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ABSTRACT
Low abillty freshmen enrolled in a 1972 fall ‘semester

remedial mathematics course at Santa Barbara City College

(California) were randogly divided into three groups: (1) a control
group comprised ,of 62 students meeting for one hour per week in small
subgroups to study programmed materials; (2) a classrooam tutoring
group comprised of 67 students meeting weekly in small suggroups,
with class time divided between programmed materials and tutoring by
trained, experienced tutors; and (3) a tota; tutorlng group comprised
of 61 students enrolled in veekly small group sessions like those for
group two, but with all students receiving from .ong to five
.additional weekly hours of tutoring.at other times. At the:end of the
semesten, each student was interviewed .using a structured interv1ev
technique. Néither course grades nor GPAs differed 51gnif1cant1y
among the three groups. However, signlflcantly fewer students in ‘the
tutored groups withdrew from the course. In addition, the structured ,
interviews showed that student attitudes in fhe tutored drogps wére
significantly more positive toward poth mathematics and all’ other
courses. The péttern of increased‘g€r51stence and positive attltude
of the tutored group continued du¥ng the two years following
tutoring. Data are organized. into charts and tables, and a
.bibliography is appended. (NHM) [
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.to other instructional methods. Yet -despife this venerable *
history, tutoring as an educational variable has been the
subjeet of remarkably 1little formal sfudy, due perhaps to the
ent impracticality of using tutors on any large scale

basis. Thi$§ scarcity of research_on tutoring is especially
marked in higher-educatdon. . ~ .
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JETR . " A LONG~TERu STUDY OF THE EFFORTS P Eouanon =
ST OF. TUTORING IN DEVELOPMENTAL BUCED ExACTLY AL SELErEo Fa
g MATHEMATICS o ATTHG T POTS O wEw oR oPrions |
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. N e For more than twenty cggguries, posuibly before the
1:: o L. time of 'Plato, tutoring' has en hypothesized to be superior
‘0
o
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The lérge majority of the research.studies pubiished on-
/?' the effects of tutoring have been concerned wifh .th elementary
and secondary school level ‘In ah attempt to discern patterns
) that would be helpful in the development of tutor training-
U ‘ materials,an& guidelines for matching tutors to students,_
w~ McClellan reviewed the literature-on. student/tutoring and .
. . found ghat most Jf\ the-studies available imvolved the tutoring
of stulents at pre-college levels (L9},  This finding was :
. substantiated by Thelen (84) and by Riessman (68) in similar * !
revieWs of tutoring actiVities and research. ~ -
Tutoring studies at the elementary secondary school .
- level have focused primarily on tutoring in reading and
writing skills. Tutoring is mainly "cross-age" or, "inter- |
grade" in nature, employing older children to tutor vounger,‘
lew~ability children. There ¥s substantial evideneecl®that
.~ —butering cam produce significant improvement in achie: ent,.
, especially df it is used to supplement conventional ¢lassroom,
. work. The evidence that thtoring produces more positive Do ‘
e .. attitudes and selfﬁconcepts in tutored children is contra- .
' dictory and incomplete The changes in achievement and
. attitude of tutors participating in tutoring programs are
o significantly positive. Very few long-range or longitudinal
studies of the effects. of tutoring at the elementary- secondary
school level-are reported in he research literature ) -
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éutoring in Colleges
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. There are. two major varieties of compensatory -ediication .

, J programs in higher/education (1) those that assist educa- _ . 1

. . tipnally disadvantaged or culturalldy different students to" |
' :
|

i

1

!

\}t enter institutions of higher education and (2) those that <
’i) _" help,these students succeed in.academic and occupational -  h
\3 objectives once /they have enreolled. Compensatory education
. entry practices include modified recruitment apd '-modified C ot
(; P §inancial.aid programs As Knoell pointed out, in both kinds. .
!é f programs thé purpose is to reach students who would not plan *
/ . .
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- normaily {0 go on with their~education (42:6). The second
- variety of compensatory education program includes activities

. -

designed to enable the educationally disadvantaged student ,
to succeed in conventional instructional situations.

Morrispn and Ferrante pointed out thgt:’”i> i c

Compensatéry“progra@s are often developgalwith*the *
\assumption that the culturally'different have academic
.abilities which are inadequate for the traditional
college classroom. In order to assist these students |
-in realizing their potential, some'’institutions have «
developed special tutorial programs to support class-
room activities. These programs have provided extedsive
individual tutoring in academic areas, with some schools
devéloping corps of tutors.which include teachers, gradu-
ate students, regular undergraduate students, and advanced
students from culturally different Backgrounds. (61:8),

»

* The* Programs . C

-

In 2 study of fifty-three public and private two-year
colleges conducted by the American Council on Education, it
was found that 91 percent reported some kind eof special’
tutoring program for academically diSadvantaged students. _
More than three~fourtns of these collieges used regular students
as tutors in their tutorial programs (61:30). The use of '
tuters is increasing rapildly, especially'in‘the two-year

colleges (88). -

.

-

e

E aﬁe usually either, facnlty members or regularly enrolled’
/ students. Williams reported that tutors drawn from the same ’

% VI : -
Despite,the widespread occurrence of these programs,
v8tudies of tho};ng at the college level are very few. -
Tutoring studies have been reported in the aress of reading
and writing skills (1, 8, 81, 86, 90, 92), study skills
(25, 81), basic mathematics (90), engineering (10, 82, 83),
psychology (35, ‘86), and in advanced courses (58). Tutors
are used both as supplements to conventionally tdught courses’
and as the execlusive means of instruction. . B v
’ . L . R . —/"
The Tutors . _ L :
A : . : )
. * The tutdrs employed in college-leve% tutoring programs

sotio-aconoimic, 'ethnic, or racial background as the students °
being tutored are often employed in order 'to provide role
models (88:196). Pierce and Norell found that. black. tutors
were especially effective with black students in terms of
.the perceived accessibility of the tutors (67:171) althoug

no differences were found in either .achievement or attrition
rates. ' ‘
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. ing variables so that the direct effec

'JThe Results~of Tutoring . N

e vy

*and non-tutored Extende Opportuni y Programs and Services \ -

Reports regarding most college -level tut ing programs’
state .that ghelr major objectives are to provide (1) an 7.
increase. 1if achievement in the tutored area, .(2)-impro d
study skills, (3) enhanced self-esteem, (4) nore\posjti
attitudes toward college, and (5) increased persistgnce in )
college. The avallahle evidence on achievement gaAns has not !
been congisténtly positive. Sykes (81) studied the effects of
tutoring\)reading instruction, and financial assAstance upon
student achievement, attitudes, and attrition of community
college students enrolled in special program for "disadvan-
taged" students. Student achievement, as measuired by grade-
point average, was not significantly improved y the program,. _
Attitudes and study habits as measured-by a sglf-image concept
survey (Brown-Holtzmon survey of Study .Habitdg and Attitudes)
showed no consistent pattern of change. Reading skills, as
Jeasured by fthe DiagnosStic Readiny Tests,.improved si nifioantly
but appeared to have no effect on student achievement as .
measured by grdde-point average. The study/suggested that -
this program was somewhat effective in retaining ccllege !
students who might otherwise not remain in, school. Unfortunately,

- the study was not designed to isolate Z?d control egnfound-
of tutorin

attrition might be determined. S~

control group Qf non-attenders. Resulfs indicated that tutoring
was 1ineffective in raising grades.. This study mwas confounded

of the program. Ewing and Gilbert (27) indicdted that the
act of volunteering for tutoring he can be more important

. -

Evans (2§) compared .'the grade point averages for tutored

(EOPS) students. Tutored EOPS students earned a grade-point
average of 2.54 on a scalle with maximum of /4, while mon-
tutored EOPS students ea ned a grade-point average of 2.37+
No signifi@ant positive affect off tutoring alone coculd be
determined from the study (26:54 -

In a similar evaluation of/Extended /Opportunity ervices
MacMillan (51) failed to show a ., significant difference in
fachievement as measured by inc eaSed gr de—point averages.

.Wright (90) examined the perfoymance of/almost 800 college _
freshmen who were predicted to perform nsuccess€ully on the - rj

i
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. basis of entrance testing and 'who recejved tutoring by upper-
@ivision students in English, mathematics, ,social science and
sciehce. Results indicated that tutoring was an effective
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_ means for raising achievement levels for many students

“ Students predicted lowest in achievement appeared to profit
least. from tutoring or did not take advantage'of it. Those 2
predicted. in the average _range appeared to profif most from
tutoring and participated most.

Taylor . (82) examined the effects of a tutoring %rogram
on engineering freshmen. Thirty-one- students participated
in the program and were matched by grade-point .average with
a control group of non-tutored students. He found that students
with a gradepoint average below 2.00 were able to make
effective use of the tutorial program to obtain significantly
higher grades. Furthermore, the term By term academic trend
" of both groups suggested that the tltored students progresses
\steadily upward over the.year-long-study while the control
group followed a downward trend. - . . . )
- ‘( A
Etters studied the effectiveness of a college tutorial
program employing full-time bachelor's degree level tutors.
It was found that tutored low achievers carrying less than a
full course load were more successful in raising their grade-
point average “than any other category of students (25: UO6)

 While the evidence for the effectiveness.of tutoring in
- improving the academic achievement of ¢allege students is
often ambiguous or negative, the evidence for its effectiveness
in reducing attrition is very positive. Adams (1)'in_an
informal sgudy of tutoring in' a community college reading
program,;found very positive evidence!that tutoring led to
increased persistence’ in the program.t : . .

o
.

