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Numerousfactorsappear to influenceretention ofprogress towardan academrates.Amongthesearestudent perception interaction ic careergoal [18], a highleveloffaculty-student [2, 19],and personalcounselingand academic advisingprograms[5, 7]. General upgradingof educationalserviceshas been suggestedas an additional forincreasing retention [14]. strategy In theirefforts now to reduceattrition, manycollegesanduniversities learnprovidesomeformof academicsupportservices.A well-designed can influence retention [9, 12]. Typicalprograms, ingassistanceprogram at a highper student however,tendto servesmallnumbersof students cost. Moreover,littleempiricaldataexistsconcerning theeffectiveness of suchprograms. The purposeofthisarticleis to describean academicsupport program in addressing foundto be effective theproblemsof student performance of eleven thousandstudents.The and attrition at an urbaninstitution is followedby empiricaldataevaluatrationaleand description program of theservicesas measuredby (1) between-group ing theeffectiveness in entry-level difference artsand sciencescourses,(2) stuperformance insucceedingsemesters, and(3) longidentreenrollment attheuniversity tudinalshiftsin gradedistribution patterns. and RobertA. Blanc is assistantprofessorofmedicineand coordinator ofcurriculum SchoolofMedicine;LarryE. DeBuhris assistantprofessor ofbiologyand development, learningresourcespecialist,Student LearningCenter;andDeanna C. Martinis assistant ofMissouriat professorofeducationand director,StudentLearningCenter,University Kansas City. Press 0022-1546/83/0183-0080$01.00/0 ?1983 Ohio StateUniversity JournalofHigherEducation,1983, Vol. 54, No. 1
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Statement of theProblem Freshmanand sophomoreattrition at thisuniversity averages40 percentoverthecourseofan academicyear.Thisratecorresponds totherate ofunsuccessful inmanyof enrollments (D andF gradesandwithdrawals) thelargeentry-level courses.Studentrecordsindicatethatstudent attritionis highestwithinthefirstsix weeksofthesemester; moreinstructors give theirfirstexams duringthisperiod.In addressingtheproblemof studentretention, theuniversity's StudentLearningCenter,in cooperationwithartsand sciencesfaculty, soughtto designan academicsupport servicethatwouldbe bothcost-effective and successfulin reducingthe of rates student attrition. The Instruction high program,Supplemental (SI), is now in its fifth yearof operation. ProgramDescription Typicallearningcenterprograms operateon a drop-inbasis, offering students. servicesprimarily designedto addresstheneeds of high-risk oftimeto one-on-one tutorial Staffdevotea highpercentage instruction, with basic skills courses and workshopscomplementing individual services.



