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.of 1982. The research question investigated was whether or not evidence
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TIME/LEARNING RELATIONSHIPS IN SECONDARY SCHOOLS: A RESE;;CH REPORT

\ by _
Edward H. Sejfert . John J. Beck, Jr.
' § ABSTRACT

Sixty students in ten classrodms among five high schools were
extensively observed over a ten-week period during the fall semester

of certain task behaviors among students was related to student achieve-
ment. Based on pre- and post-tests to measure achievement gain on .

.algebraic objectives and change in attitude, significant relationships

(p < 0.05) were found among these variables and various time-on-task
related variables. Significant positive relationships were found between
achievement gain and time spent in the-lecture/discussion teaching
strategy; between achievement gain and time spent in covert task hehaviors;
between achievement gain and time spent in all on-task behaviors; between
achievement gain and -attitude change and between the amount of time spent
inythe Jecture/discussion teaching strategy and the time spent on-task.
Signffiéant negative relationships were found between achievement gain-and
the amount of time spent in seatwork; between achievement gain and the «-
amount of time spent working off the objective; between achievement gain
and the ampunt of time spent waitiné for help; between achievement gatn and
time spent in all off-task behaviors; and between achievement gain and the
amount .of unengaged tjme.
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. "TIME LEARNING RELATIONSHIPS IN SECONDARY SCHOOLS:

‘ , A RESEARCH REPORT" '

~
5
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Improvement of schoo1ing and the search for ways éo iq?rove school

effectiveness continue to be popular endeavors-among:educaéors as they
"strive to meet the modern demands of educating America's youth. These ‘ :

endeavors have apparently yielded less success at the<secondary school

Tevel than at the elementary leyel. In a recent Phi Delta Kapp£n3

Eleanor Farrar, Vice-President of the Huron Institute said that, in

genefa], school.reformers have by-passed the wmore complicated secondary

e

schools. She continued by saying "consequently, there hasn't'beeﬁ much

change in high schools, and there hasn't been much improvement."

(Newsnotes, Phi Delta Kappan, 1983)

Recent attention to efforts to improve school effectiveness, brought

to the forefront in large méfasure by the new accountability movement, has
v . - . ‘

invariagjy led to a consideration of time as an inf]yencih§ variable.

’

Researchers may disagree on'the best ways to Bvaluate the influence of

this variablé, but little disagreement exists.concefning the notion that ' .

4

time is a cruycial variable. (Salmon, 1982) ’ ' " T
Concerns about the purported importance of time, COUpléd with the ' "

relative lack of research in a secdndary school éettiﬁg, led ta the

4 ‘s e

following research questions: .
_ 1. Do relationships exist between student achievement gains and -
- .. selected time-related variables at the secondary level? . '

* -

‘ . . 2. Do relationships exist between student attitude changes and
‘ selected time-related variables:at the secondary level?

Y
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Review of Refated Research , : | .

.

Effective schools tend to charactenistibally demonstrate allegience - .
to several factors which make a difference in effective 1nstruct1on .
Edmonds (1982), n an/overv1ew of effective schaoling research, listed
five characteristics of effective schools:

1. Strong leadership and attentior to the quality of instruction
; by the building principal. .

2. A pervasive. and broadly understood instructional focus.

3. An orderly and safe climate conducive to teaching and learnijng.

@ 4. Teacher expectations that a1l students can achieve minimum mastery.

i *

5. Use of pupil achievement measurés as a basis for program evaluation.
High staff expectations for studeats influence how time,is usei in the
classroom.. The degree of influence is affected by school policies enforce-

ment practices, and by classroom practices and behaviors which consistently

communicate to students that success'is expected and reachable (Murphy, et al.,

1982). Murphy reported that the classroom practices which make a difference

in academic expectations are: by -
. 2
1. Establishing ad’jcademically demanding climate. ’

2. Conducting an orderly, well-managed classroom.

LY

3. Ensuring student académic success.

-
-

4. Implementing instrudtiona] practices that promote student achievement.

. 5. Providing opporFunitie% for student responsibility and ]eaderéhip.
The common variable in these effective practices is'time..‘Each of the
five critical pkéctides is time\dependedt. This set of expected practices *
must»be'expanded to iﬁE]ude a systemdtida]]y planned consideration of time
by the teacher. Berliner ihcfudes three time-related behavicrs among the

six behaviors to look for when observing classrooms (Brandt, 1982):

/ . . .

