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Project Summary

The goal of the Assessment of Apprenticeship Candidates Project is to adapt the
existing Project READ LBS Referral Assessment package for use with two identified
apprenticeship trades in co-operation with the appropriate industries and the members of
the Project READ LCPP Committees.

This project is intended to be a supportive addition to our Workplace Literacy Co-
ordination Pilot, which seeks to promote literacy and basic skills both in the workplace
and for the workforce. The new assessment tool will enhance our ability to effectively
promote the LBS system and illustrate the five levels of learning outcomes, in addition to
strengthening our ties with employers and meeting their need to screening potential
apprenticeship candidates.

The objectives of this project are to:

. research the apprenticeship system, its entry requirements, existing pre-
testing, and enrolment procedures for apprenticeship candidates;

. contact all advisory partners for input regarding targeting of trades,
establishing an effective liaisons, and adaptation of the assessment
package;

. identify two target industry sectors that utilise an apprenticeship system
and are experiencing or predicting potential demand for apprentices;

. research and gather authentic materials and samples for inclusion into
the assessment package; and,

. pilot and evaluate the assessment tools within the LBS program.

The Assessment of Apprenticeship Candidates package includes two
sets of demonstrations that are authentic, sector-specific examples of tasks that
apprentices would be expected to perform on the job. Each set represents one of
the two selected trades, and focuses on the communications and numeracy skills
required by that trade at all five LBS levels. The assessment tools themselves
contain all the information that practitioners will need to administer the
demonstrations.

This report outlines process we used to select the trades and the

demonstration activities, as well as a review of the target audience and a
description of the demonstration format.
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Selection of Trades

Preliminary Research Phase

In the initial phase of this project, we conducted research into the apprenticeship
program, and the needs of apprenticeship candidates in terms of literacy and basic
skills. Adults considering an apprenticeship program require two different types of
literacy and basic skills: those used on the job, and those that are required for the
classroom. Although the majority of an apprentice’s time is spent using the more
practical on-the-job skills, the need for more academic skills is apparent when they enter
the classroom phase of training. These two sets of skills are sometimes incongruent,
and many candidates face challenges when they enter the classroom. LBS learners in
particular need to develop both types of skills in order to be successful.

Next, we investigated the academic entry requirements for apprenticeship
programs. Apprenticeships are governed by two distinct pieces of legislation in the
province of Ontario: the Apprenticeship Certification Act (ACA) and the Trades
Certification and Apprenticeship Act (TQAA). The ACA covers all trades except
construction. Most of these trades require a grade twelve education and/or a secondary
school diploma or equivalent.

The TQAA, on the other hand, governs the construction trades, and lists the
entry requirements for those trades as anywhere from grade eight to grade ten. Despite
the fact that the TQAA has lower entry requirements, however, experts in the field note
that apprenticeship candidates really require literacy and basic skills at a much higher
level, as well as job-specific skills and knowledge at the grade twelve level.

Contacts at both the Apprenticeship Branch and the construction trade noted that
although the entry requirements for construction apprentices are, for the most part, lower
than grade twelve, candidates are expected to participate in classroom training at the
community college level. The academic skills that a candidate needs to be successful at
this level, particularly in science and math, are skills that they would normally acquire in
a secondary school curriculum.

In addition, rapid advancements in technology demand that all apprentices and
journey persons constantly upgrade their professional skills. This will involve a process
of lifelong learning and job-specific training at an advanced level. In order to compete,
individuals will require the academic skills necessary to participate in periodic upgrading
programs.

Finally, the trades themselves are anxious to recruit individuals who are
secondary school graduates. This, in the opinion of spokesmen for the trades, will
enhance the profile of journey persons, as well as the trades themselves. For this
reason, many training programs, such as those offered by the International Brotherhood
of Electrical Workers, require that apprentices have acquired a secondary school
diploma or equivalent before entering their training program.
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LBS learners who do not possess a secondary school diploma will obviously
need to meet this requirement if they wish to enter an apprenticed trade, either through
completing a secondary school credit program or a secondary school equivalency.
Therefore, these learners will need to gain the academic skills required for a secondary
school program or equivalent before they attempt to enter an apprenticeship program.
But, many LBS learners have already graduated from secondary school, and still lack
the literacy and basic skills they need to meet the hands-on and classroom
requirements. For this group of learners, it is essential to develop both kinds of skills
before they enter an apprenticeship program regardless of the trade they choose.

The next phase of research involved examining the specific literacy and basic
skills required for success both on the job and in the classroom. We decided that the
Evaluating Academic Readiness for Apprenticeship Training (EARAT) test and the Test
of Workplace Essential Skills (TOWES) would serve as ideal benchmarks for the
academic and practical skills needed for apprenticeship programs.

The EARAT is an assessment process that helps potential trainees decide if they
have the appropriate academic skills need for the in-school portion of apprenticeship
training in specific trades. The tests consist of a number of documents, and asks the
trainee to answer multiple choice questions based on the skills and knowledge required
for the particular apprenticeship.

TOWES, on the other hand, is an assessment tool that tests a learner’s literacy
and numeracy skills in tasks associated with the workplace. The test content is based on
documents actually used in the workplace. Reponses mimic the types tasks that would
be expected in a workplace setting.

If a candidate could successfully complete the TOWES and EARAT for his/her
chosen trade, it would be safe to assume that the required literacy and basic skills had
been acquired.

However, after examining a selection of EARAT tests, it became apparent that
the literacy and basic skills required for success far exceeded the skill level that learners
in LBS programs normally acquire. This would mean that the LBS learner would need to
achieve a minimum of level five in reading and numeracy skills, and then participate in
further education in these and other job-specific skills (like sciences and technology)
before attempting to enter an apprenticeship training classroom.

Therefore, our project would focus on the academic skills necessary to achieve
success at LBS Level 5 only.

Finally, we conducted a scan of all the apprenticeship programs offered in the
province of Ontario, to determine which two of these trades would be most appropriate
for this project. In order to narrow the range of trades that we would consider, we
developed selection criteria. Table 1 lists the criteria for the selection of trades.
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Table 1: Criteria for the Selection of Trades

Criteria for the Selection of Trades

*  Labour market information reports good prospects to 2005

*  Changes in educational requirements for entry to specific
apprenticeship programs

*  Number of LBS learners expressing an interest in a particular
apprenticeship program

Researching the Demand for Trades

First, we decided that the two trades selected had to have reasonably good
prospects for employment once the candidates had completed apprenticeship training.
We recognised that this would be a long-term goal for many LBS learners, and that
working towards this goal would involve a substantial investment of time and energy on
the learner’s part. For this reason, we wanted to select trades that would give
apprenticeship candidates a reasonable chance of employment, once they had achieved
certification.

We used two different documents for this purpose: the HRDC Ontario Job
Futures 2000 report and the Waterloo-Wellington Training and Adjustment Board’s
(WWTAB) Environmental Scan for 2001/02. Ontario Job Futures is a publication that
provides information on the current trends and future outlook for 157 occupations that
are common to Ontario. The publication is a joint effort between the Province of Ontario
and the Government of Ontario.

The WWTAB Environmental Scan is a report that provides updated and concise
information related to the labour market, training, and adjustment environment in the
Waterloo/Wellington region. The scan analyses the demand for, and supply of, labour in
the training board area.

Both of these documents provide information about which occupations have the
best prospects for employment; over a five-year period in the case of Ontario Job
Futures, and over the next year, in the case of the Environmental Scan. We also felt that
by examining Ontario Job Futures 2000, we would have a province-wide view of job
prospects, which would mean that the assessment tools we developed would have a
broader range of applicability and allow mobility for learners in Waterloo/Wellington.

