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Importance of Welghting

Most teachers basc student grades on more than onc mzasure. A "measure” as uscd in this paper is anything
that is evaluated in such a way as to assign a number to student achievement. A measure could be a quiz, an
assignment, an examination, a project or a term paper. The scores for each of these measures are typically
catered into a grade book and then combined at the end of the grading period to form subtotals (perhaps for
quizzes, assignments, tcsts, etc.) and finally a total score which is used to determine the grade for the student.
In order to allow the measures to have approynate weights, adjustments arc frequently made to the measures

or subtotals before combining.

Th - intcnded weight for each measure is a function of the importance of the objectives that the measure covers.
If aa exam and a project each cover objectives of equal importance they should be combined 1 such a way as
to have equal weight. The intended weight for the exam and project would then be equal. The intended w ight
is the weight assigned by the teacher. A teacher who makes a course outline that states that quizzes and the final
exam cach count for 50% of the grade is giving equal intended weights to these two types of measures.

The actual weight is the weight that truly exists which may or may not be the same as the intended weight, In
the example in Table 1, Joe and Fred take a 50 point true-false exam and turn in a 50 point term paper. Fred
kncw nothing on the exam and simply marked true for every answer, scoring 50% and receiving a grade of F.
Joc was too busy practicing for the baskctball team and so did not turn in a term paper, receiving a score of 0%
and a grade of F. Joc knew all of the objectives covered on the exam and Fred turned in a "perfect” term paper
so they cach reccived 100% (A) on these measures. The teacher wanted the exam and term paper to have the
samc weight (intended weights were equal) so therefore gave each 50 points. Even though Joe ard Fred each
achieved cqually (perfect on ouc measure and nothing on the other), when the scores were added together, Joe
reccived a much lower score than Fred, because the term paper had an actual weight twice as high as the cxam.
The actual weigk.. were much different than the intended weights.

Table 1

Grade Book Data -- Example 1

True/False Exam Term Paper Total
Student —Score _ Grade _Score | Grade =~ _Score
Joe 50 (100%) A 0 (0%) F 50 (50%)
Fred 25 (50%) F 50 (100%) A 75 (75%)

This example supports the idea that variabiliy should be cquated before combining scores. The example in
Table 2 supports the idca that there are times when variability should not be equated before combining scores.
Table 2

Grade Book Data -- Example 2

Student Testl Test2 Total
Joe % 10 100
Fred 100 100 200



Fred knew all of the objectives for both tests and received a perfect score os each. Joe was almost perfect on
the first test but failed the sccond one. If Fred and Joc wers the only studeats in the class and if both measures
were converted to scores that would make the variability of the two measures equal, it would appear as if Joc
scored equally well on both tests. If both tests were cumposed of 100 spelling words randomly chosen from a
list of 500 words and if upon observation they appear to be equally aifficult tests, Joe’s scores of 90 and 10 should
i.c. normally be treated as equally lower than Fred. There would be some situations, bowever, when they would
want to be equated. This might be desired if the instructional period for Test 2 was short, the instruction was

inferior, etc.

The compositc score arrived at by combining measures or subtotals is only valid to the extent that the scores arc
combined properly so that the actual weight of each measure or subtotal in the total score is the same as the
intended weight, The way variability should be treated is complex: in some cases the variability should be used
in the combining, in other cases it should not be.

Typical Teacher Procedures

The usual way teachers deal with weighting is to sclect the possible points for each measure to be proportional
to the weight intended and then just add up the scores at the end of the grading period with no adjustment a:
that time. If scores, measurcs or subtotals arc adjusted before combining, it is done so that the possible points

arc proportional to the intended weight.

This mcthod is appropriate if two conditions both exist: the cousse grades are based on percentage of total
points (a type of criterion-referenced grading) (Oosterhof, 1987), and the scales used for every measure have
the same scale variability (defincd later in this paper). Where course grades are not based on percentage of
points carned, usually a non-mathematical system is used where subjective judgment is used to combine the
mcasurcs and precise weighting is not an issue. This system will not be diszussed in this paper. Wher:
percentage of points is used, measures frequently do not have the same scale variability. In these situations,
teachers usually do not deal with variability in the proper manner.

