Grade: 2 




Subject:  Math
Approx. Time:  40 mins


Topic: Shape and Space: Measurement
Centimeters and Metres
Lesson Purposes:  This is an introductory lesson on measurement at the grade two level, focusing on the need for standard units.  The purpose of this lesson is to introduce children to the concept of measuring.  It involves the introduction of standard units, as well as understanding why they are used.  The m and cm are introduced on a very basic level, in terms of approximate size and sample references for this size.  The lesson also involves practice estimating and taking measurements (in this case of metres), working in small groups or partners, and properly drawing and labeling diagrams.
Curriculum Outcomes:
· KSCO:  by the end of grade three, students will be expected to identify and use non-standard and standard units of measurement and to appreciate their roles in communication.  This lesson focuses on using standard units.
· GCO D:  students will demonstrate an understanding of and apply concepts and skills associated with measurement.
· 2D2:  demonstrate a sense of how long 1cm and 1m are.

· 2D3:  estimate and measure length in non-standard and standard units.

· 2D4:  recognize and explain why standard units are used.

Learning Objectives:    By the end of this introductory lesson:
· Students should understand why society has a need for standard units of measurement.

· Students should have an understanding of approximately how long a meter is.

· Students should be able to use the meter stick to establish how long various things in the room are.

· Students should be able to cooperate and work efficiently in small groups to complete the activity.

· Students should be able to clearly draw and label the items they measured.

Materials:

· 10 metre sticks

· A few unit cubes and rods per student 
· Work sheet – measure around the room
· Teacher observation sheets (Appendix A and B)
Lesson:

Introduction: See Appendix A for teacher checklist that will help establish student learning and when to move on.
· Establishing why standard measurements are needed: (2D4) 
· Ask children to take out their pencil and use it to measure the width of the top of their desk.

· Have children volunteer how many pencil lengths across their desk is (which will vary)

· Discuss what answers are right and why.  What is the right answer? How did you get it?  Why is it right?  Why do the answers differ?
· Justification/explanation:  All answers are right, it is just that their pencil lengths differ and therefore so do their answers.
· Have two volunteers come to the front of the classroom. (discreetly choose one student with big feet, and one with small feet)
· Have each take a turn walking across the front of the class, from one corner to the other, using their feet to measure.

· As a class, discuss which answer is right and why

· Justification/explanation: Again, children should come to the conclusion that both are right, and that they differ because the children have different size feet.

· Engage class in a discussion about the problems associate with non-standard measurement.

· What would happen if we needed carpet for the classroom and we measured the size we needed with our feet?

· If Johnny ordered the carpet with his foot length and told the carpet store he needed 25 foot lengths of carpet and then they measured the carpet with their own feet, would it fit?

· Scaffold children with scenarios such as this, to get them to draw the conclusion that to measure things efficiently we all need to measure using the same units. 
· Why wouldn’t it work to measure using this type (non standard) of units?

· How could we prevent this problem?

· All use the same units to measure

· Why do we need standard units?
· Continue using scenarios if the above section hasn’t been checked off in Appendix A
· In all scenarios, ask children “why” questions, and have them justify/explain their answers to such questions.

· Why is it ineffective to measure in the above ways?

· Why can’t we just measure using our feet, or in pencils, etc? 

· Justification/explanation:  Because they are all different lengths.  You know how much you mean, but other people may not unless their pencil/foot/etc. is the exact same size.

· How can we avoid the problems that arose in these sample situations?

· Explanation: We all need to measure using the same size units.
· Note:  More scenario examples to use if needed:  
· If I was going to make tablecloths for your desks, why would it be a bad idea if you all told me the size of your desk using your pencils as units?  Even if we agreed on the size of your desks in pencils, how would the fabric store know how much material we needed if we ordered it in pencils?

· Pretend we are on a treasure hunt, and the map to the treasure said to go ten paces and then start digging.  Whose foot would we use to measure with?  What would happen if we all walked ten paces?  Would we all be at the same spot?  How would we know which location to start digging in?

