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Logan Cache County Tutorial Center, Utah

This ESEA Title 3 project provided tutoring

assisvance to fourth, seventh, and 10th grade students who were
underachievers in reading and/or writing as determined by a
correlation of students' test results on the California Test of
Mental Maturity and the Sequential Tests of Fducational Progress
(STEP)., Three groups of students were randomly established: those
assigned to one-to-one tutoring (one tutor and one student), those
assigned to one-to-three tutoring, and those in a control groupr
receiving no srecial help. In the third year of the program, a group
of students in one-to-five tutoring were also stedied. By the end of
the first year of the program it was clear that tutoring had a
statistically significant effect on the students and that the effect
was increasingly greater from the fourth to the seventh to the 10th
grales. The analysis of data from the second year of tutoring
supported these findings. A program of delayed testing 1 or 2 years
after the students had participated in the tutoring program indicated
that the effects of tutoring were still evident for all students both
on the STEP tests and as seen in students' grades. Results indicated
no systematic differences favoring one-to-one, one-to-three, or

one-to-five tutoring.
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TUTORIAL STUDENTS TWO YEARS LATER: A REPORT ON
' THE LOGAN-CACHE TUTORIAL CENTER
FOR UNDERACHIEVING READERS AND WRITERS

" James P. Shaver

The Logan~Cache County Tutorial Center was established under Title III
of the Elementg;y and:Secondary Education Act in 1966, Iés majér purpose
has beeﬁ to provide tutoring assistance to students who sre underachievers
(that is, not performing up %0 their potential) in reading and/or writing.

The ‘deutificatlon of underachieving students has beeﬁ sccomplished by
using schplastic ability, as ectimated by .'e California Test of !Mental

Maturity (the CTIN)), as the estimate of potentisl performance. The reading

and writing tests of the Sequential Tests of Educativnal Progress (the STEP
Tesﬁs) were used to measure the students' present reading and writing
perfo;m;ncé. These three tests were administered to students’snd the corre-
-lstiqns between CTMM scores and acores on the STEP reading and writiqg tests
calculsted at the Utah State University Computer Center.- With the students'
scores on the CTMM as the criterion, the overall correlations between CTMM
scoreﬁ and scores on the two STEP tests were used to preaicf how well esch
student should-be doing on the STEP tests. When a student's écore on s STEP
tect was below that score predicted for him on the basis of his CIMM score,
he was considered to be an underachiever. In other words, students who were
not reading or writing up to the level that would be expected according to an
estimate of their scholsstic ability (the CTMM) weré considered té be under-
achievers.
‘Ihe testiﬂg progranm to identify underschievers waa csrried out at three
grede levels in the two coopersting districts: the third grsde in Cache

County, and the sixth snd ninth grsdes in the Logan City School District.
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Tests were administered in the spring to iden;ify_gtpdents to participate
in the program durfng the next school year as fourﬁh, seven;h, and ten;h
graders;* At each grade level, those students with the gféatést negative
discrepancies betwzen their actual and predic;ed reading and wri:}ng:sqores
were selected to parciicipate in the propram. Using random procedures go
insure that each student had an equal chance pf being assipned to eaéh
group, those students selected to participate were nssipned to onefgo-oﬁe
(1-to~1) tutoring (one tutor and one student), one-to-three (}}to-3)
tutoring (one tutor and three students), or to a cont;ol g:qﬁp.» This last
group of studenfs wag set up to allow careful assessmant of the effécﬁs of
tutoring. The control students, unknown to anyone except the préject |
di:ecfor, romained in their regular classes and recelved no special help.
They provided a baseline agalnst which the gains of the‘éupéged students

could be compared.

Assessment gﬁ.Lsexaig&
Carceful assessment of learning hasg been considered of the utmost
importance for evaluating the effects of the Tutorial Center. At the end
of the first year of the project, the STFP read;ng and writing tests were
readministered to the tutorial and th2 con:rol gtu@entsf Arithmetic averages
(means) were computed for the varilous grogps and comnared to determine 1if

tutoring had had an effect. Analysis of covariance was used to analyze group

*purther information about the Center--its objectives and procedures--is
available from the Center office in Lopan. A booklet describing the project
(Logan~-Cache Tutorial Center for the Instruction of Underachieving Readers
and Writers. Lopan, Utah: Lopan CIty—Caghe County School Nistrict, 1968)
and a journal article (James P. Shaver and Dee Nuhn, "Underachievers in

. Reading and Writinp Respond to a Tutorine Propram." The Clearing House,
Vol, 43, No. 4, December, 1968, pn. 236~239) might be of prrticular interest
as backpround to this evaluation report. :

J



-3-
differences becsuse it provided a test of the sipnificance ofAdifferencee‘
between mean scbres on the reading and writing tests vhile controlling for any
differences Between the groups on the initial administration of the STFF tests
and on the CTMM,

Tab;e 1 presents mean‘scores on the CTMM for the nooled l-to~1 and l-to-3
tutoriaol prouns and for the contrel prours. The mean score of the tenth grade
tufore& students on the CIMN was hicher than that of the control studen;s, at
a level vhich would ke exnccted to occur by chance fewer thon five times out of
a hundred. Interestingly, when the compsrison was made with the tutored students
broken into the 1-to-l and 1-to-3 sroups (Table 2), the difference amonp the
means 1is not significant. There were no significant differences between means
on the injtigl administration of the STEP reading and writing tests (Tables 3
and 4). Table 5 contains the intercorrelations for the CTMM and the STEP
reading and writing scores, as well as for some other variables tc be discussed
shortly.

