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Abstract. The design of laboratories in many schools does not meet the pedagogical needs of
laboratories. Traditional learning methods not only dominate the learning process in the classroom but
also practical learning activities. This study aims (1) to depict perceptions on psychosocial aspects that
include student cohesiveness, open-endedness, classroom integration, rule clarity, and material
environment; (2) to uncover the relationship between laboratory learning environments and the
chemistry teachers’ satisfaction of teaching. The research method used a case study. It was carried out on
a group of teachers who are members of a working group of high school chemistry teachers in the Jepara
Regency, Central Java Province, Indonesia. The sampling method is convenience sampling. The sample
used was teachers who were members of a working group of teachers who were active in the study area.
The sample consisted of twenty-six chemistry subject teachers consisting of 9 males and 17 females. The
research instrument is a questionnaire that includes three parts. Perceptions of expectations and reality
are measured through items that include teaching satisfaction and psychosocial aspects which consist of
(1) Student Cohesiveness (SC); (2) Open-endedness (OE); (3) Classroom Integration (CI); (4) Rule Clarity
(RC); (5) Material Environment (ME). The conditions of perception of expectations and reality have been
described by a significant decrease in four scales, namely SC, OE, RC, and ME. The four scale laboratory
environments have a significant correlation with teacher satisfaction in teaching chemistry in the
laboratory. The aspect of CI did not experience a significant decrease and did not provide a significant
correlation with teacher’s teaching satisfaction. Correlation analysis shows that teachers’ satisfaction in
teaching is significantly influenced by the learning environment (83.2%), in this case, the greatest
influence in the sequence is the rule clarity (83.9%), student cohesiveness (70.3%), material environment
(69.8%), open-endedness (65.5%), and classroom integration (38.0%).
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INTRODUCTION

A lot of literature has described various kinds of positive impacts given by laboratory activities in science
learning. The involvement of students in laboratory activities has encouraged students' understanding of
scientific concepts, problem-solving skills, process skills, and attitudes towards science (Colthorpe et al,,
2017; Imaduddin & Hidayah, 2019; Merritt et al., 1993; Rohaeti & Prodjosantoso, 2018; Uzezi & Zainab,
2017; Zakaria et al,, 2012). Laboratory activities have the potential to increase the active participation of
students in authentic investigations where they can identify problems, design procedures, and infer from
the findings of practicum. These scientific activities can give a feeling about how the scientists carry out
their work so that later it can influence students' attitudes about scientific endeavors (Chiang & Lee,
2016; Chiappetta & Koballa, 2010). Nevertheless, the practicum implementation still faces many
obstacles. This includes budget constraints for organizing activities, lack of proper laboratory
infrastructure, lack of tool and chemicals, absence of laboratory assistants, time constraints, poor quality
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of practicum holders, and poor laboratory management (Bell & Bradley, 2012; Bradley, 2001; Rahman et
al,, 2015; Tsaparlis, 2016).

Tan (2008) showed how laboratory activities are usually only used to clarify and verify theories
learned in the classroom. Students follow instructions (recipes) to conduct experiments so that students
can practice standard laboratory procedures and complete their activities as part of fulfilling assessment
requirements. Students lack the opportunity to conduct authentic scientific inquiry activities. The
possible reason for the design of implementing a school science laboratory is the teacher's
epistemological view of science (Tsai, 2003). Perspectives on the purpose of work in the laboratory affect
the teacher in presenting learning based on laboratory activities. Arzi (2003) explained that the physical
characteristics of laboratory learning might influence the way teachers teach in science laboratories. For
example, intellectual skills through open and authentic laboratory investigations can be supported by
carefully designed laboratory activities with appropriate physical facilities such as greater space and time
for group discussions. Innovative science teaching and learning strategies as embraced by educational
theories that emphasize active, collaborative, and inquiry learning also require a physical layout that is
more than just rows of tables and chairs facing the teacher.