‘ ~
. /




k 1. Time,allocation /T\

1] * ) . ~

2. -Engagement rates

\\: 3. Time management . .

4. Match of ir‘uctvona] matema]s to the goa]s of the scheo1
5. C(lassroom management and discipline ’ ¢
6. Politeness and kindness
Clauset ({982) report; that étlpcated time is in large measure a
function of §choo] nolicies and may be outside the sphere of influence for
many teachers. -Withlrespect to engaged time, however, Clauset shows that
this variable does inf]uence‘the Tevel of achienement among students.
Perhaps.tbe Jandmark.research on the issue of time and learning was-
the'Beginning\Teacher Evaluation Study (BTES). .This major enterprise,
. funded by the National -Institute of Education through the California

]

Commission for Teacher preparation and licensing, sets benchmarks for f

&

identifying the conditions and skills a teache{ needs to teachleffectine1y.
. .

_Conducted: among elementary schoo] sﬁbjects, the BTES researchers (Fisher,

et al. B 1980) deve1oped a measure of student classroom ?earn1ng called
Academ1i#tearn1ng Time (ALT), defined as the amount of time a student spends
! ' ’ .
ehgaged in an academ1c task that can be performed with high success by

the student. ALT is der1ved from ngaged time which is that part of

allocated time during wh1ch the student s paying attention. A]]ocated

~ -

B
/

time is the time available during schoo] hours fot a student to work

. . N 3 » "’""
on instructional objectives. Us1ng these three time measures as

references, the reseaschers delineated fourteen major findings:

* , 1. The amount of time that teachers a]]otate to instruction in
a part1cu]ar content area is positively associated with student
‘ Tearning in that content area.
N
) ’ -
¥ .
(
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2. The proportion of allocated time that students are engaged is
positively associated with learnify.

3. The proportions of time that reading and mathematics’ tasks are
performed with high success is pos1t1ve]y associated with .
" student Tlearning. !
11' L] -
4. The proportion of time that reading or mathematics tasks are
performed with low succeis is negat1ve1y associated with
* student learning. . .
5. Increases in ALT:are not associated w1th more negative attitudes
toward mathematics, reading, or school. \

6. The teacher's accuracy in diagnosing student sk11] Tevels is
related to student achievement and ALT. .

7. AThe teacher S prescription of ‘appropriate tasks is related to
student achievement and student' success rate

8. More substantive interaction between the student and & instructor
' is associated with higher levels of student engagement.

9. Academic feedback is positively associated with studeitﬁjearning.,
10. Structuring the lesson and giving directions on task procedures
were positively associated with high student success. _
11. Explanation specifically in response to student need is negatively
associated with high student success.
' ‘ ' ' o
12. More frequent reprimands fer in appropriate behavior are '
-negatively associated with student ]earning.

achievement. Teacher emphas1s on agagemic goals is pos1t1ve1y

13. The teacher's value system is related ¢ ALT and to student
associated with student learning.

14. A learning environment characterized by student responsibi]ity
- for academic work and by cooperation on academ1c tasks is
assoc1ated with h1gher achievement.

Method and Organ1zat1on of?the Study .

~

Five high schools in central Texas were selected as research sites.
The selections were made based on accessibility and size. Ih order to
investigate the relationship of size of school to student achievement,
an attempt -was made "to idtlude as many different school sizes as wWas

possible. . o

-
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w1tH\g)each high school, twd\sect1ons of first-year algebra students

L)

were identified after consultatioh L\th the building principal, the class-

room teachers, and the department chairpersons in each school. First-+
year algebra was the discipline selected fcr the re;earcg/under the
assumptionfthat objecpfves forochis diccipline wevre more ]ihe1y to.show
greater similarities among schools than objectives from othér discip1ines.

After the 'schools and the classrooms were identified, each was -

- \ .
labeled in the following manner for bookkeeping purposes and to avoid, ~

* the possibilityof unfair comparisons being drawn according to school

-

‘names: .
School Period # Students Teacher
! - 2 I 2
© A 3 . - 2 Y.
B P 25 B1
B 3 .18 N |
c 2 21 o c1 .
. 3 12 . I S
D 5 30 ) .
o 6 . 33 |
E° 5 : 25 3N
E 6 .19 | E2

*A pre-test on first-year algebra objectives (See Appendix A) and a
pre-test on att1tude toward mathematics (See Appendix B) were administered

