APPENDIX A

OBSERVATION GUIDE AND FINDINGS

Surname and initials				: 	Teacher 1 (T1), Teacher 2 (T2), 
Teacher 3 (T3), Teacher 4 (T4)
Subject specialisation				: 	 T1 -Physical sciences; T2- Physical sciences
						T3 -Physical sciences; T4- Physical sciences
Years of experience in teaching			:	T1- 25 years; T2- 3 years 
						T3- 25 years; T4- 3 years
Qualification level				:	T1- Bed (FET)(HON): Natural Sciences 
T2- BED: Natural Sciences
T3- PGCE
T4- BED: Natural Sciences
Evaluator					: 	Researcher

Background
In this study, the observation process focused on how teachers utilize robotics and concept-based approach when teaching chemistry, specifically robotics as a tool and content. The goal was to examine the teachers' use of robotics in their specific contexts and reflect on its effectiveness. 
A careful data collection method was chosen to accurately report on the teachers' practices without interfering with their everyday teaching processes. The observation process spanned over 3 weeks and involved observing four physical sciences teachers with different teaching backgrounds and experiences who voluntarily participated in the study. The activities observed during the observation included the teaching methods employed in the classroom, the extent of the teachers' use of robotics with concept-based approach as a reference tool and method, and the assessment methods utilized.
By conducting this observation process, the researchers aimed to gain insights into how teachers incorporate robotics with concept-based approach into their instruction, assess the impact of this incorporation on learner learning outcomes, and determine the effectiveness of their teaching practices. This information will contribute to understanding the efficacy of teachers in utilizing robotics with concept-based approach as a teaching tool in the context of chemistry education.
Purpose
The purpose of the observation is to accurately capture teachers use and/or fail to use robotics with concept-based approach in their own contexts.
Observations
Table 1: Teachers observation.
	OBSERVATION (OBS)
	FEED BACK

	For learning and assessment activities

	OBS 100: Teaching method(s)
	Teacher 1 (T1)
· Integrating Robotics and Concept-Based Approach (R-CBA)
Teacher 2 (T2)
· Integrating Robotics and Concept-Based Approach (R-CBA) alongside Traditional Methods (TFM, LCM)

Teacher 3 (T3)
· Learner Centred Method (LCM) 
Teacher 4 (T4)
· Problem-Based Learning (PBL)

	OBS 101: Assessment method(s)
	T1, T2, T3 & T4
· Project-based assessment
· Self and peer-assessment 

	OBS 102: What information is given to learners  about Robotics?
	T1, T2, T3 & T4

· Introduction to Robotics with emphasis on practical applications.
· Evaluation of Robotics in real-world settings

	OBS 103: The topic, educational aims, objectives and expected learning outcomes of the lesson?
	Topic: Robotics in Chemistry


Aims and General Objectives:

1.Introduction to Robotics in Chemistry

· Understand how Robotics is utilized in chemistry and identify practical applications.
 
2. Robot Construction 

· Know how to assemble a functional robot and identify safety procedures.

3. Applications of Robots in the Laboratory

· Understand how Robots are used in the laboratory, identify intricacies of robot use, evaluate Robot feedback data, and implement corrective measures.

4. Research and Report Writing
· Learn how to synthesize findings into a formal document for review.


	OBS 104: How the lesson expected to help learners learn?
	T1, T2, T3 & T4
· Learners explored the possibilities and challenges of incorporating Robotics into Chemistry processes and functioned in a team to build robots or diagnose their feedback data.

	OBS 105: How and from whom can learners get help if they need it?
	· Assigned group members, teacher, and peer evaluation were all sources of help. 


	OBS 106: What learning resources do teachers (T1, T2, T3 and T4) use to help learners  do the activity and where/how they can get access to them?
	· Smart board 
· Laptop 
· Internet 
· 3D Printer 
· Cubroid 

	OBS 107: How the activity given by the teacher fits into any assessment for the subject, and if it is assessed, the marking criteria?
	T1, T2, T3 & T4
· Assessment is done through evaluations of robot performance, research or report writing, as well as, peer evaluations.


	OBS 108: The relevance of the learning beyond meeting the assessment requirements, e.g. in future life, practice etc.?
	
· Learners developed critical thinking, technical, and interpersonal skills required for success in careers with robotics.
· Learners obtained research and report writing skills whilst learning how to utilize robots in various industries.

	OBS 109: How is the activity implemented? 
	· Learners perform their activities in groups 


	OBS 110: Nature of the activity and teaching approach
	T1
· Learner Centred Method (LCM) with a focus on project-based learning paired with robotics.
T2
· Learner Centred Method (LCM) with a focus on project-based learning paired with robotics. 