We narrowed down the possibilities by focussing first on those occupations that
Ontario Job Futures 2000 listed as having Strong or Good job prospects to 2005.
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Table 2: Trades with Strong or Good Prospects according to Ontario Job Futures

Trade Prospects Trade Prospect

Aboriginal ECE Worker Good Industrial Mechanic Millwright Good
Auto Body Repairer, (BR. 1, 2) Good Industrial Woodworker Good
Automotive Painter Good Marine Engine Mechanic Good
Baker Good Mould Maker Strong
Bearings Mechanic Good Optics Technician Good
Brick and Stone Mason Good Pattern Maker Strong
Carpenter Good Plumber Good
Construction Electrician Good Precision Metal Fabricator Good
Construction Millwright Good Pump Systems Installer Good
Early Childhood Educator Good Refrigeration & A/C Mechanic Good
Electrical Control Builder Good Roll Grinder/Former Good
Electronic Service Technician Strong Sheet Metal worker Good
Farm Equipment Technician Good Sprinkler System Installer Good
General Machinist Strong Steamfitter Good
Heavy Duty Equipment Tech. Good Tool and Gauge Inspector Strong
Hairstylist Good Wooden Boat Rebuilder Good
Hydraulic/Pneumatic Mechanic Good

Next, we listed the specific sectors and associated trades identified by the

WWTAB scan as being growth industries in this region. Specifically, the environmental
scan indicated a need for workers in the following sectors:

. Agribusiness

] Automotive

. Construction

] Information Communication
. Transportation

Within these sectors, we found several occupations that matched the Ontario Job
Futures 2000 list. Table 3 lists these trades. We considered trades occurring in both lists
as being likely candidates for the development of assessment tools.
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Table 3: Trades matching both Ontario Job Futures and the WWTAB Environmental Scan

Sector Trade

Automotive General Machinist

Industrial Mechanic Millwright

Mould Makers

Pattern Makers

Tool and Die Makers

Construction Brick and Stone Masons

Carpenters

Electricians

Sheetmetal Workers

Information Communication Electronic Service Technicians

Optics Technician

Researching the Educational Requirements for the Trades

As noted earlier, Apprenticeship Programs are governed by two distinct pieces of
legislation in the province of Ontario: the Trades Certification and Apprenticeship Act
(TQAA), 1990, and the Apprenticeship Certification Act (ACA), 1998.

The new Apprenticeship Certification Act includes an increase in educational
standards. This is intended to match the needs of most employers, and help to improve
the image of careers in skilled trades. Consequently, a minimum of Grade 12 education
or its equivalent is now required for all candidates for an apprenticeships covered by this
act. This constitutes a change for several popular apprenticeships, perhaps most notably
careers in Hairstyling. We felt that it was important to include this trade as a potential
focus for a set of assessment tools.

The construction trades, however, are not governed by the new rules. The
industry committee responsible for construction trades set different educational
standards in regulations, and continue to be governed under the Trades Cettification and
Apprenticeship Act. However, as we mentioned earlier, the academic requirements for
training in these fields continues to be high, and grade 12 or equivalent is often a
prerequisite for these trades as well. We saw this as a source of confusion for
apprenticeship candidates, and decided to include a construction trade as a potential
focus for assessments tools.

Researching the Needs of LBS Learners

Next, we considered the interests of LBS learners. We compiled a list of the
apprenticeships that are commonly sited as long-term goals by learners who are just
entering LBS programs. Again, we looked for similarities between the Ontario Job
Futures and WWTARB list, and marked those as likely trades. Table 4 shows the original
list of trades, with matches to Ontario Job Futures and WWTAB indicated.
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Table 4: Learner Identified Trades

Ontario
Job WWTAB
Trade Futures Scan

Appliance Service Technician (small appliance repair)

Autobody Repairer (Branch 1 & 2)

Automotive Painter

Automotive Service Technician

Baker

ANENERENEN

Carpenter (construction and cabinet making)

Child and Youth Worker (or other social work careers)

Cook

Drywall, Acoustic and Lathing Applicator

Early Childhood Educator

Electrician

Electronic Service Technician

General Machinist (or CNC Machining)

Hairstylist

Heavy-duty Equipment Technician

Horticulturist (Landscaping)

SN ENENENENENEN
\

Industrial Mechanic Millwright

Locksmith

Mobile Crane Operator (Heavy Equipment Operator)

Painter and Decorator

Refrigeration and Air Conditioning Mechanic v

Retail Meat Cutter

Roofer

Small Engine Technician (Small engine repair)

Tool and Die Maker v

Tower Crane (Heavy Equipment) Operator

Welder (general and all position)

Several of the trades appeared to be popular with LBS learners, and also
appeared on either the Ontario Job Futures 2000 list or the WWTAB Environmental
Scan, or both. The next step was to consult with the project’s key stakeholders to
determine which two trades would finally be selected.

Selection of Apprenticeship Programs

We developed checklists for distribution to a number of key project stakeholders.
They included:

. representatives from the literacy community (and through them, LBS learners);

. HRDC in Waterloo Region and Wellington County;

. Waterloo-Wellington Training and Adjustment Board; and,

. other employment-related agencies, such as Lutherwood/CODA.
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Stakeholders were asked to note the three apprenticeship trades that they felt
would most benefit from having LBS assessment tools developed for them. The results
of this poll were tabulated, and the three most popular trades were identified. Next, we
reduced the number to two by considering the objectives of the project. We wanted to
create two sets of assessment tools that would represent very diverse kinds of trades.
We also wanted to produce assessment tools that might be applicable to more than just
one trade, if this was possible.

In the end, two trades have been selected: Construction Electrician and
Hairstylist. These two diverse trades will have applicability to other trades, especially in
the assessment tools for the lower LBS levels. For example, all construction trades-
people will need to learn about linear measurement at LBS levels one, two and three.
Handling cash is a skill that Hairstylists and other retail salespeople will need to develop
as well. Therefore, these assessment tools will be of value not only to apprenticeship
candidates, but also to LBS learners with other, related long-term goals.

We could now turn our attention to the development of demonstration activities.
This proved to be more contentious than we had anticipated. We first had to determine
the needs of our target audience: the LBS learner.

Target Audience

Primarily, the demonstrations we were to develop were intended for learners in
the LBS Program who are considering an apprenticeship in either the electrical or
hairstyling trade. While on the surface this would seem to be a homogeneous group, the
goal paths, abilities and competencies of learners in these categories can be quite
different.

Goal Paths for Apprenticeship Candidates

Individuals wishing to apprentice as construction electricians begin by locating an
employer that is willing to hire and train him/her. The candidate or employer then
arranges a meeting with a Training Consultant from the Ministry of Training, Colleges
and Universities apprenticeship office. The meeting’s purpose is to determine the
employer’s eligibility to train apprentices. After this has been determined, the employer
and apprentice enter into a training agreement, the trainee is registered as an
apprentice, and training begins.

90% of apprenticeship training takes place on the job. The rest of the time, the
apprentice takes part in classroom training. Under this general guideline, there are
several possible paths. The apprentice may initially take part in on-the-job training on a
full-time basis, while taking classes in the evenings and/or on weekends. Some training
programs may be offered on a full-time basis periodically throughout the academic year.
In this case, the employer grants the apprentice time off to attend classes.

In the case of hairstylists, however, the normal procedure would be to enrol in
full-time in-class studies at a recognised school of hair design. The apprentice is
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expected to begin the required number of hours of on-the-job training either during the
time they are in school, or after the academic training has been completed.

Once an apprentice has completed his/her on-the-job and classroom training,
and has demonstrated that s/he can meet the standards established for the trade by the
relevant industry, s/he writes an exam for certification. Successful candidates are issued
a Certificate of Apprenticeship and a Certificate of Qualification by MTCU.

Entry Requirements

The Hairstylist Apprenticeship Program is covered by the Apprenticeship
Certification Act, 1998. Apprenticeships covered under this legislation require candidates
to have attained a secondary school (grade 12) diploma or equivalent before beginning
their apprenticeship training.