(W
to every student jn each of the ten sections. These pre-tests were

i

adm1n1stered dur1ng the same week in early October of 1982.. Scores from

-

these pre-tests were used to identify the research subjects as well as

to provide baseline data for-research analysis.,
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Six students, three male and three fema]e were .identified 1n§eqch

Ve >

CTassroom as research subJects The 1dent1ﬁ1cat1on was based on the:

»

nearness of the pre-test scores to the classroom mean for each test.
That is, the six students- whose scores were nearest to the classroom

mean on both content and att1tude were the subjects selected for further

© research. On]y the researchers “knew the identity of the six subJects f,
during the research. Ne1ther the students nor the teachers were g1ven‘

| this information. ~ . T ) \

* An observatidn schedule was determined so thdt each subject in

each c]assroom would be observed during ten complete c]ass periods
A&
over a course of ten weeks. The schedule was given to the classroom ’

*

teachers The teachers a]ways knew when the researchers would be
[y 1 4 J

present in ,the classroom, but therteachers wére never aware of whﬁ'h
students were being observed - :

The Student 0bservat1on Form (See Appendix C) was deve]opeq‘after
'rev1ew7ng the 1nstrumentat1on used in the Beg1nn1ng Teacher Evaluation
Study. The Student 0bservat1on_Form‘(SOF) was des1gned to.take advantage
‘of the unigue qualities of the secondary classroom. After the design
was completéd, the researchers.tested it in c]assroom s1mu1at.ons to.
insure consistency among observers and to reach a. subJect1ve measure of
internal validity of the instrument. . ‘ -

The observations were designed on a timed, rotating cycle format in

-

such a .manner that each subject was observed at ten equally spaced time

intervals during each class period. Each observation of a particular
subject required observing for five variables. Afiter observing the
subJect for approx1mate]y sixty $econds, entr1es were made on the SOF

-

on-the’ fo]]ow1ng vatiables:
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SEFTING: The gen€ral teachi

ing strategy coﬁmon to high school
mathematics classrooms. -

i

£
v

L:Lecture/Discussion * ‘
S:Small Group .
b -%T'Dire(cteq Study (Self-Paced) . : S
"~ 0B ECTIVE: " Student Behaviors.generally related to.the daily learning

objectives.

L Y:0n_the objective ) \\\\\\ ,(
N:Not on the objective - .o . .

LEARNER MOVES: Specific observed behaviors”of the student during
the instructional sequence. ’

E:Engaged, written response’

Sy .

S:Engaged; spoken response

Q

:Engaged, covert activity (Tistening, thinking)

:Engaged,, receiving directions o

:Not.engaged, interim activity fsharpening pencils, turning in
and passing out papers,‘gftting books, etc., that are a part of
math activity. ~ .

:Not engaged, waiting for help : AN

3 . . e

:Not engaged, off-task (periods where the student is inappropriately
diseggaged from a math task. Socializing, daydreaming, misbehaving,
etc. ). ' : . -

GENERAL:
W:Waiting for lesson to start (or waiting after work is finished and
no other activity is initiated).

T:Transition (periods of change from one activity to another).
M:Management (cquuct of class business unrelated to instructional
activity, e.g., roll\-taking, bookkeeping, etc.)

-

'B:Breag (recreatignal
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. ! v . e ’ ~
0:0ther academic Instruction. 1 N . <

"Absent o ‘ S0

'INTERRUPTIONS: ﬂObservab]e'breaks.in the instructional Sequence.

I:Interruptions from outside the -classroom (Public addréss
annogncements, people at the door, students 1eav1ng for trips,
- . atc 1

At the conclusion of the ten weeks of observations, a tota} of 100

* cycles of data with five recordings per cyc1e had been recorded for

e

each subject. This provided a total of 30,000 .classroom behavior observa-

tions for the sample total of 60 subjects. ’ v :
N L
Post-tests were administered during the third week in December of
¢ N 14
1983 to every student in each of the ten c]assrooms. Even though analysis

was' done-on™nly the $ix subjects per classroom, the tests were‘administered

to all students to insure anonymit} of subjects " -

\/ L4 ¢ o

The data were analyzed using the Stat1st1ca1 Package for the Social

Sc1ences (SPSS). The subprograms Frequencies and Scattergrams were run to ‘

2

determine trends:’Pearson product-moment correldtions were rin,tq determine

(W N

reTatibnships; and, 2-tajled t-tests were tamputed as'measures of significance
' %

of relationships. ~ Co * 4
=~ Results of Data Apalysis | - . " |
Achievement gain' as ‘measured by the d1fference between post ~test -scores ‘éémm?
and pre ~test scores on the Assessment of A]gebra1c Competenc1es test, i .

