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Abstract. This study aims to 1) review the five-stage levels of inquiry learning, 2) describe the
relationship of inquiry learning with social constructivism. 3) describe the conceptual models
of inquiry-based social constructivism (IbSC) in chemistry learning. The 5-stage levels of
inquiry learning recommended by Wenning are observation, manipulation, generalization,
verification, application. This research is a qualitative descriptive based on literature from the
five-stage levels of inquiry with psychology unsure a social constructivism as an effort to
maximize the learning of chemistry. The results show that the five-stage levels of inquiry
learning are founded some weaknesses, the learning process is an individualist, the social
element is low and collaborative learning is weak, therefore in learning need to exchange
information and ideas between an individual in the group and another. Conceptually the
weakness of inquiry learning can be minimized through the added element of social
constructivism. The syntax of inquiry-based social constructivism (IbSC) model can be
formulated into 6 steps consist of observation, peer reconstruction, peer manipulation,
generalization, peer verification, and application.

1. Introduction

The 21st-century learning system requires schools to transform teacher-centered learning into student-
centered learning [1]. In the 21st century learning through memorization is not appropriate for those
who want to understand learning [2]. The organization of learning and assessment of student learning
outcomes should change from teacher centered patterns to student-centered patterns [3], because
active students will build their own knowledge [4] using their own language [5] will be more effective
and long-lasting [6] because it is understood that teachers are not the only source of learning [7]. The
learning model that makes student-centered pattern one of them is inquiry learning because inquiry
learning model provides students to construct their own knowledge and find meaningful learning
independently [5,8,9].

Inquiry learning models provide opportunities for students to develop active learning methods by
finding and investigating their own knowledge. This step is done so that students are able to explore
the ability to think critically and try to solve their own problems through scientific methods and
attitudes. The inquiry model helps practitioners understand important factors and the relationship
between activities that are interrelated with learning. The inquiry learning model facilitates students to
make them interested in learning. This learning model encourages students to get their own
discoveries. In addition, this model has been proven to be able to develop the potential of students
both physically and emotionally Inquiry learning models provide opportunities for students to develop
active learning methods by finding and investigating their own knowledge. This step is done so that
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students are able to explore the ability to think critically and try to solve their own problems through
scientific methods and attitudes. The inquiry model helps practitioners understand important factors
and the relationship between activities that are interrelated with learning. The inquiry learning model
facilitates students to make them interested in learning. This learning model encourages students to get
their own discoveries. In addition, this model has been proven to be able to develop the potential of
students both physically and emotionally.
The purpose of inquiry learning models to increase curiosity, involve active learning, improves
understanding through problem-solving. Development knowledge in finding concepts, experience,
thinking skills, intellectual discipline, active participation in every activity of the learning process
activities are more productive.
when using student inquiry model also have the opportunity to observe, formulate predictions, collect
and analyze data and develop scientific principles [10-14] while the 5-stage degree of inquiry by [9] is
derived from 15 years of teaching experience in ilinois state university by formulating the steps as
follows:
1. Observation: students observe phenomena that elicit their response to observe in detail what they
observe and the main questions to be investigated
2. Manipulation: students make ideas and make plans to collect qualitative and quantitative data and
then do what has been planned.
3. Generalization: students build principles that are then clearly explained about the problems they
find.
4. Verification: students make predictions and perform tests using the law that comes from the
previous stage.
5. Application: students express their conclusions that are independently derived and agreed upon.
In the five steps recommended by Wenning in inquiry learning provide additional time to
communicate their group conclusions which will then be agreed upon and applied in learning and
daily life. Visible to the 5-stage levels of inquiry there is no step to where students can construct and
present their findings in collaboration to then confirm the truth before proceeding to the next step.
Because it is necessary psychology elements that can collaborate between individuals so that the
mental ability between students who are ready and not ready to use inquiry learning models can be
evenly distributed, because it is believed only students who have mental readiness and high knowledge
that will be able to obtain learning outcomes maximally using inquiry, this is in accordance with
opinion [5,15,16] because the inquiry model is developed with the assumption that students have
readiness of mind in learning, so consequently less well-prepared students will have difficulty in
learning. [14] recommends giving test levels of inquiry before learning, but at the lowest level of
inquiry is discovery learning will result in the same in students who do not have the ability and high
mental readiness to use this learning model. This can be overcome by integrating social constructivism
psychology elements because according to [17] one's personality can develop by observing one's
behavior, this opinion in tune with [18] that social constructivism is the theory that examines the
knowledge and understanding of the world developed with other individuals of social interaction, [19]
this theory says that understanding and meaning developed in coordination with other humans [20]
and sharing among individuals called collaborations [21,22] will be more meaningful in learning.
Inquiry learning model is integrated with social constructivism with the novelty of the model, namely
the conceptual inquiry-based social constructivism model (IbSC). The conceptual inquiry -based social
constructivism model (IbSC) hopes that students can interact and communicate effectively with other
individuals to construct broader knowledge, problem-solving skills, provide opportunities for students
to know how far the students understand in studying the lesson. Based on the background above aims
to 1) Analyze five stage levels of inquiry learning, 2) Describe the linkages of inquiry learning with
social constructivism. 3) Describe the conceptual inquiry-based social constructivism model (IbSC) in
chemistry learning.
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2. Research Method