To equate the variability of measurcs, measurement textbooks such as Gronlund and Linn (1990) usually
rccommend converting all grade book entrics to standard scores such as T scores or stanines and then
multiplying each score by its intended weight before being combined. Teachers who are aware of this
recommendation typically ignore it either because they do not understand it, conversion is too difficult or takes
too much time, or they feel that conversion is not worth the effort. Teachers who use computer grading or
spreadsheet programs, however, can implement this procedure quite easily. However, even if a way was found
to make the use of standard scores easy for tcachers, converting scores to standard scores in some respects just
replaces one kind of iavalid weighting with another. The reason for using standard scores is the fact that the
wcight of a measure is related to the variability of the measure. But the recommendation does not account for
different types of variability: observed, true, and scale variability. It assumes that there is one type of variability
which must be cquated for all measures before combining.

This paper attempts to clarify how different types of variability should be taken into consideration when
combining scorcs.

Types of Variability To Consi*~r When Combining Scores

Variability is a characteristic of scores that must be considercd when combining scorcs. If variability is not
considered, the combincd total scores are likely to be invalid. Whereas most teachers think that the possible
points of a measure is the major determining factor in the weight of the mcasure, in fact only as modifying the
possible points changes the variability of the measure does it influcace the weight. The possible points for
different measures may or may not be related to their variabilitics.



There are thzee types of variability that should be considered in combining scores: truc variability, scale
variability, and observed variability,

True variability is the variability of truc achievement on the variable that is being measured. It is the variability
of true achicvement that actually exists for the students in a given class on a scale from 09% for no achievement
to 100% for perfect achicvement. If the scores on a test equalled the true achicvement for each student, a
student with no achicvement would get a score of 0%; it would be impossible to gain any points by guessing or
bluffing. A student with perfect achicvement would get 2 score of 100%; it would be impossible to lose points
by poor test-taking behavior or imprecise subjective scoring by the teacher. If all students in a class haJ perfect
achievement the true variability would be zero, no matter what type of measure was used. In a perfectly valid
mcasure the obscrved scores are perfectly correlated with true achievement but the observed variability is not
nceessarily cqual to the true variability,. Observed variability would only equal true variability if the scale
mcasured achievement on a scale from 0%-100%. On a true-false test in which some students knew nothing
and some kncw everything, using the range as the measure of variability, the obscrved variability would be from
50%-100% while the true variability would be from 0%-100%. The test could be considered to be a valid
measure of true achievement because the observed and true scores would be perfectly correlated: the true scores
could be computed using a correction for guessing formula (Observed Correct - Observed Incorrest = Truc

Score).

Scale variability is the variability that would exist . persons of all possible levels of achievement (from perfect
achievement to no achicvement) had been measurcd. Scale variability would be based on scores that might range
from 0%-100% for an essay test to 50%-100% for a true-false test. Unless a class is extremely large, it is
unlikely that cither the observed or true variabilities would equal the scalc variability b ‘cause a class seldom
contains both a student that knows everything and a student that knows nothing. Scale variability is usually larger

than true variability.

Obscrved variability is the variability of the observed scores (the actual student scorcs as recorded in a grade
book). Obscrved variability is related to both true variability and scale variability but is usually smallcr than
cither becausc pocr students usually gair: some points by guessing or blufiing and good students usually lose
some points througl: poor test-taking or poor tcacher scoring,

Diflerences in variability betwecn measures may result from three things: differences in true achievement levels
of students, di.ferences in the difficulty of the measure, and difference in the type of scale being used. The
following chart illustrates the relationship between the three types of variability and the influences on them.

Table 3

Influences on Various Types of Variability

Types of Variability True Achievement Difficulty

True Variability X
| Scale Variability
L Qbserved Variability

ifferences i i nt

On measures of equal difficulty and scale, usually the top scores of students are consistently in the 90-100%
range but frequently the lower end of the distribution varies markedly due student-related differences such
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variations in cffort for some students or external factors affecting the amount of learning of some students such
as social events thc night before an exam. Grades should take into consideration these differences in

achicvement; they should not be removed by the weighting process. Where students learn more, they should
normally get higher grades.