was treated as the independent var1éb1e. The dependent.var1bab1es se]ecteo

for comparative analyses were those observed in the classroom. Scattergrams,
Pearson R' s, and 2-tailed t-tests of s1gn1f1cance were computed for the
var1ous relationships. For the purposes of th1s research a probab111ty *

~ of 0.05 was chosen as the lével-of s1gn1f1cance.‘
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* i When ach1evement gdin was oompared to the c]assroom strategy, the -

N . A}

£

results indicated a significant pos1t1ve re1at1onsh1p between ga1n§gpd

-

‘ the ]ecture/d1scuss1on method .and a 51gn1f1Cant negative re]at1onsh1p

@ | A -

fgetween gain and the directed study strategy

[ 2

* As might appear intuitively obvious, achiewement»gain yielded a
significant positive'refationship with the amount of time students spept -

on tasks re]ated to the learning obJect1ve and a significant negative
&
re]at1onsh1p with ameunt of time students spent on tasks not re]ated to

-

the ]earn1ng:ob3ect1ve.

‘ .
- - ~ ) N L4

S T R e e e e e S e e — - — - -

AN , T When ach1evement~ga1n was compared to engaged time and unengaged
£

time, significant pos1t1ve re]at1onsh1ps were found with total engaged

-G

time and the subset of the total t12e ca]]ed engaged ‘covert behav1or
) Significant negat1ve re]b¢1onsh1ps were found between achievement gain

) and  total unengaged t1me, between gain and the subset of total unengaged )
/ . g

’

, time called “wa1ting for "help," and between gain the subset of total

’

' un%ngageg time ca]]ed "off-task."

e e, e e e m e, _ e - ——

) PLACE4CHART ITI AND IV°ABOUT HERE s

The remainder of the subsets of tota] engaged t1me and total

. unéngaged t1me failed to yield significant results. As indicated on
Chacts I1I and-1IV, these were achievement gain with “receiving directions,
.~ "éngaged written," “engaged spoken," and "unengaged, interim activity."

““‘_.’/ »
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Even thoqgﬁ,afcvmﬁérison of achievement gain aqg attitude change

yiélded/ﬁ/bositive'corrélation; the strength of the relationship dig '

. e e e -~
not meet thetfes1red level of significance. -

PLACE CHART V ABOUT HERE

e . ——— = ———————— &

oo
Because it was of special interest to the researchers, further
investigations were made of the re]ationships'bethen the selected

instructional strategy and on/off task behaviors.

__________________________ b cmearec e
PLACE CHARTS VI AND VII'ABOQI‘HERE .

S Y0 A e e e cmccmafmcm——————— N

. J“ i . . ?
Note that when the percentage of time spent on-task was compared to

the percentage of time spent in a particular instructional stra%egy, a
significant pogitive fﬁ%atiOnship was found;between time spent on-task
and Fhe ligture/diSCUSSEOn strategy. While the other two observed -
§trafegies revealed a negative corre]atjon, the strength of the relation-
ship did qft meet the set standard of.0.05.
Classroom Analyses

In order to have a baseline reference for practitioner implication,
the data were analyzed from the point of View of a typical classroom,

that is , one of 55-minutes length. Achievement gain data and time-on-

task data were then normalized to the 55:minute class length.

"PLACE CHART VIII ABOUT HERE

The average number'Qi;minutes on task for tﬁe total sample was 28,
which represented 54.2 per cent of the total class time. Individual
classrooms reflected a range from seventeen minutes of on-task time at

the Tow end to 34 minutes at the high end.
/ >

 10 14




o . )

>

When achievement gains for individual classrooms were compared to
minutes of on-task time per c]as§§obm, a strong relationship was found

to exist. (P > 0.95) 1In general, then, a significant positive f@]atibnship

e . . . .
was found to exist between minutes of time spent on task during a class

v

period.and achievement gain.

The rotafing time seqdence method of data coiﬁe221on prov1ded the
means for a detajled ana]ys1s of the use of time duf/eg a typ1ca] 55-" e

m1nute class period. Summary data for the entire sample &5 well as
[

© summary data for each classroom were ana]yzed.‘
*

- . T = T = o = e - . > -

' . PLACE CHART IX ABOUT HERE . \

. S e ———————
-

Notice that'the mean data for the total sample reflected a relatively

Tow on-task rate at the beg1nn1ng of the period, a maximum rate dur1ng the.