The method used in this study is a descriptive analysis with a literature review of the 5-stage levels of
inquiry recommended by Wenning is observation, manipulation, generalization, verification,
application then looking at the relationship between 5-stage levels of inquiry and elements of
psychology of social constructivism recommended by various psychology experts is Syntax, Social
system, Principle of reaction, Support system, Instructional and nurture effects. 5-stage levels of
inquiry led to Wenning then integrated with the elements of social constructivism psychology and then
became a renewal of the conceptual model of inquiry -based social constructivism (IbSC). A
conceptual inquiry-based social constructivism model (IbSC) with the steps of of inquiry-based social
constructivism (IbSC) model are of inquiry based social constructivism (IbSC) model are observation,
peer reconstruction, peer manipulation, generalization, peer verification and application to developing
individual thinking through social and collaborative interactions between individuals.

3. Result and Discussion

Based on research conducted on the literature study of the five -stage level of inquiry with social
constructivism psychology element it is found that there are some weaknesses of inquiry learning
model in chemistry learning process in senior high school, therefore it needed solution to overcome
the weakness of one of them with how to integrate the constructivism of social elements in the 5-stage
learning step of inquiry that will generate a new model of inquiry-based social constructivism (IbSC)
to maximize learning outcomes obtained by the entire student.

3.1. Relationship of the 5-Stage Levels of Inquiry with Social Constructivism

The 5-stage levels of inquiry have observation, manipulation, generalization, verification, application
[9] steps from which there are no steps in which students can interact and collaborate with other
individuals to construct the knowledge they will gain [23] children develop their thinking skills
through interaction with other children and adults, from a psychological point of view it is desperately
needed a step that all students can adapt to interact and collaborate with peers or adults in the learning
process develops students' overall knowledge. According to [9] that in the five-stage levels of inquiry
there is sharing between small and large groups but this step is done if there is extra time or the
remaining time in learning, because of that then the social side of constructivism is needed in learning
and something which must be done so that the development of students' abilities can be equitable and
achieve maximum results, because children will develop when working with more capable people or
adults [24] and social constructivism emphasize that learning is a social learning process not only
occur in a fixed individual also developed by external forces [25].

3.2. Conceptual Model Inquiry-Based Social Constructivism (IbSC)
The conceptual model of Inquiry social constructivism is formulated from the literature review of the
5-stage level of inquiry with the psychology element of social constructivism that will be applied to
chemistry learning in school. The formulation of the steps of inquiry-based social constructivism
(IbSC) model are:
1. Observation: students observe a phenomenon that raises a problem that will be analyzed and
studied in the lesson.
2. Peer Reconstruction: Students divide small groups who then exchanged opinions among students
and other groups on the phenomena that get from observation problems.
3. Peer Manipulation: students in each group make ideas and collect data both qualitative and
guantitative.
4. Generalization: students in small groups express inter-group ideas on collected data.
Peer Verification: Students in the group tested and analyzed the truth of the facts they found by
relating them to the basic theories they already knew from the previous stage.
6. Application: students in the group told his opinion in turns to then agreed to the truth with a
teacher direction is correct in learning and can be applied in everyday life.

o
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Figure 1. The steps of inquiry-based social
constructivism (IbSC) model

The conceptual model of inquiry social constructivism is based on the five elements to be met
according to [26]:

Syntax: Operational learning steps

Social system: the prevailing atmosphere and norms in teaching and learning activities

Principle of reaction: gives the teacher an idea of how to respond and direct student questions
Support system: facilities and environments that support learning

Instructional and nurture effects: results that students will achieve after learning
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Figure 2. The steps of inquiry-based social
constructivism (IbSC) model.
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A conceptual model of learning inquiry based social constructivism (IbSC) is derived from the thought
of literature review, along with thoughts drawn from the study.

Table 1. Review Levels of Inquiry, Student Skills, Student cognitive, Teaching Activity and Social
Constructivism.