· Working our way up to standard units:  similar activity is repeated using base ten rods as a standard unit (2D4):
· Quickly review that the class decided to be accurate we all need to use the same thing to measure with.

· Provide children with concrete objects to measure with that are standard. 

· Tell class you are now going to give them all something the same length to measure with (Base ten rods)

· Have children repeat the desk measuring activity, this time using their base ten rods.

· Ask the children: What is the length of your desk in rods?  Discuss what the right answer is and why.
· Assuming all the desks are the same size, children should all have gotten the same result.  Those who did not should try again, or get assistance from a neighbour.  Before moving on the class needs to reach a consensus as to the length of the desk.

· Justification/explanation:  Ask children why they all got the same answer this time, but why they didn’t when they used their pencils.

· Because now they are using something standard.  They are all measuring with the same length object.  When they were using pencils, they were using non-standard units, that is, pencils of varying lengths.

· Establishing what units we use and how big they are (2D2) 
· Before introducing the cm and m, ask the class if they know what standard units we use to measure with. (prior knowledge)
· Show the class a unit cube to demonstrate the size of a cm.  

· Tell the children this is approximately the width of their pinky finger (this will help them with estimation later)

· Show the class a metre stick.

· Ask the class if they can find a reference point in the class or on their bodies that is approximately one meter.

· In groups of approximately three, have students explore with a meter stick to see what they can find as a reference point that is approximately one metre.  Only give the students a few minutes to explore.
· As a class, discuss what students found.

· The Teacher can then tell the class that one metre is approximately the length from the doorknob to the floor, if students haven’t found this out on their own (also, students may come up with better reference points, but it is good for teachers to have one in mind incase.

Activity:
· Estimating and measuring using standard units (2D3) 
· Put children into groups of approximately three
· Have them explore the classroom, looking for things that are almost a metre, exactly one metre, and over a metre.

· Instructions to give students:

· Go around the room and explore.  Look for things that are almost a meter, are exactly one metre, and are more than a metre.

· Draw what you find and label it.  Tell me what it is, and what part of it is that measurement (i.e. a book – the length or the width?) by use of arrows

· Be clear and neat

· Make sure you draw it big enough for me to read/see, but small enough to fit them in the space provided.

· Have them complete the following chart:

	Almost a Metre
	One Metre
	Exactly One Metre

	
	
	

	
	
	

	
	
	


Learner Assessment:
· Introduction:
· Children will be assessed based on interview.  This portion of the lesson is largely discussion.  The teacher will assess student learning based on the number of children volunteering answers, and what these answers are.  When appropriate, it may be necessary to call on quieter students, or those not raising their hands, to ensure they are grasping the concepts introduced.  When possible, teachers should attempt to call on as many children as possible, to ensure all are understanding what is being learned this lesson.  If this is not feasible, teachers should ensure they select a variety of ability levels to call on.  For example, if a teacher only calls on high achieving students, they will not get a good analysis on student understanding class wide.  It would therefore be more beneficial, for example, to call on a few low achievers, medium achievers, as well as high achievers.  If a sample of children are understanding concepts at all these ability levels, the teacher should be able to draw conclusions as to the learning that is taking place.  However, it is still ideal that teachers get to as many students as possible to have a more comprehensive understanding of what children are/are not grasping.  Since there is a lot of discussion involved in this portion of the lesson, it is not unrealistic that calling on all/most students is possible.
· Teachers may opt to use the assessment sheet in Appendix A during the discussions to evaluate learning and know when to move on to the next part of the discussion.  Teachers using this sheet should familiarize themselves with it well in advance to facilitate its use and speed up the process.
· Activity:
· In the activity, students will be assessed based on their ability to work in their groups. The teacher is to circulate and complete assessment observations.  See appendix B for assessment sheet.
· Also in this activity, students will be based on the chart they complete with their drawings of things they measured around the room (<1m, 1m, >1m)
------------Appendices------------

Appendix A

Assessing student answers during discussion

This assessment sheet is designed as a checklist to be used not to assess individual student learning, but as a reference point for teachers to establish if children are grasping the concepts addressed in the discussion portion of the lesson plan.