The design of laboratories in many schools in Indonesia does not meet the pedagogical needs of
laboratories (Marcella et al., 2018; Rahman et al., 2015). In most Indonesian secondary school science
laboratories, tables and chairs are still arranged in a line facing the teacher. This design encourages
learning transmission theory that emphasizes learning as a lecture and teacher-centered activity
(Brandsford et al., 1999; Imaduddin et al.,, 2019). Traditional learning methods not only dominate the
learning process in the classroom but also practical learning activities (Imaduddin & Hidayah, 2019;
Julien & Lexis, 2015; Merritt et al,, 1993). This traditional learning method not only dominates the
learning process in the classroom but also learning in the laboratory. Not much research has focused on
physical characteristics that lead to students’ environment and learning experiences (Halim et al., 2012).
This study wants to reveal the extent to which the physical arrangement of the laboratory hinders or
supports the process of learning chemistry in the laboratory by reviewing the psychosocial condition
from the teacher's perspective. Psychosocial aspects will be analyzed to see how they affect the
satisfaction of chemistry teachers in teaching. Teacher satisfaction in teaching becomes important in
achieving the goals of the process of teaching and learning chemistry. This study aims to depict
perceptions on psychosocial aspects that include student cohesiveness, open-endedness, classroom
integration, rule clarity, and material environment (Ahmad et al.,, 2012; Fraser & Griffiths, 1992). The
existence of a positive psychosocial environment can foster intellectual activity, improve the quality of
social contact, stimulate student learning and development of skills, and prevent the emergence of
negative events involving students (Ahmad et al, 2012). Besides, this study will also reveal the
relationship between laboratory learning environments and the chemistry teachers’ satisfaction of
teaching. Through the description that occurs, it can be seen how the teacher's role in applying laboratory
activities both to the expected perceptions and the reality that occurs in the environment where the
teacher teaches. This study takes the case-setting on a small-scale subject that is in an active working
group of chemistry subject teachers. Also, the setting taken is in groups in sub-urban areas in Indonesia.
This will be one representation of the general conditions in the group of teachers and school laboratories
in Indonesia. The depiction is also carried out in detail by considering aspects of the teacher's experience
as well as the level of the level taught by the teacher, as well as the diversity of results in responses to the
conditions of laboratory implementation obstacles.

METHODS

The research method used a case study. Case study research is a form of naturalistic inquiry (Arsenault &
Anderson, 1998; Flick, 2004) on specific phenomena in the context of real-life (Cohen et al., 2007). A case
study is carried out in a geographical, organizational, institutional, temporal, and another context that
allows boundaries to be drawn around the case. These boundaries can be defined by referring to the
characteristics and functions determined by the individuals and groups involved (Hitchcock & Hughes,
1995). The case study was carried out on a group of teachers who are members of a working group of
high school chemistry teachers in the district Jepara, Central Java Province. Geographically, this district
represents sub-urban areas in Indonesia. A case study seeks to describe certain conditions to uncover the
reality in depth (Geertz, 1973) from the participant's life experience.

The sampling method is convenience sampling or often called accidental or opportunity
sampling. This sampling involved the selection of the closest individuals to be respondents or those who
happened to be available and accessible at the time (Cohen et al., 2007). In this case, the sample used was
teachers who were members of a working group of teachers who were active in the study area. The
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sample consisted of twenty-six chemistry subject teachers consisting of 9 males and 17 females. This
teacher can be distinguished into a Junior teacher (J) i.e. a teacher who has < 10 years of experience, while
a senior teacher (S) has experienced being a chemistry teacher for more than 10 years. There are 6 junior
teachers involved, while there are 20 senior teachers. Also, the identification of teacher characteristics is
shown in the teaching task whether at one grade level (SN) or more than one grade level (PL). Teachers'
responses related to the constraints of laboratory activity also varied. This is as shown in Figure 1.

= Unavailability of laboratory rooms

= Unavailability of Lab equipment

= Inadequacy of Operational funds for implementation
= Lack of preparation time

= Unavailability of laboratory assistants

= Practical Danger Level

= Lack of experience in practicum implementation

= Difficult to manage waste from the practicum

Figure 1. Description of the conditions of teachers' responses to barriers to practicum
implementation (N = 26)

The research instrument is a questionnaire that includes three parts. The first part is the
participant's identity section which is used to see the characteristics of the teacher. The second part is the
response to constraints in the implementation of practical learning activities that include 8 items. This
section is used to find out the internal conditions of teachers and their institutions as shown in Figure 1.
The third part is a section that reveals how perceptions of expectations and reality. Perceptions of
expectations and reality are measured through items that include teaching satisfaction and psychosocial
aspects which consist of (1) Student Cohesiveness (SC); (2) Open-endedness (OE); (3) Classroom
Integration (CI); (4) Rule Clarity (RC); (5) Material Environment (ME). The instrument for measuring
laboratory environment was developed in Indonesian by adapting the Science Laboratory Environment
Inventory (SLEI) which was originally modified from the domain of science learning in the Test of Related
Science Attitudes (TOSRA) (Halim et al, 2012). The original reliability score of this instrument was
ranged from 0.70 to 0.83 (Fraser & McRobbie, 1995). In this study, the instrument is referred to as the
Chemistry Laboratory Environment Inventory (CLEI). Each aspect has four items both in the expectations
and reality aspects. Thus, in the condition of expectation and reality, each item is revealed with 24 items.
Participants are asked to respond to the statements with a five-point scale. Scores of 5, 4, 3, 2, and 1
indicate perceptions of "strongly agree", "agree", "neutral”, "disagree"”, and "strongly disagree". The scale
description and sample items are shown in Table 1.