Diff in Difficulty

Teachers frequently construct measures of varying difficulty. Mcasures uscd primarily for motivation or practice
such as daily assignments or daily quizzes are usually easier while measures used solely for grading purposes such
as exams and term papers are usually harder. Whereas the level of difficulty should only affect the mean score
of the class, extremely easy measures frequently result in negatively skewed distributions because of an artificial
upper limit to the distribution of scores and thus the obscrved variability is smaller than it would be if the

mcasure was more difficult,

Teachers frequently adjust their grading scheme for measures that are unusually difficult (either too easy or too
hard). Particularly for measures that are more difficult than expected extra points will be given to al! students
or they will be graded from the highest student rather than :he total possible. These procedures only adjust the
central tendency of the scale and not the variability. Usually only measures that arc much casier than normal
will affect the scalc variability. In these cases the artificial upper limit in a sensc changes the scale variability.
While not always reducing the range of scores (the poorest student may approach the bottom o matter what
the difficulty is), the standard deviation is usually reduced due to the truncated upper portion of the distribution.
These differences in variability due to differences in difficulty should be removed in the weighting process. This
frequently cannot be done after the measure has been scored. If there is an upper limit that truncates the
distribution, the distribution of observed scores cannot be converted to a distribution that is perfecily correlated
with the distribution of truc achicvement. The correct way to deal with differences in difficulty is to construct
cach measure to have sufficient difficulty so there is no artificia! upper limit to the distribution (no 100% scorcs
unless there is “perfect” achievement). Any difference in difficulty between the measures would then only affect
the central tendency of the distributions and not the variabilities.

Differences in Type of Scale

Teackzrs frequently construct both objective (multiple choice, truc-false) and subjective (cssay, compositions,
term papers; measures for the same course. The variabilities of these scales range from 0%-100% for essay lests
to 50%-100% for truc-falsc tests. Differences in obscrved variability between measures dae to differences in

scale should be removed in the weighting process.

Variabili | Weighti

Textbooks do not make a distinction between variability due to these three causes when recommending use of
standard scores to equate variability in weighting. If the weighting procedure uses observed variability (standard
deviation) as textbooks recommend, any differences in variability due to differences in true achievement will be
climinated 1n addition to those due to difficulty and type of scale. If there are no differences in observed
variability between measures due to differeaces in true achievement level and if none of the measurses have an
artificial upper limit, then differences in obscrved variability will be the same as the differences in scale variability
and textbook recommendations using standard scores would result in valid total scores. In most cases, however,
this would not be true. The procedures described in this paper show how to remove variability due to difficulty
and type of scale while not removing differences due to true achievement.

The following thrce examples illustrate how differences in observed variability can be caused by differences in
the type of scale used, differences in truc achicvement, and differences in difficulty. In each example there are
two measurc.:, both with 50 points possible, that are to have equal weight when combined to form a total score.



Difference in the type of scale uscd.

For the cxample in Table 4 Joc was “perfect” on the exam and did nothing on the term paper. Fred knew
nothing on the cxam and did a "perfect” term paper. Since each student was perfect on one measurc and
knew nothing (or did nothing) on the other measure they should get the same total score. Differences in
the type of scale make the total scores invalid if the scores are combined without weighting as arc donc

here.

Tablc 4

Grade Book Data -- Example 1

Truc/False Exam Term Paper Total
Student —~Scote . Grade —Score Grade  _Score
Joc 50 (100%) A 0 (0%) F 50 (50%)
Fred 25 (50 %) F 50 (100%) A 75 (75%)

Difference in truc achievement.

The two 50-point essay exams in the example in Table S are scored in a similar manner -- 0% for no
achievement and 100% for perfect achievement (same scale variability) and are cquivalent in difficulty. Joe
did not study at all for the second essay exam and got the score/grade he deserved (0%/F). Fred studied
a bit for the first exam and lcarned half of the material and got the score/grade he deserved (50%/C).
Both students learned everything on onc of the exams. Since Fred learned more of the material covered
on the two cxams he should get a larger total score which in fact he did. The difference in variability
between the two measures which was only duc to truc achievement should ot be removed.