Teachers should make sure that in each section of the discussion, children of three ability levels are called upon, to get a broader indication of class wide understanding.

Low achievers = LA

Midrange achievers = MA

High achievers = HA

Establishing why standard measurements are needed: (2D4) 
	Move the discussion along when…
	LA
	MA
	HA

	Children have a measurement of their desk in pencils
	
	
	

	Children understand that all answers are right
	
	
	

	Children understand that answers varied due to various pencil lengths
	
	
	

	Students understand that both measurements of the length of the room are right
	
	
	

	Students understand that the answers differed because the children have different size feet
	
	
	

	Students understand why measuring in non standard units yields different results
	
	
	

	Students understand why measuring in non standard units is ineffective
	
	
	

	Students understand why we need standard units
	
	
	


Working our way up to standard units:  similar activity is repeated using base ten rods as a standard unit (2D4):
	Move the discussion along when…
	LA
	MA
	HA

	All children have measured their desk using rods
	
	
	

	All children eventually agree on the same desk length
	
	
	

	Children understand why they now all have the same answers but didn’t when using pencils
	
	
	

	Children understand how/why using standard units solves the problem of different answers
	
	
	


Establishing what units we use and how big they are (2D2):
	Move the discussion along when…
	LA
	MA
	HA

	Children understand/accept that one cm is approximately the width of their pinky finger
	
	
	

	Children understand that a meter stick is one meter in length
	
	
	

	Children find or accept that a certain reference point in the classroom is approximately one meter
	
	
	


Appendix B
Performance Evaluation – Group Work Assessment

Children are given a VG, G or S for participation and cooperation.  

	Group Members
	Participation:

Active involvement; contribution
	Cooperation:

Ability to work with group
	Other Comments

	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	


Appendix C
Supplemental sheet for fast workers

Name:​​_______________________

Instructions:  Use base ten rods and/or units to measure the following items:
[image: image1.wmf]
A Pencil
​​​_____________

[image: image2.wmf]
The length of your shoe
_____________
[image: image3.wmf]
Your math book 

(from top to bottom)

_____________

Find something else to measure.  Draw it and tell me how many units it is.

Appendix D

Lesson plan characteristics and considerations:

I. Student input and participation:  This lesson plan centres on student input and participation.  The entire introduction section engages children in a class discussion to generate ideas.  Both parts of the Activity section are hands-on, and therefore they also involve high levels of student participation.  Children are also given the opportunity to work individually, in small groups and as a class.  This allows children to explore a variety of learning settings, all in which they are provided ample opportunity to participate and contribute.  In terms of time, suggested time frames are given as guidelines, but these may need to be adjusted to ensure children have time to complete their activities.  Teachers using this lesson may chose to have a backup sheet/activity in mind for groups who finish fast.  For example, silent reading material, unfinished work, or a supplemental sheet such as the one provided in Appendix C.  
II. Level of thinking:  this lesson does address varying levels of thinking.  A large part of the lesson involves class discussions that look at what/how/why questions.  For example, in the introductory part of the lesson children contemplate standard units and why we need them.  After using a pencil to measure their desks, children discuss what the right answer is, how they got those answers, and why they are right.  More what/how/why questions are asked throughout the other class discussions as well.
III. Equity issues:  Since the lesson is largely class discussions and group work, the lesson is equitable to all learning levels.  During the discussion, however, the teacher should be careful to call on a wide range of students, to ensure all children are given the opportunity to contribute.  In selecting groups, the teacher should be careful to put a range of ability levels in each group, so struggling students can work alongside those who are more advanced.  

In terms of accommodating students who are visually impaired or hearing impaired, this lesson would not present them with any problems above and beyond those they normally face in a classroom setting.  Hopefully, a hearing impaired child would have assistive technology or a sign language interpreter that would help them to hear and understand the discussion.  Hearing impaired children who also are mute typically have a way of communicating back to teachers (i.e. through written words, by use of computer, sign language or assistive technology) and therefore they would still be able to participate in discussions.  The teacher does use visuals during the introductory discussions, but the visually impaired child could just be given the objects to feel instead of see. Also, making use of base ten rods, visually impaired students can use this concrete object as a measuring device, to be able to feel one through ten centimeters. Mobility, however, could be a major issue with a visually impaired student as the entire class would be moving around in the classroom at the same time during one of the activities.  Also, the visually impaired student may have a hard time with finding the objects that are almost, exactly and more than a metre, but they could feel these objects to get an estimate of the size.  