Teacher 3 (T3) 

· Learner Centred Method (LCM) with a focus on project-based learning paired with robotics. 
Teacher 4(T4) 
· Problem-Based Learning (PBL) coupled with robotics. 
· 

	OBS 111: Timing and the activities
	Projects were ongoing throughout the lesson.


	OBS 112: How time is used during the activity?
	
· In general, all teachers observed struggled with keeping the time during the lessons since the integration of robotics proved to be time consuming.

	OBS 113: Roles and responsibilities of the learners
	· Learners share duties in project completion.

	OBS 114: Resources made available to learners  e.g. special equipment, learning resources, software etc.
	Special equipment is provided by the school.
· Tinker card software/website
· Cubroid 
· Computers for programing 
· Internet connection 
· 3D printing 


	OBS 115: Help available to learners. 
	· Teacher and team members provides resources and support.

	OBS 116: How are the learners behaving? 
	· Productively, cooperatively, and with respect. 


	OBS 117: How are they undertaking the activity?
	· Conscientiously and innovatively.

	OBS 118: How are learners  using the help and resources given?
	· Learners express positivity and utilize resources effectively.

	OBS 119: How are learners  interacting with the learning environment?
	· Learners effectively utilize the equipment and resources provided.

	OBS 120: Do learners  appear more motivated, engaged, or better prepared?
	· Yes 

	OBS 121: How are the participants interacting? 
	· Positively and contentedly.

	OBS 122: Is there dialogue? 
	· Yes, proactive communication is established and maintained.

	OBS 123: Is the dialogue constructive for learning?
	· Yes, due to the human interaction utilized in robotics and report writing project.

	OBS 124: Who is talking/listening?
	· Learners share in dialogue and listening. 

	OBS 125: Is there evidence in the dialogue that learners  are learning?
	· Yes, because they were forming part of the solution to most part of the assessment. 

	OBS 126: How is feedback being given to learners?  
	· Yes, due to the implementation of active learning and teamwork.

	OBS 127: What is the evidence that learners  have achieved expected learning outcomes?
	· Teacher feedback and peer feedback.

	ROBOTICS

	OBS 128: Does robotic model appear to be of good quality (visual, sound, contents, structure of contents)?
	· The learners' design of the periodic table model using Tinker card seemed to be of high quality. Additionally, the Cubroid Robotics showcased visual and auditory elements, effectively conveying chemistry content.

	OBS 129: How are learners  introduced to robotics (verbal information, written information, demonstration, training etc)?
	· The learners are introduced to robotics through various methods such as verbal information, written information, demonstrations, and training sessions.

	OBS 130: What information is given to learners  about robotics?
	· Learners are provided with information about robotics that includes its applications, basic principles, components, programming concepts, and hands-on activities.

	OBS 131: How will robotics help learners  learning?
	· Learners experienced a noticeable improvement in their problem-solving abilities, fostering creativity, enhancing critical thinking, and promoting teamwork. The importance of collaboration was emphasized.

	OBS 132: How to access and use robotics?
	· The teacher provided learners with robotics kits, programming software, relevant resources, and the required hardware components, enabling them to access and engage with robotics effectively.

	OBS 133: How are teachers and learners using robotics? 
	· Teachers and learners have utilized robotics in diverse ways, such as hands-on activities, project-based learning, game-based learning, simulations, coding challenges, and integrating robotics into teaching chemistry concepts, such as the development of a periodic table model.

	OBS 134: What do learners seem to find helpful in robotics?
	· By engaging with robotics, learners were able to experience the real-world applications of various concepts. This interactive and enjoyable approach to learning facilitated the development of problem-solving skills and fostered a deeper understanding of chemistry concepts.


	OBS 135: What do they (teachers and learners) have difficulty with in integrating robotics?
	· The integration of robotics in a chemistry classroom posed several challenges for both teachers and learners. Limited resources, including funding for robotics equipment and materials, made it difficult to implement robotics consistently. The lack of technical knowledge and expertise among teachers also hindered the effective utilization of robotics in the classroom. Additionally, time constraints and difficulties in adapting the curriculum to include robotics activities proved to be obstacles. Moreover, the traditional assessment methods were often inadequate for evaluating the skills and knowledge gained through robotics education.

	OBS 136: How are teachers using robotics to interact with learners? 
	· Teachers played a crucial role in utilizing robotics to engage with learners. They facilitated hands-on activities, allowing learners to directly interact with robots and learn through practical experience. Teachers guided learners through the learning process, providing instructions, explanations, and demonstrations to ensure understanding. They encouraged teamwork and collaboration among learners, promoting communication and problem-solving skills. Teachers also provided feedback to learners, helping them reflect on their work and improve their understanding. By creating a dynamic learning environment that encouraged exploration and experimentation, teachers fostered a sense of curiosity and engagement in learners.
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