In contrast to an annual withdrawal rate of more than

' forty percent in conventionally taught sections of the course,

tutored groups had no withdrawals during a year-long study

This finding of decreased withdrawal rates under tutor-
ii was consistent with eva;uations ¢f" othexr, personglized
ystems of instruction. BoTrn and Hébert (lb) found decreased
withdrawal rates and increased attendance under a scheme of
instruction in psychology in which students, progressefl at -

' ' théir’ own. rate threugh the couﬁse with the assistance of tutors .
‘ior proctors. ¢

LI
)

d& In MacMillan's study of Educational Opportunity students,
> 85 pércent of those tutored persisted in college, compared-
with a college-wide average of 74 percent (51). ‘Sykes (81)

* in his study of similar 1ldw-ability students found that tutor—

ing had a significant positive éffect on the persistence of ¢
students in the program.

-

In Taylor's study of tutore‘d.engiing fres-hmen, a -
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significantly lower perceit ge , of tutored students than of
control group students wi hdrey during the first.year (83: 91)
_Students in both the experimentidl and control graups.were
exceptionallyyable students’, in sharp contrast to those studied
by Sykes (81) and MacMillan (51). In another program for.
more able st{dents, Tillett, Porter, and Joiner (86) employed
peer tutoring in biology, physics, psychology and social
science classes. Withdrawal rates in the tutored classes

, were significantly lower than in non-tutored cdlasses held
the prev¥ous year while the fraction of "A" and "B“ grades
did no#/ change significantly

Y ~
</ In a study of open enrollment students, Yuthas (92)

matched groups on high school grade—boint average, sex, and
American- College Testing entrance .examination.scores. The
groups receiving tutoring in reading showed Significant, .
improvement on the Nelson-Denny Reading Test. Comgarison

of persistence rates for the erimentaland control groups
indicated a highly significaézfgecrease in the withdrawal rate
of tutored students.” Enrollment ‘in the tutoring program was
significantly relatedtx:persistence in college and %o resis-
tance, to extraneous influences which normally lead to with-

. drawdl (92:234). As in most-other studies, howeyer, it was
impossible to separate the influence, of tutoring per, se from
z%he other instructional activities. involved in the tutoring

‘, ‘program. _ .

» r’*,

3

. Although longitudinal studies of the, effesjseof tutoring
s college students have been recommended b? ‘Bénz (8 12) and .
Sykes’ (81 :55), extensive review of the published literature
reveals no long-term studies. The-lack of suchlstudies is
pagticularly unfortunate in the light of w;despread fears at
the college level and evidence at the secbndary level that
tutors tend to "teach to the test" and trade short-term

gains in course 0‘ains or test scores for deeper understanding

(65:414):

114

”
-

' \"? V“ K
‘one signiftcant *and suggestive leng-range. studyunot
involving tutors, Caither found that perqitence nd pegfbrm—
ance '‘over a four-semester period were notﬂsignificantly
related to, enrollment in remedial g@@ms."Using a control
group of students not enrolled in! remedial progeam but ,
matthed with the experimental group on' the sis. of preliminar

academic aptitude scores, Gaither—£ n that;(

.the aeademic (control) group Outperformed the remedial
] ~group in every semester xcept, 'the first semester :
" when the.remedia} group Had thé t!shelter' of being
in the remedial* program and receiving grades commen—
surate with that special level (29 :10) .

e P v e

Gaither found no difference in the‘bwo groups with respect to
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_des¢ribed test, the effectiveness of tutoring over the'

|}

-opmental programs at ‘the gollege level<«s that they must

“developmental in nature. Roueche estimated that more than
- 2twenty percent«bf the avergge total instrucbional budget is

ﬁttrqfion'rate over the two-year span.. ., ,j'

.. 'Gaither's study 1s especially significant for the study
,reported in this dissertation because it is orfe of the few
longitudinal studies of -developmental prograis at the comm-
unity college level and because’ it does not include tutoring
‘as a variable. . \

A}

An imporé\nt assumption underlying the design of devel-

provide the necessary ingredient to assure reduced withdrawal
rates, improved académic performance, and more positive
attitudes toward college. It is’ the bias of many instructional
designers that peer tutoring is a vitzl ingredient in these
developmental programs and that the ndgative findings of + !
Caither's study are a direct- result of the lack of tutoring . r
in the programs,he examined. All of the studies of tutoring

time span of a single semester or gollege course. The: present
study is designed to examine the ﬁ eotiveness of tutoring

l'\\}

Low-Ability Studen&s in the‘QQmmunity Cdllege
3
A number of studies provide a-

disadvantaged student in the communily college, ‘and the
ptcture indicates the importance of %&he present study. Roueche
(73) estimated that more than seventy percent of all community
college students need remedial assisgance, reading seopes at
the fourth-grade level are common (2 ), withdrawal rates are
typically over sixty Percent (72). - te

€

';ofiie of.the educationally

L}

In’ view of ‘the number of students in this categdry and
the severity of their problems, it is not siurprising that the
most offered.courses in most community colleges are remedial- or

allocated to remedial programs (74). .According to» Morrison

- and Ferrante, specialized course &nd programs for the educa-,

tiondlly disadvantaged have been developed and dre rapidly
increasing in number, scope, and size (61:23), and many
educators actively encourage’ their development Remedial

reading and remedial mathematiecs courses are the most frequently "

.found remedial courses in the community college (6,5%).

In a 1963 study, Schenz (75:63)° estimated that more than
.two-thirds of all community colleges automatically require
low-ability’ students to enroll in remedial classes, yet most.
of these programs are based on faith rather than researchs.

" The evidence for the evidence for: thé kffectiveness of

Al




L

\ 1

« courses to be w1desprea?

<
&\5;

V..

f ‘ 4 ’ 3“:
)\ ' N s 'J - (Ve

developmental pfograms in the cOmmunity college is contradic-"
tory and incomplete. Gaither found no het positive effect
©f remedial programs in improving reading.and writings skills
‘or in reducing withdrawal rates (29). ‘Sharon (77) studied t
effectiveness of remedial programs and found thafi the Englis
remedial course produced only a small improvement| in subsequent
-performgnce in the rggular English course. Conveprsely, the
remedial course in mathematics had a significant positive effect
on subseguent course work in- mathematic¢s, improving the average
course grade by more than half of a letter grade. Losak (47)
found thatwgFommunity college remedia& programs in English and
mathematics groduqe no significanﬂ difference in number of e
) ithd awals and no significant increase in grade point averages.
Roueéﬁe (73) found this lack of effectiveness of remedial

’

13

In many ccmmunity colleges up to
ﬂ&@ percent of entering freshmen enroll in remedial courses in
mathematics and English, and. only 20 percent of these continue
into regular college level mathematics and English courses.

In a follow-up survey of s udents enrolled in several
Chicago-area commhnity colleges, Baehr (4) found that person+
alized remedial work significantlyi increased the student's
expressed desire to persist.in colleége.” Heinkel (36) compared
122 students in a developmental program with a control group
of 128 students eﬁrolled 4in other programs. Males and ethnic
@itority students enrolled in the rogram withdrew from fewér
.courses in the firstf semester than did minority students in
the control group. /

Administrators of most community colleges assume that
theEr remedisl programs will result in long-term improvements
in academic skills, dttitudes, and performance of, the. educa- .
tionally disadvantaged students for whom they are desigred,
‘However, the few research studieés designed to test these . -
assumptions were based on a short-term, one semester follow-
up of siudents enrolled. Clearly, suceess in college is
related ‘to the ability of the student to persist in college
over a period of time long enqugh Por the desired changes
to take place. Therefore, studies of the effectiveness of
these programs in producing long-range changes in persistence
and performance are needed ’ ' :

\ - . s

*Although most educators/agree on the importange of . ¥
improving the, self-concept for the educationally disadvédntaged °
student, véry few studiés of remedial programs have examined )
this variable, McDavid“z work (50) indicated that academic . #
success may result’ in a moye positive self-image and lead to
increased future academic Zuccess. Yessman (87) Found a signi-
ficant increase in self-j;%eptance as measured by the Cottell

Personality Inventory in udents completing ‘an elght-week '
summer remedial program.¢ Zirkel found .that the self-concept
' , / v
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%s significantly related’ to academic achievement for both
disadvantaged and normal students (93:211). The enhancement’
of self-concepts is a goal of virtually all programs for
educationally disadvantaged students

The effects of negative self- image are particularly
important in‘'mathematics ¢ourses. Aiken found that mathematics
instruction is more commonly the target of negative attitudes

These negative attitudes\can influence' the students expec-
tatiomr of future performance and affect his actual performance.
Negative attitudes usually generate anxiety and hostility
foward the subject. Attitudes ‘toward mathematics and toward
the self are strongly related to performance in. mathematics
classes (3:23).

A study of the available research literature suggests ..
that the contradictory nature of the few resedrch studies of
remedial programs in the community’ college may be resolved if,
we analyze the\ programs in terms of the extent to which they
were personalized, that is'the -extent. to which- they were .
designed to accommodate to individual differences. It is a

" reasonable conjectre that the unsuccessful .remedial programs

may have failed beg%nse of their lack of emphasis on.factors .
which tend to.persehalizes the program. It is,these factors .
that may produce 1long-term self-image enhancement On® of the
most effective personalizigg elements used in remedial programs
is tutoring e v . . .

w
L

Existing studies of educationaily disadvantaged students
in the community college and the remedial programs designed
for them lead to ﬂﬁe following assumptions

1. 'Self-cdncept is significantly related to long-term

.than other academic subjects such as reading and writing (2:558).

4

,,,,,

achievement and persistence'for disadvantaged students‘

, v N ]
2. Self-concept enhancement tends to occur inh person- ' -
' alized}remedial programs, ;
3. ;.Tutoring is'.an effective means of personalizing
\ .*remedial programsg, * } _
L | - .
and therefore, S | -/

4. 'Remedial programs inh which 'tutoring plays an integral
. part should be effective in producing long-term °~ .
*.. improvement in academic .achievement and persistence

of educationally disadvantaged students. ; .'