Table 5

Grade Book Data -- Exampic 3

Eeeav Eram 1 Essay Exam 2 Total
Student —Score  Grade —Score Grade = _Score
Joe 50 (100%) A 0 {0%) F 50 (50%)
Fred 25 (50%) C 50 (100%) A 75 (75%)

Difference in difficulty.

The two 50-point cssay exams in the example in Table 6 arc scored in a similar manner -- 0% for no
achievement and 100% for perfect achievement (same scale variabi'ity). Exam two had a truncated upper
limit - its mean score was 9% while the mean of Exam one was 80%. Joe was "perfect” on the first cxam
and Fred was “perfcct” on the sccond exar. Both Joe and Fred forgot to study the same amount of
material for one of the exams. Since both students learned the same amount of material for the two exams,
their total scores should be the same. Differences in scores due to the differences in difficulty should be

removed before combining to form the total score.

[



Table 6

Grade Book Data -- Example 4

Essay Exam 1 Essay Exam 2 Total
Student —Score . Grade —Score  Grade =~ _Score
Joc 50 (100%) A 45 (90%) B 95 (95%)
Fred 40 (80%) B 50 (100%) A 90 (90%)

This paper will deal with the procedurcs for properly dealing with true, observed, and scale variability for correct
weighting with two types of teachers:

1. tcachers who want to use standard scorcs (precise control of variability using textbook recommendations)
in weighting
2. teachers who want to use a simple weighting scheme or no weighting scheme.

Weighting Procedures for Teachers Who Want to Use Standard or Converted Scores

The procedurcs for this scction deal with conversion of individual scores into cither standard scores or converted
scorcs. In the conversion process, standard scores use the obscrved mean and standard deviation. For this paper
the term converted score will be used when a variability measure other than the observed standard deviation is

used during the conversion.
Teachers who want to use standard or converted scores to have precisc weighting should follow these steps:

1. At the end of the grading period, for each measure determine whether the variability of the measure is
different from the other measures in the class due to variation: in true achicvement or due to differences

in difficulty or type of scale used.

2. Decide whether to use an observed or estimated measure of variability as the variability score to usc in
computing the standard or converted scores.

a.  If the observad variability is equal to the scale variability then it can be assumed that there are no
differences due to difficulty or true achicvement and the observed variability is th2 proper one to usc.
The observed standard deviation can also be used if grades are to be based only on relative
achievement (norm-referenced) and not absolute achicvement (criterion-referenced). If, for example,
the lowest scores on two 10 point true-false quizzes (such as 6 on quiz one and 3 on quiz two) arc to
be treated as cqually poor achievement (ignoring o: assuming no differences in difficulty or truc
achievement), the observed standard deviation is appropriate for equating the variability of the two
quizzes.

b. I there are differences in variability duc to difficulty or trie achievement then an estimated n:casure
of variability should be use<. Using the two quizzes of the previrus example where the highest score
on each quiz was 10 poiats, it could be assumed that the differences in range of 6-10 on quiz one and
3-10 on quiz two were diffcrences in difficulty and/or true achievement and therefore the two quizzes
should be treated as measures with equal v ciability. In this casc the same estimated variability
number (range or standard deviation) should be used for the two quizzes.

The range (observed or estimated) cs - be used if the class is large and only approximate adjustment
of scores for variability is needed. If the range is used to convert the scores to a constant scale
variability, the resulting scores are not standard scores but will be called converted scores in this paper.



3. Convert each score to a standard score (z or T) or converted score.

4.  Multiply each score by its intended weight.

5. Add up the scores to form the total scorc.

The following threc examples illustratc how this metbod can be implemented.