Table 1. Description of the scale and sample of items on the research instrument

Scale Description Sample Item
Student The extent to which students | 1. Students should work together to plan and
Cohesiveness help each other, work together prepare chemistry lab tools and materials.
(SQ) and support one another in (Expectation)

chemistry-based learning. 2. Students have collaborated in planning and
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Scale

Description

Sample Item

preparing chemistry lab tools and materials.
(Reality)

Open- The extent to which learning in | 1. Students should be able to modify the work
endedness the laboratory emphasizes the practices that have been obtained from the
(OE) open-ended and  divergent teacher. (Expectation)
approaches. . Students are allowed to modify the way the
practicum has been obtained from the teacher.
(Reality)
Classroom The extent to which activities in | 1. Student activities done in class should be in line
Integration the laboratory are integrated with activities done in the laboratory.
(CH with theoretical learning in the (Expectation)
classroom . Student activities done in class are in line with
activities done in the laboratory. (Reality)
Rule Clarity | The extent to which clarity of | 1. The laboratory should have clear rules for the
(RC) rules in guiding behavior in the implementation of the student chemistry
laboratory practicum. (Expectation).

. The laboratory has clear rules for the
implementation  of  student  chemistry
practicum. (Reality)

Material The extent of the adequacy of | 1. The storage of chemicals should be following
Environment equipment and materials in the procedures for material characteristics and
(ME) laboratory safety. (Expectation)

. Overall chemical storage is following the
procedure's material characteristics and safety.
(Reality)

Teaching The extent to which teachers are | 1. I hope I enjoy teaching with practical methods.
Satisfaction satisfied with learning and (Expectation)
(TS) teaching activities in the | 2. I feel more like teaching with practical methods

laboratory or practicum

rather than classroom learning. (Reality)

Validity and reliability are measured through the Rasch model analysis by considering the point
measure correlation coefficient (PTMEA CORR). If the PTMEA CORR value is high, then an item can
distinguish conditions between respondents (Fitri, 2017). A negative or zero value indicates the
interwoven response for an item or respondent is contrary to the variable or construct (Linacre, 2020).
Reliability is demonstrated through separation reliability which includes person reliability and item
reliability, as well as Cronbach Alpha (Sumintono & Widhiarso, 2013). The result of instrument analysis
showed validity and reliability which can be used to measure the conditions of perception of laboratory
learning environments and teaching satisfaction. This is as shown in Table 2.

Table 2. Results of Validity and Reliability Analysis using Rasch Model analysis on research
instruments

Aspects Validity Reliability
PTMEA PTMEA Revision Person Item Cronbach-
CORR CORR Reliability Reliability Alpha (KR-
(min.) (max.) 20)

Expectation 0.10 0.79 0 item 0.71 0.88 1.00

Reality -0.38 0.90 3 items 0.86 0.71 0.89

The Rasch model is used to analyze the responses of 22 teachers out of 26 teachers (according to
their completeness and willingness to fill in the instruments of measuring expectations and reality). This
analysis obtained a Wright Map of Item and Person to describe the distribution of subject conditions and
the distribution of the level of difficulty of the item, in this case, is the difficulty of approving the item.
Next, the analysis of changes in expectations and reality conditions is analyzed with descriptive statistics
and N-gain so that conditions can be categorized as "high", "medium" or "low" (Hake, 1998). Chemistry
teachers' perceptions are categorized into four sections based on the average score per item scale.
Categories of perception of laboratory learning environment conditions and teaching satisfaction include
the categories of "very weak" (1.00-1.99), "weak" (2.00-2.99), "neutral" (3.00-3.99), "strong" (4.00-5.00).
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Significance of change between expectation and reality was identified by the Wilcoxon Signed Ranks Test
analysis. The analysis of the significance of the correlation between the reality of teaching satisfaction and
the chemistry laboratory environment (and each component) used Nonparametric Correlations
(Spearman’s rho).