This assumption underlies the hypotheses being tested in this
study. T
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-Deveiopmental Mathematics in*the Commfnity Collegé’

- ¢ ’ . © o '
‘ The phrase "developmental mathematies" is most often used
to indicate courses in arithmetic and elementary algebra that’ ¢
are usually encountered by most students -in the elementary and-
secondary schools. In a 1966 survey of 73 California community
colleges, Kipps (40) found that 59 colleges offergd these
developmental courses. In a later’ survey, Beal (%) examined
developmental mathematics courses in 185 community colleges
and found that only 42 respondents sp€cifically indicated that'
they offered no such programs and six guestioned the appropri-
ateness of such mathematics courses. 'In 51 of the colleges
offering developmental mathematics courses at least twenty
percent of* all mathematics students and more than one-half 4
of _the faculty were involved in these prog am$+ Fifty percent
of the colleges surveyed. required students\-to enroll in a
developmental course if their scores on stdndardized- tests,
previous grades in mathematiés, or counsel¥dr recommendations
indiecated that they would profit ‘from it. The most frequently
indicated reasons fer the txistence of develmeental mathematics
courses wére to enable Students to- continue in regular mathe- "
matics courses (85%) .or to satisfy prerequisites for other
non-mathematics courses. N .

‘In summary, tutorial programs for Jow-ability students .
are increasing in number and impor rtance in the conmunluy ‘
colleges. Existing published studies of the effectiveness of-
tutorial programs are restricted to examination of their
short—term results. Evidence of the .effectiveness of these °
programs in producing significant pdsitive changes in achieve-
ment, grades, or subsequent performance in regular'cbllege .
courses 1s contradictory. Most ¥esearch studies agree that .
tutorial programs are effective in reducing. attrition of
students enrolled in the program. The contradictory nature of
the available research may be.resolved by. analyzing the . “
‘programs in.terms of the extent to which they emphasize
factors that tend to pérsonalize instruction. )

The basic intent of the present‘study was to’ examine the
effect of tutoring on low abilityscommunity cdllege students.
All subjects in this experiment. were students at '‘Santa Barbara
City College enrolled in-the 1972 fall semester in a-remedial
mathematics course in "basic arithmetic skills.” Students
entered this course’by referrai of counselors or teacﬁers on
the basis of low scoreés on the'Scholas Le Aptitude Test or '
inadquate performance in mathematics inprewvious courses. )
All students’ scoring below the 30th percentile on’ the Scholasgic .
Aptitude: Test were‘required to enrqll in this course. Many ‘
students enrolled in this course ‘were also enrolled in
remedial courses in English and study skills, and in high
sch/gl equivalent courses in the so¢ial sciences.- A majority

. [y
N N .t -
v g . N




" enrolled in this course.

' 1y 1500 students

. . . :\ — N , ! ) .\ . i )
of the,studepts §ttending the colilege under pnograms‘for the
educationally disadvantaged were among the negi

At Sampling

T4 th . H ‘
The- targe? population for the study-was restricted ‘to
tgose enrolled in the course described above. Sampling from
this population resulted in the férmation of- three experi-
mental groups. ~ oo '

Group 1. Students in this control group met for one hour
per week 1n small subgroups to study programméd materials.
The meetings were supervised by a trained student tutor.
Students ook the four course examinations when they wished -
and were allowed to restake the examinations, using alternate
forms until they received a score.of 80 peércent or higher.
No. tutoring took@place in the-'weekly meetings attended by.
these students. Students who asked questions in the small
group meetings were referred¢ to explanations available in *

"the programmed textbook. A total of 62 students were in

groupll.

b

* R : _ i
Group 2. Studenﬁs in this classroom tutoring group were
enrolled imr weekly small group sessions exactly the same as

- those for group 1 except that class time was devoted to a

combination of work in the programmed textbook and tutoring.

Trained, experienced tutors, in a ratio of Ppproximately one ...
X

tutor for every five students, wonked With ‘the students pro-

viding additiorial explanation, epeouragement, and general . . =

assistance. A total of 67 spud%nts were in group 2.. i ¢ . -

: Grou. 3. Students in‘this Eotal tutoring'group wer
aroup s

. enrolled in weekly.small:groyp sessions exactly the ‘sa as ’

those for group 2 except that all students receive di- ' .
tlonal tutoring at times ofther than the required ;class meetings.
Each student received, a minimum of one hour per Jeek of ' .

+-additional tutoring and a possible maximum of fiVve hours of

additional tutorihg. "A total of 61 students were in group.3.

.. The three expérimental groups were formed by randomly

‘assigning .six mathematics laboratory éec;ions to-éach exper-
imental categdry. The resulting ‘three experimental groups -
each ccnsisted of six mathematics laboratory sections contain-
ing a total of approximately 6Q'full~time first-year students..
No outward identification of ‘groups was made and students

were unawafe;tpatlthey had been assigned to mathematics .
laboratory seétions in any ,systematic way. :

'~ In order to assure.identical“treatmenﬁ of all mathematics

1aboratory sections included in group 1,’ the non-tutored ]
control group,- all sections were undqr the direcSion of the

-
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,could not be withheld from students requesting it.

. outset that might influence the final result.

‘exposure to college work .

'scholastic aptitude, ethnic bac id, hours oOf outside
. employment, and amount of finan ial aid in an attempt to

VY e ‘ S 0 I
same’ tutor This tutor was awar of the nature:and design of )
the study and had been carefully structed ag to the proper’

ﬁxﬁr mmittal responsés to he made in response to student
requests for information and assistance. Lo ‘o

'Ethical cdnsiderations required that tutoring assistance
‘The : “
policy followed was that any 'student in. the control group who
requested tutoring would be allowed to transfer to another
group not -in the study and would be dropped from consideration
in‘the study. 'No students in this. group requested elther
tutoring or.transfer from the group. ' o
Several- steps were taken to ashure that there was no
systematic-difference between experimentad groups at the .
First, random «
assignment of students to mathematics laboratopy sections: and
laboratory sections to experimental groups assured that
ery first-year full-time student had an essentially. equal
chance of being assigned to each of the éxperimental treat-. .
ments. Random assignment to experimental groups, allowed: the ... ..
use of simple statlstical procedures for'determipning the .
significance of any gbserved differences in acédemic perform=-
ance or subJegtive responSes ; R . ey 4
. \ = o
t Second, “only full time students were included in the study
This restriction was: E direct attempt to equate students on ¢«
thedllr commiumegt to their coﬂlége program and the time °
ava: 1ab1effor %cadfmic wbrk . -

< .

< \

} Third, only first-year students were included in the
study in order to eliminate any possibility of pagst” exposure
“to. tutoring and to assure that members .of the' control group
were unaware of the,tutoring taking place in other sections
of the course Restriction of the experimental groups to‘
first~year students also eliminated differences die to previous
d > ) . N\
Both.experience and a survey of the research literature. ,
indicated that differencesgﬁn response to tutoring might be,
correlated with confounding variables such as sex, age, ethnic
backgroundb scholastice aptitude, socioeconomic background .t
previous training in Mathematics, amounf of time spent on
ontside employment, financial aid eceived, fattitudes, and
self-concept. It was assumed that randomization equalized
these factors and eliminated any significant contribution
-they might make to differences in performance between groups.,
This assumption yas testéd for the variables of age, sex,

determine if the experimental g oups differed.significantly
on these iables :
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' Differences in the .ability of tutors .o effeot significant
}hanges in student penformancg was controlled by training .
tutors prior to the squdy and. tfy meeting regularly with
.' tutors in an attempt fo maintain ‘constant standards of tutorn
'performance All tutoring was .performed within the framework
set by the programmEd instruction materials Fnd the organi-

zation. of the c;urse This tended to insure that all students

received the same kind of tutoring assistance

' e, The primary experimental variables’ examined in this .

longitudinal stud .were grades in the developmental mathematics
course, grades 1A subsequent mathematics courses, overall

grade-pdint averages in subsequent semesters, withdrawal from <o

individual’ courses . and from college, and reenrolliment in college *
after withdrawal These obJective, quantifiable variables
- gyere recorded’ duging eadh semester’for the two years following
the initial enrGllment. Students were followed through two
‘ryears of their ctollege career by means of records maintained‘
Qir the Department of Admissions ang Records of the college.

. Because positive attitude change was expected by many
instructors to be a major result of tutoring, an attempt was °
. made to measure these changes directly over.the course of the |
\\ first semester¢ "At.the end of the 1972 fall semester/each
student was interviewed, individually using a structuréd inter-
view ‘technique in which the questions asked wecre carefully.
planned beforehand The interview,technique was used in
preference £o° a written questionngz'e because many Qf the
students enrolled in the developmental mathematics course
were . poor, readers Although '‘interviewing was .more time-
'iconsuming, it assured a meaningful response from every . student

, The questions used in the* interview were, developed with

. the cooperation of staff members and tutors participating in
the study. All 190 students in the three experimental groups
were interviewed usingothe revised question..list. "Students °
who completed the course were interviewed immediately after
completing the final required examination Students who did
‘not complete the colrse but who persisted -throughout the
semester ,Were interviewed at the last mathematics laboratory
section meeting. * Students withdrawing from the course were
Anterviewed when they requested permission, to withdraw.. In

" a few cases students withdrew without nbtifying the instructor, .

and these students were interviewed by telephone if they could
not be.reached for a personal interview

“To assure that equivalent instructional ‘situdtions
» existed for each grodup,. each mathematics laboratory section
. was visited bripfly by the experimenter each week during the
Semester. Tutors met with the experimenter each ‘week in.a
group training sessiogn in which any prdblems.relating ‘to
tutoring in the expe imental groups were discussed. Extensive
efforts were made to assure that all, mathematics laboratory
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| - . groups was to deny tutoring in developmentai,fathematics to

sections'in - givenvexperimental group were. treated exactly
alike, Tutored groups reckived no spegial tutoring beyond A

that” mormall given. in non-experimental groups except that .°-
each subject in group 3. received additional tutoring time. d

