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SCIENCE TEACHING STRATEGIES 
 

This section contains descriptions of strategies that support quality science instruction. 

Classroom Discussion 
Questioning Strategies 
Testable Questions 
Wait Time 
Brainstorming 
Weighted Voting 
Cautions for Faulty Reasoning 
Cooperative Groups 
3-2-1 
10+2 
Acronyms 
CROWN 
Four Corners 

Find the Fib 
Fishbone 
Gallery Walk 
Idea Spinner 
Jigsaw  
Luck of the Draw 
Paired Verbal Fluency 
Reciprocal Teaching  
Share-Pair Circles 
Telephone 
Think-Pair Share 
Word Splash 
Feedback 

 
Classroom Discussions 

 
Carefully planned and well-managed discussions are one of the most powerful vehicles for 
learning.  For the student they can initiate inquiry, review material, clarify concepts, predict and 
summarize laboratory experiments, solve problems and allow for planning.  For the teacher they 
can serve as valuable formative assessments to diagnose and steer instruction.  Using a variety of 
questioning styles and providing “wait time” can significantly enhance the learning value of a 
discussion. 
Unfortunately, some teachers use the term discussion when they engage students in any type of 
verbal interaction.  Frequently the pattern of “teacher question-student answer-teacher reaction” 
centers on information recall and is probably best referred to as a recitation rather than a 
discussion.  This is one method to determine whether or not students have learned the material, 
and is typically fast-paced.  It misses the opportunity to foster learning.  True discussions are 
more slowly paced, engage students in higher-level reasoning and provide opportunities for 
students to construct meaning.  Two fine examples are the guided discussion and the reflective 
discussion. 
The guided discussion is a useful vehicle to help students understand knowledge that is already 
established or agreed upon.  Students must be prepared with some basic prior knowledge or 
experience with the topic.  In guided discussion the teacher plays the role of the guide or the 
primary questioner and structures the pathway of conversation to lead to specific conclusions or 
understandings.  Questioning require3s students to interpret, explain, apply, generalize, 
synthesize and summarize.  The teacher invites all students into the discussion. 
Reflective discussions typically begin with the teacher introducing the topic with a leading 
question that challenges students to think creatively and critically. Topics are typically 
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controversial in nature or deal with a contemporary issue.  After the initial leadoff the students 
interact with one another and the role of the teacher shifts to moderator.  Questioning usually 
leads to original and evaluate thinking.  Participation by all students is not critical; some may be 
very verbal, others may be reflective listeners. 
The quality7 of the discussion depends upon the quality of the questions.  Plan your discussion 
carefully.  Think about what should be achieved and how the discussion will help students reach 
your instructional targets.  Use a variety of questioning styles dominated by open-ended, 
probing, and guiding questions with less emphasis on yes/no and recall questions. 
Wait time is good practice and simply involves allowing time for students to reflect and respond 
before the teacher speaks again.  Provide at least five seconds of thinking time after a question 
and after a response.  It encourages broader participation and more thoughtful responses.  It gives 
the message that speed does not count here, fastest is not smartest.  It is okay if there is silence in 
the classroom.  Some teachers count to themselves from one to fifteen to formally structure wait 
time.  This practice helps reduce spontaneous, poorly reasoned responses.  Once students are 
accustomed to this practice, it works well and provides richer, more meaningful discussions. 
 

Strategies to Extend and Refine Discussion 
Remember “wait time” 
 ± Five seconds.  Fastest is not smartest 

Ask “Follow-Ups” 
 e.g. “Why?  How do you know?  Do you agree?  Will you give an example?  Can you tell me 

more?” 

Cue response to “open ended” questions 
 e.g. “There is not a single correct answer to this question.  I want you to consider alternatives.” 

Use “think-pair-share” 
 Allow individual thinking time, discussion with a partner, and then open up for class discussion. 

Call on students randomly 
 Avoid the pattern of only calling on those students with raised hands. 

Ask Students to “unpack their thinking:” 
 e.g. “Describe how you arrived at your answer.” 