[

third cyc]e (18 24 minutes after JLhe class period began), and a second

re]at1ve1y Tow on-task rate at the end of the typica? period.

Subjective comparisons of the c]essrooms at the extremes of the
achievement gain spectrum revealed that the low gain classroom followed
a pattern similar“to»the overall mean but at a much lower magnitude.

The: high ca{n c]assroom, while beginning the period W1th a pattern
:v1rtua]1y the same'as the overall mean, began to d1ffer after the fourth
cycle. While dther classrooms showed a cont1nu1ng decline, or ]ack of

incline in on-task rate, the high gain pattern reflected a continuing

inclind to the degree that on-task at the end of the period was higher .

-

- at any other point in the period.

1 ; v 5
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IMPLICATIONS - 5
The value-of this research 1ies in its implications for use by
. . ) p
‘practicing administrators and teachers.
Implications for the teachers : I

A. Teachers should not allow students to begin the class with a
- period of off task time. The teacher should start the class
on time using a format that will cause students to be actively
involved in learning from class initializatdon. This means the
teachers should plan actiwities for students while taking care
of the class administrative duties (i.e. taking attenddnce,
Tunch counts;, etc. ). B
B. Teachers need to plan their instructional strategies to fill
the entire class period. Student engaged time fluctuates »
during any class period. The most significant downturn in .
" student éngaged time is during the first and last 10-15 minutes
of the class period. In order to help diminish significa
changes Lp student engaged time, teachers need to change their
. instructional activities. These activity changes cause students
to be more interestéd, thus more real learning occurs.

C. Teachers must have control of the classroom for significant \

achievement to occur. Discipline problems in classrooms are
interruptions that have a great affect on student achievement.
Each time the teacher stops the engaged learning process to

. discipline a student the entire class-is placed in an off task

- mode. Several minutes will be consumed from the time of

discipline until engaged learning is once again at peak levels
of efficiency. Each incident of discipline reduces the 28
minutes of engaged learning time from 2 to 4 minutes, this does K
not take into consideration serious confnpntations.

Implicationss for the principals
A. Principals need to reduce classroom interruption.s suchlies :

1. Use of intercom systems for extraneous messages to teachers
and students creates a loss of learning time to magnitude
of 5. This means for each minute of .interruption it takes
5 minutes for the students to return to on task activities.

] .
2. Limit the nupber of persanal interruptions by office aides,
secretaries, and students. This requires principals to %
make sure that unnecessary classroom contacts are not made.

B. A great deal-of learning time is lost in assemblies of all types,
.. including such activities as pep assemblies, various entertain-
ment type programs, and programs promoting .Special interests.

For example, a thirty-minute pep rally for each of ten football
games results in the effective;loss of five hours of instruction.

~
v

12 16 .




C. Encourage and vigorously pursue students with less than desirable
attendance. The obvious: students can't learn if they are absent
from class. If student learning time is reduced by classroom

. interruptions, assemblies, and absences it is little wonder that

"the results of basic skill testing and achievements scores have
declined. The average student -learning time is reduced from 175
days to approximately 135 days because of the aforementioned
items. This amounts to a 33 per cent loss in allocated time.

-

Impkications for supervision "

A. Teachers who use a block of time for_homework or seatwork assign-
ments during a class period are, in most cases, jadding to the
learners off task time. Teachers who feel they need to give
students the opportunity to complete homework assignments need
techniques that will cause students to stay en task.

B. Teachers who planned several instructional strategies appeared to
produce higher levels of engaged time among students than did
those, who 1imited strategies to lecture alone. One way to increase
engaged time is to alternate lecture with appropriate practice,
supported by the coaching technique. This methodology appears to
yield the highest engaged learning time and greatest ‘student
achievement. -

C. The teacher’should establish academic achievement as an important
goal in the classroom. Those that do this appear to have higher
rates of engaged learning time. The no nonsense, down-to-business
tone in the classroom indicates that academic achievement is
expected by the teacher. In addition, these students understand .
that they are accountable for learning the material.

b4
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- , C APPENDIX.A SR N H
o . d - I
A
* ASSESSMENT OF ALGEBRAIC COMPETENCIES o ,
L3
. -
~ Directions: . , . . s
Read- each question carefully and decide which one of the answers is best.
Notice the letter opposite your choice. Then, on a.sepfrate answer sheet,
regord the letter opposite the number of the problem. -
Do not write in the test booklet!
For Examples. i
Test bookiet : ‘  Answer sheet
13, 4y +9 =1 A8 ¢ 0 E
. ° 13 €CO2¢Ccocoemwmco
(A) 5
Z . ‘

(8) 8

(C)y -7 ]

SD) -2 ,

() 2
Do not begin until you are told to do so. n ' C .