. Students wehe assigned to the thrae experimental grougs
on an essentially random basis, and” it was assumed that th
groups did not differ significant%y ‘at the start of the inves—
tigation Study of the research lieteature and experience’

in teaching developmeéntal arithmetic at the’ community collége
level suggested that the initial variables most likely to
indluence student performance were sex, age, ethnic and racial
background, Scholastic Aptitude (Quantitativez Te8% scores,
receipt of financial aid,” and number of hours of outside ,
employment per week. It was assumed that the random assign-
ment of subjects to experimental groups. would eliminate  any
relative differénces in performance due to these confounding
variables.~ : s

% QGomparison of the experimental groups\indicated that
initially they were not significantly different in distri-
bution of subjects by sex, age, ethnic and racial background,
Quantitative Scholastic Aptitude test score, fraction receiv-
ing financiaﬁgaid, or amount of. dutside employment. The purpose
of the differntial treatment applied to the three experimental

subjects in the control group and.to assure & significantly
larger amount of tutoring to the total tutor ng group than-fo
.the classrogm tutoring group. . e
+ The amount of tutoring receiyed waS”determined by two
independent methods: estimates by the tutors involved and
estimates by the.students being tutored. Both groups indicated
that students in experimental group 1, »the control group,
received no tutoring. Comparison of tutor estimates of the'
amount ofytutoring received by groups 2.and 3 is shown in
Figure 1. TPhere-wage unanimous agreement that students in
group 2 received one hour per week of tutoring. .The amount
of tutoring received by students in. group 3,.-as estimased by
{he tutors, varied as shown in Figure 1 with a mean value of
3.39 hours- per week.

.l On the personal interview, students who had been tutored
were asked to estimate to the nearest hour the average dmount
of tutoring they received each week. The distribution of )
responses for groups 2 and 3 is shown in Figure 2. The mean
calculated for grup 3 was 3.89 hours per week. These esti-
mates are in close agreement with the- estimates bytutors.

: The slight variation in esti ates of tutoring time is
a reflection of the fact that mang students regard at least
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conversation rather than tutoring. . Tutors regard the sane ,/f
activity as an attempt ta build the rapport needed to do an *°

. effective job of tutoring. o . IR

. oo ¢
Short term Performance of Experimental Groups . T

? . S AT . '

Thé two most impbrtant meaSures of short- term peﬂform—
ance for students in the experimental and control groups are-

o

" academic grades, both in the developmental mathematic® course

and in other+courses imn which they ,were enrolled in the first .
semester, and persistence, in their courses and in the college.

S

JAcadenic “Grades Figure 3 shows ‘the distribution of grades

--------------------------------

CPIPSE semester. Grade averages vene calculated on the usual .
‘basis of assigning U4 points for an m grade, 3 points for a B

grade, and 2 points for a C grade. As »dictated. by course fC
policy, only A, B, and C grades were awarded to students .
completing the course successfully. A grade of C represented

"a score of at least 80% on  each of the four’ course examinations

Students not completing all four examinations @t the 80% .
levél or higher received ‘no letter grade.' Statistical analysis,
indicates that the grade distribﬁtions are not significantly
dlffexent . %

A second measure of short term academic ﬂe formahca is
the first‘semester grade-point average £or ‘eoursés éther than
developmental mathematics. ,A summary of these grades appears

in Figure 4 Statistical analysis’ indieates thdi tHe three

groups did not differ‘%ignificantlyiWith respect”to.the grades
received in courses other, than deve opmental mathgmatics
Pe;sistence fhe fact that grades 'in both the developmé tal
mathematics course and in ofther c es taken during the first
semester are net significantly d erent for the tutoréd and

.nop—tutored groups may seem surprising and may- appear to be a

is larger than the averge grade for ‘the controls.

L]

denial of the efficacy oT tutgring as an instruotionar process.
However, closes ‘examination o Figures' 3 and L reveals ~that
additional analysis 1s necessary _ .
. . * S 4
Figure 5 1is a summary of the developmental mathematics .
course results fof all students enrolled. ‘The.number of
developmental mathematics students withdrawing from the cdllege
or not completing the developmental mathematiecs course during
this.semester is less for the tutored groups than in the non
tutored control group. If the mean grade-point average is
calculated for all groups by assigning a value of zero for &-
withdrawal »grade, then the average grade for the tutored groups

. " ‘*

a portion of their personal contact with tutors as infgrmal -

’
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The results of an analysis of vériance performed.on !
these data indicates that when the érades of students withdrawing
from the develogﬁental methematics course are included in the

.analysis, the tutored .groups’ earned significantly high grades
than did the non-tutored controls Q{;

Fr6m this analysis it is clear that the-developmental
mathematics course policy of allowing all students to withdraw
from the course if they do not complete the required examinations,
and of assigning only A, B, .and C grades, modifies the griade ¢
distribution,obtained. More students withdrew from the control .
group than from the tutored groups, resulting in a spuriously hign

*

“. mean, grade-point average for the control group Yelative to the

tutored groups. According to Figure 5 the relative persistencg
-t of tutored versus non-tutored students is an important variabLe

. ﬁigure 6§is a comparison of thé relative numbers of students
withdrawing from each of the three experimental groups. Substan-
tially,fewer students withdrew from groups 2 and 3, the tutored

' groups,~than from group 1, the non-tutoreéd control group. The
62.9% withdrawal rate from the develvpmental mathematics .course
for group 1 is consistent with information on the withdrawal

. rate of 50% to 70% in this course before tutors were employed.

The U44.8% withdrawal rate for group 2 is. consistent with a
withdrawal rate of 40% to U45% in previous semesters when tutors
~were employed in a classroom tutoring situation, according to
informal records maintained by the college. - ) s
Statistical analysis of. this informaéion indicates that
these différences in the experimental.groups are-significant
at beyonde 0.01 level. There is a significant difference in
the withdrawal rates for the three groups, with more students in
the non-tutored .control ‘group withdrawing than in either of the
tutored groups. -

This pattern of withdrawal is even more pronounced 1if the
frequency of-withdrawal of remedial mathematics students from
the college is examined. .Figure 7 shows the percent of students
enrolled in remedial mathematics who withdrew from college
entirely during the first semester. The percent of students
withdrawing from the non-tutored group (25.8%) is more than
six times the pericent of students withdrawing from the combined
tutored grups. (3.9%). .

Additional evidence supporting the effect of tutoring on
student persistence outside of. theAspecific claes .being tutored
is found in Figure 8. Figure 8 indicates that the percent
of developmental mathematics students withdrawing from any
course in the first semester is higher for the .non-tutored
control group (75.8%) than for elther the ‘classroom tutoring

+ group (56.7%) or the total tutoring group (49.2%).
. These differences are statistically significant. 6

L)

Thes% figdings agree with the research reported by Evans |
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) ,(26), Lucas, Féitﬁer, and MontgomerithB) ]Macmillan (51)

v22-

~

Mohan
(59), and Riessman (68) indicating that tutoring has, littTe direct’
effect on course gdades. , .
These findings also support the observatioms of Adams (1),
Bor ‘afd Hebert (10), Etters (25), Sykes (81), Taylor (83), Vo
Tillett, Porter, and Joiner (8§i and Yuthas (92) that tutoring
ﬁ% Ty effective in reducing #ttrition. A major short-term-
ect of tutorinp appears to 'be the deveIOpment of‘psychological
changes in students that" influence their hehavior outside the .
specific area of tutoring. “Pa--particular, for this stidy, although
the tutored and nqn-tutored groups did not differ significantly in
the grades earned in éither the tutored course or in other courses,
they did differ significantly in the rate gt which they withdrew

from the tutored cpurse, from other courses, and from the college T

_ during the first éémester.
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giGURE 7.

: STUDENTsawiTHDRAWINd FROM

COLLEGE IN%@HE FIRST SEMESTER |
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Tong-term Performance of Experimental Groups -

.\

it

s If the short-term psychological changes apparently
produced by tutoring persist ‘beyond: the‘semester in whish the
. »tutoring takes place, and 1f these changes are sufficiently"
general as tq affeéct studeht performance in areas other than .
the tutoréd area, then their differential effects can be
expected to appear in theé long-term academic performance and .
persistence of the experimental groups, . .

-

Academic Grades The primary ,reason for using tutoring in .
- the developmental methematics course was to increase the~ o,
probability that ;a student wowld complete the course success-~ -
fully.. Figure 9. 'is a summary of the performance of all \ .
students enrolled in develQpmental mathematics course during,
the first semesﬁ;r of the study :

A‘-).

. For. gr%uprijﬁbf the' 39.students who-did npt complete ﬁhe
course in tHe Tst seMester,/Q withdrew'from the college and
did not return. Of the remaiming. 30, 22 completed the- course
during  the four semesters of the: study A total of U5 or
72.6% of the non-tutored control group (group 1) completed
the .course successfully T -

For‘group 2 of the 30 students ‘who did not complete .the’
course in the firut semester, two.withdrew from the college and
did not return. Of the remaining 28,20 completed the course
during the four semesters of the study A total of 57 or-85.1%
of the classroori tutored group (group 2) o pleted the course.
successfully >

For group 3, of the 20 students who, did not complete the
course in the Pirst semester, one withdrew from the college and
did not return., Of the remaining 19, 13 completed"the course
during the four\semesters of the study. A total of 54 or 88.5%
of the total tutoring group (group 3) completed the course.
'successfully Figure 10 is a graphic presentation of this
information. -° ; ‘[ , » - . |

hd [

Statistical analysis indicates that the differenftin the
relative numbers of students, completing the developmental *
mathematics course for the three experimental groups is ‘
significant at the '0.05 level, Significantly more ‘of the
students in the tutored groups compléted the developmental.
mathematics course ~tn,the fours semesters of the study than
.did studehts in the non-tutored control group

Oné‘function of the developmental mathematics course is.
to prepare students to dontinue fheir studies in ‘'a subsequent
e algebra .course. Of the:37 studénts in gronp 1 who sucecessfully

~completed. the developméntal mathematics course .in the first
' semester gnd who reenrolled in. the. college in the second

. -
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-LONG-TERM PERFORMANCE’OF DEVELOPMENTAL MATHEﬁZTICS STUDENTS’
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STUDENTS COMPLETING DEVELOPMENTAL MATHEMATICS ) i
) Percent Completing Developmental Mathematics
Within Four Semesters ' .
804 o ' : :
[} v '. . . c
1041 . {1 ¢
" N 1 @ .
/ '( ¢ ' ~
o 60- ’ )
c - 8
" 50+ :
L . ‘!
ho-¢ ) g -
§ 1
Y | A
304 \
. <A
LY
S 204t
1le A ’
104} - |
N -~ O_J -
. Group 1 ; . Group 2 Group 3 d
, Non-tutored - Classroom Total . i
Control Group Tutoring - Tutoring
i (N = 62) (N=67) - (N=61) ‘
' 'A. Percent completing the course in the first semester
. ] .
' . 8 Withdrew from the college and returned to- complete

the course within the four semesters of the study
\ R . N . - A

’ - »

Y ( € Continued 1n college and- completed the course
- within the four semesters bf the .study .