Ask for summary to promote active listening 
 e.g. “Could you please summarize our discussion so far?” 

Play devil’s advocate 
 Require students to defend their reasoning against different points of view. 

Survey the class 
 e.g. “How many people agree with the scientist’s conclusion?  (thumbs up, thumbs down) 

Allow for student calling 
 e.g. “Sharon, will you please call on someone to respond?” 

Encourage student questioning 
 Provide opportunities for students to generate their own questions.
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Classroom Questioning 
 

Questions are central to Science.  Teachers that use a wide variety of questioning techniques 
provide for deeper, more meaningful learning for students.  There are many categories of 
questions.  The simplest questions center on recall information and ask what-where-when and yes-
no.  More complex questions focus on guiding and probing learning.  Open-ended questions are 
some of the most complex. 
Probing Questions 
clarify vague language 
explore details 
generate examples 
Open-Ended Questions 
reach beyond yes/no answers 
lead to elaboration 
have more than one possible answer 
allow for creative thinking 
Effective questioning can be structured around cognitive theory.  A series of questions aligned to 
Bloom’s taxonomy – knowledge, comprehension, application, analysis, synthesis and evaluation 
can provide a useful framework for teachers as they plan for or implement discussion.  Another 
organizational structure for questioning involves the well-designed investigation – prediction, 
hypothesis, variables, controls, procedures, and summaries.  An additional effect framework for 
questions focuses on inquiry reasoning – observing, inferring, summarizing. 
Age appropriateness is an important consideration when planning questions.  Typically, pre-
schoolers manage who, what and when questions effectively.  Kindergartners begin to respond 
well for how and why questions.  First and second graders show ability to convert their questions 
of wondering into “testable” question so important to scientific reasoning.  Intermediate students 
can handle the transition from “testable” questions to hypothesis formation quite well.  Middle and 
high school student negotiate theoretical questions with increasing sophistication. 
A testable question is one that is answered by experimentation, not by the turning of pages in a 
book.  The answer to a testable question is typically developed by identifying and controlling 
variables and reflects the elements of a well-designed investigation including multiple trials.  
Asking “how” is a better way to form a testable question than asking “why.”  It is easier to answer 
a question of how with trials and results and avoid placing a purpose or value to the answer. 
Helpful Tips When Asking Questions 

1.  Ask clear specific questions.  If students have to guess at what you are asking, they are 
likely to remain quiet and not engage in the thinking you are expecting. 

2.  Use cueing vocabulary familiar to students.  Sometimes students know the answer to your 
question, but they have the information mentally filed away under different key words or 
concepts.  By using the vocabulary they are use to will allow them to express their 
reasoning more readily.  Consider for example asking students for the “best-fit curve” in 
science, when they are accustomed to this concept as “line of regression” in math class, or 
asking them to develop a convincing argument when they are use to the expression 
“persuasive” argument from English class.  It is important to have consistent vocabulary 
across the grades and course. 
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3.  Ask follow up questions to get at students real understandings.  Often the student’s first 
response is a parroting of what they think you expect or have remembered.  Asking a 
second question can reveal the difference between a student’s accurate understanding and 
misconceptions. 

4.  Remember “wait time”.  Provide at least five seconds of thinking time after a question and 
after a response.  It gives the message that speed does not count here, fastest is not smartest.  
Silence in the classroom is okay.  Students need time to think and organize their response.  
Waiting lets students know that you are serious about wanting an answer to your question. 

5.  Call on students randomly and avoid always selecting those with raised hands.  Try 
techniques such as table groups numbering each member and calling on numbers randomly 
from a hat.  Ask the person answering to select the next number.  Use colored handouts and 
ask the “red” or “blues” to answer the question.  Ask for the person with the most recent 
birthday, but then have the person to their right or left answer the question.  When students 
perceive a pattern to your approach to soliciting responses that provides a way for them not 
to engage in thinking, some will not bother to participate in thinking. 

6.  Create a climate that supports risk taking.  Establish eye contact and withhold judgment.  
Let students know that there is not a single correct answer for some questions. 