RESULTS

Perception of Expectations and Reality on the Conditions of the Laboratory Environment
and Teaching Satisfaction

The results of the analysis using the Rasch Model show a wright map that illustrates the distribution of
perceptions of laboratory learning environment conditions and expectations of teaching satisfaction and
the reality faced by chemistry teachers. The results of differences in the distribution of person and items
are shown in Figure 2. An increasingly upward position means how easier it is for participants to agree on
an item. This shows that the higher the perception of expectations and the higher the perception of
reality. The top position is the junior teacher (J) who teaches classes more than one level (PL). Through
this map, it is known how junior teachers who have high expectations compared to their seniors.
Interesting conditions can be seen from the subject 016]PL (i.e. junior teachers who teach more than one
grade level) experienced a drastic decline in perceptions of expectations and reality.
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Figure 2. Differences in Mapping of Item and Person that Demonstrate the Expectations and
Realities of The Laboratory Environment and Teaching Satisfaction

In mapping expectations and reality scale items, the most difficult item agreed upon by the teacher
was on the Classroom Integration scale (CI_21). The most difficult item to agree on is the condition in
which laboratory activity is considered not only as a complement to the theory obtained in the classroom.
This shows that practicum is still often considered as a complementary activity. Nonetheless, CI_15 which
shows the conditions that laboratory activities are arranged based on theoretical material taught in class
is the most easily agreed upon the item in reality conditions. What can be observed is also related to the
environmental conditions of tools and materials (material environment, ME). Seen how the decline in
expectations and reality of teacher perception. In reality conditions, it can be understood that the open-
endedness approach is difficult to implement in laboratory learning. Students are rarely allowed to design
and implement practicums that are appropriate for the construction of student understanding (OE_R8).

Relationship of the Conditions of the Laboratory Environment and Teaching Satisfaction

The average score on the perceptions of expectations and reality of each component of the laboratory
environment and the teaching satisfaction is shown in Table 3. Besides, we can find out how each of the
categories of perception changed from strong (yellow box) to neutral perception (blue box). The N-gain
component shows the level of change that occurs in each aspect of the perception of the laboratory
environment and teaching satisfaction. Significant differences that occur in expectations and reality can
be known from the results of tests that produce p-values (<0.05). Spearman's rho correlation coefficient
shows the correlation of perceptions of the reality of teaching satisfaction with the laboratory
environment.

Table 3. Analysis of Expectation and Reality Conditions in the Laboratory Environment and the
Teaching Satisfaction of Chemistry Teachers

Correlation of Reality
N-Gain on Teaching
Mean (SD) of | Mean (SD) Satisfaction with LE
. . Score Asymp.
No | Scale Expectation | of Reality ; scale
Average Sig. :
Aspect Aspect (Category) Correlation
Coefficient Sig. (2-
(reality) tailed)
1 Student 3.32 0.000
Cohesiveness (SC) 4.49 (0.48) (0.86) 0.70 (M) 0.703 0.000
2 Open-endedness 3.02 0.000
(OF) 4.16 (0.56) (0.89) 0.57 (M) 0.665 0.001
3 Classroom 3.09 0.725*
Integration (CI) 3.13 (0.86) (0.59) 0.02 (L) 0.380 0.081**
4 3.53 0.000
Rule Clarity (RC) 4.42 (0.54) (0.71) 0.60 (M) 0.839 0.000
5 Material 3.10 0.000
Environment (ME) 4.42 (0.57) (0.88) 0.69 (M) 0.688 0.000
Laboratory Environment 3.22 0.000
(1,2,34,5) 4.11 (0.44) (0.63) 0.50 (M) 0.832 0.000
Teaching Satisfaction 3.22 0.058
(TS) 4.06 (0.64) (0.84) 0.30 (M)
* = There is no significant difference
o = There is no significant correlation
] = Strong Perception Category
[ = Neutral Perception Category

M = Medium Level
L = Low Level

N = 22 teachers (has completed the entire questionnaire)

It is known that chemistry teachers have high expectations in the laboratory environment
specifically on the aspects of SC, OE, RC, and ME (Table 3.). The expectations of CI are in the neutral
perception category. Also, expectations of teaching satisfaction are at a strong level. However, in reality,
all aspects of the scale show a perception of neutral conditions. This shows a decrease in the condition of
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perception of initial expectations with the existing reality. This is illustrated in Figure 3. The highest
teacher expectations are on the SC scale while the lowest is on the CI scale. The perception of the reality of
the laboratory environment is highest on the RC scale, while the lowest is on the OE scale.