. ' . » . !
» . . A . -




. - . . . ’ * 0;28- 1

*

L ] E.
semester, only 10, or 27 0%, over enrolled in a subSequent
mathematics course. Of the 53 students in group 2 who
sucgessfully completed the developmental mathematids course .
in the first semester and who reenrolled in the college in ,
( the second sémester, only 14, or 26.4%, ever enrolled in a .
subsequent mathematies course. Of the 56 students in group
3 who successfully completed the developmental mathematics
course in the first semester and who reenrolled in the college.
’ in the ‘second semester, only 11, or 19.6%, ever enrolled in
a subsequent mathematics course. Statistically, there .is no -
significant relation between the number of students enrolling
in 4 subsequent mathematics course and the amount of tutoring
received by them in developmental mathematics.

Average'grades for all students enrolling in algebra .
after: successful completion of developmental mathematics are
"shown in Figure 11. These grades are not significantly
different. . - :

When grade averages for students completing the second'
and third semesters are calculated by including withdrawal
grades, there is a significant increase in grade average for

. thé tutored groups with respect to thé non-tutored control
group. There is no significant difference in grade averages
between the classroom tutoring and total tutoring groups. L

Persistence If tutoring -tends to promote significant . 1
' psychological changes in the student leading to decreased )

N g .attrition during .the first semester, then it is reasonable |

to expect that these chang may lead to significantiy -

-altered patterns of att;}ﬁ on in subsequent semesters.

-

. \\\mnrie basic patterns o persistence are found in the.
experime tal\groupS‘ . ¥

. S 1. Students’ may withdray\{r;gﬁﬁhe developmental
. mathematics course and T 1l in a subsequent
semester. —
3 . \\— -
A . 2. Students may withdraw from the college anrd reenroll”
in a subsequent semester. ,

\

3. Students may complete the developmental'mathematics
cours€ in the first semester and reenroll in a.
AT 'subsequent semester. ¢

With respect to the first of these patterns., it was found that
there is no significant difference among experimental groups
-in the number of students who reenroll ‘after withdrawing from
the developmental mathematics course during the first

. .semester. This finding is consistent with the observations

X * . of tutors and instructors associated with the developmental

[ ©
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. . - FIGURE 11- T . .

‘Avsqage Grades fqr Students
’ Enrolling in an Algebra course
After Successful Completion of ° .

Developmental Mathematics in the

- First Semester
- ° . ‘
Group 1 droup 2 . Group 3
% . . - L3
] Non-tutored Classroom Total
. . :
Control GQup Tutoring - Tutoring -
N - . 10 L S 1
Grade .,  1.40 °  1.57 1,73
-Average . C
’ ~ .
) - * n \’
5 < ¢ : .

}Thd grade avgfage was ealculated on the basis of A = 4, B =

.f/// ¢=2,D-=0. /" | =
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“1.the tutored students (groups 2 and 3

A

. mathematics course that 70% to 80% of all students who withdraw

from developmental mathematics will yreenroll. Most of these

sfudents. have completed some portion of the course and have -
a strong incentive to reenroll in order to earn d passing \\
/

grade. )

With respect to the second pattern, there 1is no signifi-
cant difference among experimental groups in the number of
students’ who reenroll after withdrawing ‘from the college
during the first sSemester. Although the relative frequency of
withdrawal of stuffents from college is s¥gnificantly greater .
for the non-tutored students .in the conﬂzol group, the fraction
of students reenrolling is independent of their _previous
experience with tutoring.

Witﬂfrespect to the third pattern, there -is no significant
difference amdng experimental groups in the number of students .
‘who reenroll in a subsequent semester after successful completion
of the developmental mathematics course. This finding supports
.observations by tutors and instructors in the developmental
mathengatics course with respect to the very positive effect orr .
student moyale of successfully completing the developmental
course! . P .

. ! - . -
>

e There is a significant relation between 4£he number of
'students enrvlléd in college in.the fBurth semester and the
amount.of tutoring received by them. While 38%.7% of the
students in the non-tutored control group' (group 1) are
enrolled in the college in the fourt semester, 86.7% of
are enrolled in the
college in the fourth semester.. This 'difference is significant
af well beyond the 0.01 Yevel: The number of tutored students
enrolled in the college in thé fourth.semester is significantly
greater than the number of non-tutored students enrolled in
the fourth semester. This finding is consistent with the . -
increase in short-term persistence. Tutored students are
significantly more likely to persist in college than are their
‘non-tutored ‘couhterparts. ° . '
If tutor ing is associated with increased persistence in
college, it might be expected that tutored students who enroll \
in a, subsequent algebra gourse would be less” likely to withdraw
«from that course than nor-tutdred students. However, the
fraction of students withdrawing from algebra is essentially
" the same:for all three experimemtal groups. Taken togethep
the findings support the conclusion that the amount of tutoring
recelved by students in developmental mathematics is not a -
significant factor in determining their subsequent enrollment,
ades, or persistepce in an glgebra course. This result was
not unexpec /;fe developmgntal mathematics course coneepts
d

are qualita vel ifferent ffom those encountered in algebra.
The developmental athematic

course emphasizes arithmetic

sl T
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computation and practical problems rather then theorétical )
concepts and abstract problems. -‘The skills required .for . ¥

"\ success in.the algebra course are not the same as those

required in the developniental “course; they arve necessary for
success in algebra but not sufficient. <

It tutoring‘proauces psychological changes associated
with incredsed-long-term persistence in college courses, it
might be expected that students 4n the tutored groups would
withdraw from subsequent courses less frequently than students
in the non-tutored control group. In Figure 12 the percent of

v students withdrawing from one or more courses in the second
semester is given for each of the threé¢ experimental groupss
More than %ouble the number “of students from the non-tutored
control group withdraw from one or more courses in thc Second ™
semester than from either of the tutored groups. Again, R
*tutoring is associated with long-term persistence in college
courses. - ) .

Summary- and Intengisfation of Interview Results

On the basis of the personal interviews heild with each
student if was possible to assess their expressed attitudes
toward developmental mathematics, toward other courses, and
toward the college. s \

, Figure 13 1s a summary of thelattitude toward mathematics
ratings arranged according to experimental groups. As, expected,
the expressed attitudes of students in the tutored grot were
moré .positive than the expressedCzttitudes of.sﬁudqnts n the °
non-tutored control group. The mean rating for tutored students
fell in the neutral cdtegory. For most students enroliled '
in a developmental mathematics course the normal respohnse to
any question about attitudes foward mathematics or mathematics
courses 1is strongly negative. Modifying that response from
negative to neutral, as has apparently accomplished here, '
is a substantial achievement. ‘ - ’
One question on the interview involved the. change’ in
the student's attitude toward other college courses over the

semester. The responses are summarized in Figure 14, ‘Students

in the tutored groups -indicated a significantly more positive
change in attitude toward all courses than did sfpdents in
the non-tutored control group. This finding is consistent
with the significant decrease in withdrawal from courses in
.the first semester and the more positive attitude toward

, developmental mathematics found for students in the tutored
group as compared to students in the non-tutored control
group. :

Respahses to the interview questions by tutored students
revealed that many of them were receiving assistance from the
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FIGURE 12

STUDENTS WITHDRAWING IN THE SECOND SEMESTER

Percent of stﬁdqnts
withdrawing from one

. or more courses in

the second semester

75J 73,0% (
‘ v
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<

Composite Attitude Toward Mathematics

L

Rating Based on Responses to Interview

Questions
N  Mean Rating . Range . ! )
62 - ' 8.08 . 5to12
67 12,61 "8 to 17 -
61‘ 12.66 ) 9 to 17
. rd
A rating of 10 or 1es§\represents a negative attitude towapd

» - -

mathematics.
~ ' « -
A rating of,11 to 13 represents a meutral attitude toward

mathematics.

A rating of 1l or more represents a positive attitude toward

maéhematicsv
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'Responsesito Question % in the Interview, : y
Question 9: Has your attitude toward other college courses
changed from what it’'was when you started the
) semester? If 50, how? | .
_— .
\ - , Group 1 ° " Group 2 : Group 3
. Non-tutored 1' Classroom ) Total
' - Control Group . Tutoring Tutoring
(N = 62) (N = 67) | " (N = 61)
Restonse - '
(a) I have a much™ " ) .
. more negative 3 ' 0 _ 0
att%tude : P ‘
. (b) I have a more _ ' ‘
: negative 21 . , 0 : 0 .
attitude o toa -
" (c) My attitudé '
. has not 38 . ' 15 ’ 0
. changed . ' ' .
, . :
(d) My attitude * , , :
is more ‘ ¢ : 37 .33
¢ positive v ‘ : ‘
(e) My attitude ) ¥ - . .
) is much more . O .., 15 ‘ 28 e
positive ‘ : T
, ; /’ _ S
Mean Response .using . ' . - ’ :
(a) =1, (b) =2,  2.56 - -4.00 4.ue -
(c) = 3.‘, (q) = l"’ R -
te) = 5. . .
» . 1
' !
‘ J
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-+ tutors with courses, other than developmental mathematics. Many
indicated that their attitude toward other courses was more

' positive because they were receiving this, .personal help and
because they believed they could succeed in the other courses
with this help. Responses to the interview gquestions by
tutored students reflected open appreciation for the tutorial.
help théy were receiving and a feeling that they could succeed
in their college courses because of the tutorial help they
were receiving. For many, the tutorial assistance was viewed
as a direct effort‘by the college to help them succeed. Ly

SUMMARY

'The following .are the findings related to the performapcé
of the experimental groups during %he first,semester:A

1. The tutored and non-tutored groups did not differ
significantly with pespect to the grades received in
developmental‘mathematics during the first semester.
Grade-point averages did not differ signifitantly
among the three groups.