It was clear at the end of the first year of the tutqrial prorram that
tutoring had a statistically sipnificant effect on the students gnd that the
effect was increasingly creater from tte four;h to the sevent™ to the tenth
arades {(see Table 6). The resvits of the enalvsis of data from the second
vear of tutoring (Table 7) make it evident that the effectiveness of tutorinp
indicated bv the first year's‘data vas not a chance fjnding. Although the
differential effectiveness of tutoring at different grade levels also appeared
in the gsecond year's data, it was ngt as marked in terms of the number of

students reaching potential or better (see Tables 12, 12a, 13, and 13a).

The Delayed Testing

It is of central interest for this report whether the gains of the

tutorial students over the control students held up from one to two years after
Q
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participation in the tutoring program. To snswer this question, the STEP
reading and writing tests were readministered in the Spr;ng of 1969 ro the
tut;rial and control students who were in the program during the 1966-67
school year. In addition, the students' grades at the end of the 1967-68
school year and the end of the first semester of the 1968-69 school yeaf
{grades for the end of the 1968-69 scheol year were not avajlable in time for
the analysis) were obtained from the schoo} records to determine if tutoring
had an impact tﬂere7

The results of the analysis of the STEP test data from the delayed testing
are presented in Table 8. Although, as one might expect, fhe magnitude of the
F-ratios which test the significance of the differences among the means has
decreased, the pattern is similar to that for the analysis of data at thg
conclusion of the first year of tutoring. However, the differences between
the tutorial and control group means is no longer significant for the students
tu¥oted as fourth grade;s.

It is interesting to compare the means on the STEP tests from the Spring,
1966 testing (Table.S), the Spring, 1967 testing (Table 6), and the Spfiqg,
1968 testing (Table 8). For those stqgents Futored as seventh and tenth
graders, there is little change in mean scores from the end of their_tuto?ing
to two years later, w;th the differences at‘the end of tutoring sustained
during the two—yéar period. However, both tutoriql and contgol fourth g;ade
students show considerable gain over thel;wo-year period, with.the control
students ending up at about the same 1eve1 qf pe;formance as the tutored ones.
It is difficult to account for this differcnce in score changes over the two-
year period. It may simply reflect the smaller adventage for tutorial versus

control instruction at the fourth grade level. Or, it may be that natural

O
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developﬁental chahgeé in cognitive ability are more important following the
fourth grade than for the other two grade levels, so that although special
instruction givés the tutored fourth grader an initial boost, natural

development catches the control student up over an extended period of time.

Grades

Although it was recognized that grades are not a particulafly good>
measure of the effect of a single program on learning (there are too many
other factcrs which enter into a grade),. there had been some hope that tutoriﬁg
students in reading and writing would have a positive impact on their other
school work--and that this might be reflected in their grades. Taﬁles 9; 10,
and 11 present the results of analyzing the grades of tutorial versus control
students at the end of the school year following tutoring and at the end of
the first semester of the next school year. Again, covariance was used fér
the analysis in order to adjust statistically for any initial differences in

CIMM scores.

No clear pattern appedrs to be present in the results for those tugored
in'the fourth grade. Control students had higher math grades on the average
fof some reason, but no explanation is readily available. The tutored students
had better soclal studies grades on the average for the fifth grade year. This
finding makes sense as social studies courses usuaily involve coﬁsidereble

reading and wtiting._ However, the effect did not hold up for the first semester

of the sixth grade school year.

As one might hope, having been tutored appeared to have a significant
effect on English grades in both grading periods for students tutored as
seventh or tenth graders. The scattered effects on science and social studies

grades are difficult to interpret; some more consistent effect would have
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better supported the idea that tutoring'would improve'pgrformaqce in classes
requiring considerable reading and/bf writing. The significant differences
on mean overall grade point average undoubtedly reflect the slight advantage
that tutored students had in mean grades in each course, as well as the

significant differences in mean English, science, and social studies grades.

Achievement of Potential

Comparisons of average performances on the STEP reading ana writing
tests and on grades provide valuable information as ;o the impact of tuforing.
Such analyses do not, however,. tell us how well the tutorial program.succeeded
in bringing students up to their predicted potentials in reading and writing,
nor how well any differences in attaining potential;:as compared to the
;ontrol groups, held up over the two-year period. .Conseqqently, counts were
made Fo determine how many students were up to the predicted potential or
better at the end of their tutoring experience and two years later. Fre-
ﬁuencies of tutored and control students were analyzed using Chi-square to
determine whether any differences were greater than would be expected on the
basis of chance.

Tables 12 and 13 present the findings at‘the eﬁd of the.period of tutoring.
In every instance, there is a significant difference between ;he nuzber of
tutored and control students reaching potential, with each difference favoring
the tutored students. As when the data were expressed in mean scores, there
is an ascendingly greater effect from the fourth to the tenth grade. Neverthe-
less, the effectiveness of tutoring is clear.

Tables 14 and 15 present frequencies and Chi—squareé for the Spring, 1969
testing, two years after completion of tutoring. The greater tendency for

tutored students to be at their predicted potential or better is still evident

N
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two years la;er, and at all three grade levels. Given the concern of the
Tutorial Center with bringing stqd;nts up to poténtial, it is encouraging to
find that differences in this impértant regard were maintained two years

after tutoring.

Summary

In summary, the effects of tutoring are still evident from one to two
years following participation in the program. The effect is especially
evident on the STEP reading and writing tests, both in terms of mean scores
and frequencies of students who were at iheir predicted potentiAI or better.
Grades also showed differences favoring the tutored students. The results
were not as clear cut with fourth graders as they were with'sévenfh and tenth

graders.