Construction electrician apprentices, on the other hand, are still governed by the
Trades Qualification and Apprenticeship Act, 1990. Entry requirements for trades
covered by this legislation vary. Construction and Maintenance Electricians require only
a grade 10 education to qualify for the apprenticeship training.

However, the International Brotherhood of Electrical Workers, the organisation
that oversees apprentice electricians, require candidates to have completed a secondary
school education or equivalent before entering their training program. In addition,
apprentices in this trade will be expected to meet the rigorous demands of post-
secondary academic training, and rapid advancements in technology. As a result, they
will need to have the academic skills and the ability to learn that are associated with a
secondary school diploma.

Goal Paths for Apprenticeship Candidates in LBS Programs

Because of the differences between the two selected trades in terms of goal
paths and entry requirements, LBS learners who plan to enter one of the programs can
be expected to take a variety of paths to arrive at the same end. Which path they take
will depend on their current abilities, competencies, credentials and experiences.

Table 5 was very helpful in considering the different paths that learners
might take.
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Table 5: Potential Users of Apprenticeship Demonstrations

Low

LBS LEVEL 1-3

INTERMEDIATE

LBS LEVEL 3-4

HIGH

LBS LEVEL 4-5

NOT READY FOR
TRAINING

ALMOST READY FOR TRAINING

READY FOR ON-THE-
JOB TRAINING

HAS GRADE 12 OR
NEEDS GRADE 12

NEEDS LBS

NEEDS GRADE 12

NEEDS LBS

HAS GRADE 12

NEEDS LBS

HAS GRADE 12 OR
NEEDS GRADE 12

NEEDS LBS

LBS Short-term

LBS Short-term

Goal:

Acquire Skills for
on-the-job training

Goal:

Acquire grade
12/equivalent or
GED

LBS Short-term

LBS Short-term

Goal:

Begin on-the-job
training

and/or

Begin in-class
training

Goal:

Acquire Grade
12/equivalent or
GED

and/or

Begin in-class
training

Typically, learners at the lowest 'LBS levels (beginning of level 1 to
approximately the middle of level 3) lack the literacy and basic skills they need to be
successful in on-the-job apprenticeship training. Hairstylist apprentices at this level, in
particular, will lack the reading and writing skills they need to be successful in a school of
hair design, which is their first step in apprenticeship training.

For both trades, LBS learners at this level will need to develop the skills that they
will need to complete simple literacy/numeracy related tasks that are normally expected
in on-the-job training, as well as preparing for academic training at the secondary school

level.

At the intermediate level (approximately from the middle level 3 to the middle of
level 4) learners are more likely to be capable of completing work-related tasks involving
literacy and numeracy skills, but may not be capable of completing more complex tasks
or of participating in post-secondary in-class training. This group of learners can be
further divided into two categories: those that already have a secondary school diploma,

and those who do not.

" The terms low intermediate and high are arbitrary divisions used solely to categorise the abilities of learners at the

various LBS levels.
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For those without a secondary school diploma, the next step in long-term goal
achievement would be to acquire a secondary school diploma or equivalent. For those
who already have this credential, the next step would be to develop the academic skills
required for both on-the-job and in-class training.

Learners at the highest LBS levels (from approximately the middle of level 4 to
the end of level 5) may already be participating in on-the-job training, but may still lack
the skills they need to take in-class training. Their next step would be to develop these
skills.

Since learners could conceivably be following any number of goal paths, the
demonstration activities created for them should reflect their diverse needs. We,
therefore, decided that we would adjust the focus of the demonstration activities
accordingly. In LBS levels 1, 2 and 3, we decided to focus on work-related skills that
might also be applicable to everyday life, outside of the apprenticeship program. In
levels 4 and 5, the focus would be on the literacy and basic skills used in each trade
during academic training.

Selection of Demonstration Activities

For both sets of demonstration activities, we consulted with trades people from
the respective trades: hairstyling and electricians. We asked these individuals to identify
the kinds of tasks that apprentice candidates might expect to perform during both the on-
the-job and classroom portions of training.

Next, we narrowed down the number of tasks we would use by focusing on those tasks
that met the following criteria:

J demonstration activities should be authentic, real-life activities that
apprentices in both fields would be expected to perform;
. demonstration activities should directly involve the integration and

application of communications, numeracy and self-management/self-
direction skills;

. demonstration activities should be appropriate for each of the 5 LBS
levels in each discipline; and,

. to the extent that it is possible, demonstration activities should provide
LBS learners with opportunities to acquire trade-related knowledge and
skills.

Table 6 lists the demonstration activities that were developed for this project.

PRLN Assessment of Apprenticeship Candidates 13 of 20

Final Report



Table 6: List of Demonstration Activities

Electrician Hairstylist
Level 1: Building a Simple Switch Level 1: Making an Appointment
Level 2: Rewiring a Room Level 2: Completing a Gift Certificate
Level 3: Calculating Your Hydro Bill Level 3: Selecting a Hairstyle
Level 4: Choosing a Career in the for Face Shapes

Electrical Trade Level 4: Choosing a Career
Level 5: Taking Entry Level Tests in Hairstyling
Level 5: Research a Topic in Hairstyling

In some cases, the tasks that the trades people recommended were not directly
linked to the use of literacy and basic skills, but were still deemed to be authentic and
real-life. In these cases, we designed demonstration activities that required the use of
these skills. Although this made the demonstration somewhat artificial, we felt that the
tasks were important to include, since they are central to the day-to-day activities of
apprentices working in the field.

For example, one hairstylist informed us that consulting with and advising clients
about their needs was the most important aspect of the job. Advising clients about the
kind of hairstyles that would best suit their face shape, age, personalities and lifestyles,
for instance, is central to effective customer service. Experienced professional
hairstylists normally do this “by sight”, with no literacy and basic skills being applied to
the task. However, hairstyling apprentices learn about face shape and the kind of styles
associated with each by reading about it while completing the in-class portion of training.
We decided that asking an LBS learner to read about face shapes and to apply the
information to making a judgement about face shape and hairstyles was an appropriate
way to integrate literacy and basic skills into the demonstration.

Once we had a list of potential demonstration activities, it was necessary to
gather authentic materials, and to examine each of the demonstrations in terms of their
degree of skill integration and complexity. In this step, we were trying to determine what
approximate LBS level a learner attempting these activities would require.

Gathering authentic materials proved to be more difficult than we had anticipated
in some cases. We did not have access to learning materials that would be used during
in-class training, In addition, many of the demonstrations we had selected did not have
actual forms or other reading or writing materials that are used. In most cases, therefore,
we looked for other materials such as magazine articles and Internet resources that
could be adapted for the same purpose.

This was actually a benefit to the project, however. The lack of authentic
materials made it possible to rewrite existing materials to more closely reflect the LBS
level they were intended for. This step would likely have been necessary anyway, given
that learning materials encountered in academic settings at the post-secondary level are
frequently more complex than a learner at level 4 or 5 would be expected to manage.
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Once we had gathered or created the materials, the next step was to examine
them to determine the embedded literacy and basic skills. For each demonstration
activity we asked the following set of questions:

. How would an apprentice use these materials?

. What is the LBS learner expected to do with these materials? What is the
outcome of the demonstration?

. What is the overall LBS level of the demonstration?

. Which LBS learning outcomes are embedded in the task?

. What specific success markers are embedded in the task for each of the related
learning outcomes? What are the main success markers?

. How will the assessor know that a learner is using the specific skills to complete
the demonstration? What will the assessor see the learner doing?

. How will success with the demonstration be measured?

This step may seem somewhat out of place in light of suggestions from
other sources, such as the Ontario Literacy Coalition’s Designing Down,
Assessing Up (2001). These resources recommend that practitioners first identify
the gap that exists between a specific learner’s current skills and the skills that
s/he will need to achieve the short-term goal.