If the grades of. students withdrawing from the
developmental mathematlics course are included in the
.grade average, students in.the tutored groups earned
;significantly higher grades than did students in the
" non-tutored control group. .If grade-point averages
. _are calculated by assigning a value of zero to a
withdrawal grade, students .in the classroom tutoring
. gPoup, who rec ived one hour of tutoring per week,
had an-average bf.2.03. Students in the total .
. tutoring group, \who received,approximately 3.5 hours
- -0f tutoring per week, had an average grade of 2.46.
1Students in the- non—tutored control group had an
average grade of’ l 32.

w'

2. Significantly fewer students withdrew from the tutored
’ groups than from the non-tutored control group. or
' .the noh-tutored students 62.9 percent withdrew from
- developmental mathematics.in the first semester while
39.1 percent of the students in the tutored groups
" withdrew. ;“ﬁ
« * ! LT v /
3. On the b sis of the structured interviews, students
in the tufored groups were rated as significdntly more
positive in attitude toward developmental mathematics

than were ‘students in thé non~-tutored control group.
The average rating of attitude toward mathematics

for students ih the tutored groups fell in the

neutral category whilé the averame #ating for students
in the non-tutored group ‘fell in the negative category.
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4. The tutored and non-tutored groups did not differ ™
significantly with respect to the average grades‘
received by students .in the first semester in courses.
other than developmental mathematics. : .

5. Significantly more -of the students in the‘non~ fitored

. . control group withdrew from at least-one ¢lass

s ‘ * . than in either of the tutored groups. Of |\the tutored

students 53.1 percent withdrew from at least one

course during the first semester, while 75,8 .
~percent of the studentsd in the non-tutored control

group withdrew from at least one course.

6. On the basis,of the structured interview resporises, -
students in the tutored groups indicated a significantly -
— more positive change in attitude toward all \other
courseés than did students in the non-tutored control«
group. ‘

.

‘e

.The following are the findings re;ated to the pergprmance
of the experimental groups during the three semesters subsequent

. - : %: For those students who withdrew from the’ devel pmental
a4 ~ . © mathematics course in the first semester there\was
o no signilicant difference betweeh the' tutored and
p " non-tutored grqups with respect to the number o
) - students who reenrolled in a subsequent semeste\.
More than 70 percent of all students who withdrew.
\ . . v from developmental mathematics reenrolled in & \
‘ . . subsequent semester. . :
8. For those students who withdrew from the college in
the first semgster there was no significant difference -
between the tutored and non-tutored.groups with
respect to the number who reenroll in .2 subsequent
semester. More than 40 percent of all students who,
withdrew from the college Teenrolled in.a subsequen
semester . -

9. For thosegystudengs who completed the developmental
. mathematics eourse, there was no significant
. ** difference between the tutored and ‘non-tutored groups
- .~ ~in the number of students whq»reenrolled in a
W, '.--'subsequent semester, Approximately 97 percent of
2 the students who coﬁpleted the developmental mathe-
matics course with/’ a passing grade reenrolled inh some
PR : subsequent:se efter .

10 The. number‘ tutored students enrolled in the college
-+ in the fourth semester of the study is-significantly j
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. ) greater than the number .of non-tutored students
L so enrolled. While 38.7 percent of the students )
. . o in the non-tutored group were enrolled in the o
college in the fourth semester, 86.7 percent of the
" tutored students were enrolled.

~ *11., For those students who completed the developmental
. mathematics course in the first semester, there
‘ was no significant difference in the numbers from
. the tutored and non-tutored groups who ‘enrolled in
! "+, # a subsequent mathematics course. Only 21.7 percent
‘ of those students who successfully completed develop-
mental mathematics in the first semester. later
- senrolled in another mathematics course. -

" 12, For those. students who'zompleted develgnmental
a mathematics ard enrolled in a subsequent mathematics
. : ¢ourse there was no significant difference between
: - the tutored and non-tutored groups in the grades
received in the* later mathematics course
- ' . y . .
13.° For those students who completed developmental mathé=
" ' matics and enrolled in a subsequent mathematics
course there was no significant difference between
. " the tutored and non-tutored groups in the number who
withdrew from the later mathematics course. :
3 ¢
14, Thene was no significant difference in second -
semester grade-point averages earned .by students from
the tutored and nom-tutored: .groups when"grade-point
\ , averages are calculated using A = 4§; B =3, C = 2, '
- , D=1, and F == 0. If withdrawal grades are included
: . -in the grade average by assigning them a value of
zero, students from the tutored groups earned
significantly higher- grades in the second semester
than did students from the \noa-tutored group.

. 15, If withdrawal grades 'are included in the grade . '
- average by assigning them a value of zero, students
from the tutored groups earned significantly higher -
grades in the third semester than did stidents from
o . " the non—tutered group. s

16. The number of non-tutored students withdrawing

"from one or more courses in the second semester

was significantly greater than the number of .
students from the tutored groups similarly withdrawing‘
.0f the non-tutored students 73.0 percent withdrew. ’
from at, least one course -in the third semester, while ’
only- 31 6 percent of the students from the tutorem
group similarly“withdrew




the n-tutored students 70.0 percent withdrew from .
‘east one course in the third semester, while .
oniy 31.6 percent of the students from the tutored .
. _ ~ group simildarly withdrew. , "

In general, students tutored in a developmental mathematics
course are more likely ,than their noh-tutored peers to remain
enrolled in the developmental mathematics course, to remain
enrolled in college, to withdraw from-fewer courses, and express
more positive attitudes toward their courses during the semester
in which futoring takes place. This pattern of increased persis-
!'nce continues during the two yeanrs following tutoring..

-

.
. , ~

: o : +, . Recommendation% . N
. S . - —

On the basis of the findings of this study the following
recommendations seem reasonable .

1, Decisions concerning the use of tutors in developmental

programs in commwhity colleges should be based on the

‘ " prohable influence of tutoring on the persistence of
¢ students in college and on the, development  of improved
{\ . . attitudes. toward coures rather than on the expectation

ALUR

of higher grade-point averages. The considerable
» expenses and time expended the development ‘and main-
tenance of tutorial programS in the’ community college
: ~ can best be justified on the basis of the effectiveness
- o "of such programs in bullding positive attitudes
‘and enhancing self-concepts as expressed in improved
R hort-term and long-term patterns of persigtence.
. . ) ; o
2. n programs or courses in %hich tutq¥rs are employed,
effectiveness shoild be measured by the combination
of academic grades, per8istence,.and change ‘in
attitudes. toward the program rather than by grade—point
average alone. This is especially true for programs
designed for academically disadvantaged stud nts.

3. In basic %Kills or developmental programs in the
community college where persistence in.college or
_ . in the program is a major determinant of the g
' probability that a student will succeed,- tutors and
structured tutoring should play a major role. In
programs in developmental mathematics, reading skills,
T ) _ basic writing skills, English as a second language,
. or other basic academic skills, long-term persistence
is usually necessary for success. 'It is suggestedg
. therefore, that tutoring should be a central component
: of such programs.

. s A
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. Further research should be conducted on E;Z/relative

‘=39~

Tutoring should not be seen as a strategy for

enhancing the €ffectiveness of.a. developmental v

arithmetic course as a means of preparing low-

~ability students for success in a subsequent -

algebra course. This study supplies no assurance

"that tutoring per se is 'sigrnificantly related to

increased probability of enrollment in a subsequent
algebra course, or to increased retention or

improved grades for students who do enroll in a ¢
subsequent algebra course. . »

4

. Tutoring should be considered as a potentially

valuable klement in the design of instruction in all
academic and occupatipnal areds of the comhunity
college This 1is partievlarly’ true in individualized.,
instruction programs.and in programs- designéd for

the non-traditional learner who may be more likely
than traditional students to withdraw from college

or who may have serious unresolved problems relating

to negative attitudes, poor self-image, and ‘Q

diminished self -confidence,

effectiveness of structured tutoring in ic ®

skills areas other Qﬁaﬁ mathematics: reading, writing,"

language skills, or genépal study skills. It is not
unreasonable to expect that studies parallel to the
present ene will yield similar results and exterld
present understanding of the differen¥ial effects of
tutoring. ~Past studies in these areas have suffered
from the lack of structure supplied for tutors, and
therefore consistent results*have not been obtained.
~

.

Further research should be conducted on the aspects of,

the tutoring process and the characteristics of tutors

that are related to more effective tutoring. In R

particular, the following factors should be examined

experimentally: o .

a. the actions or strategies employed, by tutors in
the tutoring process;

b. ' the effects of tutor training;

c. the effect of matching:tutor and student on the
basis of cognitive style; personality variables,
ethnic, ratial, or socio-economic background
or other characteristies;

d. " the role of processes and devices other than

. programmed-instruc¢tion as a structure or frame—'
“work for the tutoring.activities

Further research should be performed to determine the
extent to which the positive effects of the tutor=-
student interaction are due to subject-matter orientéd

0 °
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. continuing education programs. Most of these

‘'of the attitude changes that are'apparently

~40-

activities or to the, establishment of interpersonal
relationships of a more general nature. It would
have been enlightening to have followed the progress
of a fourth experimental group who were not tutored -
in mathematics but were encouraged to form.an
inténse personaI relationship with another person

or group of persons. .
This research should be extended to student -
populations other than the educationally disadvantaged{
Tutoring is being used increasingly ‘in all areas

of community college instruction, including
academically talerited students and aduld and

applications of tutoring have not been the subject-
of systematic, controlled investigation, even though
they represent important areas of coiimunity college
instrucfdonal activity. B .