-~ . ¥
You may use scratch paper if necessary.
h N

36
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Q

C '
Provided by Enic [0 3 .
N T AL A=Y

FIRST )XEAR ALGEBRA~ TEST

-—

If 2x +1 =7, then x = (7) 7. If n is an even number, what is the next Targer
. even number?
A X :
A n-2 .
g8 1 B n-1
3 C n+1
. ) D n+2
¢ 3 ' E 2n
D 4 . 8, What is the coefficient of y in the expression-
1 2yS + 6yt - ay2 - 5y + 12
The Statement, "A certain number f g :f T
increased by twice another number C 1
n is”equal to 30," can be written D 2 ,
A f+2n=30 , R i
B f+2f =30 ’ = } i = = e =
C 9esr - 30 9, I.fA LW and if A =12 and L = 3, then W = (?)
B 2f + 2n = 30 ' A 3 '
E 2nf = 30 - T
(-5) - (-9) = (2) B 3
A ‘14 ,/
B -4 .G 4 8 —_/
¢ 4 g
D- 14 D12
E 45 | -
If" 1, then x - y £ % |
x=y=2z=1, then x -y _
| Cx e 0 ¥ =)
A2 x3
B8 1 A x3.5 -
4
C 0 - ' B X (“
. ¢ xI0
D li
: 21
E 1 : . B xel
-2x + 5x - 9x = (?) ‘ E 35
. s
A -16x 11. Which of the following is equivalent to
B -14x ) x(x +a) - a(x - a)?
C -lix : . , -
D - 6x ’ A§x+ra)x-a2 )
E - 2x ( «8 (x + a)2 (x - a) ;
<o € (x + a)3 i
The graph below shows that each change D (x + 3%2 - .
in x of 1 unit corresponds to a change x2 +a _
in y of e, .»:,; '
A 1 unit N\ 4l——  12. Which of the following is an instance of the
g Vs units = : - 4, d1s‘2:r1but;\(/§ pr1r)1c1p1(e7 : : )
'C 2 units A— . A X =YX +Yy)=(X-y)Xx+(X-yly
D3un1ts . f_i'z'_",'l% B ‘7+x+5=12+x
g 5-units =3 N\ C 8+x=x+8

B gy g i b e -

v




. f. FRTRES . 4 * “ ¢
' A\

13‘ Expand as 1ndicated° : j 121 What is the" squareYroot of 16687

(5 - 5k)2 = A 22 o
Kk 4bc - 5k¢ . € ¢ 4pd R g
B 16b% - 40bk + 25k2 ' D 82 o o
E &b =
C 8b% - 10k2 . . v
D 16b2 - 20bk + 25k2 ‘ 18 22 (3x + 4xy) = (2) )
E 4b2 + 5k2 A 6x2 + 8x%y . -
/ K ' B 3x3 + 4x3y .
, T C 6x3 + 4xdy -
X+y-s= 4 - 0] x3 + 8x3y N .
W If y Ly=2, thenx=() . B 6x3 +'gxdy o
A g ’ o ' . -
B 1 : 19. Solve R = X for d.
C 2 R d .
03 AR ’
- " A d= :
E 6 R

Ly f - | LB
3 E d=7KkR

, 20 ‘Two of a student's test marks are 68 and
A ; < 84. A third mark is at least 40. What
pr NG 3 X is his lowest possible average for the

\ 3 three tests? '

. The .figure above shows the graphs of two % . 76
linear equations. What is the solution o y
of these equations? -

2TT When factored, 4a2 + 12ab2 = (?)

é ﬁg% o * A da (a# 32)
. Co(-21) B da (a + 12b2)
5 (1.4 /s C 4ab{(a + 3b)
e (121) J D dab (a + 12
- 2 .
16. If 9x - 63 = 18, X' = (?) . E 42% (1 + 32) .~

- . 22. A boy who has q quarters and d dimes buys
p pencils at 5 cents each. How many cents
does he have left?