In the case of this project, however, the objective was to create more
generic demonstrations: demonstrations that would reflect the needs of any
apprenticeship candidate who is functioning at a given LBS level. This difference
meant that we would have to include an extra step in designing the
demonstration activities: identifying the prior learning that would need to take
place in order for a learner to successfully complete the task. This will be
discussed further in the Designing the Demonstrations section of this report.

Once we understood the requirements of each demonstration, it was time
to start designing the demonstrations themselves.

Designing the Demonstrations

For each of the ten demonstrations (one for each of the five LBS levels in two
apprenticeships), we followed best practice for development. We chose to model the
demonstrations after the sample demonstrations posted on the Demonstrations Ontario
web site, and to use the resources provided in the Quality Toolkit section of the site.
These resources are:

Quality Principles for Developing Demonstrations;
. Essential Elements of a Demonstration; and,
. Quality Checklist: Checklist for Developing a Quality Demonstration.

We felt that by using these tools, we would create demonstrations that are consistent

with best practices in assessment, and that were valid evidence of learner progress in
improving literacy and basic skills. We also felt that using a familiar and consistent format
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would benefit practitioners throughout Ontario who were familiar with the model
demonstrations located at the Demonstrations Ontario web site. When designing the
demonstrations, we used the following steps.

Gather the demonstration materials.
Materials were gathered. For each demonstration, we examined the materials to
determine the:

. relationship to their respective apprenticeship program;

. real-life application in the apprenticeship program;

. level of integration and application of embedded literacy and basic skills;

J specific skills embedded in the task;

. the degree of problem-solving and critical thinking that would be required
to complete the activity;

. overall LBS level of the task.

In cases where authentic materials existed, they were modified to match the LBS
level that the demonstration was intended to assess. In other cases, authentic materials
were designed from scratch, using valid and accurate information from a variety of
sources.

At this stage, we also designed the task that the learner would be expected to
perform as a demonstration. This involved examining how the materials would be used
in a real-life situation, and modelling the demonstration on that basis. In some cases, we
needed to modify the requirements, however.

In the LBS Program, demonstration activities are intended to assess the learner’s
progress in the development of literacy and basic skills. Although every effort has been
made throughout the project to use real-life applications of these skills, many of the
tasks that apprentices are expected to perform do not involve the integrated application
of a number of LBS learning outcomes.

For example, an electrician’s apprentice may be required, as part of his day-to-
day activities, to measure lengths of wire, but s/he will not necessarily be expected to
write that information down, since it may be up to the electrician to record the amount of
wire used on an invoice. In order to integrate the outcomes Use Measurements for
Various Purposes and Perform Basic Operations with Numbers, it was necessary to
create a chart upon which the LBS learner would record and total the measurements
taken

We recognise that using a chart like this one is somewhat artificial when it comes
to real-life application of skills. However, we were also mindful of the fact that LBS
learners who are considering an apprenticeship program will be expected to complete
similar tasks when they are working in an academic setting (either in completing a
secondary school education or equivalent, or in the in-class portion of apprenticeship
training). This is another reason to modify authentic tasks to include an integrated set of
learning outcomes.
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In every case, we attempted to balance the need to create authentic
demonstrations with the need to create demonstration activities that accurately reflect
the integrated use of literacy and basic skills.

We also tried to keep in mind that LBS instructors are not qualified to teach the
trade-specific skills that hairstylist or electrician’s apprentices would need. We therefore
had to include trade-specific information within the demonstration itself, using concepts
and vocabulary that are consistent with the learner’s current level of functioning.

Give the demonstration a title
The title for each demonstration needed to be meaningful, and actually reflect
what the learner would do during the demonstration.

Describe the demonstration activity

This step is designed to provide learners and practitioners with an overview of
the demonstration. It tells them precisely what the learner will be doing, and gives them
an idea about how the demonstration is linked to the short-term goal and to the LBS
Learning Outcomes.

State the main goal path

This step is intended to link the demonstration to a long-term goal as described in
LBS Programs. It also provides practitioners with a way to record the demonstration on
the training plan for statistical purposes and record keeping. There are three possible
main goal paths for each demonstration.

. employment;
J further education or training; or
. personal independence.

State the short-term goal(s)

For each demonstration, there are several possible short-term goals. These are
listed so that practitioners and learners can decide whether the demonstration activity
meets their current needs. Learners may be working on one or more of the listed short-
term goals.

Assign an overall LBS level

For this step, we examined both the demonstration materials and the complexity
of the tasks that the learner was expected to perform. We also considered the level of
integration that the learner would need to use to successfully complete the task. Using
MTCU’s Working With Learning Outcomes, we assigned an overall LBS level.

State the Domains and Learning Outcomes

Each demonstration lists the specific domains that are embedded in it, as well as
the relevant learning outcomes for each domain. This allows practitioners and learners
to quickly decide whether the demonstration activity is appropriate. It also provides
evidence of the demonstration’s validity in that it shows exactly what will be assessed.
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State the Skill Sets and Success Markers

A list of skill sets and success markers was created for each demonstration
activity. This list reflects the main skills that are embedded in the demonstration, which
can be demonstrated by the learner. These are the skills that the practitioner will be able
to observe and evaluate while the learner is completing the demonstration, as well as in
the final results. This adds to the validity of the demonstration.

Provide instructions for the practitioner

Instructions for the practitioner ensure that the demonstration will be
administered in a consistent way, and will improve the reliability of the demonstration. In
addition, instructions to the practitioner offer suggestions on how to administer the
demonstration, as well as

. possible variations for administering the demonstration;

. assistance that the practitioners is allowed to give the learner, consistent
with the LBS level;

. a list of resources that the learner will need to complete the
demonstration; and,

. an answer sheet for the demonstration (see the Design an Assessment

Tool section for further details).

Time limits were not included with these demonstrations, since they have not been field
tested with learners at this time.

Provide instructions for the learner

Each demonstration also includes instructions for the learner. The learner
instructions are written clearly, and at the appropriate LBS Level. They inform the learner
about how to complete the demonstration, as well as the resources that they are allowed
and will need to complete the demonstration.

Design an assessment tool

An assessment tool was designed for each demonstration that is consistent with
the demonstration itself. When selecting the assessment tool, we kept the following
questions in mind.

J What learning outcomes, skill sets and success markers is the
demonstration assessing?

. Does the demonstration activity measure what we want it to measure?

. What is the level of proficiency required for success with the
demonstration?

. What kind of assessment tool (cut line, marking scheme or rubric) is best
for use with this demonstration?

. How would the performance of this task be judged in real-life situations?

. What kind of feedback would be most useful to the learner completing the
demonstration activity?

. What opportunities will the learner have for self-reflection and self-
evaluation?
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Demonstration Format

All of the demonstrations for both trades are formatted in the same way. Each
demonstration contains the following components.

Cover Page

The cover page contains the information that a practitioner will need to select an
appropriate demonstration for the learner, as well as places to record the learner’s
identifying information and the general outcome of the demonstration.

Embedded Skills

Each demonstration includes a list of the learning outcomes, skill sets and
success markers that are embedded in the task. This list is intended to provide details of
the task for assessment purposes.

Demonstration Guidelines

Each demonstration also contains demonstration guidelines that are instructions
for the practitioner. As noted earlier, the guidelines include instructions for administering
the demonstration, assistance allowed resources required and an answer sheet with the
assessment tool.

Demonstration Activity

The demonstration is presented for the learner and includes a cover sheet,
instructions, all of the materials required to complete the demonstration, and a learner
self-evaluation method.

Evaluation of Demonstrations

Once completed, the demonstrations were shared with two groups of individuals:
practitioners and trades people.