Further research should be conducted on the nature .

produced.by the tutoring process. Standardized
instruments such as personality inventories or « -
other psychiatric probes should be used to deseribe
and delimit more carefully the attitude and self- -~
image changes occuring during tutoring .

Further research should be-conducted on the differential
effects of ‘tutoring as related to the sex, age’, »

ethnic or racial background, socio-economic background,
personality variables, and initial attitudes or

tutored studepts. These factors have not been the
“subject of study in this Investigation. Researc’; U
on these factors_woul provide valuable informat¥n for
tutors and for educat onal planners involved in )
developing and managing tutoring programs, training
tutors, op developing ifstructional materials to be
used in the tutoring process.

v
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. Adams, W. Royce.' "Tutors and the Reading Lab," S

' Beal, Jack. "An Analysis of Remedial Mathematics Programs

R TT . \ . } S [

L N ' ° Y

BIBLIOGRAPHY . - o

o Western College Reading Association Newsletter,
Spring, 1971, 3.

Aiken, Lewis-R., Jr. "Attitudes Toward Mathematics,"
Review of Educational Research, 40, .(4), ]
October, 1970, 551-596. . . RS

Aiken, L. R. and R. M. Dreger. "The Effect of Attitudes
. on Performance in Mathematics," Journal of
Educational Psychology, 525 1961, 19-25%,

Baehr, R F. Project Success, Chicago City College and
Kennedy-King College, Washington, D. C.: United
States Office of Education, 1969. .

Bausell, R. Barker; Moody,.William B.; and F. Neil Watzl.
"A Factorial Study of Tutoring Versus Classroom
Instruction," Ameriean Educational Research Journal,
9, No. 4y, Fall, 1972, 591=597, '

..in Junior and Community Colleges," Unpublished
Research Report, University of Nebraska, October,. 1970
(ERlC publication ED 0“3 335) .

Bell Stanley E.; Garlock, Norene L.; and Sam L. Colella.
"Students as Tutors," The Clearinghouse, 44, __ .
December, 1969, 2u44- . -

-

- -

Benz, Donald A. Observations of Academic Performance by
Low Achieving College Freshmen Following Instruction
¢ by Academically Successful Students Trained to
Teach Reading and Study Skill Teéchniques, January,.1970,
Stevens Point, Wisconsin: Wisconsin State University
Consortium for Research aﬂh Developmegnt. (ERIC
publication.ED 054 075) ‘ P

Bernsteln, A L. "Motivations in Mathematics," School
' Science and Mathematics, 197H 64,. T49-754, .

Born, David G. ., and emily W. Herbert ‘"Further Study of’ l
Personalized Instruction for Students in Large
University Classes,"™ Journal of Experimental

“Education, 40, Fall, 1971, 6-I1.

Brim, Orville G., Jr. "College Grades and Self Estimates
of Intelligermce," Journal of Educational Psychology,
. HS, 195“ 477- 43l .

A

’

L3
o~
Ty U VI




12,

113,

14,
15.

16

17,

18.

19.

20.

21,

22.

23.

21"'0

. ., | ¢ l ""42'-

‘v

Carman, Robert A. A Systems Approach to the Development

of a Junior College Course in Remedial Mathematics,"
Noveniber, 1970 (ERIC publication ED 034 536) .

Clarke, Johnnie R. and Rose Mary Ammons. "Identification
and Diagnosis of Disadvantaged Students," Junior
College Journal, 41, February, 1970.

Cloward, Robert D. "Studies in Tutoring," Journal of
Eggerimental Education 36, No. 1 Fall, 1967, 14- 25

Cross, K. Patricia. "Higher Education S Newest'Student "
Junior College Journal, 39, (1), September, 1968.

Cross, K. Patpicia. "The Junior College Student: A
Research Description," Genter for Reseawrch and
Development in Higher Education, University of
California, Berkeley, California, 1968.

Crown, Sidney "Tutoring Tutors: An Experiment ¥n

. Psychiatric Communication," University Quarterly,
24, Autumn, 1970, H22 432, -

Deterline, William A. Training and Management of
- Student Tutors, April, 1971 TERIC publication ED ob9 133)

Diggory, J. C Self E\tuation. Concepts and Studies,
. i

New York: John Wiy and Sons, Inc., 1966.

. |
Dillner Martha. "Tutoring by Students: Who Benefits?"

Research Bulletin of the Florida Educational Research
and Development Council 7 No. 1, Spring, 1971.

Dreger, R. M., and L. R. Aiken. "The Identification of
Number Anxiety in a College Population," -Journal
of Educational Psychology, 1957, 48, 3&&-351.

Ellson, D. G: Harris, Phillip, and Larry Parker. "A
Field Test of Programmed and Directed Tutoring,"
'The Reading Research Quarterly, 3, Spring, 9Q8
341-367.

'Ellson, D. G.; Larry Barber, T. L. Engle,'and Leonard

Kampwerth. MProgrammed.Tutoring:- A Teaching Aid
and a Research Tool " Reading Research Quarterly,
1, 1965 17- -127. ; T T . ~

[T

Endler, Norman and Danny Steinberg “'Prediction of Academic .
Achievement at the University Level," Personnel and
_Guidance Journal, Ml (6), Febrﬁary, 1963, 694-699.

{ A} ] ¢ .

4 \ .

.
¢ ' . . .
. \ ‘. ‘ N
.
\ .
.
.

. s ’ A .
. B ..ﬂ‘_} .
. .

P P T U




25. 'htters, E. Martin. "The Tutorial Assistance in College

26.

27.-

28.
29.
- 30.
31.

32.

36.

37.

. Frager, Stanley and Carolyn Stern. "Learning by Tutoring,"

. Gaither, Loren. A Study of Remedial Students, March, 1968

Core Courses," Journal of Educational ReSearch, .
60, No. 9, May-June, 1967, L06-7. - b

Evans, Jerome. "Free Access: What it Takes,"’ Ghange, "‘7> 3
‘ March, 1974, 53-54. .

Ewing, T. N. and W. M. Gilbert. "Controlled Study of the
Effects of Counseling on Scholastic Achievements of
Students of Superior Ability," Journal of Counseling

Psychology, 14, 1967; 235-239.

The .Reading Teacher, 23, Febryary, 1970, 403-405.

- (ERIC publication ED 025 253). _ :

Hamburg, Morris. Statistical Analygis for Decision Making..
New York: Harcourt, Brace and Wogld, Inc., 1970.

13

Harris, T. L. "Summary of Investigations Relating to Reading,™
* Journal of Educational Research, 60, 1967, 237-245.

Harrison, Grant Von. "Training Students to Tutor,”
Santa Monica, California, Systems Development
Corporation, 1967, T. -,
Harrison, Grant Von. "Structufed T ing," May, 1971 ‘/.
(ERIC publication ED 053 080). . ] _

Harrison, Grant Von and Arthur M. Cohen. "Empirical
Validatien of Tutor-Training Procedures," Paper. '
- presented at the California Educaticn Assoclation .
Annual Meeting, San Diego, April 29-May 30, 1971.

) :
Hedl, John J. A Systematic Investigation of Three Facets
of Programmed Instruction: Tutorial Assistance. of Study,
Explanation of Incorrect Ans¥ers, and the Spacing of.
High-Difficulty, Frames. Technical Report:No. -4,
Florida State University, Tallahassee, Februdry, 1970-

Heiﬁkel, Otto A., Eyaluation of a General Studies Program ,
fo the Potkntially Low Academic Achiever in California
Junior Colléges; Final Report. San Diego, Caiifornia:
San gge%o City College, 1970 (ERIC publication ED ‘

o 039 l . ©

]
»

) ' : i
Hernandez, Norma G. "Variables Affecting Achievement of |
Middle School Mexican-American Students," Review .

*  of Educational Research, 43 (1), Winter, 1973, 1-39. ‘ i
i

i

4

~
5 9 °
-




. 38.

39.
4o,

1.

45.

T
. b7,

48,

Knoe1l Dorothy. The "Mew Stud°

Ty

!

Isgor, Hazel-Ann, Tutor Training, Washington, D. C
Tutorial ‘AssisTance Center, 1966. .

Kaye, Mildred. College Discovery and Development °
Tutorial Program, Research Report ORF-68-114,
» October, 1968, City University of New York \\

(ERIC publication EB 035 706).

Kipps, Carol. Basic Arithmetic in California Public
Junior Colleges, Unpublished Doctoral Dissertation,
. University of California, Los Angeles, Los Angeles,
California, 1966. ,

Knoell, Dorothy M. "Are Our Colleges Really Accessible to
the Poor?" Junior College Journal 39, October, 1968,
9"‘1]\. P . *

)

Knoell, Dorothy. '"Outreach to the Disadvantaged" in

’ Understanding Students and Counseling in the Two-
Year Coldeges, State Uhiversity of New York at |
Albany, Albany,. New York, June, 1969 ‘o

Krioell, Dorothy M. People Who Need CoIleg;, Washington, D C.%

American Association of Jun3or Colleges, 1970.

t" in the Commugn: Collcges

Paper presented at the annupl meeting of the American
- Educational Research Associption, Chicago, Illinois,
April 6, 1972. ' .

