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Learning Environment 

 Establishing and maintaining a positive and safe learning environment is a 

necessity for any successful classroom.  In fact, numerous studies have demonstrated that 

there is, “consistent and overwhelming evidence [which shows] that the classroom 

environment strongly influences student outcomes” (Fraser 103).  In addition to creating 

a classroom where students feel socially safe (i.e. they are not being bullied, their ideas 

are respected, etc.) science teachers must also ensure student safety during labs and 

demonstrations.  On a regular basis, science classrooms deal with chemicals, fire, 

glassware, and other potentially dangerous materials. 

Because of this, there are several precautions in my classroom that must be 

adhered to whenever dealing with these materials.  First students must take and pass 

(with 100% accuracy) a science safety quiz.  This quiz is administered each semester to 

make sure my students have a complete understanding of all safety precautions.  

Secondly, each student must sign and have their parents sign a safety contract which 

outlines the consequences of disobeying safety procedures.  Finally, throughout the 

semester I call on students during lab time to ask various safety questions in order to 

guarantee that they are always aware of the importance of safety. 

The next issue teachers must consider when setting up a safe science classroom is 

the spatial arrangement of desks, materials, and other necessary components.  Teachers 



need to have an arrangement where all students have the space to move freely about the 

room, collect supplies, use materials, and perform experiments.  To avoid lost time, to 

make sure students are only exposed to the amounts of chemicals they need, and to 

benefit classrooms where space is limited, teachers should spend time setting up lab 

stations prior to class to avoid excess movement and traffic during the lab.  If students 

already have everything they need at their table, and they are engaged in the activity, 

there will be very little reason for student movement around the classroom unless the lab 

requires it.   

Outside of safety, there are several issues that will inevitably arise in a science 

classroom which can directly affect the learning environment.  Traditionally, in the field 

of scientific research, the competition between fellow researchers can be fierce.  

However, “much of the research on classroom influences has posited that social 

comparison or competition in the classroom decreases intrinsic motivation or task 

involvement” (Nolen 349).  This can present a difficult dichotomy for science teachers 

attempting to present their students with an idea of what a career in the sciences would 

look like.  On one hand, if a student goes into research, they need to be prepared for the 

strongly competitive aspect of the field.  On the other hand, creating this type of 

environment within a high school setting can be extremely detrimental to the majority of 

students.  I would argue it is best to leave the bulk of competitiveness out of the high 

school classroom and inevitably, those students who are interested in careers in research 

will eventually be involved in a laboratory experience as undergraduate lab assistants 

where they can gain a better understanding on the competitive nature of scientific 

research.   



In addition to minimizing competition, teachers should also strive to create an 

interactive, exploratory learning environment where students feel they are part of the 

scientific process and not merely receptacles of information, 

A focus on memorization of seemingly unrelated facts or even on 

receiving already-discovered facts rather than on student exploration of 

scientific questions might mislead students into thinking of science as dry, 

uninteresting, and irrelevant to larger social concerns.  Furthermore, if 

only those who are either already knowledgeable in science or those who 

are good at memorization succeed in science class, it may convince many 

students that doing well in science is neither possible nor particularly 

desirable (Nolen 349). 

 

Following this advice and developing instructional strategies with a focus on exploration 

and a minimal reliance on memorization and other traditional methods can be time 

consuming, difficult, and oftentimes may seem incredibly impractical for the lesson at 

hand.  However, research has shown again and again that inquiry-based learning through 

labs and hands-on experiments is the most educationally beneficial means for instruction 

and for bringing students closer to the acceptance of science as a necessary component of 

a successful education.   

To further this point, “students in science classrooms where teachers were 

perceived to endorse independent scientific thinking and to desire deep understanding of 

science concepts had higher achievement and greater satisfaction with their science 

learning” (Nolen 363).  Nolan continues by suggesting that the three most important 

factors in establishing these values within the classroom are that the teacher encourages 

students to ask questions when there is a lack of understanding, wants students to learn to 

ask good scientific questions, and wants students to learn how to solve problems on their 

own (Nolen 363).  By focusing on these major themes teachers can help students become 

better questioners and more active participants in the scientific process.   



Another important aspect of any learning environment is classroom management.  

Two of the most important aspects of successfully managing a classroom are organization 

and consistency.  It is generally accepted that students are more active when they are in a 

classroom environment that has an established organizational routine which they feel 

comfortable with,   

Effective managers [have] clear rules for general conduct, as well as 

procedures or routines for carrying out specific tasks.  Furthermore, 

effective managers [spend] much of the first few days teaching these rules 

and procedures to students (Weinstein & Mignano 55). 

 

Building that routine may take the better part of the first month of school; 

however, by creating a system of organization and consistency, where students know 

exactly what to expect not only from classroom activities but also as a result of acting out 

and troublemaking, the teacher lays the groundwork for a successful and productive year.  

As I learned from my first year of teaching, attempting to alter rules, procedures, and 

consequences midway through a semester is a formidable task.  Therefore, it is better to 

go into a year knowing exactly what you will expect from your students and to be 

incredibly clear and consistent about those expectations during the opening weeks.   

Additionally, a research study on classroom learning environments suggests that 

an effective teacher in an optimal learning environment, 

Gives adequate and helpful feedback, makes clear the objectives, the 

assessment criteria and generally what is expected of students, 

demonstrates the relevance of the course and attempts to make it 

interesting, creates opportunities for questions and time for consultations, 

is good at explaining things, makes an effort to understand students’ 

difficulties and give students the opportunity to decide what and how they 

learn (Prosser & Trigwell 263).   

 

While this is a somewhat extensive list of expectations, I believe they are not 

unattainable in the classroom.  Through careful planning, consistency and organization, 



these suggestions can be implemented with great success and provide for a successful 

learning environment.   

In closing, Barry Fraser (Curtin University of Technology in Australia) outlines 

five steps for improving the science learning environment in the Handbook of Research 

of Science Education, they are: 

1) Because measures of learning outcomes alone cannot provide a complete 

picture of the educational process, assessments of the learning environment 

should also be used to provide information about subtle but important aspects 

of classroom life 

 

2) Because teachers and students have systematically different perceptions of the 

learning environments of the same classrooms (the “rose-colored glasses” 

phenomenon), feedback from students about classrooms should be collected in 

the evaluation of preservice teachers during field experience and during 

investigation of professional development programs. 

 

3) Science teachers should strive to create “productive” learning environments as 

identified by research.  Cognitive and affective outcomes are likely to be 

enhanced in classroom environments characterized by greater organization, 

cohesiveness, and goal direction and by less friction.  In laboratory classroom 

environments specifically, greater integration between practical work and the 

theoretical components of a course tends to lead to improved student 

outcomes. 

 

4) The evaluation of innovations and new curricula should include classroom 

environment instruments to provide economical, valid, and reliable process 

measures of effectiveness. 

 

5) Teachers should use assessments of their students’ perceptions of actual and 

referred classroom environments to monitor and guide attempts to improve 

classrooms.  The broad range of instruments available enables science 

teachers to select a questionnaire or particular scales to fit personal 

circumstances.   

 

In summary of these points, teachers must collect, analyze, and implement student 

feedback on the status of the classroom environment in addition to having routinized 

organizational and instructional schemes which attempt to bridge the gap between 



scientific theory and practical application, specifically within the laboratory setting.  If 

this can be achieved within the classroom, a positive and beneficial learning environment 

will no doubt follow, allowing students to experience the joys and rigors of science 

without the hindrance of a disorganized and unsafe classroom.   
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