- i A q+d-p
» 8 q+d-(5pi' -
"] . ¢ 59+ 2(d - p) ~
. }q+]0d"p !

- 38

: 25q°+ 10d - 5p




23.

24.

The statement x - 6 5 6 is
equivalent to

A x2 -3

8 xS0 - s £
¢ xS12 3

0. x§36

E x212

An automobile is moving at r
miles per hour, and an airplane
is moving three times as fast.
How many hoprs will the plane _ -
require for a 500-mile flight?

r ’
B 500
'3_'.—
n 500 - 3r
E  1500r

.S

25.

26

e 4

If 4x + 5y = 13.and  °*
2x + 3y = 7, then x = (?)

A -2
B8 -1 .
)
g
D 2
E 4
The expression 20a3 equals
A 4 ER
8 24V 10a
¢ 2aVsa
10a~/7a
5a2 yer

27

27. Divide (Factor, etc,)

X2 + 3x - 28 3 5x - 20

X+5 X+ 15

A 3x+2
* .

B 5!&*‘ 7’

» 3 -
¢ 5x#35

‘ H
0. X+7

’

28. Which m’* the following is the
graph of 2x + 3y &' 6?

- o
«
4

ST EN Ry EY R
(- _2¢ ' '

-3

4 Ed
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29.

30.

31,

4
m o o

E  cannot be factored -

If x is a real number, what 33, If 32 +bx+ 1 = o when x = 1
are all the values of x for what is b? .

which x4 + 16 is a positive ‘ ‘
number? A A -4

A A1l x greater than -2 B -]

8 All x greater than zero

C A1l x greater than 2 . c 1

D A1l x between -2 and 2

E ATl valuefpf x 0D 4

' . E It-cannot be determined ﬁﬁm
Solve for x: 2(x + 3) = 15 the 'Infonnatmn given,

A

SR NI}
-«

34, Nh‘lch of the fo]]owfng ex resswons
is equal to (1 + x)(1 + y?

~

A X + Y
D B J+x+y
C ey
\ D ox+y+x
S'implify dicals an;i combine: £ e x# Yy +xy
: \ . L ’ ,
2 +2/%0 - /98 = B2 (-2)3 (-3)2 = (2)
A o1gvT A2
TV B -84 h
VT ¢ % ‘ N
VT oo -
- e o b

' X X
- = + . = (
Factor the following e pnessmn: 6. If3-1=F+2, thenx ,(?)“

4922 - a ( ‘ AS18 7 e
a. (7a+3b)(7a - 3b) \\ B - %. : , EE
S SR |
B a - . Y . % .
¢ 9 -v?) T,
- \
Do 4gq al :)2) ooyt D 1’5
- . \y\ ¥ E —4-5-
2

4
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JRT RN

. ‘!’%-' .
.

LY ® * ’ —
\ '

37, Factor 3 -4x~ 4 - 1062 < ’
- s B (?) &
A (3% - 2)(x + 2) ' .
: : : - A
B ‘(3x +.2)(x - 2) | ’A .3%4_ \ _
+ _ .
. € (3x ' 1)(x - 4) | B ;gf’_
D (3x - H(x+ 1) \ 8 ‘
. , . . .
-4 -1 ¢ 25b .
E (x-Hkx-1) ' =2 . _
. . . . 4 ¥ v -
38. What is the result when D 25a I,
3 - X - 17x + 20 is divided - 6 -
by x2 +3x - 57 ‘ £ 3
A x4 ' . 8a2b°
B x-2 . T 42, By factoring, find the roots
o ox -1 of the equation:
o oxrl 22 - 9x + 4 =0
E x + 4 . e .
A Solution set is {1,23 ‘
. - ‘N = .0 Vd
». If :b:', 3andd =2, then B Solution set is @1»,4}
@-52°( C.  Solution set is {1,4}
. A/' lg* D Solution set is {%.,2}
g A E Solution set is ,52,4}
5 ) -
c 18 o "43.. Solve the equation
. D 24 ° S ) X+ 10% - 24 = 0 for x.
E\ ,216 ‘,:/‘ ° .
: i A x.=T120rx=2:2 Al
., 40. What value of x, when substituted B x=12o0orx=2
int 1 . : . . v
. ) 7’ will maflse this fraction . ¢ xF6orx=v4 ]
« > meaningless? )
» D x=6o0rx=4
A -2 ‘ .
- E x=-=120rx=2
+ B 0 K ' Iy 4
c 2 Lt .. N
\ D  Any number between -2 and 0
o ‘E Any number between 0 and 2, . -
ERIC e ‘ '41