'Biette, Eileen E. "Tutoring: ts Effects on Reading

+ Achievement, Standard-Setting and Affect-Mediating
SelfvEValuating for Black Male Under-Achievers in. |
Reading," Report BR-0-E+021,.U. S. Office of : ‘
Education, Bureau of Research, WaShington, D. C.,
June, 1971. . .

Lippitt, Ronald and Peggy L%ppitt "Cross-Age ﬂblpers "
National Education Assceiation Journal 62
March 1968, 24-26. e

. & .
Losak, John. "Do Remedial Programs Really Work?"
Paper presented at ‘the annual meeting of the American’
Educational Research Association, New York, February,
1971 (ERIC publidation ED 046 975)

Lucas, John A.; Gaither, Gerald H.; and James$ R. Monthmery
"Evaluating a Tutorial Program Containing Volunteer
Subjects," The Journal of Exoerimental Education,
36-(3), Spring, 1968 “78-81.

RS
i




L9,

51,
52,
53.

54

56.

57 .

60.

"

McClellan, Billie Francis. "Student Invokvement -in the

Instructional Process through Tutoring." . .
June, 1971 (ERIC publication ED, 055 046).
{
McDavid, J. "Some Relationships Between Social Reinforce-
ment and Scholastic Achievement," Journal of - ‘
~ Counseling Psychology, 23, 1959,.151 154, -

‘MacMillan, Thomas F. An Evaluation,of;Eftgnded

Opportunity Services at Santa Barbara City College,
Fall 1970, Mimeographed Research Repdrt No. 8-T1,
Santa Barbara, California, April, 1971.

MacMillan, Thomas F. The Identification of Potential
Dropouts, Mimeographed Research Report No. 6-72,
Santa Barbara, Californa,-March, 1972. -

McNamara, Margaret, "Greup Dynamics in University
Tutorials," University Quarterly,ug6, Spring, 1972,
231-253.

McWhorter, Kathleen T. and Jean Levy "The Influencé of a
Tutorial Program Upon ‘Tutors," Journal of Reading,
«% 14, January, 1971, 221-224.

”

Medin, Julie. The Teaching of Developmental Mathematics
in Community Colleges, #ay, 1972. (ERIC publication

. J '
Medsker, ‘Teland L. and James W. Trent. Beyond High School,
Berkeley Center for Research and Development in

Higher Education 1964, -

Melaragno, Ralph J. and Gerald Newmark. "A Tutorial
Community Works-toward Specified Objectives in .an
Elementary School," *‘Educational Horizons, 48,%
wintel", 1969, 33 37 * -

. Menges, Robert J.; Marx, Robert; and P. W. Trunpeter;

"EffectiVeness of Tutorial Assistance for High-
Risk Students in Advanced College Courses,"
Journal of Counseling Psychology, 19 (3), 1972
229- 233

Mohan, Madan. "Peer Tutoring as a Technique for Teaching
the Unmotivated," Research Report of the Teacher
"Education Research Center, State University of
New York, Fredonia, @ew York, January, 1972.

Moore, William, Jr. Against the Odds: The High Rikk
: Student in the Community College, San Francisco:
Jossey Bass, Inc., 1970 ,

.48 D




R v &
‘ o
» ¢ ’. /\ 4" . .
61. Morrisoh, James L. and Reynolds Ferrante,” Compensatory

Education in Two-Year Colleges, Report No. 271, .

. . \ Center for the Study of higher Education, University
S Park, Pa 5 April 1973. . . ) .-

//////X’° 62. Newman, A. "Tutoring the Culturally Different, "

S

— 65. Pellegrini, Robert J. and Robert AT Hicks. "Prophecy

67. Pierce, Richard M. and Gwendolyn Norrell. “White Tutdrs ).

r Improving College and University Teaching, 19, -
S Autumn 1971, 299-300 f. ‘

63. Niedermeyer, Fred C. "Effects of Training on the
Instructional Behaviops of Student Tutors," B
Joturnal of Educatiohal Research 6& November,
1970, 122-127. - \
64 . Noce, James S. -‘Research and Evaluation in Tutorial
) Programs, -Washington, D C.: "Tutorial -Assistance
Center, 1967. . v

- . - 4

Effects and Tutorial Instruction for the ﬁisadvantaged
Child,", American Educational~Research Journal 9
(3), Summer, 1972, 413-419.

/

66. Phillips, George'O. Study Habits and Attitudes of
Disadvantaged Students in a College Reading and”’
Study. Skills, Program, December, 1969 (ERIC publication
ED 036 019).

for Black Students," Journal of Colleée Student
Personnel, 11, April, 1971, 169 -172.

év

68.% Riessman, "G. W. et al. Children Teach Children, New York:
- Harper and Row, 1972.

69. Robertson, Douglas J.: "The Effects of an Intergrade
Tutoring Experience on Tutor Self-Concept," Paper
., ° presented at the 'l49th Annual Conference of the

e California Educational Researth Association, San
» Diego, April 30, /1971
70. Robegzson, Douglas J! and Vicki F. Sharp. The Effect of

Fifth Grade Student Tutors on the Sight Word
Vocabulary ‘Attainment of First Graders, May, 1971
(ERIC publication ED 055 735).

71. Rossi Timothy P. "HELP: Students Tedch Students,"
Reading Improvement, 6, Fall, 1969, 48-54,

72.__Roueche, J. E. "The Junior College Remedial Program,"
’ Junior College Research Review, 2, 1967, 3-9. <

's.?‘.




73.

Th.

5.

76.

17.

"78..

79.

-80.

81. -

82.

83.

“ .

>

Roueche, J. E. and A. S. Hurlburt. "The OpénSDoor College:
The Problems of the Low Achiever," Journal of
Higher Education, 34, (8), November, 1968, §53-456. *

Roueche, John E. "Accommodating Individual Differences,"
Community College Review, July, 1973, 24i- 29 . ’

Schenz, Robert F. An Investigation~of Junior College

Courses and Curricula for Students with Iow Ability,
Unpublished Doctoral Dissertation, University of
California, Los Angeles, Los "~ Angeles, California, 1963.

Schoeller, Arthur W., and David a! Pearson "Better
Reading through Volunteer Reading Tutors," The
Reading Teacher, 23, April, 1970, 625-630.

Sharon, Amiel T. Effertiveness Of'Remediation'in Junlior

€ollege, Research Bulletin RB-70-50, Princeton, '

'J. J.: Educational Testing Service,.September, 1970
(ERIC publication ED 051 795)

Shaver, James P’ "Tytorial Students Two Years .Later: A
~ Report on the Logan-Cache Tutorial Center for Under-

‘. achieving Readers and Writers," Logan, Utah: Utah
State University, Logan College of Education, Report .
Number DPSC-66-2152," October, 1970.. ;'

3 - f

Silberman, H.; Coulson, J.; Melaragno, R.; and Gary ) g
Newmark. Use of Exploratory Research and Individual ;
Tutoring Techniques for the Development of Programming
Methods and Theory, Santa Monlca, California, Systems

Development Corp., 1964, ] o7

Stein, Richard S.” Some Concepts Held by Los Angeles City
College Entrants on Probation Because of Low SCAT
.Scores, Mimeographed Research Report, Los AngeleS°”'
Los Angeles City College, -1966. -

Sykes, Abel Baxton, Jr. "The Effect of.Tutoring, Reading
Instrudtion, and Finaneial Stipends upon Student
Achievement Attrition and Attitudes at Compton .
College," Unpublished Doctoral Dissertation;:
University of California, Los Angeles, California, 1971.

Taylor, Ronald G. "Tutorial Services and Academic Succeéss,"
Joyrnai of Educatignal Research, 62, (5), January,
1969o 195~ 197.

1}

Taylor, Ronald G.s Cartwright Paul "and Gary R. Hanson.
“Tutorial Programs for’ Freshman Engineering Studehts:
Effect on Grades and Attrition," The Journal -of

*  Experimental Education, 38 (3) Spring, 1970, ‘87-92.

.

L4
»

g

12y

’
.y

i
B P T Sy P Y. S




]
s

84, Thelen, Herbert A.' "Tutoring by Students," The School
Review 17, September December, l969, 229-20F,

-85. Tildon, Charles; Bard Harry; and Robert Wilson, Jr. ~
. "The Black Student The Community College," '
Junior College Journal, 40, November, 1969.

86. Tillett, William S.; Porter, David K.; and Susan E. Joiner.
"The Peer Teaching Program of Community College
Studies," March 1972 (ERIC publication ED 060 837).

87. Wessman, Alden’E. "Scholastic and Psychological Effects
of a Compensatory Education-: .Program for Disadvantaged
-High School Students: Project ABC," American .
Educational Research Journal, 9, (3) Summer, 1972,
36& 372

88. Williams, Robert L. "What Are We Learning.from Current
Programs for the' Disadvantaged?" Journal of*
Higher Education s 40 1969, 274-285.

89. Wilson Ralph "The Effects of Special Tutoring and
Counseling on the Academic Success of Negro Freshmen
) at Southernh State College," Mimeographed report,

’, . Southern State College,,Magnolia Ark., September. lQ70

90. Wright Robért M. "The Effects of Organized Tutoring and .
Advising by Upperclassmen with 'Predicted Unsuccessful'
Freshmen," National .Center for Educational Research
and Development, Washington D.C. Report No. BR-0-F-095, "

\ July, 1971 , . .

. 91, Wylie, R..C. The Self- Concept Lincoln, Nebraska:
- . University of Nebraska Press, l96l

92. Yuthas, Ladessa J. "Student Tutors in a College Remedial '
R Program," ddurnal of: Reading, 14, January, 1971,
* 231-234.

93 %&irkel ‘Perry A. "Self-Concept and the 'Disadvantage' of
x . Efhriic. Group Membership and Mixture," Review of
Educational Research 4hi, (3), June, 197l 211-225.

P

¥

. - UNIVERSITY OF CALIF,
( | _ ) S " LOS. ANGELES

g A

49 ' CLEARINGHOUSE FOR
. JUNIOR COLLEGES