The trades people who were consulted in the early stages of demonstration
development were again called upon to review the completed materials. They were
asked to evaluate the demonstrations on the basis of:

J the accuracy of the information contained in the demonstrations;

. the applicability of the demonstrations to on-the-job or in-class
apprenticeship training;

. the relevance of the demonstrations to the day-to-day responsibilities of
an apprentice;

. the relevance of the demonstrations to other day-to-day activities that a
learner might need to do; and,

. the overall clarity and logical presentation of the demonstration.
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Practitioners who reviewed the demonstrations were asked to comment on;

. the appropriateness of the demonstration for the assigned LBS level;

. the validity of the list of embedded learning outcomes, skill sets and
success markers;

. the fairness of the conditions for administering the demonstration;

. the appropriateness of the assessment tool;

. the clarity and logic of the demonstration and the instructions; and

. feedback from learners, if the demonstration was administered.

In no cases did the practitioners attempt to use the demonstrations with
learners. It was not possible, therefore, to determine the time limit that should be
placed on the individual demonstrations, nor the accuracy of the assigned overall
LBS level.

The demonstrations were revised on the basis of feedback from the two
groups of individuals. Feedback from experienced trades people was generally
good. There were some suggestions to modify existing information to more
closely reflect the reality of day-to-day practice in the trade. In some cases,
suggestions were made to change vocabulary to reflect current usage.

LBS instructors were most often concerned with the length of time that
demonstrations would take to complete. We therefore included suggestions for
administering the demonstrations in more than one session, according to the
learner’s special needs.

Practitioners working with low-level learners also noted that the
demonstrations at Levels 4 and 5 were likely to difficult for their students to
complete. We feel that the demonstrations now clearly indicate the level and type
of prior learning that would be required to successfully complete the
demonstration. We also feel that assessment tools provided for demonstrations
at levels 4 and 5 demonstrations could be modified to accommodate learners at
lower levels.
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Electrician Apprenticeship Candidates

Demonstration: LBS Level 1
Building a Simple Switch

Name:

School:

Date Completed:




Learner Name: Date Completed:

Demonstration Title: Building a Simple Switch LBS Level: 1

Description:
In this demonstration, the learner will read a set of instructions and build a simple switch to
operate a battery-powered device.

Main Goal Path:
Further education and training

Short-term Goal:
The goal is to increase reading and numeracy skills to follow instructions at level 1 to prepare
for entry to an apprenticeship program as a construction electrician.

Primary Outcome:
Read with understanding for various purposes

Secondary Outcomes:

Write clearly to express ideas

Perform basic operations with numbers
Use measurement for various purposes

Materials Required:

* Scissors, magic marker, Crazy glue, wire strippers

* 2 lids from a tin can

* anatural or synthetic sponge, approximately 3” x 5”

* 9 volt battery (this should be a relatively fresh battery, since the buzzer draws quite a bit
of power)

* 12 inches of doorbell or telephone wire

* 12 volt DC electric buzzer (Radio Shack catalogue #273-55, $4.29, plus tax)

* electrical tape

Practitioner Name:

How is this demonstration linked to the learner’s goals?

Demonstration Results:

Yes
Yes

No
No

Activity Successfully Completed?
Level Successfully Completed?

(MY W
(MY W




Demonstration Title: Building a Simple Switch LBS Level: 1

Practitioners Instructions:

1. Make sure the learner understands the information and instructions for this demonstration

2. Go over the evaluation section with your learner to ensure that the learner understands
what skills, knowledge or behaviours are being assessed by this demonstration and how
they will be evaluated.

3. Discuss with the learner and decide on a reasonable length of time for the completion of
this demonstration activity. Record this information on the assessment form.

4. When the learner has completed the demonstration, provide a way for the learner to self-
reflect on the experience. Complete the assessment form with the learner, and note
whether it was successful or needs to be tried again.

Prior Learning Required:
The learner needs to be familiar reading short texts, simple written and illustrated
instructions, reading linear measurements in inches, definition of familiar electrical terms.

Help Allowed:
* clarification of instructions
* assistance with decoding unfamiliar words.

Possible Adaptation:

This demonstration may be completed in three separate sessions, if time or concentration are
issues. This demonstration could also be modified for a group project. In that case, the speak
and listen effectively learning outcome could be used.




Demonstration Title: Building a Simple Switch

LBS Level: 1

Skills Embedded in the Task

Learning Outcomes

Skill Sets

Success Markers

Read with
understanding for
various purposes

Read and Comprehend

Follows written instructions up to 6
steps, and instructions contain only
one step per sentence (transition from
level 1 to level 2)

reads a short text made up of a
minimum of 2-3 short, simple
sentences, may include illustrations
and most words can be understood in
context (transition from level 1 to 2)

Read to find
information and for
research

1dentifies various conventions of
formal texts and uses them to locate
and interpret information (diagrams)

Write clearly to
express ideas

Write for various
purposes

expresses an idea in writing (transition
from level 1to 2)

completes forms that require only
personal identifying information
(transition from level 1 to 2)

Perform basic
operations with
numbers

Write numbers

read and write numerals from 0 to 100

Use measurement for
various purposes

Linear measurement

estimates, measures and records the
linear dimensions of objects using
inches (level 2)




Demonstration Title: Building a Simple Switch LBS Level: 1

Assessment Tool; Marking Scheme
Learning Criteria # of Marks
Outcome
Read with Reads and follows instructions for Part 1 /5
understanding | accurately.
for various Reads and follows instructions for Part 2 /5
purposes accurately.
Reads and follows instructions for Part 3. /5
Answers the questions correctly in Part 3. 2 mark for
each correct
answer
Write clearly to | Answers questions in writing. The meaning of | 3 marks for
express ideas the answer is clear, but the answer does not each answer
have to be a complete sentence.
Completes the cover sheet correctly. /5
Prints answer legibly. /5
Total Marks /40

The level of performance required for success in this demonstration is

The agreed upon amount of time for the learner to complete this task is



Demonstration Title: Building a Simple Switch LBS Level: 1
Learner Instructions

What to do

1. Read the whole experiment first.

2. Do one part at a time.

3. Do all the steps in each part.

4. Ask your teacher to check your work in each part.




Part1:  Getting Started

In this part you will get your supplies ready. Make sure you have everything on
both lists.

Tools

* A pair of scissors

* A pair of wire strippers
* A magic marker

* Crazy Glue

Supplies

* 12 volt electric buzzer from Radio Shack

* About 12 inches of doorbell or telephone wire
* 9 volt battery

* 2 lids from a tin can

* A sponge

* Electrical tape

And that’s it! You’re ready to start your experiment!



Part 2: Build the switch

Now it’s time to put the switch together. Remember to be careful when
working with the tin can lids. They’re sharp!

1.

A

The two tin can lids will be the two sides of the switch.

Use a magic marker to trace the shape of one tin can onto the sponge.
Draw a line to divide the circle you have drawn in half.

Cut a half circle out of the sponge.

Glue the sponge to both tin can lids so that it looks like the picture.

Your work should look like this

You’re ready to get wired!



Part3:  Getting Wired

Now 1it’s time to wire the switch to the
buzzer and battery.

First get the wire ready.

1. Separate the wire into two strands. I‘
2. Use only one strand of this wire.
3. Strip about 2 inches off both ends of the One strand of stripped

wire

strand of wire.

Next wire the buzzer to the switch and battery.

1. Use electrical tape to tape the red wire from
the buzzer to the top half of your switch.

2. Use electrical tape to tape the black wire
from the buzzer to the negative ( -) pole of

the battery. Buzzer with red and
black wire

3. Use the electrical tape to tape the stripped wire to the
bottom of your switch.

4. Use the electrical tape to tape the wire from the bottom of
your switch to the positive ( + ) pole of the battery.

9 Volt Battery

Now you’re playing with power! Your switch should now look
like this.



Part3: Buzzing Around

It’s time to test your switch.

