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TEKS Examples 

112.35. Chemistry (C)(2)(E): Plan and implement investigative 

procedures, including asking questions, formulating testable 

hypotheses, and selecting equipment and technology, including 

graphing calculators, computers and probes, electronic balances, an 

adequate supply of consumable chemicals, and sufficient scientific 

glassware such as beakers, Erlenmeyer flasks, pipettes, graduated 

cylinders, volumetric flasks, and burettes.

112.35. Chemistry (C)(7)(B): The student knows how atoms form 

ionic, covalent, and metallic bonds. The student is expected to write 

the chemical formulas of ionic compounds containing representative 

elements, transition metals and common polyatomic ions, covalent 

compounds, and acids and bases.



SEPs



“Developers need to recognize that most traditional 

approaches to curriculum materials, in which 

teachers or expository texts present new ideas first, 

and then students apply them in labs or exercises, 

do not reflect the three dimensions of NGSS, in 

which students engage in science and engineering 

practices to develop and use the disciplinary core 

ideas with guidance from teachers.”  

Guide to Implementing the Next Generation Science Standards, 2018, 

National Academy of Sciences



Active vs Passive Learning

Holmes, N.G. et. al. “Teaching Critical Thinking” PNAS 

112(36), 2015, 111999-11204.

Deslauriers, L. et. al. “Measuring actual learning versus feeling of 

learning in response to being actively engaged in the classroom” PNAS 

116(36), 2019, 19251-19257.



❖ Cognitive fluency misleads students

❖ Novices are ill-equipped to judge how much they have learned

❖ Students are unfamiliar with intense active learning
Deslauriers, L. et. al. “Measuring actual learning versus feeling of learning in response to being actively engaged in the 

classroom” PNAS 116(36), 2019, 19251-19257.

Challenge: Learning More but Feeling Like Learning Less



❖ Improve student perceptions of their learning

❖ Provide supports to increase feelings of fluency

❖ Connect learning to meaningful things, i.e. phenomena

❖ Assess students’ abilities to practice science as well as 

master disciplinary core ideas

❖ Present information on the benefits of active learning

How to create a successful and active classroom/lab?



❖ Time

❖ Range of student readiness

❖ Students are not used to this kind of learning, it frustrates

Impediments



Connect to Students’ Interests – Phenomena 
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Which dyes can be added to food?

What’s the molecular structure of food dyes?

How do dye molecules interact with food?

Intermolecular forces?
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Food 

Coloring
Colorful Salting Out 

Demonstration

Science2Go:

Structure Property

Relationships 

360ScienceTM:

Chromatography of 

a Dye Mixture 

HS-PS1-3: Plan and conduct an investigation to gather 

evidence to compare the structure of substances at the bulk 

scale to infer the strength of electrical forces between 

particles.

HS-PS2-6: Communicate scientific and technical 

information about why the molecular-level structure is 

important in the functioning of designed materials.

Connect to Students’ Interests – Phenomena 



Demonstrations to Spark Interest and Discussion



Students Can Practice Science Outside of School



❖ Pair videos with prompts meant to elicit students’ abilities 

to engage in the science practices

Blur the Line Between In-School and At-Home Science



Have Students Make Observations and Try Safe Demos at Home



Have Students Make Observations and Try Safe Demos at Home



Have Students Make Observations and Try Safe Demos at Home



Have Students Make Observations and Try Safe Demos at Home



Students Will be Better Prepared for In-School Science



Activities Must Not Exceed Students’ Abilities Early in the Year

Short (Guided) Inquiry 



Open Inquiry 



Advanced Inquiry 



Advanced Inquiry 



Holmes, N.G. and Weimann, C.E. “Introductory physics labs: We can do better” Physics Today 71, 1, 38 (2018)

Get Students Comfortable with Less Prescriptive Lab Work



“Students were more efficient 

and demonstrated a greater 

understanding of the rationale 

for the two procedures that used 

online prelaboratory videos...”

Kontra, C. et. al. Physical Experience Enhances 

Science Learning. Physiological Science (2015).

Pair Videos with Hands-On Activities for Better Outcomes



❖ Analyze videos individually or collectively

❖ Investigate the questions videos bring up…



❖ Benefits of active learning 

❖ Show real data

❖ Discuss feeling of learning (FOL) vs actual learning

❖ Include a discussion on negative correlation: students in 

active classrooms feel like they learn less but actually learn 

more that students in passive classrooms

❖ Students need time to adjust but once adjusted enjoy 

active learning much more than passive learning

How to Prepare Students









Deslauriers, L. et. al. “Measuring actual learning versus feeling of 

learning in response to being actively engaged in the classroom” PNAS 

116(36), 2019, 19251-19257.



❖ Insufficient time

❖ Limited resources

❖ Lack of support

❖ Concerns about content coverage

❖ Concerns about teaching evaluations

Why do passive methods persist?











If you have any 

questions, give us a call 

or 

send us an email!  

flinn@flinnsci.com 

1-800-452-1261
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Thank You!