in twomajorrespects.First,theemphasishas The SI programdiffers fromidentification ofhigh-risk beenshifted students to theidentification of high-risk courses. High-riskcourses,as theyare definedhere,are D and F thosetraditionally courseswhereinstudent difficult, entry-level ratesand withdrawals exceed 30 percentof courseregistrants. Second, servicesare attacheddirectly to each course.LearningCenterskillsspecialists,whose contentcompetencyhas been approvedby the course withcoursecontent instructors, integrate learningskillsinstruction during speciallyscheduledreviewsessions. Instruction is designedto assiststudentsin mastering Supplemental in courseconceptsand,at thesametime,to increasestudent competency In do and skills. order to the this, specialists reading,reasoning, study attendthecourselectureswheretheytakenotesand completeassigned readings.The specialistsalso scheduleand conductthreeor four,fiftyminuteSI sessionseach week at timesconvenientto the majorityof in thecourse.Studentattendance is voluntary. students Individualattendanceby participants from one to hours,and rangeswidely twenty-five averages6.5 hoursper semester. The leaderis presentedas a "studentof the subject." As such,the leaderpresents an appropriate modelofthinking andlanguaging behavior in thefield.The leader'sjob, then,is to demonstrate in the proficiency
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in thereading,writing, and subjectwhileprovidingqualityinstruction skills for content Each instructor defines the thinking necessary mastery. resourceperson'srole in accordancewithwhattheinstructor thinksis This role varies somewhataccordingto the natureof the appropriate. disciplineand theinstructor's teachingstyleand priorities. It is important to notethatstudentstypicallyperceivetheirneed as largelycontent-centered. Experienceshows,however,thatthemostcommonneedis fortheprerequisite andthinking skillsthatarebasic learning tocontent ofenterRecentevidence[1] suggeststhat50 percent mastery. skills freshmen have not attained at the formal ing college reasoning described and Inhelder level [13]. Stu(abstract)operational by Piaget dentswho appear to operateat the concrete(nonabstract) level coninformation when it is sistentlyhave difficulty processingunfamiliar media of and text. the abstract lecture Their questions presented through aboutmaterialare oftendetail-oriented and superficial. Rarelydo they or application. ask or answerquestionsthatrequireinference, synthesis, They can operateat moreadvancedlevels once theyhave mastereda thateitheranchorstheconconcept,buttheyrequireregularinstruction in the student's ceptdirectly previousexperienceor providesa concrete with data from which theconceptmaybe drawn[3, 6, 8, 16]. experience existsbetweenstudents difference Experiencehas showna profound whooperateattheformallevelandthosewhooperateatpreformal levels. The formermorereadilyperceivea seriesof conceptsas an integrated system,whereasthelattermaysee onlya seriesoffactstobe memorized underan arbitrary heading.This problemis complicatedin foundation is thestudent's coursesin whichthemostcommonmeansof assessment on exams their detail-oriented which, by design,reinforce performance for to achievehigh rotememory.It is therefore students both possible marksincoursesandtofailtounderstand theprincipal conceptsthatmust be assimilatedif theyare to retainand utilizethememorizedmaterial. in learningpatternssurfacesin more The effectof these differences advancedcoursesthatrequirestudents to demonstrate an integration and of the have acquired. knowledgethey previously application to the aspectof SI is theleader'sattention Perhapsthemostimportant skills. leader makes conscious to and The a effort reasoning questioning and to those assessthequalityofstudent and questions responses identify of students whosepresentlevelsofthinking appearto limittheirmastery ofhighschool newconcepts.Recentresearchstudieswitha widevariety gainsin thelevelof theseskillscan populationsindicatethatsubstantial be achievedexpeditiously and techniques through strategies appropriate In SI follows a format [3, 6, 8, [4, 11, 17]. largepart, "learningcycle" 15, 16].
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SI leadersuse thematerialsof thesubjectdisciplineas Concurrently, and theydeal withspecificskillprobthevehicleforskillsinstruction, lemsin a numberofways.Studentlectureandtextnotesarereviewedas theSI leaderobservesstudentnotesand modelsappropriate note-taking of the leader to Review allows introduce techniques. readingassignments effectivereading styles and procedures.Vocabularydevelopment, of mnemonics,and othertechniquesthatpromotestorageand retrieval information arealso integrated intothecontent review.Additional specific test-taking of assistance,thatis, carefulreadingand interpretation of and test and the construction objective questions essay sampletests, aregivenpreexamattention andperiodicemphasisthroughout thesemester.Particular is giventohelpingstudents attention designeffective study of informal schedulesand also to facilitating theformation studygroups. eitherby theSI leaderor through some other Finally,backuptutoring, is to students individual campusresource, provided needing support. Martinand Blanc [10] providea morecomprehensive of the treatment of skills (i.e., note-taking, biblitest-taking, text-reading, integration course with content. ographicskills) ProgramEvaluation Evaluationof theSI program was specifically designedwiththeintenon student tionof measuring theimpactof theprogram and performance retention rates. The firstthreesectionsbelow represent performance, enrolledin sevenarts dataon 746 students admission,and reenrollment and sciencescoursesduringthe spring1980 semester.Each of these sevencoursesmetthehigh-risk andSI serviceswereprovidedas criteria, shiftsin describedabove. The last sectionpresentsdataon longitudinal of course. thegradedistribution a entry-level pattern representative Data Performance Between-Group Table 1 recordsaveragescoresforfivemeasurescomputedforthree 261 students who attended groupsof students.The SI grouprepresents sessionsprovidedby thecenter. one or moreSupplemental Instruction Those students electingnotto attendSI reviewsessions(non-SIGroup) aredividedintotwogroups:motivational controlgroup(N= 132) and all othernon-SI students(N=353). Studentsassignedto the motivational controlgroupwerethosewho,on a Likertscale,indicated in highinterest SI sessions,butwhowereprevented fromattending becauseof attending conflicts withworkandothercourses. scheduling conflicts-specifically, Studentswho indicatedhighinterest, butwho said theycouldnotcome forpersonalor otherreasons,were not includedin the motivational controlgroup.
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data. StuThe followingdifferences can be seen in theperformance dentsutilizingSI services(1) have entrydata (highschoolclass rank percentileand college entrancetestscores) comparableto data of the motivational controlgroupand lowerthantheothernon-SIstudentsTABLE 1 for StudentsEnrolledin Seven Artsand Sciences Mean Performance Courses,SpringSemester1980 (N = 746) Non-SI Group SI Group (N = 261)