1. Using the actual range to make con.cried scores.

Each score in the example in Table 7 is converted to the valucs found in Table 8. Since each quiz is to
have half the weight of the exam (based on their intended weights), the s ores for the quizzes should be
converted to have a range of 16, This can be done by multiplying each Quuz 1 score by 4 and cach Quiz
2 score by 2 to give ranges of 16, 16, and 32 which are proportional to the intended weight. The aumbers
are then summed to form the total score. The Possible, Mcan, and Standard Deviation numbers are not

used in this procedure.
Table 7
Grade Book [rata -- Example §

Quiz 1 Quiz 2 Exam
Studeat 1 10 0 80
Student 2 6 8 100
Possible 10 10 100
Mecan 8 6 80
Standard Dcviation 2 4 15
Range 4 8 32
Intended Weight 1 1 2

Table 8
Converted Scores -- Example §

Quiz 1 Quiz 2 Exam Total
Student 1 40 0 80 120
Student 2 24 16 100 140
Possible 40 20 100 160
Mean 32 12 80 124
Standard Deviation 8 8 15
Range 16 16 32




2. Using the observed standard deviation to make T scorcs.

The scorcs in the example in Table 9 arc converted to the T scores in Table 10. These scores arc
multiplicd by their inteaded weight and summed to form the scores in Table 11. The formula used to

compute the T scores is:

T=10

score-meany . 50
student

Tablc 9

Grade Book Data -- Example 5

Student 1 10 0
Student 2 6 8 100

Possiblc 10 10 100
*Mcan 8 6 80
*Standard Dcviation 2 4 15
Intcnded Weight 1 1 2

*Used for conversion to T scores

Table 10

T Scorcs -- Example §

Student 1 60 35 50

Student 2 40 55 63

Mean 56 50 50

Standard Dewviation 10 10 10

Intended Weight 1 1 2
Table 11

Co..bined Scores -- Example §

Student 1 60 35 100 195
Student 2 40 55 126 221
Mean 50 50 100 200
Standard Deviation 10 10 20
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Using an estimated scale standard deviation to make T scores

For thc cxample in Table 12 let us assume that the two quizzes contained the same type of questions and
were of similar difficulty. Hov ever, students did much better on quiz one than quiz two, which resulted
in a smaller obscrved standard deviation. In a similar manner, students did better on the exam, resulting

in a small obscrved standard deviation.

Since both quizzes and the exam were of the same type of questions (equivalent scale variability), the
difference in observed variabilities could be attributed to a difference in true achievement rather than in
difficulty or scale. Therefore, estimated standard deviations were uscd that were proportional to the
possible points for the quizzes and exam. The observed standard deviation of Quiz two (4) which was 40%
of possible (10) was uscd as a standard and the estimated standard deviations for Quiz one and Exam were
also selected to be equal to 40% of possible. The estimated standard deviations were used to form the T
scorcs in Table 13, taen multiplicd by the intended weights and combined to form the total scores in Table

14,

Table 12
Grade Book Data -- Example §

Quiz 1 Quiz 2 Exam

Siudent 1 10 0 80
Student 2 6 8 100
Possiblc 10 10 100
*Mcan 8 6 80
Obscrved Standard Dewviation 2 4 15
*Est. Scale Standard Deviation 4 4 40
Intended Weight 1 1 2

*Uscd for conversion to T scores

Table 13
T Scores - Example §

Student 1 5 35 50

Student 2 45 55 55

Mean 50 50 50

Standard Dcviation 10 10 10

Intended Weight 1 1 2
9
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Table 14
Combincd Scores - Example §
Quiz 1 Quiz 2 Exam Total

Student 1 55 35 100 190
Student 2 45 55 110 210
iwcan 50 50 100 200
Standard Dewviation 10 10 20

Since the obscrved standard deviation is frequently influenced by diffcrences in true achievement, if the observed
standard deviation is uscd in computing the standard scores, these important diffcrences are removed. If an
cstimated standard deviation is used as reccmmended in this procedure, much of the advantage of the textbook
recommendcd method is lost: it is no longer objective and precise--subjectivity is introduced into the method,
and a computerized grading program can not be used to automatically combine the scores. It would generally
be morc convenicat and probably just as accurate to use one of the metbods that will now be described.

Weighting Procedures for Teachers Who Want to Use a Simple Weighting Scheme or No Weighting Scheme

There arc three simple procedures that will result in accurate combining of scores. In all methods scores can
be simply added up at the end of the grading period with each measure having its proper weight in the total
score. Mcthod orc involves using the same type of scale for all measures while mcthods two and three use

different scales but adjust procedures for selecting possible points and scoring subjective measures.

h : h 1
A teacher who wants properly weighted scores without using a "weighting” process should do the following:
1. Use measurcs of sufficicnt difficulty to avoid truncating the variability duc to an artificial upper limit.