7.  Allow students to ask their own questions.  This often will further develop a topic and let 
students know you are interested in their reasoning. 

8.  Move closer to students who do not usually respond.  Your proximity will encourage their 
participation.   

9.  Consider Bloom’s taxonomy.  The key words you use in your questioning can elicit higher 
order thinking. 

10.  Do not ask questions that you know the answer to. 
11.  Listen to the answer. 
12.  Use connecting questions such as:  How does __ lead to ___? or How is ___ similar to ___? 
13.  Turn the question back to the person to answer:  Have you ever tried ___? or What if ___? 

or How might things be different if ___? or What would be the next question for you? 
 
Questioning For Guiding Thinking 
Recalling  
 Who, what, when, where, how ____? 

Comparing 
 How is ____ similar to/different from ____? 

Identifying Attributes and Components 
 What are the characteristics/parts of ____? 

Classifying 
 How might we organize ____ into categories? 

Ordering 
 Arrange ____ into sequence according to ____. 
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Identifying Relationships and Patterns 
 Develop an outline/diagram/web of ____. 

Representing 
 In what other ways might we show/illustrate ____? 

Identifying Main Ideas 
 What is the key concept/issue in ____? 
 Retell the main idea of ____ in your own words. 

Identifying Errors 
 What is wrong with ____? 

Inferring 
 What might we infer from ____? 
 What conclusions might be drawn from ____? 

Predicting 
 What might happen if ____? 

Elaborating 
 What ideas/details can you add to ____? 
 Give an example of ____. 

Summarizing 
 Can you summarize ____? 

Establishing Criteria 
 What criteria would you use to judge/evaluate ____? 

Verifying 
 What evidence supports ____? 
 How might we prove/confirm ____? 
 
 

Testable Questions 
 

A testable question is one that is answered by experimentation, not by the turning of pages in a 
book.  The answer to a testable question is typically developed by identifying and controlling 
variables and reflects the elements of a well-designed investigation such as multiple trials.  Asking 
“how” is a better way to form a testable question than asking “why.”  It is easier to answer a 
question of how with trials and results and avoid placing a purpose or value to the answer. 
A testable question can often be written in the form “How does ____ affect ____?”  The blanks 
represent the independent and dependent variables.  A testable question can lead to 
experimentation that can be done in the time provided with available materials and resources, and 
in a safe manner. 
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A testable question can be generated from a non-testable question by scanning the question for 
possible variables that can be tested.  A student may ask “How does an airplane fly?”  By listing 
the variables involved with flight like wing shape and body shape, this non-testable question can 
be changed to “What is the effect of different wing shapes on flight?”  Frequently, changing the 
question words “why” or “how” into “what” is necessary to turn a question into a testable one. 
 

 
Wait Time 

 
Wait time is good practice and simply involves allowing time for students to reflect and respond 
before the teacher speaks again.  Provide at least five seconds of thinking time after a question and 
after a response.  It encourages broader participation and more thoughtful responses.  It gives the 
message that speed does not count here, fastest is not smartest.  It is okay if there is silence in the 
classroom.  Some teachers count to themselves from one to fifteen to formally structure wait time.  
This practice helps reduce spontaneous, poorly reasoned responses.  Once students are accustomed 
to this practice, it works well and provides richer, more meaningful discussions. 
 