Comparing Tutorial Arrangements

To this point, the report has focused on.cbmparisons of tutored and
nontutored students, It will be recalled that some students were tutored
in a 1-to-1 setting and others in a 1-to-3 setting. Because these two
éutorial arrangements reflect considerable differences in the economics of

* tutoring, it is of interest to inquire whether one arrangement showed an

advantage over the other.

A look back at Tables 2 and 4 indicates that there were no initial
differences on the STEP reading and writing test scores and on CTMY{ scores
when compariéons were made among the l-to~1, 1-to~3, and control groups.

Nevertheless, analyses of later mean scores were carried out using covariance

to adjust for eny slight differences that might be present.

The results of the analyses for mean'scores of 1-1, 1-3, and control
students on the STEP tests at the end of the first year of tutoring are

ERIC g
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presented in Tables 16 and 17. The F-ratios for the three groups fefiect the
‘findingg comparing tutorial and control students reporied earlier. 1In each
case where the F-rati. for all three means was significant, the l;to-l and
1-to-3 group means were compared using Scheffe's method to determine if the
differences between the two means Qas significant.' As one would expect,
looking at the means in Tables 16 and 17, none.of the 1-to=-1 versus 1l-to-3
comparisons yielded a significart difference.

Tables 18 and 19 contain the results of l-to-l versus 1-to-3 versus control
comparisons on the STEP tests administered in the Spring of 1969, two years
after tutoring. The results are similar to those in Tables 16 and 17; no l-to~l

:and 1-to-3 means were sipnificantly different.

The results of comparing l-to-1, l-to-3, and control group mean grades
are piesented in Tables 20 through 25. There is iittle of additiohal interest
in thoge tables, e&en though in one instance (tenth grade, English, end of the
1967-68 school year--Table 22) there was a significant difference between
stuéents in the l-to-1l and 1-to-3 tutoring groups. The small Ns for some of
the seventh and tenth grade comparisons should be noted.

It was also of interest to ask whetﬁer 1-to-1 and 1-to-3 tutoring had
differential effects on the number of students reacling predicted potential
at the end of the tutoring period and remaining thefe two years later. The
data in Tables 26 and Zf 1pdicate clearly that there were no syetématic
differéncés between the two tutoring arrangements in this regard at the end of
the tutoring period. And, as would he expected, no differences emerged two

years later (Tables 28 and 29).

Summar

In short, the results indicate no systematic differences favoring either

Q :o-1 or 1l-to-3 tutoring., This findinp is of importance primarily in terms

ERIC
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of the economics of tutoring, w?ich isba relatively expeneive nrocess. 1f

three times as many students can be handled then costs are reduced

considerably. And, it may he thaf if 1-to-3 tutoring is 88 effective as 1-to—1
tutoring, hipher iutot-pupil ratios mipht alsa be equally effective. Qf

course, it must be remembered that any conclusions ‘based on this report must

be restricted by the measures used. The tutors in the Logen-Cache Center

would, without exception, maintain that they perceived valued changes in students
going beyond what can be measured by achievement tests and grades. Programs
vhich have objectives going beyond those measured by the STEP reediné and writing
tests and by grade point averages may not be willing to concede that the smaller
tutor-pupil ratios are not more effective for some types of human relations

tutoring.

One-to-five Tutoring

From the data available for the first two yeers of the tutorial orogtan,
it seemed clear that tutoring had a significant impact upon the tutored students.
and that l-to-1 and 1-to-3 tutoring had an equal imnact on test performance.
Consequently, it was decided that during *le third year of operation it‘would
not be necessary to maintain a control group against which to compare tutored
students, and>that a higher tutor-pupil ratio should be triqd out, Students
were tutored in 1-t o-1, 1-to-3, and 1l--to~5 arrangements, i

As in the previous years, the Culifornia Test of Mental Maturity (fTMM)
was used as a criterion of scholastic potential. and the correlntion between
CTMY and STEP reading and writing scores was used to predict reading and
writing potential, Those students with the greatest discrepancies between the
predicted and obtained STEP scores were selected for tutoring and assigned
randomly to a 1-~to-1, 1-to-3, or l-to-5 arrangement, Another form of the STFP

Q
10
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reading and writinn teéts was again administered in the spring of the school
vear to check on the relative effectivenes; of the three arrangements. Analysis
of covariance was used again to allow the comparison of postteét means adjusted
for any initial group differeuces in CTﬁM or STEP scores.

The results of comparing the mean reading and writing scores at the end
of the school vear are presented in Tables 30 and 31. MNone of the &ifferences
among means is statistically significant, reflecting what seems onious from an
inspection of the tables.

The frequencies of students reachirg potential or better for the three
arrangements were also compared. Tables 32 ahd;33 iqdicate that nc one arrange-
ment was more effective than the others. In fact, all three arrangements shoﬁ a
consistent and marked tendency to bring nearly all students up to their predicted
potential or hetter.

A look at the Ns reported in Tables 30 and 31 indicates one weékness in the
research design for this part of the evaluation--that is, the relgtively fewer
students in 1-5 tutoring. This means that only two or three tutors used tﬁis
arrangement at each grade level, so that it is difficult to be certain that the
effect of the tutoring ratio was not confounded with the effectiveness of the
particular tutors using the arrangement, .This ~onfounding is, of course,
cgntrolled for when a greater number of teachers use an educational method,
However, as long as no one arréngenent showed greater effectiveness than the
others, this shortcoming in design seems to be of less importance than if a
statistically sipgnificant effeci had ererged.