Make sure that all of the wires are attached with tape.

Ask your teacher to check your work.

Press the two tin cans together.

Answer the questions below.

Put your name, school and the date on the front page of this handout.

Nk

What happened when you pressed the lids together?

Are there things in your house that work the same way as the switch? What

are they?

Did you like doing this experiment? Why or why not?




Electrician Apprenticeship Candidates

Demonstration: LBS Level 2
Rewiring a Room

Name:

School:

Date Completed:




Learner Name: Date Completed:

Demonstration Title: Rewiring a Room LBS Level: 2

Description:
In this demonstration, the learner will determine the gauge of wire to use by reading a chart,
and then read a diagram to determine the amount of wire required for the room.

Main Goal Path:
Further education and training.

Short-term Goal:

The goal is to increase reading and numeracy skills to read diagrams, locate information in
tables, read measurements, and follow instructions at level 2 to prepare for entry to an
apprenticeship program as a construction electrician.

Primary Outcome:
Read with understanding for various purposes.

Secondary Outcomes:

Perform basic operations with numbers.
Use measurement for various purposes.
Write clearly to express ideas.

Materials Required:
* Pen or pencil, eraser, etc.
* Dictionary or glossary of electrical terms.

Practitioner Name:

How is this demonstration linked to the learner’s goals?

Demonstration Results:

Yes
Yes

Activity Successfully Completed? No

Level Successfully Completed?

(MY
(MY




Demonstration Title: Rewiring a Room LBS Level: 2

Practitioners Instructions:

1. Make sure the learner understands the information and instructions for this demonstration

2. Go over the evaluation section with your learner to ensure that the learner understands
what skills, knowledge or behaviours are being assessed by this demonstration, as well as
how they will be evaluated.

3. Discuss with the learner and decide a reasonable length of time for the completion of this
demonstration activity. Record this information on the assessment form.

4. When the learner has completed the demonstration, provide a way for the learner to self-
reflect on the experience. Complete the assessment form with the learner, and note
whether it was successful or needs to be tried again.

Prior Learning Required:

The learner needs to be familiar reading short texts, simple written instructions, simple
tables, linear measurements, and definition of familiar electrical terms and imperial units of
linear measure.

Help Allowed:
* C(Clarification of instructions.
* Assistance with decoding unfamiliar words.

Possible Adaptation:
This demonstration may be completed in two separate sessions, if time or concentration
are issues.




Demonstration Title: Rewiring a Room LBS Level: 2

Skills Embedded in the Task

Learning Outcomes Skill Sets Success Markers
Read with Read and Comprehend | ®* reads a short text made up of a
understanding for minimum of 2-3 paragraphs and
various purposes may include illustrations, and
many words can be understood
in context

* follows written instructions up to
6 steps, and instructions contain
only one step per sentence
(transition from level 1 to 2)

Read to find * identifies various conventions of
information and for formal texts and uses them to
research locate and interpret information
(simple charts and drawings)
Write clearly to Write for various * writes answers to simple
express ideas purposes comprehension questions in
sentence form
Perform basic Write numbers * reads and writes numerals from
operations with 0 to 1,000
numbers Add and subtract * adds and subtracts two-digit

numbers with and without
regrouping with sums less than
101 (transition from level 1 to 2)

Use measurement for | Linear measurement * ecstimates, measures and records

various purposes linear dimensions of objects
(using metric or imperial
measures)

¢ rounds off measurements to the
nearest foot




Demonstration Title: Rewiring a Room LBS Level: 2
Answer Sheet

Part 1: What kind of wire is needed (Total of 8 marks)

Question

1. Why do you think the electrician wants all new wire?

He room is already wired with aluminium. You can’t install copper-wired fixtures and
receptacles when there is aluminium wire installed.

2. What gauge of wire should John use to rewire the recreation room circuit?

14 gauge wire

Part 2: How much wire will you need? (Total of 22 marks)

Measure from... You can use this column to do
your rough work

The breaker box to the junction
box for the light. 44+6+8 = 18
Junction box for the light to
receptacle #1 6’+7 = 13’
Receptacle #1 to receptacle #2 8 = 8

Junction box for the light to light
switch 6’+6°8 +4 = 16> 8”

Subtotal of wiring for the room 18 +13+8 +16° 8= 55°8”

Add 5 feet for making all the 5587 +5 = 60’ 8”
connections
Round up to the nearest foot 61’

Total wiring needed for the room 61’




Demonstration Title: Rewiring a Room LBS Level: 2
Assessment Tool: Marking Scheme
Criteria # of Marks Comments

Part 1: What kind of wire is needed?

Question 1: 5 marks

* Follows written instructions. /1

* Locates and interprets information n a /1
short text.

*  Writes the correct answer to a simple /3
comprehension question in sentence
form.

Question 2: 3 marks

* Locates and interprets information in a /1
short text.

*  Writes the correct answer to a simple /2
comprehension question in sentence
form.

Part 1 Total /8

Part 2: How much wire will you need?

Question 3: 7 marks

* Locates and interprets information in /5
drawings.

* Reads and writes numerals from 0 to /5
1,000.

* Adds and subtracts two-digit numbers /5
with and without regrouping.

* Records linear dimensions of objects /5
using imperial measures.

* Round up to the nearest foot. /2

Part 2 Total 122

Total Marks /30

The level of performance required for success in this demonstration is

The agreed upon amount of time for the learner to complete this task is




Demonstration Title: Rewiring a Room LBS Level: 2
Learner Instructions

What to do

1. Read the whole activity first.
2. Do one part at a time.

3. Ask your teacher if you need something explained to you.




Part 1: What kind of wire is needed?

Read this story and the information in the box. Answer the

questions using complete
sentences.

Mike Smith owns a house
that was built in 1968. He would
like to turn a part of his unfinished
basement in to a recreation room.
The room is already wired with
aluminium. Mike would like to
add 2 new receptacles and a new
light fixture in his room. He calls
your company to do the work.

When you arrive, the
electrician tells you to run new
copper wire from the circuit box to
the places in the room where the
receptacles and light will be. Why
do you think electrician wants all

new wire?

What’s wrong with aluminium wiring?

Nothing really, if it’s properly maintained.
There was a copper shortage between the
1950°s and 1970’s. So, aluminium wiring
was used in most houses built or renovated
at that time. Builders used a larger gauge
aluminium wire so that it could safely carry
the same amount of current as copper.

But, there are some problems with aluminium
wire.

it is softer than copper and can be
damaged easily;

it can come loose or get disconnected
when receptacle it is wired to gets hot;
it overheats and breaks faster than
copper.

After the 1970’s builders went back to using
copper. Today, electrical appliances, lighting
fixtures and other electrical devices are wired
with copper. So, what’s the problem? When
you mix copper and aluminium it can start a
fire!

If your house is wired with aluminium, you
have to use switches receptacles and
fixtures that are made for aluminium. If
you can’t find these, call an electrician.

~ Turn the page ~



You will have to install copper wire before you can install the receptacles

and the light fixture. When all the wire is in place, the electrician will make

the connections. Only a licensed electrician can make these connections.

First you will have to decide what gauge of wire you need to install.

Here is a chart that describes some different wire gauges and their uses.

Copper Wire Gauges

Wire Gauge

Size
(Max. amp)

Purpose

14

15

Lighting, small appliances, receptacles
for lamps, televisions, etc.

12

20

Larger appliances and receptacles
(microwave ovens, motors, etc.)

10

30

Major appliances (dryers and 220 volt
appliances such as air conditioners or
furnace).

What gauge of wire should John use to rewire the recreation room circuit?




Part 2: How much wire will you need?

Next, you will have to figure out how much wire you will need. On the next
page there is a drawing of the room that needs rewiring. It has all the
measurements that you will need to use.