 
Brainstorming 

 
Brainstorming 
Brainstorming is a whole class activity in which students contribute their ideas to an idea, problem 
or challenge.  It is an effective engagement activity to motivate students at the beginning of a unit.  
It can be used as a formative assessment to get a sense of the level of understanding for the class 
on a particular topic.  It is a great vehicle to generate ideas for topics of inquiry, identifying 
variables, raising testable questions, devising procedures, identifying data collection and 
organization techniques, and identifying resources for projects.  Frequently poster paper is 
displayed in front of the group and ideas are recorded with large color markers. 
It is important to select a topic that is clearly focused and manageable by the students.  Take time 
to carefully explain the topic to the students and be sure they understand the ground rules.  This 
will allow for a more productive and respectful experience.  The rules are straightforward.  1) All 
contributions are accepted without judgment.  2)  All contributions are accepted without 
comments or contributions by others.  3)  Students should try and connect their ideas to those of 
others. 
The moderator can be either a student or the teacher.  Sometimes it is a good idea to keep a 
separate sheet of poster paper available as a “parking lot” or “bin.”  This can be used to record 
ideas that surface that are not directly related to the task at hand, but are worth addressing at a later 
time. 
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Structured Brainstorming 
Structured brainstorming is a variation that provides for a more controlled process and a reflective 
period.  Before the sharing begins, students are asked to jot down their ideas on a sheet of paper.  
The facilitator calls on students one at a time going around the group in order.  Students can 
contribute one idea at a time.  Anyone can “pass” at anytime.  The basic rules of no comment and 
criticism are followed.  The facilitator continues around the group until everyone has contributed 
all the ideas they care to share. 

Weighted Voting is an effective means of bringing consensus or distilling brainstormed lists. 
 

 
Weighted Voting 

 
There are times when it is valuable to distill the brainstormed list down to a few items that reflect 
the consensus of the group.  Weighted voting provides a quick and democratic process for this that 
is based on the belief that a collective judgment provides the best selection for the group.  This is a 
great vehicle for narrowing down a large collection of ideas and prioritizing them for collective 
decision-making. 
There are two basic steps that include combining similar ideas when appropriate and then voting 
on them.  Begin by numbering all of the ideas in consecutive order.  To combine similar ideas ask 
students to review the numbered list and suggest any items that basically say the same thing.  
Have the group suggest whi8ch item more clearly states the idea.  Ask the originator of the 
unselected item, if his/her idea or intent would be lost if it were eliminated.  If so, the idea remains 
separate and is not eliminated.  If the originator agrees that another idea more clearly states or 
includes his/her idea, then it is crossed through with a single line, but not erased.  Other possible 
reductions in the list are considered and processed.  When the list is narrowed down to its simplest 
form, weighted voting can begin.  Each student is given 2 to 5 colored dots, which will be placed 
on the poster board next to the items of their choice.  Voting does not begin immediately.  
Students are asked to write one of the numbers of the remaining items on each of their colored 
dots.  They may choose to place all of the votes on one item or divide their votes among several 
items.  Students then approach the poster paper list and cast their votes in a controlled manner.  
Tallies are made of the votes and the top item(s) is(are) selected.  The number of “winning” items 
depends upon the needs of the group.  Usually there is a natural and large division between the 
popular and less popular items. 
 

 
Caution for Faulty Reasoning 

 
Science is rich with examples of the value of reasoning to understand the biological and physical 
world.  Galileo’s revolutionary concepts of the motions of celestial bodies were presented in a 
conversation of reasoning between three characters in Two New Sciences.  Einstein’s Theory of 
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Relativity is a classic example of a thought experiment based on logical reasoning.  Many 
advances in science come to us through the careful application of reasoning to problem solving 
and the search for patterns of regularity.  Science class should provide ample opportunities for 
students to develop and apply skills in reasoning.  It is worthwhile helping student understanding 
how reasoning can be compromised in a variety of ways.  These can involve faulty logic, 
confusing correlations with cause/effect relationships, bias, anthropomorphism and teleology to 
name a few. 
Deductive/Inductive Error 

Deductive and inductive reasoning are two types of reasoning.  In deductive reasoning the 
conclusion necessarily follows from the premise.  General principles from one situation are 
applied to another situation.  (All birds can fly.  An ostrich is a bird.  Therefore and ostrich can 
fly.)  Notice that a false p0remise can lead to a valid, but false conclusion.  In inductive reasoning 
explanation are developed from a series of facts.  (Bats have wings.  Bats fly in the air.  Therefore 
a bat is a bird.)  Faulty or incomplete facts can lead to incorrect conclusions.  Inductive 
conclusions are never absolute, only probable. 
Correlations versus Cause and Effect 