Measures



High schoolclass rank(percentile)* Convertedtestscore (percentile)* Coursegrade** GPA, springsemester 1980** PercentageD, F, & W's***



Motivational Control(N = 132)



Others (N = 353)



72.5



71.4



80.8



56.2 2.50



56.2 2.12



58.7 1.57



2.70



2.36



2.25



18.4



26.5



44.0



NOTES:CoursesservedbySupplemental Instruction (SI) wereBiology109,Chemistry212 and 222, Economics201 and 202, and History1020 and 2020. All were coursesfortheparticular entry-level discipline.Mean coursegradewas basedupona 4.0 scale (A = 4, B = 3, C = 2, D = 1, and F = 0). *Level of significance: N.S. 0.01 usingt-test. **Level of significance: 0.05 usingchi-squaretest. ***Level of significance:



the groups appear equivalentin termsof prioracademic therefore, GPA's than achievement; (2) have significantly higheraveragesemester bothnon-SI groups(p < 0.01); (3) have significantly higheraverage coursegradescomparedto bothnon-SIgroups(p < 0.01); and (4) have fewerD and F gradesand withdrawals1 thaneitherof the considerably non-SIgroups(p < 0.05). alone does not accountforall of thedifIt is clear thatmotivation forthemeasuresinvestigatferencesbetweentheSI and non-SIstudents ed. Therearesignificant andsubstantial differences betweentheSI group controlgroupincoursegrade,in semester andthemotivational GPA, and in percentageof unsuccessful enrollments. Data Reenrollment ofreenrollment Two semesters dataforthe746 students werecollected of thesedata,comparing reenrollment andanalyzed.Table 2 summarizes the SI groupwiththatof the non-SI group.No measureof students' wholeave thecourseaftertheclass rosterbecomesofficial(i.e., 'Onlythosestudents threeto fourweeksintothesemester)are recordedas actualwithdrawals.
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has been develto continuetheireducationat thisuniversity motivation control is in Table 2. no motivational oped; thus, group designated in SI servicesreThe data show thatstudentselectingto participate enrolledat thisuniversity at a higherratethanstudents electingnottouse TABLE 2 Reenrollment Data for StudentsEnrolledin SI Courses DuringSpring Semester1980 (N = 746) Reenrollment Fall 1980 Group SI Non-SI



Reenrollment 1981 Spring



N



%



N



%



201 of 261 327 of 485



77.4 67.3



191 of 261 277 of 462



73.2 60.0



NOTES: Fromtheoriginal SI group, SI during fall students attended twenty-four semester non-SIgroup, 1980.Fromtheoriginal students attended SI twenty-three in thenon-SIgroupspring fallsemester 1981 1980,andarenotincluded during SI andnon-SI reenrollment data.Differences inreenrollment between for both groups semesters is statistically atthe0.01 levelusingchi-square test. significant