Have measurcs in which the top student can be expected to score less than 100%. On objective measures
this can be done by selecting items with an appropriate mixture of difficulty. On subjective measures a
more rigorous scoring system should be used. Any differences in difficulty would then only affect the
central tendency of the distribution and not the variability.

2. Use the same type of scale for all measures.

Examplcs of measures with different types of scales would be multiple choice, true-false, or subjective
(essay, term papers, projects, etc.). The important thing that must remain constant is the range of scores
between perfect (highest possible “A” grade) and absolute failure (lowest possible *F* grade). Multiple
choice items or tests with 4 options per question have a scale range from 25% to 100%. True-false items
or tests have a scale range from 50% to 100%. Subjective items or tests have a scale range from 0% to
100%. If the same type of sczle is used for cach measure and the measures are of aupropriate difficulty,
a simple adjustment of possible points is all that needs to be done for proper weighting.

3. Sclect possible points for each measure that are propostional to the iatended weights.

If the same scale is used for cach measure and the measures are of appropriate difficulty, the possible
points will be proportional to the atual weights.

10
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Score cach mcasure based on the chosen possible points and record the score in the grade book according
to normal procedures.

Add up the scores in the grade book according to normal procedures.

The total scores will be properly weighted.

To implement this procedure, at the beginning of the grading period the teacher must consider the level of
difficulty for the measures and decide on the type of scale to be used for alf the measures during the grading

period.

1.

Select the difficulty of the measi-¢s.

If items arc chosen or subjective scoring is done so that the mean of the scores is in the range of 60%-80%,
it is unlikely that there will be an artificial upper limit to the scores. The standard deviations of scores for
typical classroom measures usually are between 10%-15%. For measures with a mean of 80%, the standard
deviation is typically about 10%, with very few students getting 100%.

Sclect the type of scale for all measures.

There are three types of scales frequently used in classroom testing.

a. 0% (chance) -100% (perfect) scale

This scale is found with short answer and essay questions, projects, term papers, speeches, ctc. This
scale could also be used for a test of objective items in which 2 correction for guessing formuta is used.

b. 10-25% (chance) -100% (perfect) scale
This scale is found with most multipic choicc or matching items.
¢ 5% (<hance) - 100% (perfect) scale

This scale is found with *ruc-false items.

There would be two ways to arrive at the possible points for each of the measures to use during the grading
period: deciding the possibie points for all measures at the beginning of the grading period, or deciding the
possible points on cach measure as it is being constructed.

The following examples illustrate how each wouls be used. Let us assume that the teacher has decided to use
all multiple choice items for all of the quizzes and the final cxam.

1.

Deciding possible points at the beginning of the grading period.

Table 15

Class Situation - Example 6

Tvpe of Measure —Weight

1 ymal Exam 33%

6 quizzzs of equal weight 66% (11% cach)
11
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Bascd on the weights given in Table 15, the possible points for each quiz should be 1/3 that of the Final
Exam. If a 100 point final was anticipated, cach quiz should be 33 points. If 5 point quizzes were planned,
the final cxam should be 15 points. The number of questions on cach quiz and the Final Exam would not
necessarily nced to be the same as the number of points. A 100 point final could have 50 questions (2

points/qucstion) or 200 questions (¥ point/question).

2. Deciding possible points during the grading period.

Table 16

Class Situation -- Example 7

TweofMeaswre Weight
1 Final Exam 3%
Many quizzes of equal weight 66%

Using the data in Table 16, if the teacher did not know how many quizzes were to be given during the
quarter it would be impossiblz to determine the possible points for the quizzes and the Final Exam at the
beginning of the grading period. The teacher should just decide on how many points to use for cach quiz
Whatever possible was used for the first quiz would be used for all the others. When it was time for the
Finzl Exam it would have half as many points as the sum of all of the quizzes combined. In order to do
ths it is likely that the number of points per question on the Final Exam would bave to be adjusted.