The results do suggest that tufors can work with at least five stﬁdents as
effectiveiy as one or three, as judged by performance on the STEP tests. It

should be kept in mind, however, that this conclusion is restricted by the

measures used, Jther tutorial projects may have uther objectives that would

ERIC
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require the smaller tutor-pupil ratios. Also, elthough initial assigﬁments
to the tutorial axrangehent vere randonm, the project director and tﬁe tutors
did make s;me shifts of assignment when it éppeared that a sfudent would
respond better in one of the o:her arrangements. So; any conclusions mﬁst

also be made in terms of a program in which some assipnments were made on

the basis of judgments about the student's reaction to varying group sizes.

The testing hrrangeménts of the Tutorial Center allowed a unique
opportunity to assess the impact of an educational program, with both
immediate and delayed posttests. Tﬁe findings indicate tha; tutoring had
a‘posifive‘effect on mean STEP reading and Qriting test scores and on the
number of students'coming up to potential or better. These results were
cleareét at the end of the tutdring period and two years later, éspecially
with_students‘tutored as seventh and tenth graders, The effecf of tutoring -
on grades was not so clear, even though there were some ercouraging findings,
Coﬁpariéohs of 1-to-1 and 1~to-3 tutoring ratios yielded no differences either
at tha end of the tutoriﬁg period or two years later. And, a comparison of
1-to-1, l-to-3, and 1l-to-5 tutoring ratios in the third year of the Center's
program indicated no differences in mean STEP reading and writing scores or
in the number of students' reading potential or better,

It seems evident that tufor{ng had a positive impact which was both
statistically and educationally significant, and that tutoring in reading and
writing can take place efféctively in more economical arrangements than the
traditional one—to;oné tutor-student ratio. However, educators are still faced
with a‘d!fficult question of resource allocation: 4re the gains from tutoring

worth the additional costs beyond classroom instruction? Questions in regard

IC
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to the effects-§f tutor-student fatios larger than 1-to-5 have also.not been
' adequately‘rgsolved. In additioh; the staff of the Tutorial Céqte;_be;ieﬁeéi
another qﬁestion needs to be expldred; That is, to what extgnﬁléaﬁ tﬁe
techniques-of tutoring developed>by the Center be applied more eéonqmiegily in

the classroom getting using tutors as teacher aides?

O
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TABLE 1

Mean Raw Scores on the California Test of Mental Maturity
Tutorial Versus Control Groups, in Spring, 1966

\

Grade Tutorial TN Control N F

4th 70.7 46 73.5 20 1.3
7th 82.1 46 82.7 18 .02
10th 91.1 44 83.6 20 5.5%

* Sighificant beyond the .05 level.

TABLE 2

Mean Raw Scores on the California Test of Mental Maturity,
1-1 Versus 1-3 Versus Control Groups, Spring 1966

Grade 1-1 N 1-3 N Control N F*
4th 71.2 2 703 2 735 20 .72
7th 80.8 22 33.4 24 827 18 .18
10th 90,9 21 91.3 23 83.6 20 2.7

* None is significant at the .05 level.

14
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TABLE 3

Mean Scores on the STEP Tects, Tutorial
Versus Control Groups, Spring 1966

: Réading

Grade - 4 Writing
Tutorial N Control N F* Tutorial N Control N Fx
4th 28.5 40 . 29.8 19 .21 ~ 16.9 46 17.6 20 .00
7th 3%.2 45 34.0 17 .00 24.2 46 23.1 18 .33
10th 36.1 43 34.0 20 .68 27.2 44 24,4 20 2.6
* None is significant at the .05 level.
TABLE 4
Mean Scores on the STEP Tests, 1-1 Versus 1-3
Versus Control Groupa, Spring 1966
Reading ' Writing
Grade 1-1 N 1-3 N Control N Fx 1-1 N. 1-3 N Control N F*
4th 26,7 18 26.6 23 23.1 14 1.2 18.2 22 15.7 24 17.6 24 1.3
7th 0 32.0 22 36.3 23 3.0 17 .96 24.3 22 24,2 24 23.1 18 .16
10th 3.9 21 35.3 22 3.0 20 .52 28.2 21 26.3 23 24.4 20 1.7

* None is significant at the .05 level.

15
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TABLE 5

and Scores on Other Selected Variables

Cofrelation Coefficient

Variables 4th 7th 10th
CTMM & STEP Reading, 64 .68 .60
. Spring 1969

CTM & STEP Writing, .75 .55 .58
Spring 1969

CTMM & English 45 «50 .29
Grade, 1968

CTMM & English Grade, .50 .45 .29
lst Semester, 1968-69 »

CTMM and Overall GPA, .53 .57 .20
1968

C:'M & Overall GPA 48 47 .38

1st Semester, 1968-69

16
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TABLE 6

Summary of Amalyses of Covariance Comparing Mean Scores of Tutorial
and Control Students at the End of the 1966-67 School Year, Controlling
for Scholastic Aptitude as Measured by the California Test of Mental
Maturity and Spring 1966 Scores on the STEP Tests

Reading ‘ L ‘ Writing
Tutorial Control : Tutorial Control
Grade Adjusted Mean N Adjusted Mean N F Adjusted Mear N Adjusted Mean N F
4th 40.0 41 36.0 20 4.4* 28.8 46 24.8 20 6.1%
7th Amrw 45 40.2 17 Mu.o»» . wOAb 46 Nw.o 18  36.9%%
Hdnr 50.5 . 43 4l1.¢ 20 mu.uw* ) 36.4 44 9.2 20 40.9%*

* Significant beyond the .05 level,

** Significant beyond the .00l level.

Aruitoxt provided by Eic:
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Summaryv of Analyses of Covariance Comparing Mean Scores
of Tutorial and Control Students at the End of the

TABLE 7

1967-€8 School Year, Controlling for Scholastic Aptitude
as Measured by the Californie Test of Mental Maturity

and Spring 1967 Scores on the STFP Tests.