Model of Discovery Interactive Inquiry Inquiry Real-Word  Hypotheti
Inquiry Learning  Demonstrati ~ Lesson  Laboratory  Application cal
on Inquiry

Level of Rudimentary  Basic Skills  Intermed Integrated Culminating  Advanced
Student Skills iate Skills Skills Skills
Skills Skills

S Observation

I Manipulation

N Generalization

T Verification

A Application

K

Level of Low Intellectual Shopistication High
Kognitif

Teaching Teacher Locus of Control Student
Activity

Level of Deep Intermediate Shadow
Social
Constructivi

sm

From Table 1, it can be seen that its social constructivism element is weak at all levels of inquiry, in
students have low levels of cognitive weakness, so that needs to add elements of social constructivism
from the study of several kinds literature, because the social element is very important to be done in
learning to state the ability of students from low level until high level in cognitive or skills. [27] the
ability of a child is influenced by the ability to solve problems and exchange information with others
to know more about it will be more clear, [28] in this case the teacher can be used as a source to guide
and give students the opportunity to know how much understanding of students in study.

Table 2: Conceptual models Inquiry-based Social Constructivism (IbSC).

Inquiry (Wenning) Conceptual 1bSC Social
Costructivism
Observation —> Observation -
- Peer <— Unsure Social
Reconstruction Costructivism
Manipulation —> Peer Unsure Social

Manipulation < Costructivism
Generalization —>  Generalization -

Verification —>  Peer Interaction <—— Unsure Social
to Verification Costructivism
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Inquiry (Wenning) Conceptual 1bSC Social
Costructivism

Application ~ —  Application

Table 2 shows the flow of thought that at least learning inquiry using social constructivism element
occurs in several learning stages until the conceptual model of inquiry-based social constructivism
(IbSC).

Conceptual Model of inquiry-based on social constructivism (IbSC) is built on three learning theories,
namely; information processing theory (cognitive theory), constructivism theory, social constructivism
theory and behavioral change theory as learning outcomes. The three theories underlie the
development of learning models in this study. In epistemology, the learning model developed is
essentially a strategy that is carried out to obtain knowledge, in this study through applied science
learning. Ontologically, the model developed in this study has been studied based on a review of the
philosophy of science. The truth in reconstructing original knowledge by applying the principles of
philosophy, contributes to building the structure of scientific thinking that existed before.

In axiology, the model of inquiry based on social constructivism (IbSC) besides as knowledge also

contains values, especially ethics, so the model has an attitude aspect obtained from the teaching and

learning process. The model of inquiry based on social constructivism (IbSC) was developed from an
inquiry which analyzed its deficiencies so as to underlie the birth of new syntax and modification to
the existing syntax, ontologically considering the pattern of linkages in the flow of learning so that
there is a match between expectations and reality in achieving learning objectives. The model
developed is tailored to the needs in teaching learning. Learning problems are analyzed through
preliminary studies in this study and require improvement of the learning process. The conceptual
model in this study, developed for packaging and presentation of material, is oriented towards the
achievement of the competency of the learning eye so that students can explore and explore their
skills. In the conceptual model of inquiry-based social constructivism (IbSC) has considered the
packaging of comprehensive learning materials and devices according to the principles in the Subject

Specific Pedagogy (SSP).

Conceptual Model of inquiry-based social constructivism (IbSC) in the process of learning activities

of students directed to achieve learning outcomes according to learning objectives include:

1. Learners are more actively involved in intellectual and emotional learning activities.

2. Students will be able to maximize the logic of their thinking.

3. Students who have high-level thinking skills such as critical and creative thinking (CCT) skills.

4. Improved cognitive abilities that are significant and better at expressing their opinions to
communicate with others.

5. Development of cognitive processes, self-confidence, and improving evaluation skills in
examining something and solving a problem.

6. Students will be actively disciplined, skilled in conceptualizing, applying, analyzing,
synthesizing, and evaluating information gathered from, or produced by observation, experience,
reflection, reasoning, or communication, as a guide to beliefs and actions.

7. Students will be motivated, inspired, and motivated to have high expectations for the material

they learn.

Increase their sharpness and imagination to think creatively and solutively.

9. A person is able to choose ideas or ideas that are more creative, more original, and more useful
for themselves or the surrounding environment.

©
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4. Conclusion

Based on the results of the study, it can be concluded that 1) Analysis of five stage levels of inquiry
learning leads to wenning after a literature study has found a weakness in the inquiry model that can
be minimized using social constructivism. This is consistent with the opinion [9] that the inquiry
learning model has been successfully carried out at Illinois state university. According to [24] human
understanding and knowledge depend on understanding social experience and the strength of cognitive
processes derived from the social interactions between individuals so that they can equalize success in
learning. 2) The linkage of inquiry learning with social constructivism has a very close relationship
which is very important to be done in learning to empower the skills of students from the low level to
the high level in their cognitive and skills to achieve maximum learning outcomes. 3) Conceptual
social constructivism inquiry learning model (ISC) can maximize student learning outcomes in overall
chemistry learning with collaborative social systems between individuals in each step of learning,
students have problem-solving skills, construct knowledge, build understanding of concepts.
Researchers recommend educators to try to apply conceptual inquiry-based social constructivism
models (IbSC) in learning especially chemistry to maximize student learning outcomes.
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