Student
Cohesiveness (SC)
500
5,00
g 4,00
Material Environment Open-endedness _"E 300
(ME) (OE) S :
g 2,00
o
Z 1.00
0,00 =E tati
Lahcra!ory Environment (LE) Teaching Satisfaction (TS) xpectation
= Reality
Note: (N = 22, based on the number of teachers who
RuleClaity RC)— Classroom Integration . .
(@) complete the questionnaire)
== Expectation
== Reality

Figure 3. Changes in perception between expectations and reality in every aspect of the
laboratory learning environment and teaching satisfaction

Declining conditions indicate conditions at the Medium level in all aspects except for the CI
compound which is still at a low level. The highest decrease in conditions is on the SC & ME scale. The
significance of the difference occurs at each scale except at the CI scale. There is a significant correlation
between teacher teaching satisfaction with the laboratory environment, which means the better the
condition of the laboratory environment, the condition of teaching satisfaction is also affected. The RC
scale has the strongest correlation compared to other components, while the CI scale shows no significant
correlation with the teaching satisfaction of chemistry teachers.

DISCUSSION

Case studies in the chemistry teacher group studied showed that there were significant differences
between the expected conditions and the reality that occurred in the laboratory environment where the
teacher was assigned, as well as the teaching satisfaction of chemistry teachers. The laboratory learning
environment includes teacher perceptions on the psychosocial aspects faced including student
cohesiveness, open-endedness, classroom integration, rule clarity, and material environment. Teaching
satisfaction, in this case, is seen from the teacher's feelings in carrying out the practicum. What was
revealed was related to whether the teacher was satisfied and thought that it was carried out supporting
student chemistry learning, whether the teacher enjoyed the learning process based on practical
activities, whether the teacher was satisfied with the support of tools and materials for practicum
activities, and whether the teacher was interested in the planning, implementation, and evaluating
practicum activities. The decline in expectations and reality of teaching satisfaction is in line with the
decline in perceptions of expectations and the reality of the chemical laboratory environment. The
teacher perceived the existing laboratory learning environment as not supporting student learning
experiences, such as the lack of opportunities for students to work together during practical activities, the
lack of creative activities in practice that is open, unclear rules, or lack of material support tools and
materials available (Halim et al., 2012; Tsai, 2003; Wong & Fraser, 1996). The teacher seems to have
perceived conditions that are better than reality (Halim et al., 2012). In this case, junior teachers have
higher average expectations and conditions of expectation than senior teachers. Junior teachers are still
learning about the best ways to teach and how teaching supports their career development (Md Yunus et
al., 2020).

The integration of practical and theoretical classes is the most difficult to agree. This implies that
the teachers need to understand more deeply that laboratory activities are not merely complementary
but are an effort to construct students' chemical understanding. Lee & Fraser (2002) showed the
teacher's assumption that laboratory activities are seen as an additional learning theory in the classroom.
It should be understood that laboratory activities have a certain and crucial role in the science curriculum
(Hofstein & Mamlok-Naaman, 2007), especially chemistry and many research studies showed that there
are various benefits by involving students in laboratory activities (Hegarty-Hazel, 1990; Hunter et al,,
2000; Mamlok-Naaman & Barnea, 2012; Uzezi & Zainab, 2017; Worley et al, 2019). From various
reviews, although the laboratory has been given a special role in science education (chemistry), some
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studies have also failed to show a simple relationship between laboratory experience and student
learning. Hodson (1993) stated that practicum activities often do not have clear goals and only emphasize
the activities carried out by students in the laboratory, so the work is considered unproductive and
confusing. Laboratory activities are interesting as a way of learning where at the same time there is a
process of building knowledge and scientific activities (Fraser & McRobbie, 1995; Tobin, 1990). However,
Tobin (1990) suggested the need for student opportunities to manipulate tools and materials to construct
knowledge related to scientific phenomena and concepts.