Reading , Writing 5
Tutorial Centrol . Tutorial Control
Grade Adjusted Mean N  Adjusted Mean N F Adjusted Mean N Adjusted Mean N F
4th . ,“ 47.9 46 39.5 21 9.9%x 33.5 46 28.9. 21  5.3*
7th - 50.1 45 36.9 21 33.8%%*% 37.6 - 45 26.3. 21 26.)%k% -
10th 51.8 44 42.4 21 49.Tkk% 38.4 44 28.9 . . 21 44 6%h%

* Significant beyond the .05 level.

** Significant teyond the .01 level.

**% Sjgnificant beyond the .001 level..

Aruitoxt provided by Eic:
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TABLE 8

Summary of Anslyses of Covariance Comparing Mean Scores of Tutorilal
and Control Students at the End of the 1968-~69 School Year, Controlling - -
for Scholastic Aptitude as Measured by the California Test of Mental

Maturity and Soring 1966 Scores on the STEP Tests

RAaading Writing (wp
. . o
Tutorial Control Tutorial Control
Crade - Adjusted Mean N Adjusted Mean N F Adjusted Mean N Adjusted Mean N F
4th 47.5 40 45.8 20 .51 33.2 40 - 33.3 . 20 .00
7th 47.9 27 | 41.0. 15 12.2% 38.7 30 30.9 16 14.5%*
10th 50.2 . 41 42,2 19  15.4%% 38.0 42 31.7 19 14.8%%
* Significant beyond the .01 level.
** Significant beyond the .00l level.
O
&l
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TABLE 9

Summary of Analysis of Covarience for Grades
of 4th fGrade Tuterial & Control Students,

Controlling

for California Test of Mental
Maturity Scores

End of 1967-68 School Year

End of 1st Semester, 1968-69

Tutorial -~ Control Tutorial Control
Subject Adjusted Mean N . Adjusted Mean N F Adjusted Mean N . Adjusted Mean N F
- English 3.6 39 3.3 20 3.2 3.4 40 3.2 20 2.0
z,ﬂ.zmnw 3.2 39 3.8 20 8,2%* 3.2 40 3.5 20 4.1*

. Science 3.4 39 3.4 20 .06 3.2 40 3.5 20 5.2%

.So¢ial 3.4 39 . 2.9 20  4.6% 3.0 40 3.1 20 .22
- tudies

Overall GPA 3.5 35 3.2 20 2.4 3.3 40 3.3 20 .00
* .05 level.

Significant beyond the

*% Sipnificant beyond the .01 level.
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TABLE 10

Summary of Analysis of Covariance for Grades
of 7th Grade Tutorial & Control Students,
Controlling for California Tast of
“*ental Maturity Scores

“nd of 1967-68 School Year - End of lst Semester, 1968-69 . Mwm
o . Tutorial Control Tutorial Control
-7 Subject Adjusted Mean N  Adjusted Mean N F Adjusted Mean N  Adjusted Mean N F

& :
N Foglish - 3.6 30 2.6 16 25.6%%* 3.7 30 3.0 16 11.0%*

Math 3.1 30 © 2.8 16 2.1 3.3 14 2,9 9 1.7

. Science 3.1 28 2.9 16 45 3.0 20 2.4 12 4.2%
- Social 3.3 30 3.1 16 .88 3.3 29 2.9 16 2.2
Studies
Overall GPA " 3.4 30 . - 3.0 16  5.1% 3.4 30 2.9 .16 T.4%x

*  Significant beyond the .05 level.

*% Cignificant beyond the _01 level.

*%% Sipnificart bteyond the .001 level.
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TABLE 11

Summary of Analysis of Covariance for Grades
of 10th Grade Tutorial & Control Students, *
Contrclling for California Test of
Mental Maturity Scores

End of 19€7-62 School Yeax End of 1lst Semester, 1968-£9

Tutorial Control Tutorial Control
Subject - Adjusted Mean N  Adjusted Mean N F Adjusted Mean N Adjusted Mean N T
)
by
' English 3.7 41 2.8 19 21.88%x% 1/56 3.8 41 2.9 18 18.6%%*
Math - 3.1 27 2.7 10 1.6 1/26 3.8 17 3.3 2 .80
Scieace 3.2 39 2,7 16 5.5%° 1/43 3.5 30 2.9 16 6.9%
Social 3.4 - 39 2.9 19 4.6% 1/54 3.6 39 3.3 18 1.8
Studies
Overall GPA 3.4 41 2.9 19 5.7%.  1/57 3.7 41 3.0 18 10.9%*

* Significant beyond the .05 level.
** “Significant beyond the .01 level.

**% Sjenificant beyond the .001 level..

E\.
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TABLE 12

Frequencies of Tutored and Control Students up to
or Better than Potential or Below Potential .
on the STEP Reading Test, Spring 1967

LT PR - 4th Grade

: 7th Grade | 10th Crade
Tutored Control Total. Tutored Control Total Tutored Control Total mww
&
: < Potential or Better 34 . 4 38 40 6 46 44 6 50
TR T , Below Potentfal - 7 10 17 4 13 17 0 13 0 13
- Total 41 14 55 44 1 63 “ 19 63
Chi Square 12.0% 20.8% N 33.9%

* Significant beyond the .001 level.

