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Stafford County Public Schools’ Office of Mathematics and Science provides a comprehensive and 
systematic approach to preparing ALL students for the demands of rigorous advanced mathematics and 
science courses, college classes, and other post-secondary experiences.  We believe through ongoing 
exposure to rigorous mathematics and science content and experience with the thinking processes 
needed to analyze, solve, and explain complex problems, students exit our advanced courses equipped 
with the kind of higher order thinking skills, knowledge, and behaviors necessary to be successful in 
college classes and other post-secondary experiences. 

In science there are six basic process skills that form the foundation for the scientific methods. These 
basic process skills are integrated throughout all science courses. These six basic process skills are: 

 Observation – Describing objects, phenomena and events in some detail. Understanding that 
human senses sometimes need assistance. Making repeated observations to check results. 

 Communication – Realizing when line graphs and bar graphs should be used. Constructing 
graphs with some help. Beginning to decide on axes and scales for graphs. 

 Classification – Grouping or ordering objects or events into categories based on properties or 
criteria  

 Measurement – Measurements of basic quantities (mass, length, time, volume, temperature). 
Choosing equipment suitable for the type of measure to be made. Reading major scale divisions. 

 Inference – Making an "educated guess" about an object or event based on previously gathered 
data or information 

 Prediction – Making a statement of based on limited expectation scientific reasoning. Giving 
some idea of the sequence order or magnitude of events or effects. 

From Middle School to Advanced Science 

Beginning in middle school, students are introduced to concepts and skills that are fundamental to 
success in advanced science courses. 

Grade 6 Science students learn to:  

 Identify qualitative and/or quantitative changes given conditions (e.g., temperature, mass, 
volume, time, position, length) before, during, and after an event. 

 Using observable properties, place an object, organism, and/or event into a classification system 
(e.g., dichotomous keys, periodic table, biological hierarchy). 

 Ask questions about the world and design investigations that lead to scientific inquiry. Identify 
testable questions based on prior knowledge, background research, or observations. 

 Communicate scientific processes, procedures, and conclusions (e.g., model, poster, diagram, 
journal entry, lab report, scientific paper, oral presentation, and digital presentation) 

Grade 7 Life Science students: 

 Classification of living system by level of complexity 

 Interpret three-dimensional models and/or illustrations demonstrating the process of materials 
moving into and out of 

 Construct explanations to compare the cycle of matter and the flow of energy through local 
ecosystems 

Grade 8 Physical Science students extend their knowledge by: 



Building Blocks to Advanced Science 
 

SCPS Office of Mathematics and Science Page 2 
 

 Define a problem using appropriate reference materials to support scientific understanding. 
 Plan and carry out scientific investigation of various types.  
 Identify variables, collect and organize data, interpret data in charts, tables, and graphics, 

analyze information, make predictions and defend conclusions. 
 Classify and compare substances on the basis of characteristic physical properties that can be 

demonstrated or measured. 

Earth Science students: 

 Engage in scientific questioning to extend thinking or to guide investigations within the context 
of the course. 

 Connect and relate knowledge across various scales, concepts and representations in and across 
domains. 

 Understand the role of cultural, social, and economic factors is vital to the development 
of solutions. 

Biology students: 

 Representation and model to communicate scientific phenomena and solve scientific problems. 
 Utilize skepticism, logic, and professional ethics in science. 

 Evaluate alternative approaches to problem-solving.  

Chemistry students: 

 Calculate and interpret results based on the quantitative data. 
 Plan and implement data collection strategies in relation to a particular scientific question. 

 Understand and apply safe procedures in the laboratory and field, including chemical, electrical, 
and fire safety and safe handling of live or preserved organisms.  

 


