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Abstract. High order thinking skills need to be possessed by Students because higher-order thinking in the right context 

teaches them deeper thinking habits, living habits with a smart, balanced, and accountable approach. Thus, students will be 

able to deal with and solve problems  in everyday life that are increasingly complex in accordance with the progress of 

science and technology. This study aims for determine the effect of effectiveness of inquiry learning model guided to 

improving the ability of high-order students of biology education studies program pattimura university ambo. the method 

used in this study is a quasi experimental by design pretes t posttest control group design.The results show that with the 

inquiry learning model guided is expected to improve the ability to think high-level biology education students in the course 

of plant morphology. 

Introduction 

Modern life today is inseparable from the scientific aspect (scientific enterprise) the findings of both theory 

and application, always assessed the 'scientific' aspect. Many of the scientific findings produced today reflect the 

high level of creativity of civilization. This is the underlying idea of how to improve the creativity of Indonesian 

human beings from an early age through education in schools or colleges by improving the ability of high-level 

thinking.  

High- order thinking or Higher Order Thinking Skill really needs to be owned by the Student. Thinking at a 

higher level and in the right context teaches them a habit of deep thinking, living habits with a smart, balanced, 

and accountable approach. Thus, students will be able to deal with and solve problems or issues in daily life that 

are increasingly complex in accordance with the progress of science and technology based on their experience 

because learning is as a result or a result of experience and precedes the change of my behavior [1]. 

High-level thinking is the ability to think at a higher level than simply remembering or memorizing all 

conceptual concepts. Students need to have high-level thinking skills in dealing with the issues around them so 

that the students will not only act as spectators but will also be involved in solving the problem. This is in line 

with his opinion of [2] which states that: "High- order thinking in higher-levels of the hierarchy of cognitive 

processing " is that thinking is a higher level of thinking than a cognitive process.  

[3] defines high-level thinking into terms of transfer, critical thinking, and problem solving or problem 

solving. Thinking high level in terms of transfer is a learning process that can lead learners including students to 

not only be able to remember the subject matter but also able to apply the subject matter in everyday life. In this 

case, high-level thinking belongs to meaningful learning .  

Meanwhile, thinking of a high level in terms of critical thinking according to Norris [4], is reflective 

thinking. Reflective thinking is thinking repeatedly to a problem. Furthermore, high-level thinking in terms of 

problem solving or problem-solving is learning by understanding, thinking critically in evaluating ideas, 

developing creative problem-solving alternatives, and communicating them effectively. In other words, problem 

solving is very important to train critical thinking skills, think creatively, and communicate effectively.  

[5] states that high-level thinking leads to two things, namely critical thinking and creative thinking. Critical 

thinking is a well-directed and clear process used in mental activities, such as solving problems, drawing 

conclusions, analyzing assumptions, conducting scientific research, and able to train learners to have the ability 
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to argue in an organized manner and to systematically evaluate the value of opinion personal and other people's 

opinions.  

High-level thinking in terms of creative thinking is a habit of the mind trained by paying attention to 

intuition, animating the imagination, revealing new possibilities, creating stunning perspectives, and evoking 

original ideas and new insights. This is also in line with the objectives of science learning, such as conducting 

scientific inquiry to foster high-order thinking ability of students which includes critical thinking ability and 

creative thinking ability.  

Critical and creative thinking enables students to systematically study the problem, face challenges in an 

organized way, formulate innovative questions, and stimulate solutions to their solutions. For that, it needs an 

appropriate container to foster the ability of critical thinking, creative and innovative for students.  

Science education aims to improve science literacy all college student that is to help students understand the 

concepts science important , to understand the nature science, to realize relevance science and technology in 

their lives for continue study their knowledge at University or outside. The science curriculum around the world 

emphasizes the philosophy of Inquiry in teaching science education.  

In the context of science, inquiry refers in the development of students' ability to be able to recognize and 

conduct scientific inquiry. The inquiry-based laboratory has been shown to greatly increase the participation of 

biology science students because it emphasizes the importance of an active learning environment that 

encourages independent thinking and solutions in a scientific investigation.  

Inquiry-based teaching methods are reported to inspire students to develop curiosity, investigative skills, and 

teamwork skills. An inquiry-based method gives students the opportunity to actively engage in problem solving 

rather than just applying the concept of memorization that formed before the experiment or practicum activity.  

The learning models applied by teachers in the school is a model of learning whose purpose is to help 

learners in learning a topic or material from a science with the aim to obtain information, ideas or ideas, 

competencies, values, and ways of thinking owned by these learners. Learning model can also be interpreted as 

a plan or pattern that can be used to design teaching in face-to-face process that happened between teacher and 

learners in class, and is a guide for a teacher in planning a learning process to reach the purpose of learning [6].  