Since the difficulty and scale differences are controlled with this method, any differences that exist in the
observed variabilities of the measures would be duc to differences in true variability which should ot be
rcmoved. For cxample, if the range of scorcs (as an estimate of vi <ability) on the first two quizzes (both
multiple choiez) were 3-10 on Quiz one and 6-10 on Quiz two, the lowest score on Quiz two (6) would indicate
a higher Ievel of achievement than the lowest score on quiz one (3).

Since this method requires all objectives to be measured using the same scale, this would be a difficutt method
to apply since there are some types of objectives that cannot be measured in a valid manner with objective itcms
(i.c., multiple choice items would be invalid for measuring the ability to organize knowledge). This leaves the
teacher with the alternative of using an invalid item type to mcasure these objectives or else measure all
objectives using a 0%-100% scale which would supgest essay or short answer itcmns which are very ineflicicnt for
many objectives (i.e., factual), especially with large classes. However, objective items ~ould be used if a
correction for guessing formula was used (this would not be viewed as desirable bv m-.ay ieachers). The last
two methods suggested do not have this problem.

Method Two; Modif ible poi
With this method different types of scales can be used to as needed to measure different types of objectives or
allow for teacher preference for certain types of measures. The possible points for cach measure are modificd
taking into considcration the type of scale used. The obscrved variabilitics of the scores will be made
propostional to the intended weights.

1.  Select the difficulty level of the measurcs.

Use the same procedures described for method one above.
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Sclect the possible points for cach measure.

Choose possible points for each measure taking into consideration both the int:nded weight and an estimate
of the scale variability of the scale used. For two measures that are io have cqual weights, if the scale
variability of one measure is larger, its possible points should be proportic-ately smaller to have the
obscrved variability and therefore the actual weight remain cqual.

Two examples illustrates this method. For the first example a test and a project that should havc equal
weights are to be combined. The test will be objective items (zll 4-option multiple choice) with a scale
ranging from 25% (no knowledge -- guessing ar chanc) to 100% (perfect kno-vledge). The project will
be subjectively graded depending on how many of the specified components arc prescnt on a scale ranging
from 0% (no knowledge or not handed in) to 100% (perfect project).

If the teacher assigned the same possible point to the test and the project (which students would cxpect
since they are to be equally weighted), the scores would have to be adjusted before they are combined in
order to arrive at a valid grade since they are graded on different scales.

If the actual range of scores on the multiple choice test is 509 to 100% and the actual range of scores on
the project is 30% to 100%, the teacher will nced to dctermine to what extent the differences in variability
are du: to differcnces in achievement or differences in scaiing. The easicst way to do this is to assign letter
grades to each measure and deccrinine the equivalent scores on cach measure. If the bottom A, B, C, and
D perceatages on the test arc the same as the bottom A, B, C, and D percentages on the project, then the
difference in variability is due to a diffcrence in achievement and no adjustment in the possible points is
nccensary and setting the possible points to be equal would result in equal weighting.

Rather than convert cach of the scores it would be better to assign the possible points to the project in such
a way that the diffcrence in observed variability was equal to the difference in weighting intended. If the
test and project were to be equally weighted, then their observed variabilities should be the same. If the
A-F range was 50% oa the tcst and 100% on the project, the project should have a possible points half as
much (50/100) as the test. If the test had a possible of 50 points, the project should have a possiblc of 25
points. This would give equal raw scorc ranges (25-50 on the test and 0-25 on the project).

For a sccond example a test is to be constructed in two parts, with each part having a different type of itcm.

1.

Write the items in the objective section.
For thic example we will assume 40 items have been written that will be worth 40 points.

Estimate the range of scores from the bottom A to the bottom D using the scoring system for the objective
section,

The bottom A will be 90% and the bottom D will be 60% giving a range from the bottom A to bottom D
of 30%.

Determine the weight for the objective section of the test.
The we. bt for the objective section will be 50% of the test.
Write the subjective section of the test.

The subjective section will have 3 essay items.

Determine the weight for the subjective section of the test.

The weight for the subjective section will be 50% of the test.



6.  Estimate the range of scores from the bottom A to the bottom D using the scoring system uscd for the
subjective section.

The bottom A will be 90% and the bottom D will be 30% giving a range from the bottem A to bottom D
of 60%.