IC

E
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TABLE 12a

' Prequencies of Tutored and Control Students up to
- or Better than Potential or Below Potential
on the STEP Reading Test, Spring 1968

. 4th Grade ‘ 7th Grade . 10th Grade
" Tutored Control Total Tutored Control Total Tutored Control Total

21

23~

Potential or Better 45 6 51 42 5 47 44 Y 50
Below Potential B | 12 13 3 16 19 0 15 15
.- Total 46 18 64 45 21 66 44 21 65

Chi Square T 29.4* 30.4% - 36.9%

* Significant beyond the .00l level.
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TABLE 13

Frequencies of Tutored end Control Students up to
or Better than Potential or Below Potential
or. the STEP Writinp Test, Spring 1967

4th Cradse . 7th Grade 10th Grade

chmﬂma lontrol Total Tutored Control Total  Tutored Control Total
i -
44 . Potential or Better 41 2 5¢ 44 6 S0 45 4 49
Below Potential 5 - 11 16 2 14 - 16 0 15 ' 15
o - ~ Total , 46 20 66 46 - 20 66 45 19 64
_ " Chi Square . 12.5%  29.2% 42

* Significant beyond the .00l . lewvel.

IC
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TABLE 13a

. ) Frequencies of Tutored mnn.nounwow Students up to

“.-w. .. or Better than Potentiz] or Below Poteptial

"+ ‘on the STEP Writing Test, Spring 1968

4th Grade 7th Grade 10th Grade
Tutoraed . Control Totcl Tutored Control Total Tutored Control Total me

Potential or Better 43 8 51 44 4 48 44 8 52

Below Potential 2 12 14 B! 15 16 0 13 13

Total 45 2 65 45 19 64 4 21 65

"Chi Squaxe - 22.1% 37.9% 30.3%

* Significant. beyond the .00} level.
O
&l

Aruitoxt provided by Eic:

[E



TABLE 14

Freaquencies of Tutored and Control Students up to
or Better than Poteatial or Below Potential
on the STEP Reading Teat, Spring 1969

4th Grade . 7th Grade ‘ 10th Grade
Tutored - Control Total Tutored . Control Total Tutored Control Total
[ ] T
' Pstential or Setter 39 10 - 49 26 6 32 40 7 47
Below Potential 3 3 11 1 9 10 1 12 13
Total . 42 18 60 27 15 42 41 19 60
Chi Square - 9.3k 13,9% 2.,7%

- mw&b»mwmmln beyond the .01 level. -

- %k - Sienificant beyond the .001 level. .

C
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TABLE 15

- ¥Frequencies of Tutored and Control Students up to

or Better than Potential or Below Potential
on the STEP Writing Test, Srring 1969

4th Crade ‘ 7th Crade

10th Grade
Tutored Control Total Tutored Control Total Tutored Control Total

s - Potential or Better 39 14 53 36 5 35
' BRI - : .

Below Potential 3 6 9 0 -1 11

Total | 42 20 62 . 30 16 46

Chi Square 3.0 . 4,0%

42

0

42

7 49

12 12

19 61
29 . 1%*

* Cipnificant beyond the .05 level.

** Significant beyond the .00l level.
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| TABLE 16

Summary of Analyses of Covariarnce Compariung -
Mean Scores of 1-1, 1-3, ‘and Controi Students on
the STEP Reading Test at the End of the 1966-67
School Year, Controlling for Scholastic Abiiity
as Measured by the California Test of Mental N
faturity and Spring 1966 Scores on the STEP Test

1-1 o 1-3 " Control

Grade Adjusted Mean N Adjusted Mean ' N Adjusted Mean . N ¥
4th 40.9 18 39.3 23 36.0 14 2.5
7th 47.1 22 4.6 23 40.2 17 14.0%
10th*x 52,6 21 48.4 22 41.8 20 33.0%
* Significaht beyond the .001 level.
#* Difference between 1-1 and 1-3 means significant at the .05 levsl.
' TABLE 17
Suﬁmary of Analyses of Covariance Comparing
Mean Scores of 1-1, 1-3, and Control Students on
the STEP Writing Test at the End of the 1966-67
School Year, Controlling for Scholastic Ability
.. as Measured by the California Test of Mental
Maturity and Spring 1966 Scores un the STEP Test
1;1 k 1-3 Control
Grade Adjusted Mean N Adjusted Mean N  Adjusted Mean N F
4th 29.8 22 27.8 24 24.8 20 3.7%
7th 35.9 22 36.9 24 29.0 18 18.6%%
10th @ - 37.4 21 35.6 23 29.2 20 22.0kk

* Significant beyond the .05 level.

**% Significant beyond the .00l level.
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" TABLE 18
Summary of Analyses of Covariance Comparing
" Mean Scores of 1-1, 1-3, and Control Students on
- the STEP Readinp Test at the End of the 1968-69
School Yez¥, Controlling for Scholastic Ability
a8 Measured by the California Test of lMental
Maturity and Spring 1966 Scores on the STEP Test

e

—

S TS T 1-3 "~ Control

Grade Adjusted Mean N Adjusted Mean N  Adjusted Mean N F
4th 46.6 .20 4E.5 20 45.8 20 .50
7th 46.5 - 14 49.4 13 40.9 15 6.9%
10th 49.7 . 20 50.6 21 42.2 19 7.7%

* Significant beyond the .01 level.