It is natural for people to make connections between events and situations.  Some of these are 
linked by simultaneous occurrence others are linked by cause and effect.  Care should be taken not 
to assume one or the other, or to confuse them.  Correlations are found when items are linked to 
one another, such as long necks in giraffes and the giraffes’ preference for leaves in trees.  To 
suggest that giraffes’ necks are long because they eat tree leaves is a faulty argument, and one that 
is representative of a phenomenon that leads to misconceptions in the study of evolution. 
Bias 
Bias is a form of prejudice that can be subtle and unrecognized.  It can produce a faulty influence 
on reasoning. Propaganda is a classic example.  It can influence a summary or conclusion in a 
deliberately intended direction.  Commercials that popularize smoking as “manly” thing to do can 
influence decision making the purchase of cigarettes.  Systematic error can be introduced into 
sampling or testing if a certain aspect is favored.  An experimenter that constantly rounds up 
measurements can generate inaccurate averages. 
Anthropomorphism 

Anthropomorphism is the projection of human qualities onto nonhuman things.  Second graders 
that put smiles on their drawings of mealworm are demonstrating this influence on reasoning.  
Looking for explanations in nature based on human expectations is another example.  The 
interpretation of the appearance of a tear in a dog’s eye to mean that the dog is sad is an 
anthropomorphic and likely invalid conclusion. 
Teleology 

Teleology is the belief that there is design and purpose to the events of Nature.  This concept can 
introduce error in reasoning.  The suggestion or interpretation that natural events are directed 
toward an end or shaped by a purpose is often difficult to isolate form observations and 
conclusions.  For example, suggesting there is a reason for growth may cause the experimenter to 
misinterpret the influence of temperature or auxins (growth “hormones” in plants).  Teachers 
should be cautious not to use teleological arguments in their explanations of natural phenomena.  
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One obvious area would be in the suggestion that life evolves from simple to complex forms 
because of a divine plan.  Teleology can be inadvertently introduced into class discussion in more 
subtle ways, such as remarking that a moving object “prefers” the path of least resistance or that 
plants lean towards the light because they “like” sunlight.  Help students understand how teleology 
can lead to erroneous reasoning. 
 

 
Cooperative Groups 

 
Arranging students in small groups is an excellent way to teach inquiry-based instruction.  It is 
also an accurate model of how scientists work.  Thomas Edison’s research team approach to the 
development of the light bulb is a well-known example.  There are many advantages to this 
instructional strategy.  It allows students to share their ideas, learn from one another and support 
each other’s skills and reasoning.  It helps develop interpersonal skills that serve many aspects of 
life.  It provides a forum for expression, debate and feedback as students formulate the 
understandings.  It is an efficient vehicle to share responsibility and divide up complex activities.  
It often stimulates involvement and sustains inquiry to a much great degree than individual work. 
Cooperative groups are not the same as students working cooperatively in groups.  In cooperative 
groups each member has a valued role in the learning and everyone is responsible for each other’s 
learning.  Students take time to reflect on their personal contributions to the group, how members 
are performing and how the group may improve.  Group ‘business meetings” discuss progress, 
goals, challenges and solutions to the tasks at hand. 
Core Components of Cooperative Learning 

• Positive Interdependence 
• Group Processing 
• Appropriate Use of Social Skills 
• Face-to-Face Interaction 
• Individual Accountability 
• Group Accountability 

Teachers should take care to create authentic learning activities for the teams, so that students can 
solve real world problems, not artificial or academic ones.  It is important to monitor the group 
and their activities, taking care to ensure that the groups are functioning as groups and that one 
student is not dominating the work.  Teams should receive credit for their collective work, not the 
work of one individual. 
A variety of roles can be assigned in small group work.  A leader organizes the investigation and 
keeps it on track.  A manager gathers and maintains equipment and materials.  A recorder seeks 
information and records data.  A reporter prepares written and oral presentation.  Roles can be 
shared or rotated, as circumstances require. 
It is good practice to create new groups every now and then, perhaps at the start of a new unit or 
grading period.  There are several ways to assign students to groups including the thoughtful 
assignments by the teacher that provides a good mix in gender, culture and ability.  One random 
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method is to have the students arrange themselves in chronological order by birthdays without 
speaking to one another and then to have them count off by fours.  Another technique is to make 
four identical lists of students that are staggered vertically next to each other so that student A 
from list 1, lines up with student B on list 2, lines up with student C on list 3, etc.  To create new 
group assignments, simply shift each list down one row. 
 

