodate students to carry out experiments independently. This can be facilitated 

through the syntax of designing and executing an experiment. 

The results showed that the increase in the score in the aspects of carrying out 

the experiment was directly proportional to the increase in the aspects of planning 

the experiment, formulating hypotheses, observing, using tools and materials, and 

also showing that these aspects were interrelated. Planning an experiment consisting 

of control variables, formulating hypotheses, and determining work procedures to be 

carried out before the implementation of the experiment begins. Good and correct 

planning affects the accuracy of conducting experiments which in the process is also 

determined by the ability of students to observe and use tools and materials. 

 The results and discussion obtained from research cycles I, and II indicate that 

the application of guided inquiry learning models can improve Students’ SPS. The 

increase is viewed from the achievement score of each cycle until it reaches the final 

target of ≥30% from the base line, where each aspect reaches a different final score. 

All aspects have increased to exceed the predetermined targets. 

The score for each aspect of SPS is related to one another. Good observing 

skills will have an impact on improving the aspects of asking questions and 

predicting. The increase in the aspects of asking questions and predicting affects the 
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increase in the aspects of formulating hypotheses and designing experiments. 

Increased skills in formulating hypotheses and designing experiments further have 

an impact on students' skills in conducting experiments. The increased results of the 

experiment will result in an increase in classifying skills. Good classification results 

data have a positive impact on improving skills in communicating results, applying 

concepts, and interpreting through drawing final conclusions. 

The increase that occurs in each cycle is mainly influenced by the application 

of the guided inquiry learning model. Inquiry is an important part of the 

development of the SPS used by researchers in conducting investigations. The 

guided inquiry learning model can also accommodate students in practicing SPS 

through learning stages that are identical to aspects of SPS (Aktamış and Ergin, 

2008; Lati, Suparson and Promarak, 2012; Mutisya., Et al. 2013). 

In addition, the increase in each cycle is also influenced by the quality of 

learning which is getting better in each cycle. Increasing the quality and 

implementation of the learning process results in the achievement of the score for 

each aspect to be higher. The development of students in classroom action research 

is influenced by the improvement of the quality of learning implemented by the 

teacher, the teacher makes improvements to learning in each cycle through the 

reflection and planning stage as an effort to improve the next cycle (Brown, 2002). 

The better the management of learning by the teacher, the greater the increase in 

student quality. 

The increase in each cycle is also influenced by the factor of habit. The 

learning that takes place in each cycle has the same stages that are carried out, from 

making observations to concluding the results. Activities that are always carried out 

repeatedly cause both students and teachers to get used to these activities. The 

activities carried out can train SPS effectively so that they can improve students' 

SPS until they reach the target at the end of cycle II. The results of the research in 

the form of increasing student SPS were obtained through measurement of 

observations and tests, and supported through interviews with students and teachers. 
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2. Supporting data 

The results of the data analysis obtained were also supported by the increase 

in learning aspects, namely cognitive and affective aspects measured using written 

tests and observation sheets. The results obtained through the observation sheet were 

able to support the results of the SPS test. 

a. Cognitive Aspects 

In the cognitive realm, it can be seen that there is an increase from Cycle I to 

Cycle II. In the cognitive realm, it can be seen that the completeness (reaching MCC) 

of students has increased from 85% to 90%, while the students who did not 

complete (not yet reached the MCC) experienced a decrease from 15% to 10%. The 

cognitive value of students can increase because students participate directly in the 

learning process, so that students can understand the subject matter that is being 

studied and can be known through the data analysis stage. This is relevant to the 

results of previous studies, among others, research conducted byAktamış and Ergin, 

(2008), Gormally et al., (2009), Deta, (2012), and Lati, Suparson and Promarak, 

(2012), who concluded that the guided inquiry learning model can improve student 

learning achievement. 

b. Affective Aspects 

The affective domain also experienced an increase from Cycle I to Cycle II, 

namely 1) the discipline aspect increased by 3.10% from 66.90% to 70%; 2) the 

active aspect increased by 0.65% from 58.10% to 58.75%. This is because students 

are motivated in the learning process in the guided inquiry learning model. This is in 

accordance with research conducted by Aktamış and Ergin, (2008), Hidayat, (2005), 

and Soesanti, (2005), who found that guided inquiry was able to improve students' 

responses in learning science (biology) and improve the quality of results. learning, 

both in the cognitive (conceptual understanding), affective, and psychomotor 

domains. Students are expected to be active independently, so that they will 
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experience the learning process from those who don't know to know and be more 

creative in learning. 

c. Teacher and Student Interview Results 

The results of interviews with all students showed that in general, students 

stated that learning applied to environmental pollution material provided more 

experience for students. Students feel more enthusiastic about participating in 

learning, the material presented is more understandable, involvement in carrying out 

learning activities is more optimal. Students feel they can adapt to each activity from 

the guided inquiry learning model in cycles I, and II. Student opinions are supported 

by statements conveyed by the teacher through interviews with the teacher. 

The results of interviews with the teacher at the end of each cycle showed that 

the teacher felt more enthusiastic about delivering learning with the guided inquiry 

learning model. The teacher stated that the implementation of guided inquiry learning 

had a positive impact, especially on the students’ participation. The teacher argued 

that most students were actively involved in learning, so they were not just silent and 

passive in accepting the material. This results in the process skills possessed by each 

student being properly trained. 

Based on the research that has been done, it can be concluded that the 

application of guided inquiry learning models in learning can improve students’ SPS.  
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CHAPTER V 

 

CONCLUSIONS, IMPLICATIONS AND SUGGESTIONS 

 

A. Conclusions 

Based on the results of the study, it can be concluded that there is an increase 

in science process skills in learning biology through the application of the inquiry 

learning model. 

 

B. Implications 

1. Theoretical Implications 

Research results can be used to: 

a. A source of reference for other researchers who will conduct similar research. 

b. Contribution of thoughts for teachers to develop variations in learning models. 

c. Adding insight to teachers in improving the quality of the learning process, 

especially in biology subjects. 

d. Reference to the development of further classroom action research in order to 

improve students’ SPS. 

 

2. Practical Implications 

The results of the research can be practically applied to the biology learning 

process, that science process skills can be improved by applying the inquiry learning 

model.  

a. For student: 

Improve students’ SPS, develop thinking and learning processes, and provide 

alternative learning models that are suitable for improving the quality of learning.
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b. For Teachers: 

Developing the ability of teachers to use inquiry learning models in order to 

improve the quality of learning biology in particular and learning other subjects in 

general.  

 

C. Suggestion 

a. For Students 

a. Students should raise awareness to be actively involved in the learning process. 

b. Students should be more creative in designing observation activities by looking 

for various reference sources. 

c. Students should be more active in seeking relevant information from various 

sources. 

d. Students should be more focused and responsible during observation, discussion, 

and presentation activities. 

 

b. For Teachers 

a. The teacher should better understand the syntax of the inquiry learning model so 

that all syntax can be maximized. 

b. Teachers should always monitor all activities carried out by students. 

c. Teachers are more innovative in giving essential questions so as to motivate 

students to design observations. 

 

c. For Schools 

Schools should make maximum use of the facilities and infrastructure to 

support the learning process, especially biology laboratories. Maximum utilization of 

facilities and infrastructure will support a good learning process, so that learning 

objectives can be achieved. 
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