TABLE 19
Summary of Analyses of Covariance Cumparing
Yean Scores of 1-1, 1-3, and Control Students on
the STEP Writing TeBt at the End of the 1968-69
School Year, Controlling for Scholastic Ability
as lleasured by the California Test of Mental
Maturity and Spring 1966 Scores on the STEP Test

B

1-1 1-3 Control
Grade Adjusted Mean N Adjusted Mean N  Adjusted Mean N F
4th 33.3 20 33.2 20 33.3 20 .00
Zth 37.2 16 40.5 14 30.9 16 8.4x%
10t - 38.3 20 37.8 22 31.7 19 7.3%

* Significant beyond the .01 level.

k% Significant beyond the .00l level.

ERIC
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TABLE 20 - - Tel oo
Summary of Analyses of.Covariaﬁce for Grades of 4th Grade Students at the

Riad of the 1967-68 School Year, l-1 Versus 1-3 Versus Coatrol, . ‘
Adjusted for Spring 1966 Californig Test of lental Maturity Scores .

T ot

1-1 S ’ 1-3 Lo Control -

Subjééf' Adjusted Mean N - Adjusted Mean N = Adjusted Mean Nv :‘ F
English . 3.6 . 20 3.6 19 3.3 - 20 - 1.6
Math 3.3 20 3. 19 A 3.8 20 - 4.5%
Science 3.3 20 3.5 19 3.4 20 .25
Social 3.3 - 20 3.0 19 .4 20 1.6 .
Studies oo . ’ SR .
Overall GPA - 3.4 . 20 .- 3.5 19 3.2 20 1.5

* significﬁnt beyond the .05 level.

TABLE 21 -

Summary of Analyseé of cdvariance for Grades of 7th Grade Students at the
End of the 1967-68 School Year, 1-1 Versus 1-3 Versus Coatrol,
Adjusted for Spring 1966 California Test of Mental Maturity Scores

1-1 1-3 Contyol

Subject Adjusted Mecan N  Adjusted Mean N Adjustgd Mean N F

English 3.5 16 3.7 14 2.6 16 13.1%%

Math 3.2 16 3.0 14 2.8 16 1.2

Science 3.1 14 3.0 14 2.9 16 .24

Social 3.2 16 3.4 14 3. 16 .63
Studies : .

Overall GPA 3.3 16 3.6 14 3.0 16 3.7%

* Significant beyond the .05 level.
** Significant beyond the .001 level.
Q
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| TABLE 22
Summary of Analyses of Covariance for Grades of lOth Grade Students at the

Eud of the 1967-68 School Year, i-1 Versus 1-3 Versus Coatrol,
Adjusted for_Spring 1966 Califqrnip Test of iental MatugityﬁScores

1-1 ~ 1=3 - " . Control

Subjécﬁi»' Adjusted Mean | N Adjusted ‘‘can N ~ Adjusted Mean N _  .'~F‘_
HE : . n ' SR
nglish#** 4,0 19 3.5 .2 2.9 19 17,1k
Math 35 0 13 2.8 w4 27 10 3.8
‘Seience W 3.1 21 2.7 16 3.9%
Social 3.6 17 3.2 22 2.9 19 4.1
Studies ;
Overall CPA 3.6 19 3.2 22 2.9 19 4.9

# Significant beyond the .05 level.
bk Signif!cant beyond the .001 level.

*k% Difference between 1-1 and 1-3 means is significant at the .05 level.

TABLR 23

Suﬁmary of Analyses of Covariance fot Grades of 4th Grade Students at the
End of the 1st Semester of the 1968~69 School Year, 1-1 Versus 1-3 Versus
Control, Adjusted for Spring 1966 California Test of Mental Maturity Scores

[l

1-1 C1-3 : Control

éubject Adjusted Mean N Adjusted Mean N Adjusted Mean N F

English 1.4 20 3.4 20 .2 20 .99

Math 3.1 20 3.1 20 3.5 _20 2.1

Science C 3.3 20 3.1 20 3.5 20 3.2%

Social » 3.1 20 2.9 20 3.1 20 .72
Studies

Overall GPA . 3.% 20 3.2 20 3.3 20 .25

* Significant_beyond the .05 level.

[:ll\v(j 39
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TABLE 24

Summary of Analyses of Covariance for Grades of 7th Grade Students at the
End of the lst Semester of the 1968-69 School Year, 1-1 Versus 1-3 Versus
Contrel, Adjusted for Spring 196§ Califqrnia Test of Mental Hatutity Scores.

b

1-1 1-3 Control

Subject - Adjusted Mean N  Adjusted Mean N . Adjusted Mean N _F
English . 3.7 6 - . 37 14 3.0 16 S.4%k
Math 3.3 6 3.3 8 2.9 o .80
Sclence - 2.8 9 31 11 - 2.4 12 2.7
Social 33 16 33 13 2.9 16 1.1
Studies ) : ) - ‘
Overall GPA 3.5 16 34 W . 2.9 16 3.6%

* Significant beyond the .05 level.’

% Significant beyond>the .01 level,

TABLE 25

Summary of Analyses of Covariance for Grades of 10th Grade Students at the
BEnd of the 1lst Semester of the 1968-69 School Year, 1-1 Versus 1-3 Versus
Control, Adjusted for Spring 1966 California Test of Mental Maturity Scores

S 1-1 1-3 Control

Subject Adjusted Mean N  Adjusted Mean N  Adjusted Mean N» F

English 3.9 19 3.7 22 2.9 18 9.9%Ak

Math 3.9 8 3.8 9 3.3 2 46

Science 3.7 15 3.2 15 2.9 16 6.0k

Social 3.7 17 3.5 22 3.3 18 1.0
Studies .