Now look at the chart below. For each step in the chart, you will have to add
more than one measurement. Look at the diagram to see all the lengths that
you will need for each step.

Fill out the chart below using the measurements from the diagram.

Column 1 Column 2 Column 3
Measure from... You can use this column to Total
do your rough work
Step 1
The breaker box to the
junction box for the light.
Step 2

Junction box for the light to
receptacle #1.

Step 3

Receptacle #1 to receptacle
#2.

Step 4

Junction box for the light to
light switch.

Subtotal of wiring for the
room.

Add 5 feet for making all the
connections.

Round up to the nearest foot

Total wiring needed for the
room.

Give this handout to your teacher when you are done.






Electrician Apprenticeship Candidates

Demonstration: LBS Level 3
Calculating Your Hydro Bill

Name:

School:

Date Completed:




Learner Name: Date Completed:

Demonstration Title: Calculating Your Hydro Bill LBS Level: 3

Description:

Read a text about how hydro costs are calculated. Determine the amount and cost of
electricity used in a real-life situation. Read a meter and calculate the cost of electricity
provided.

Main Goal Path:
Further education and training.

Short-term Goal:

The goal is to increase reading and numeracy skills to read diagrams, locate information in
tables, read measurements, and follow instructions at level 2 to prepare for entry to an
apprenticeship program as a construction electrician.

Primary Outcome:
Perform basic operations with numbers.

Secondary Outcomes:
Read with understanding for various purposes.
Use measurement for various purposes.

Materials Required:

* Pen or pencil, eraser, etc.

* Dictionary or glossary of electrical terms.
* Calculator.

Practitioner Name:

How is this demonstration linked to the learner’s goals?

Demonstration Results:

Yes
Yes

Activity Successfully Completed?
Level Successfully Completed?

(MY W




Demonstration Title: Calculating Your Hydro Bill LBS Level: 3

Practitioners Instructions:

1. Make sure the learner understands the information and instructions for this demonstration

2. Go over the evaluation section with your learner to ensure that the learner understands
what skills, knowledge or behaviours are being assessed by this demonstration, as well as
how they will be evaluated.

3. Discuss with the learner and decide a reasonable length of time for the completion of this
demonstration activity. Record this information on the assessment form.

4. When the learner has completed the demonstration, provide a way for the learner to self-
reflect on the experience. Complete the assessment form with the learner, and note
whether it was successful or needs to be tried again.

Prior Learning Required:
The learner needs to be able to independently read textbooks, charts and diagrams. The
learner should be able to select and perform basic operations with whole numbers, decimals
and money amounts, divide a whole number by 1,000, multiply a decimal number by a
decimal number to hundredths.

Help Allowed:
* The learner can use a calculator for multiplying decimal numbers to hundredths.
* The learner may use a dictionary, thesaurus or glossary of electrical terms.

Possible Adaptation:
The learner could expand on the demonstration by reading his/her own hydro meter at home,
or by checking the calculation on his/her own bill.

This demonstration may be completed in three separate sessions, if time or concentration are
an issue.




Demonstration Title: Calculating Your Hydro Bill

LBS Level: 3

Skills Embedded in the Task

Learning Outcomes

Skill Sets

Success Markers

Read with
understanding for
various purposes

Read to find
information and for
research

uses conventions of formal text
to locate and interpret
information (simple charts)
uses a dictionary or other
reference resources as needed

Perform basic
operations with
numbers

Add and subtract

adds three-digit numbers with
and without regrouping (level 2)
subtracts two five-digit numbers
(level 3+)

adds and subtracts decimal
numbers to hundredths

Multiply and divide

multiplies a two-digit number
by a three-digit number
multiplies a four-digit number by
a two-digit number (level 4?)
divides whole numbers by 1,000
(not one of the success markers)
multiplies decimal numbers to
hundredths by a decimal number
to hundredths using a calculator




Demonstration Title: Calculating Your Hydro Bill LBS Level: 3
Answer Sheet

Part 1: Understanding Electricity

Question

1. How many volts would you have if you had 5 amps of energy with 10 ohms of
resistance? (15 volts)

2. How many watts would be transferred if you had 50 volts at 5 amps? (250 watts)

Part 2: Calculating Electricity Use

Question 3

Calculate the total number of watts used for each device. (100, 200, 120, 80 watts)

Find the total watts used. (500 watts)

Calculate how many kilowatts that would be. (0.50 kilowatts)

Calculate the number of kilowatt hours. (2.5 kilowatt hours)

Calculate the cost of electricity for a 5 hour period at 7¢ per kilowatt hour. (§0.175)

o alo o

Calculate the cost to run the same electrical devices, for the same number of hours
per day, in the month of September? Remember that September has
30 days. ($5.25)

Part 3: Reading Your Meter

Question

4. Read the meter in the example above and record the meter reading. (6,254 Kwh’s)

b

Read the meter in the example above and record the meter reading. (5,247 Kwh’s)

6. a) Total number of kilowatt hours used in 2 months. (1,321 Kwh’s)
b) Cost of electricity at 7 cents per kilowatt-hour, rounded off to the nearest cent.
($9.247 rounded off to $9.25)




Demonstration Title: Calculating Your Hydro Bill LBS Level: 3
Assessment Tool: Marking Scheme

Criteria # of Marks Comments

Part 1: Understanding Electricity

Question 1: 3 marks
* locate and apply formula from text /2
* answer a multiplication question /1

Question 2: 3 marks

* locate and apply formula from text /2
* answer a multiplication question /1
Part 1 Total /6

Part 2: Calculating Electricity Use

Question 3: 12 marks

e Calculates the watts used by 4 electrical /2
devices by multiplying (3a)
* (Calculates the total wattage used by /2
adding (3b)
* Divide a 3-digit number by 1,000 (3¢c) /2
*  Multiply a decimal number by a whole
number (3d) /2
*  Multiply a decimal number by a money
value (3¢) /2
*  Multiply a decimal number by a whole
number (3f) /2

Part 2 Total
/12




Criteria # of Marks Comments
Part 3: Reading Your Meter
Question 4: 5 marks
* Locate and interpret information /3
on a diagram.
e Write the correct answer in standard form. /1
Question 5: 5 makrs
* Locate and interpret information /3
on a diagram.
e Write the correct answer in /1
standard form.
Question 6:
* Select the correct operations. /2
¢ (Calculate the correct solution. /2
Part 3 Total /12
Total Marks /30

The level of performance required for success in this demonstration is

The agreed upon amount of time for the learner to complete this task is




Demonstration Title: Calculating Your Hydro Bill LBS Level: 3
Learner Instructions

Instructions

1. Look over the whole activity first.

2. Read the material, and answer all of the questions.

3. Try to work on your own without your teacher’s help.

4. Make sure you fill in the information on the cover page before you hand
in the activity.

5. You can use a calculator to complete questions 2c¢), 2d), 2e) and 2f) only.

6. You can use a dictionary if you are unsure of any of the words in this

activity.




Demonstration Title: Calculating Your Hydro Bill LBS Level: 3

Part1:  Understanding Electricity

When the hydro bill arrives in the mail, most people just check the total
amount owing and pay it. They don’t think about how the hydro company
calculates the charges. But, knowing a little about how you are charged for
electricity can help you find ways to save money and detect electrical problems in
your house.

Whenever you turn on a light or electrical appliance, electrons begin moving
through the wire, creating electricity. The rate of flow of electrons through a wire
1s measured 1n units called amps, which is short for amperes.
The symbol 7 is used to represent amps or current.

All electrical devices resist the flow of current. This resistance is similar to
friction. The energy that is used to overcome resistance appears as heat. Electrical
resistance is measured in units called o/ms.

The symbol R is used to represent resistance or ohms.

It takes hard work to overcome electrical resistance. The volt is the unit of
electromotive force needed to move a current of one amp through a resistance of
one ohm.