 
3-2-1 

 
3-2-1 is a strategy for quickly assessing student attainment of concepts during a lesson.  Ask 
students to capture or summarize their thinking about a main idea by writing down three ideas 
about one aspect of the concept, two aspects of another related aspect of the concept and one idea 
of a third aspect.  For example, after a class discussion of food webs, ask students to write down: 
 Three examples of consumers that live in the ecosystem 
 Two examples of producers that live in the ecosystem 

 One way consumers are affected by the population of producers 
Another version of this is a writing activity where students write:  3 key terms from what they 
have just learned, 2 ideas they would like to learn more about, and 1 concept or skill they think 
they have mastered. 
 
 

10 + 2 
 

10 + 2 is a direct instruction variation where the teacher presents for ten minutes, students share 
and reflect for two minutes, then the cycle repeats. 
 

 
Acronyms 

 
This is a memory devise that helps organize ideas and assists with storing and recalling 
memorized information.  Use the first letters of the item to be memorized and create a clever 
sentence to memorize. 

Examples: 
ROY G. BIV = Red, Orange, Yellow, Green, Blue, Indigo, Violet 
My very educated mother just served us nine pizzas. = Mercury, Venus, Earth, Mars, Jupiter, 
Saturn, Uranus, Neptune, Pluto 
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Kenny popped corn on Farmer Green’s stove. = Kingdom, phylum, order, family, class, genus, 
species 
 
 

CROWN 
 

CROWN is a closure technique that encourages students to reflect on the completed lesson.  
CROWN = Communicate what you learned.  Reaction.  Offer one sentence that sums up what the 
whole lesson was about.  Where are some different places you could use this?  Note how well we 
did today. 
 

 
Four Corners 

 
Four Corners is a strategy to assess student opinion or formatively assess knowledge using 
selected response questions.  Designate each corner of the classroom as an answer to the question 
posed.  Give student time to decide on their answer, then go to the designated corner.  Students 
can discuss the reasoning for their answer in their group.   
 
 

Find the Fib 
 

Team activity where groups of students write two true statements and one false statement, then 
challenge other teams (or the teacher) to “Find the Fib.” 

 
 

Fishbone 
 

An organizing tool to help students visualize how many events can be tied to or contribute to a 
result. 
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This strategy is a vehicle for sharing student or group work.  Once students prepare a project or 
summary of discussion perhaps on chart poster paper, they are posted about the room.  Students 
travel around the room and visit each of the charts.  It is often helpful for students to take notes on 
the charted information.  In some cases you may ask students to add their edits or ideas to the 
chart using a different color of marker. 
 

 
Idea Spinner 

 
In this strategy the teacher creates a spinner marked into four quadrants and labeled “Predict, 
Explain, Summarize, Evaluate.”  After new material is presented, the teacher spins the spinner and 
asks students to answer a question based on the location of the spinner.  For example, if the 
spinner lands in the “Summarize” quadrant, the teacher might say, “List the key concepts just 
presented.” 
 

 
Jigsaw 

 
Jigsaw is a cooperative activity.  The basic steps include reading, meeting with expert groups, 
report back to main team, demonstrate knowledge through a test or report. 
 