The learning process applied today has not touched the cognitive, affective, and psychomotor domains of the 

students. This situation is inversely proportional to the purpose of science education is to do scientific inquiry to 

cultivate high-level thinking skills of students that include the ability to think critically and creatively. [7 stated 

that: " higher order thinking skills an important aspect in teaching and learning " that is high-level thinking is 

very important in learning.  

This model of inquiry or learning is one of the models that meets the basic characteristics of an 

implementation approach of the constructivism approach. The inquiry model was first developed by Richard 

Suchman in 1962 which views the nature of learning as a thinking exercise through questions. Inquiry learning 

is a learning activity that involves maximally all the ability of the students to seek and investigate something 

analytically, logically, critically so that they can formulate their findings independently. Inquiry-based teaching 

methods are reported to inspire students to develop curiosity, investigative skills, and teamwork skills. Inquiry-

based methods give students the opportunity to actively engage in problem solving rather than just applying the 

memorized concepts that formed before the experiment [8]. In learning innovation as a solution to help the 

problems in learning in which the student centered learning is through problem based learning and inquiry based 

learning. This effort is expected to optimize the achievement of creative thinking and improve students' mastery 

of concepts [9]. 

 According to [10], in an inquiry-based study, students usually work in teams to explore problems and 

develop scientific questions solved by applying scientific methods. This activity allows  students to learn 

actively, not passively in teaching methods. In the final stages, students present experimental thinking, design, 

and get results for them and groups, and respond to feedback and questions. This active form of learning is 

thought to increase the depth of knowledge for students.  

According to [11] guided inquiry approach, where students are presented with scientific questions, who are 

tasked with developing experiments to test questions, and then leading groups to design effective experimental 

through leading questions, more structured process of inquiry of inquiry that is completely open. In addition, the 

experiences of other researchers and references support the idea that students who have not been able to learn 

scientific content knowledge because they have little or no experience in actual scientific processes [12], so 

advocacy should be a guided inquiry-based approach .  

Although students conduct an inquiry based on questions asked by the lecturer, but the student determines 

the procedure of his inquiry. Guided inquiry means a learning activity that involves an analytical and logical 

problem so that in the guidance of a student lecturer can formulate his own discovery with confidence. In 

learning by using guided inquiry method or strategy this lecturer or lecturer tends to function as a facilitator.  

The main purpose of guided inquiry is to develop knowledge independently who knows how to share 

knowledge and skills through the use of expertise from various sources of information used both inside and 



5
th

ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 

 

BE-3 
 

outside the place of education. The characteristics of guided inquiry learning are: a). Active learning and 

reflection on Jhon Dewey's experience is structured as an active process of the individual, not something one 

does. Learning becomes a combination of action and reflection on experience. Dewey strongly emphasizes the 

learning of Hands On (based on experience), b). Learning based on what has been known, past experience and 

prior understanding is the basic form to build new knowledge, c). developing a series of thoughts in the learning 

process through the guidance of a series of thoughts towards a higher learning process that takes on an 

understanding. A deep process takes time and motivation developed by questions already challenged from the 

experience and curiosity of the learner.  

 
METHOD 

This research uses descriptive research type. The subject of the research is the 5th semester student of the 

2017/2018 Biology Education Study Program of Pattimura University of Ambon. In this research there are two 

classes of research that is the experiment class amounted to 30 students and control class which amounted to 30 

people who take the course of Plant Morphology. Technique of collecting data is done by test technique that is 

early test and final test to know effectiveness of guided inkuri learning model in improving the thinking ability 

of high level of biology education program students of Pattimura University of Ambon. To know the extent of 

the ability or competence of the students about a lecture material in terms of this research is the morphology of 

plants which will be given to the students, then given a test that is the initial test. Initial capabilities that Bloom 

calls cognitive entry behavior are the knowledge, skills, or competencies possessed by students at the start of 

their studies and are a prerequisite for learning a course or new material.  

 

RESULTS AND DISCUSSION 

The results of the initial tests obtained by students illustrate the ability of students who have not been taught 

with guided inquiry model in the morphology courses of plants showed a low value that is with average score of 

23.89 % partained low or not good, while the percentage of achievement is minimal 1.26% with an average 

achievement of 10.22 % so that from the initial test results obtained declared to be in the qualification failed 

because the value is less than 50%. Cognitive results referring on learning outcomes related to the development 

of thinking and obtained results of 81.09 % are in good category, while the average score of achievement of 

students on psychomotor aspect is 85.28% which is in good qualification.  

Qualification of the final test scores performed after the learning with inquiry model is guided then obtained 

the average score is 87.32% in the category enough and are in good qualification. Thus it can be said that the 

learning by using guided inquiry learning model is good to be applied in the learning process of biology 

education students of Pattimura University Ambon.  
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