7. Set the possible points for the subjective section of the test.

Since the scale variability of the subjective section is twice as much as the ubjective section (60%/30%
range from the bottom A to the bottom D) the number of points needed for the subjective section which
would result in equal observed variabilitics would be half as many points. The subjective portion of the test
would have 20 points for the threc questions. The raw score range from the bottom A to the bottom D
would be 12 points on the objective portion -- 36 (90%) to 24 (60%) and 12 points on the subjective portion

~ 18 (%0%) to 6 (30%).

The problem with this method is trying to convince the students that the 25 point project has the same weight
as the 50 point test. The next method removes this problem.

Method Three; ify Scoring Pr r
1. Select the difficulty level of the measurcs.
Use the same procedures described for method one above,

2. Sclect the scoring procedure for each measure.

This method has the teacher score cach measure so that thzre is the samc scale variability no matter which
type of measure is used. The teacher would have to modify the scoring procedures for cither the objective
or subjective mueasures used in the class. All types of measures have the same percentage score for perfect
performance -- 100%, so no modification of scoring is needed at the upper levels. Since students with no
achicvement usually get 0% ua a subjective measure and a chance score on an objective measure (i.c., 25%
for a 4-opdion multiple choice test) scoring must be modified to make the lower scores equal.

The casicst way to change the scoring of objective items is to use a correction for guessing formula which
will convert the scores to a range of 0% - 100%. This, however, takes a bit of time and mathematical
manipulation. It is usually less work to change the scoring of the subjective items.

Subjective itcms must be scored in such a way that the range of scores from perfect achievement to no
achicvement is the same as for the objective items with which the subjective items are to be combined. If
the objective itcms are multiple choice with 4 options (a range from 25%-100%), the subjective items must
be scored in such a way that a response that indicates 20 achievement is given a score of 25%. Since giving
a scorc of 25% for a meaningless (or missing) response is not very satisfactory, a good way to accomplish
this is to score the subjective iter.s in the normal way and then convert the scores to a 25%-100% scale
before entering them in the grade book. This could be done by converting the initial scores to letter grades
(with + /- gradations) and then converting the Jetter grades to a score that is equivalent to the objective
score of equal achievement on the 25%-100% scale.

An alternative method suggested by Hopkins, Stanley, and Hopkins (1990) is to score projects and
assignments that are cvaluated subjectively by using a scale that will have the middle two-thirds of th-:
scores within a range cqual to double the standard deviation and total range equal to four to six standard
deviations of the objective component with which it is to be combined.

The following example illustrates how scoring can be modified. This example is similar to the second one for
the previous method.

b |
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1. Write the items in the objective section
For this example we will assume 40 items have been written that will be worth 40 points.

Estimate the range of scores from the bottom A to bottom D using the scoring system for the objective
section.

)

The bottom A will be 9% and the bottom D will be 60% giving a rangc from the bottom A to bottom D
of 30%.

3. Determine the weight for the objective section of the test.
The weight for the objective section will be 33% of the test.
4.  Write the subjective section of the tes:.
The subjective section will have 3 essay items.
5. Determine the weight for the subjective section of the test.
The weight for the subjective section will be 66% of the test.
6.  Scorc the subjcctive items in such a way as to have the same scale variability as the objective items.

Even though this would not be the r.atural way to score the subjective items, to use this method the bottom
A will be 90% and the bottom D will be 60% giving a range from the bottom A to bottom D of 30%.

7. Sct the possiblc points for the subjective sevddon of the test

Since the subjective part of the exam is to be twice as important as the objective portion, it should have
twice as many possiblc points (80 points) since the scale variabilities are equal.

The major problem with this method is assigning a non-zero score to a measure that indicates no achievement.
As long as the range of achievement is within a "normal” range, this problem is avoided. Since very few students

have "no learning” this is not usually a problem.

Conclusions

Whea combining scores, consider the true variability and scale variability in addition to the observed
variability. Consider the :xtent to which true achievement, difficulty level, and type of scale used affects the
observed variability. Only use observed variability as the basis for weighting scores if differences in truc
achicvement can be safely ignored. Otherwise, use one of the options presented in this paper: usin® a common
scale for each measure or modifying the possibic points or scoring procedures.
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