 

Luck of the Draw 
 

This strategy is meant as a review of what was studied during the day before.  It provides an 
excellent transition from one day to the next and is best done during the “engage” stage of the 
lesson. 
Luck of the Draw is designed to insure that each class period will begin with a three to five minute 
summary of what happened in, and what was important from, yesterday’s class.  Put all student 
names on cards in a container.  On the first day of instituting the routine, the teacher does the 
summary at the beginning of class to model the performance expectation.  Then the teacher 
reaches into the fish bowl, pulls out a name and announces which student won the “Luck of the 
Draw.”  This student will begin tomorrow’s class with a summary of today’s class.  On the next 
day, after summarizing, this student will select the next person to win the Luck of the Draw.  
(Activity form Summarizers by Saphier and Haley.) 
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Paired Verbal Fluency 
 

Paired Verbal Fluency is a strategy where students work with a partner to summarize a lesson or 
concept.  Students take turns listening and talking to each other’s ideas.  It can also be used to 
“warm-up” students before a whole class discussion.  Student 1 in pair remembers while student 2 
listens.  Roles switch.  Repeat twice 
 
 

Reciprocal Teaching 
 

Students take turns being the teacher for a pair or small group.  The teacher’s role may be to 
clarify, ask questions, ask for predictions, etc. 
 

 
Think-Pair Circles 

 
Divide the class into two equal groups and each group forms a circle.  The inner circle faces 
outward and the outer circle faces inward, to form pairs of facing students.  In response to the 
teacher’s questions, each pair of students discusses their ideas, and then one of the circles rotates 
to create new pairs.  This is repeated until the original pairs are again facing one another. 
 
 

Telephone 
 

One student is chosen to leave the room while the teacher teaches a short lesson to the rest of the 
class.  The absent students returns and is taught the lesson by the students.  The student who was 
absent is given a non-graded quiz.  Results of the quiz are used for re-teaching. 
 

 
Think-Pair-Share 

 
Think-Pair-Share is an excellent activity to elicit prior knowledge and provide better and more 
contributions to class discussion.  Begin by asking your question of the class.  Rather than 
immediately responding, ask students to take a minute and think about the question and jot down a 
few of their ideas on paper.  Next, ask the students to turn to a neighbor and exchange their ideas 
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with one another.  Allow only a minute or two for this.  Finally, students can raise their hands and 
share their ideas. 
Think-Pair-Share provides time for students to reflect before responding.  It provides a vehicle to 
put extroverts and introverts on the same playing field.  Introverts have time to think on a topic 
and respond before the extroverts burst out and it allows them to test their ideas with a peer before 
sharing them and thus building their confidence in the idea.  Extroverts often speak out before 
reasoning an idea through and can change their mind in the middle of their speaking or end with 
incomplete thoughts.  Think-Pair-Share puts introverts and extroverts on the same playing field. 
 
 

Word Splash 
 

Word Splash is a strategy that helps the teacher informally assess student knowledge, and provides 
a vehicle for students to access and share prior knowledge.  Introduce a topic and ask students to 
think about they know about the topic and perhaps why it is important.  After allowing students a 
minute to think, write down the key words about the topic on the board, chart paper, or overhead 
transparency.  “Splash” refers to the random arrangement of the key terms around the topic at the 
start of the activity. 
 

 
Feedback 

 
Timely Feedback 
 Research shows that a 32 percentile gain in student achievement can result by letting 

students know what they are expected to know and be able to do before the lesson begins 
and to follow this up by providing them with timely feedback that is corrective in nature 
and specific to a criterion.  

Components of Effective Feedback 

 Giving students specific feedback about their work can improve their learning.  Four 
generalizations shown by research to have a significant impact are:  1) feedback should be 
corrective in nature, 2) feedback should be timely, 3) feedback should be specific to a 
criterion, 4) students can effectively provide some of their own feedback. 

What have you learned? 
 Asking students to tell you what they have learned requires them to analyze at a deep level. 

Research Results on Corrective Feedback 
 Simply telling students that their answer on a test is right or wrong has a negative effect on 

achievement.  Feedback is more effective when it provides students with an explanation of 
what they are doing that is correct and what they are doing that is not correct.  Asking 
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students to keep working on a task until they succeed also enhances student achievement.  
Consider the following strategy and its percentile gain on student achievement. 

 Right/Wrong Answer – 3 
 Correct Answer 9 

 Repeat Until Correct 20 
 Explanation 20 

Provide lots of Feedback 
 “The most powerful single innovation that enhances achievement is feedback.  The 

simplest prescription for improving education must be ‘dollops’ of feedback.”  John Hattie. 