ESL students may be slightly disadvantaged during the discussion section, but if teachers actively make an effort to speak slowly, clearly, and give enough time for the child to process the information, there should be no problem making the lesson equitable.  Also, the majority of the discussion section involves use of visual representations, which will help ESL students understand what is going on.  The interactive nature of the activity section is perfect for ESL students.  They are engaging in hands-on activities and interacting with their peers in a way that will facilitate their learning.  Since they are working in groups, they can rely on their peers for support and help when necessary.  Written instruction is not a part of this lesson and thus, ESL student are not required to have a high level of reading comprehension to participate in the lesson.

In terms of mobility issues, the introductory part of the lesson presents no problems as it involves a whole class discussion while children are seated at their desks.  The only part of the lesson that may present a problem is the measuring around the room activity.  I am assuming, however, that if a class has a child with mobility problems, the class layout is in a way that facilitates the movement of the child, and thus they could be able to move freely (with use of their wheelchair, etc) around the room.  They then could rely on peer support when it comes to measuring objects that are out of their personal reach.
IV. Practicality:  This is a very practical lesson, involving materials that should be found in all elementary schools.  A teacher may not have enough unit cubes or metre sticks in her/his classroom, but they should be able to borrow such items from other teachers to get enough supplies.  They are also supplies that substitutes would be familiar with, and should be able to locate easily in the classroom/school.  The activities are not dependent on a specific number of children being present, so group size can be tweaked to accommodate the number of students present in a given day.  If a student misses the lesson, it is one that could easily be set up for them to do on their own.  They may be disadvantaged for missing the discussion, but the teacher could have the discussion one-on-one with a child who was absent and still get the same information across.  In terms of interruptions, the discussions and activities could easily be stopped and restarted.  
V. Curriculum connections:  See lesson plan for curriculum connections.

VI. Process standards:  

Problem Solving is used during the discussion section of the lesson, when the teacher scaffolds the students to come up with the idea that standard units are needed and why.  The teacher presents a problem (how does one person know what length we mean if we all measure it with different length objects?  What is a solution for this?).  Furthermore, math in this situation is addressed in a different context.

Connections:  since this is a very introductory lesson, connecting measurement to other subject areas probably won’t coincide with this lesson.  However, once this math lesson has been completed, teachers can use these concepts to connect to subjects like health (i.e. how tall people are), as well as art and science, where measurements are used frequently.  


Representations: Students are using unit cubes to represent centimeters.  Also, they are using drawings to represent physical objects that are exactly, almost and over a meter.

This lesson centres on the process standard Communication.  The activity involves class discussion, and hands-on activities.  Thus, teachers should expect their classrooms to be busy and noisy throughout the lesson.  Students are expected to use math language though out the activity.  Furthermore, children are working on communication skills such as teamwork, taking turns, and cooperation
VII. Assessment:  Since this lesson is introductory, the assessment is largely level one.  Student assessment in the class discussions during the introduction involve thinking at higher levels, so any assessment that teachers do in this part would be higher level assessment.  However, the sheet children complete here is level one assessment.  Also, there is participation/communication assessment, but this focuses on the process skill of communication, and not necessarily the math concepts being learned.  The second work sheet, (chart – measuring around the room) involves representations and estimations, and thus is level two assessment.
VIII. ARSF:   This lesson plan progresses form actions on concrete objects (use of base ten rods for measurement) through to abstract measuring units (cm, m).  This requires children to understand that 1cm and 1m are symbolic representations of a measurement.  Also, children are using pictorial representation of objects when they complete their chart in the measuring around the room activity.  When students find objects that are >1m, 1m or <1m they have to represent this object pictorially, as well as label it and use arrows to show the part of the object that is the size in question.