The symbol V'is used to represent volts.

To calculate voltage, you multiply the amps or current by the ohms.




What’s electricity?

The electricity that we pay for is electrical power, not the amount of
electrical energy generated. Electrical power is the rate at which electrical energy
is transferred. Electrical power 1s measured in units called watts. Watts (power) is
calculated by multiplying volts and amps.

Answer the following two questions based on what you have just read.

1. How many volts (¥) would there be if you had 15 amps (1) of energy and 10
ohms (R) of resistance?

2. How many watts (P) would be transferred if you had 50 volts (V) and 5
amps (I)?

Part2: Calculating electricity use

It doesn’t take much to use up one watt, so our electricity usage is measured
n kilowatts.

| 1 kilowatt = 1,000 watts |

But, we don’t really pay for electrical power itself. Electrical rates are based
on how long we use an amount of power that is transferred to us. In other words,
we pay for the cost per kilowatt-hour (Kwh). One kilowatt hour means that /
kilowatt (1,000 watts) is transferred continuously for a period of 1 hour.




Here’s an example. Let’s say that you turn on a lamp with a 100 watt bulb at 6:00
p.m. and turn 1t off at 11:00 p.m. It takes 100 watts to light the bulb.

100 watts = 100 ~ 1000 kilowatt = 1 + 10 kilowatts = 0.1 kilowatts

So, the light bulb will use 0.1 kilowatts. But, the light will be on for 5 hours
(from 6:00 p.m. until 11:00 p.m.). So, the lamp will use 0.1 kilowatts for 5 hours.

0.1 kilowatts x 5 hours = 0.5 kilowatt hours

Electricity rates vary according to the season when electricity is used, where
you live, and sometimes, by how much electricity you use. Let’s say that hydro in
your area is 7¢ per kilowatt-hour.

“ 0.5 kWh x 30.07 = $0.035 \I

So, using a lamp with a 100 watt bulb for 5 hours will cost you 3 _ cents.
That doesn’t seem like very much at all! But normally, we use much more than just
one lamp during the evening hours. Here is an example of electricity use in the
typical household.

Based on what you’ve just read, answer the following questions.

3. Between the hours of 6:00 p.m. and 11:00 p.m., John has agreed to clean the
oven. Meanwhile Mary is watching television in the livingroom and has two
lamps burning. Adam is reading in his bedroom. Let’s see how many watts
all of these devices use.

a) Calculate the total number of watts used for each device. Write
your answers in the “Total Watts” column.



b)  Add up the watts to find the total watts used. Write your answer
in the “Total Watts” column.

Electrical device

Number of Watts

Total Watts

1 kitchen light

100 watts

2 livingroom lamps

100 watts each

1 television

120 watts

2 bedroom lamps

40 watts each

Total number of
watts

) Now calculate how many kilowatts that would be.

watts +~ 1,000 =

Kilowatts

d) Next, calculate the number of kilowatt hours.

kilowatts x 5 hours =

Kkilowatt hours

e) Finally, calculate the cost of electricity for a 5§ hour period at 7¢
per kilowatt-hour.

kilowatt hours x $0.07 =$

f) How much would it cost if the same electrical devices were to run
for 5 hours each day in the month of September? (Remember that
September has 30 days!)

Notice that in Question 3 we did not include the cost of running the
refrigerator or other major appliances. Electrical appliances can use large amounts
of electrical power. For example, if John was cleaning a self-cleaning oven, it
would draw about 2600 watts! That’s 2.6 kilowatts. At 7¢ a kilowatt-hour, that’s
18.2¢ for every hour that the oven is operating.



Also keep in mind that hydro providers also include distribution and
customer charges in the monthly charges. Electricity is also subject to the Goods
and Services Tax (GST). These charges will increase the final amount that you
owe.

Part3: Reading your meter

The electrical meter is usually installed
by the hydro company on the outside wall of
your house or in the basement. The meter
records the number of kilowatt-hours you have
used.

Newer meters are digital and quite easy
to read. Older meters, however, use a four-dial
display. Each dial on the meter represents a
different place value.

. One complete revolution of dial #1 represents 10,000 Kwh (kilowatt hours)
. One complete revolution of dial #2 represents 1,000 kWh (kilowatt hours)
. One complete revolution of dial #3 represents 100 kWh (kilowatt hours)

. One complete revolution of dial #4 represents 10 kWh (kilowatt hours)

The electrical meter is usually installed by the hydro company on the outside
wall of your house or in the basement. The meter records the number of kilowatt-
hours you have used. The dials on the meter represent the place value.

Newer meters are digital and quite easy to read. Older meters, on the other
hand, use a four-dial display. Each dial on the meter represents a different value of
kilowatt hours.

. One complete rotation of dial #1 represents 10 Kwh (kilowatt hours)

. One complete rotation of dial #2 represents 100 kWh (kilowatt hours)

. One complete rotation of dial #3 represents 1,000 kWh (kilowatt hours)
. One complete rotation of dial #4 represents 10,000 kWh (kilowatt hours)

Instead of counting kilowatt hours, imagine that the meter is actually
counting pennies. Dial #1 moves up one every time you put a penny on the pile.



When you get to 10 pennies, dial #1° returns to the 0, and dial #2 moves from 0 to
1. In other words, dial #2 counts 1 dime every time dial #1 makes a complete
rotation.
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Now think about kilowatt hours again. When dial #1 makes one complete
rotation, it means that the meter has counted up 10 kilowatt hours. Dial #1 will
then return to 0, and dial #2 will go from 0 to 10 kilowatt hours. When dial #2
reaches the 0 again, that means there are 100 kilowatt hours on the meter. Dial #2
will go back to 0, and dial #3 will go from 0 to 1. And so on.

The meter is read from right to left. When the arrow on the dial is resting
between two numbers, the lower of the two is used. For example, if the indicator
on dial #3 were between the 3 and the 4, you would read this as 300 kWh.

On some meters, all the dials are numbered clockwise (the way a clock is
numbered). On other meters, every other dial is numbered in the opposite direction.
The first number to the left of the 0 is 9. If this is the case on your meter, don’t let
it worry you. No matter which way the dials are numbered, the numbers value
remains the same. In other words, if the arrow is pointing to a 9, it means 9 no
matter which side of the 0 it is on.



Answer the following questions by applying what you have just read.

Dial #1 Dial #2 Dial #3 Dial #4
10,000 Kwh’s 1,000 Kwh’s 100 Kwh’s 10 Kwh’s

Read the meter in the example above and record the meter reading in the
blank spaces provided. Then write the total number of kilowatt hours
recorded on the meter.

Dial #1 Dial #2 Dial #3 Dial #4

Total Number of Kilowatt Hours (Kwh’s)

Dial #1 Dial #2 Dial #3 Dial #4
10,000 Kwh’s 1,000 Kwh’s 100 Kwh’s 10 Kwh’s
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Read the meter in the example above and record the meter reading in the
blank spaces provided. Then write the total number of kilowatt hours
recorded on the meter.




Dial #1 Dial #2

Dial #3 Dial #4

Total Number of Kilowatt Hours (Kwh’s)

The numbers on the dials represent the number of kilowatt hours that have
been used since the meter was installed. The meter is read each month, and the

reading from the previous month is subtracted from the current reading to

determine how many kilowatt hours have been used in the month (or every two

months, depending on when the meter is read).

Question 6

The meter at the Jones residence is read on a bi-monthly basis (once every

two months). The meter is read in February and again in April.

a) Calculate the number of Kilowatt hours that have been used in
two months.

Date Kwh
April 59799.0
February 58478.0

Total Kilowatt Hours

b)  Now calculate the cost of electricity for this residence with a
rate of 7¢ per kilowatt-hour. Round off your answer to the

nearest cent.

Be sure to write your name, school and the date on
the front cover. Check your work and hand in this
assignment.