Overall GPA kY 19 3.6 22 3.0 18 5.7%

* Significant beyond the .05 level.
** Significant beyond the .01 level.

]:lz\!: Significant beyond the .00l level. :}:;
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TABLE 26

Frequencies of 1-1 and 1-3 Tutored Students up to
or Better Than Potential or Below Potential on
the STEP Reading Test, Spring 1967 .

4th Grade 7th Grade 10th Grade
1-1  1-3 Total 1-1 1-3  Total 1-1  1-3 Total

Potential or Better 15 19 34 18 22 40 22 22 | 44
Below Potential 3 4 7 31 4 o o o
Total 18 23 4 210 3w 22 22 4
Chi Square = ==0 Zzo eem~e- *  eeee—— L *

* Chi-square less than one, or obviously not significant.

TABLE 27

Frequencies of 1-1 and 1-3 Tutored Students up to
or Better than Potential or Below Potential on
the STEP Writing Test, Spring 1967

4th Grade ~ 7th Grade 10th Grade

_1”1 1-3  Total 1-1 1-3 Total 1-1 1-3 Total
Potential or Better 22 19 41 21 23 44 22 23 45
Below Potential 0 5 5 1 1 2 0 0 1
Total 22 24 46 22 24 26 22 23 45
Chi Square 3,22« ereee- ki . La

* With 1 degree of freedom, Chi Square must be 3.84 to be significant at the .05 level.
#% Chi-square less than one, or obviously not significant.
Q -
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TABLE 28

Frequencies of 1-1 and 1-3 Tutored Students up to
or Better Than Potential or Below Potentiel on
the STEP Reading Test, Spring 1969

4th Grade 7th Grade 10th Grade

1-1 1-3 Total 1-1 1-3 Total 1-1 1-3 Total
Potential or Better 18 21 39 13 13 26 19 21 40
Below Potential 2 1 3 1 0 1 1.0 1
Total . S 20 22 42 1% 13 27 20 21 4
chi Square R * eeeam- * [ — *

* Chi-square less than one, or obviously not significant by inspection.

TABLE 29

Frequencies of 1-1 and 1-3 Tutored Students up to
or Better than Potential or Below Potential on
the STEP Writing Test, Spring 1969

4th Grade . " 7th Grade 10th Grade

1-1 1-3 Total 1-1  1-3 Total 1-1 1-3  Total
Potentlal or Better 19 20 39 16 i4 - 30 20 22 42
Below Potential 1 2 3 0 0 0 o 0 0
Total 20 22 42 16 14 30 20 22 42
Chi Square @ ~====- * s . eeceas *

% Chi-square less than one, or obviously not significant by inspection.
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TABLE 30

Summary of Analyses of Covariance Comparing lMean Scores of 1-1,
1-3, and 1-5 Students on the STEP Reading Test at the End of
the 1968-69 School Year, Controlling for Scholastic Ability
ed by the California Test of Mental Maturity

as Measur

and Spring:1968 Scores on the STEP Test

S S 13 -5 ol
Grade Adjusted Mean N  Adjusted Mean N . Adjusted Mean N : Fk
4th 45.0 15 467 18 49.4 1% .48
7th 51,0 16 52.2 17 53.1 10 .57
10th 53.3 8 54.6 23 52.9 10 - g1

" * None is significant at the .05 level.

TABLE 31

Summary of Analyses of Covariance Comparing Mean Scores of 1-1,
1-3, and 1-5 Students on the STEP Writing Test at the End of
the 1968-69 School Year, Controlling for Scholastic Ability
as Meagured by the California Test of Mental Maturity
and Spring 1968 Scores on the STEP Test .

1-3 1-5

1-1

Grade Adjusted Mean N Adjusted Mean N Adjusted Mean N . - F*

4th 34.5 15 '35.0 18 35.3 14 .02

7th 38.8 16 40.2 17 18.6 10 .44
35.0 8 38.1 23 36.6 0 . 11

10th

* None is significant at the .05 level.
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TABLE 32

Frequencies of 1-1, 1-3, and 1-5 Students yp to
Potential or Better than Potential or Below
Potential on the STEP Reading Test, Spring 1969

4th Grade 7th Grade = 10th Grade
1--1 1-3 1-5 Total 1-1 1-3 1-5 Total 1-1 1-3 1-5 Total

Potential or Better 13 16 14 43 15 18 10 43 8 23 10 4
Below Potential =~ 1 1 1 3 1 0 0 1 o 0 o0 o
Total % 17 15 46 16 18 10 44 8 23 10 &
Chi Square ————— * ‘ ; —-;-—~* - —-—-;;* |

* Chi~square obviously not significant by inspection.

TABLE 33

Frequencies of 1-1, 1-3, and 1-5 Students up to
Potential or Better than Potential or Below
Potential on the STEP Writing Test, Spring 1969

4th Orade 7th Grade - 10th Grade
1-1 1-3 1-5 Total 1-1 1-3 1-5 Total 1-1 1-3 1-5 Total

Potential or Better 13 16 14 43 14 18 10 42 7 22 10 39
Below Potential 1 1 1 3 1 o (] 1 0 1 0 1
Total ' 14 17 15 46 15 18 10 43 7 23 10 40
Chi Square = =e-ese * eeema- k. eeaee- L

* Chi-square obviously not significant by inspection.
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