the service. The reenrollment differencewas maintainedfor two semesters. and Retention Achievement Students ofHigh-Risk also to determine theutilization and effecAnalyseswereperformed tivenessof SI servicesforhigh-risk students (thosescoringin the0-25th admissiontests;ACT, SAT, and so on). percentile rangeon university The data summarized in Table 3 comparescoursegradesand reenrollmentstatistics of studentsin thetop and bottomquartilesof entry-test scores (75-99th percentilerange comparedwith 0-25th percentile comrange).Studentsin thetopquartilewereselectedas an appropriate andadministrators oftenconcludethatvolunparisongroup,sincefaculty teersupportservicesattract students ratherthanaverage high-achieving who or students are most in need of assistance. students, The dataincludethefollowing: as manystudents in (1) proportionately thehigh-risk inthetopquartile; groupusedSI servicesas didthestudents in thehigh-risk (2) students groupusingSI servicesshowedsignificant in course gains gradescomparedtothosenotusingtheservice;thatis, on a 4.0 scale, theaveragecoursegradeswereC-, as comparedto D-, in thehigh-risk (p < 0.05); and (3) students respectively groupusingSI servicesshowedhigherretention ratesthanstudents notusingSI services. The above datarepresent a radicalchangein theachievement patterns exhibitedby high-riskstudentson thiscampus. Charactraditionally to seek assistance teristically, high-riskstudentstendto be reluctant
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moretraditional services;onceinvolved,theytendtobe difficult through bothto retainand to assisteffectively. students do utilizeSupThe datasupporttheconclusionthathigh-risk and thatbothperformance andretention Instruction, plemental appearto TABLE 3 CourseGradeandReenrollment ofStudents Statistics UsingandNotUsing Score Quartile SI, by Entry-Test



Group



Top Quartile(N = 149) SI Non-SI BottomQuartile(N = 75) SI Non-SI



Percentage Reenrollment during Percentage of Group Course Grade SubsequentSemester



30 70



3.10* 2.30*



86%** 78%**



31 69



1.72* 0.88*



74%** 62%**



NOTE:Top quartilestudents werethosescoringin the75-99thpercentile rangeon entrancetests,and the bottomquartilestudentswerethosescoringin the 0-25th percentile range. *Statistical testand level of significance: 0.05 usingt-test. testand level of significance: 0.10 usingchi-squaretest. **Statistical



be improvedby SI attendance.It is also noteworthy thatSI services witha widerangeofabilitieswithin appearto meettheneedsof students to thesame groupsetting,thusreducingthenecessityfortheinstitution additional tutorial provide programs. Shiftsin thePercentageofD and F Grades Longitudinal and Withdrawals with shiftsin gradedistribution The questionof longitudinal patterns economics theadditionof SI is addressedin data froman introductory but no services were class taughtbythesameprofessor 1976-80, during in Table 4. offeredduring1976-77. The dataare presented of unsuccessful in thepercentages enrollments differences Significant intotheentry-level course. occurredafterSI serviceswere introduced 13 of in showed of SI 1978 that attendance data during percent Analysis in 1979 and the service. theenrolledstudents 1980, During participated A substantial 32 percentand45 percentparticipated, reducrespectively. occurredduringthefive-year tionin therateofunsuccessful enrollments have been obperiod. Similarreductionsin unsuccessfulenrollments in othercourseswhereinstructional andthe servedrepeatedly techniques methodsused to evaluate students'performance (gradingscales; the for ofexaminations) remained consistent andfrequency types,difficulty, theperiodobserved.
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It shouldbe notedthatduringyears1978and 1979,thereduction inthe is proportional ratesof D and F gradesand withdrawals to thelevel of increaseof 13 percentage The additionalparticipation participation. reduction in unsuccesspointsduring1980 did notyielda corresponding TABLE 4 Percentagesof D and F Grades and Withdrawalsin an Introductory EconomicsCourseby Year Measure



1976



1977



1978



1979



1980



D/F/WRate SI Utilization



34%



33%



27% 13%



17% 32%



18% 45%



NOTES:SI was offered in 1978, 1979, and 1980. Differences in gradedistribution forcombinedbaselineyears patterns duringSI yearswhencomparedwiththepattern 1976and 1977 werestatistically at the 0.001 level significant usingchi-squaretest.