The teachers are less able to implement an open-endedness approach that gives students a great
opportunity through an open inquiry process in practicum activities. Teachers are less satisfied with their
current or actual school laboratories in terms of having the opportunity to do more laboratory work
through open inquiry (Halim et al.,, 2012). The low level of open-endedness in the science laboratory
environment was also reported in previous studies in various countries (Ahmad et al,, 2012; Berg et al,,
2003; Fraser & McRobbie, 1995; Halim et al,, 2012; Lee & Fraser, 2002; Rahman et al., 2015). Current
laboratory classes are usually very coordinated with theoretical classes. This may be because laboratory
classes are only adapted to encourage students to verify what they have learned in class theory (Ahmad et
al,, 2012; Fraser & Griffiths, 1992; Ozkan, 2012). Laboratory activities are only to confirm the theories
learned in class and do not give students the freedom to generate their own ideas and opinions (Tan,
2008; Tsai, 2003). The findings of this study are interesting because they show how the opportunity to
take a laboratory environmental management policy in the case of the chemistry teacher working group.
Teachers 'efforts in presenting open-endedness in their learning are due to the fear of lack of time, the
material on students' final tests, as well as the required skills for practicum exams. These are the findings
of the teacher's priority to achieve the expected value in students (Lee & Fraser, 2002).

Identifying and minimizing the gap between the reality learning environment and the
expectations felt by the teacher will help improve science teaching and learning (Fraser & McRobbie,
1995; Halim et al., 2012; Lunetta et al,, 2007; Tsai, 2003; Wong & Fraser, 1997), including chemistry
teaching. The teacher will then realize their role in creating a conducive learning environment (Abdullah
et al, 2009) which then affects the effectiveness of teaching and learning. Conditions where fewer gaps
between the reality faced and expectations expected by the teacher can help improve student learning
outcomes on cognitive aspects and attitudes (Fraser, 1994). Correlation analysis shows that teachers’
satisfaction in teaching is significantly influenced by the learning environment (83.2%), in this case, the
greatest influence in the sequence is the rule clarity (83.9%), student cohesiveness (70.3%), material
environment (69.8%), open-endedness (65.5%), and classroom integration (38.0%).

Teaching satisfaction is crucial because it can improve the quality of positive attitudes in
teaching (Akkilic & Semeric, 2005) so that it can determine the success of a program or educational
experience (Askar et al,, 2008). The idea of teaching satisfaction is based on the teacher's view that the
purpose of laboratory activities is to students produce a product output of activities (Tsai, 2003) making
a positivist oriented view (Halim et al., 2012). This condition reflects the lack of understanding of the
teacher about the importance of the process of discussion in groups and between groups of students to
carry out the process of inquiry openly. The open-endedness scale (OE) shows the lowest average score
compared to other scales. It is not surprising if the concept of teacher authority in the classroom is still
firmly held, this is also shown by the clarity of the rules, as well as how the concept of integrating class
theory leads to the practice as complementary activities learning theory, not as the core of knowledge
discovery activities.

CONCLUSION

The conditions of perception of expectations and reality have been described by a significant decrease in
four scales, namely Student Cohesiveness (SC), Open-endedness (OE), Rule Clarity (RC), and Material
Environment (ME). The four scale laboratory environments have a significant correlation with teacher
satisfaction in teaching chemistry in the laboratory. The aspect of Classroom Integration (CI) did not
experience a significant decrease and did not provide a significant correlation with teacher teaching
activities.

This study reveals how the implications in the development of chemistry teacher professionalism
and how to layout both physically and conceptually design student learning. Teacher's perception of the
condition of the laboratory environment in the expectation and reality becomes an indicator of the need
for the possibility of laboratory environment management. Also, the chemistry teacher's epistemology
view on the implementation of practical activities in the laboratory needs to be handled seriously and
formally in pre-service programs as well as in-service teacher training. Teachers' views of the nature of
science (chemistry) will affect their organizations in making policies related to the laboratory.
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The process of designing a laboratory environment needs to be carefully designed both
physically in the laboratory and the conditions of the design and approach of laboratory learning.
Appropriate design and implementation are expected to increase teacher satisfaction in teaching
chemistry. The limitations of material tools and materials can be cleverly overcome by using an
innovative approach that still presents an inquiry process. Further research needs to be carried out to
implement approaches that can facilitate teachers in optimizing the chemistry learning process in the
laboratory. One alternative that might be able to facilitate a variety of laboratory conditions at the
teacher's institution, in this case, is the small-scale chemistry lab approach (Imaduddin et al.,, 2020).
Further research needs to be carried out to see how this implementation can influence teachers'
perceptions of teaching satisfaction from the psychosocial environment that is presented in small-scale
chemistry learning.
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