1.,:’._.'\"" 29
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- 44. On which of the following number: 48,
lines does the heavy line represent: '
r all numbers x such that
-3$x$ 3 )
. “F 324 01 2 3 4
ST 24 61 2 34
C + . T
-4 -3-2- 0 1. 2 3 4
AP LIT LS N S,
-4 -3 -2 < 0 1 2 3 4 \
s £ -  — R S e e
-4‘3°2°!_0123 49
. 4, Ifys= -],-(- and x is greater than 0, ‘
which of.the following statements
is true?
A As x increases, y increases
B As x increases, y decreases
* ¢ As x decreases, y decreases
D Whén x is greater than 1, y is
greater than 1. . )
E When x is less than 1, y is
less than 1
50.

46. What number must be added to
- 6x + 4 in order to make it

.a perfect square?

Ay
B0 -
, c 2 ’
D 5 *
B 3

A}

47. For what values of x is
X _ 1 X ‘
§=7(x-3) -3 atre
Y statement? ‘ .

A 0 only

B 3only .
,C 0 and 3 only

D A1l values

E "' No value -

e
w¥ha P
L

> '
Solve the formula B = 8T _ for r.
. atr
r= aE 'y
A 3-F |
B 2/
r= -
a+tE
C r= aE-a-? E
D r=at-a-E e
E fago E
a - E
If x is-greater than 3, which of the -
following is the smallest? '
3
B 3
. X + l ,

3 -
= ¢
p X '

. 3 G
E L}'.l
Add as indicated. - Simp]ify‘answers:
9(x=7) , 5(x+2) _
4 3. )
Ly
A v 14x - 53
g l4x - 53
12 .
€ 47x - 149 , )
- 47x - 149
- i2
E. 49x - 53 )
- ’ [
42




NAME: ' ) j
TEACHER: . APPENDIX B

MATH ATTITUDE SCALE

Directions: Please write your name in the upper right hand corner. Each of the
statements on this opinionnaire expresses a feeling which a particular person has
toward mathematics. You are to express, on a §§ve-point scale, the extent of
agreement between the feeling expressed in_each statement and your. own personal
feeling. The five points are: Stromgly Disagree(4), Disagree(B), Undecided(C),
Agree(D), Strongly Agree(E). You are to darken the bubble on the answer sheet
which best indicates how closely you agree or disagree with the feeling expressed

in each statement AS IT CONCERNS YOU. - > - ;

1. I am always under a terrible strain in a math class. A B C D E
2. I do not like mathematics, and it scares me to have to take it. A B C D .E
3. Mathematics is very interesting to me, and I enjoy math courses. A B C D L
4. Mathematils is fascinating and fun. o A B C D E

&

5. Mathematics makes me feel secure, and at.<the same time it is

stimulating. A B C D E
6. My mind goes blank, and I am unable to think clearly when work-

ing math.- ’ A B C D E
7. 1 feel a sense of insecurity when attempting mathematics. A ﬁ C D E

8. Maﬁhematics makes me feel uncomfortable, restless, irritable, .
and impatient. A B C D E

9. The feeling that I have toward mathematics is a good feeling. A B, C D E

10. Mathematics makes me feel as though I'm lost in a jungle of

B ' ,

numbers and can't find my way out. A B C D E
11. Mathematics is something which I enjoy a great deal. A B C D E
12: When I hear the word math, T have a feeling of dislike. V A B € D, E
13. T approach math with a feeling of hesitation, resulting from
a fear of not being able to do math. A B C D E
14. 1 really like mathematics. ; . A B C D E
15. Mathematics is a course in school .which I have always enjoyed ' N
'studying. , A B C D E
o - .
_1§.$ Lt makes me nervous to even think about hav%ng to do a math .
" problem. ’ A B'C D E
- /
17. ' 'L have never like math, and it is my most dreaded subject. , A B ¢ D FE,.
18. I am happier in a math class than in any other class. . A B C D E
Q i\feei at ease in mathematics, and I'like it very much. ‘4{3- . A B C D E

N

@1 feel a definite positive Feaction to mathematics: it's enjoyable.
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lesson to start

Management

N:Non-academic instruction
. 0:0ther academic instruction
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interim activity
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