fulenrollments. Although comprehensive analysisofthesedatahavenot been completed,two possibleexplanationsemerge.(1) The SI leader staffmemberwithconsiderduringyears1978 and 1979 was a full-time able teachingand SI experience.In contrast, theSI leaderduring1980 was a graduateinternconducting SI forthefirsttime.(2) It mayalso be enrollments possiblethata near 50 percentreductionin unsuccessful a maximum effect unless other measures of intervention are represents added. Discussion theimpactoftheSI program can be quantified Although bydifferences in student and retention to rates,it is muchmoredifficult performance assess whichfactorscontributed to theobservedeffects.A combination of factorsundoubtedly operatesto influencehigherlevels of student academicperformance. Theprogram as wellas participating staff, faculty and students,speculatesthatthe followingfactorsmake substantial contributions. 1. The serviceis proactiveratherthanreactive.SI schedulesare set weekofclass, allowingstudents toobtainassistance duringthefirst beforetheyencounter seriousacademicdifficulty. 2. The serviceis attacheddirectly to specificcourses.Reading,learnand skills instruction offered in thecontext is, therefore, ing, study of courserequirements and as an outgrowth of studentquestions and concerns.Thus,instruction has immediate application. 3. The SI leader'sattendance at each class meetingis consideredes-
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sentialto SI effectiveness. Such attendance contrasts sharplywith themorecommontutorialpracticeof providinginstruction based of whatoccurredin class. largelyupon the students'perceptions do not Since theseperceptions are oftenbadlydistorted, students kind of the assistance need. they get In fact,thefirst as a remedialprogram. 4. SI is notviewedbystudents studentsto volunteerare usuallythosewho tendto be betterprepared academically.The willingnessof thisgroupto participate whooften fromless able students worksto encourageparticipation to admitthattheyneed assistance. findit difficult 5. SI sessionsare designedto promotea highdegreeof studentinleads to theformaand mutualsupport.Such interaction teraction of themainstreaming tionof peer studygroups,and it facilitates and students. minority disadvantaged forthecourseinstructor toreceiveuseful 6. SI providesan opportunity encounter. Stuthekindsofproblemsstudents feedbackconcerning dentsgenerallyhesitateto be candidaboutacademicconcernsto forfearof demeaningthemselves.They will, course instructors however,openlyacknowledgetheirproblemsto theresourceperand whoseresponsison whosedutyit is to assistin suchmatters, course of students' not include assessment does performance. bility counselindealing It is notedthatas theSI leaderseekstheinstructor's instructor the the with student concerns, gains kindsof inforeffectively mationnecessaryto makeinstructional changes,or to add new dimento sions to the course. The programstaffhas workedwithinstructors first of for on the use such aids as class, day practice develop pretests tests,video tapes of reviewsessions,conceptsheetsand studyguides, and vocabularylistsof keytermsforthecourse. ofsomecourseinstructors evaluations It is also interesting thatstudent inhigher SI tothecourse.IfSI is a factor havebeenhigherafterattaching the assistance offered students attribute it be because evaluations, may instructors since instructor. This seems the course SI to likely, through to participate and sometimes dropin on SI encouragestudents regularly to sessionsto offerassistance.SI attendance, however,is neverreported do not andinstructors untilafterfinalgradesarerecorded, theinstructors to students who attend. treatment give preferential and to studentretention Aside fromthe factorsthatmay contribute evaluationmeritsspecificmention. relatedissues,thedesignforprogram The evaluationdesignis offeredas a generalapproachthatmayprove and to monitor retention as theyattempt usefulto institutions programs of evaluationhas provedsuccessefforts. Thisparticular means program
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fulin creatingfacultysupportforSI, as well as institutional and departfortheservice. mentalfunding SI is notlimitedto implementation withinthecontextof largeinstitutions.SI programs at a number oflocal communiarecurrently operating at several liberal arts schools.Reports and small, tycolleges four-year, fromtheseinstitutions documentsimilartrendsin increasedlevels of academicperformance and retention rates. References 1. Arons,A. B., and R. Karplus. "Implicationsof Accumulating Data on Levels of IntellectualDevelopment."AmericanJournalof Physics,44 (April 1976), 396. 2. Astin,A. W. Four CriticalYears: Effectsof College on Beliefs,Attitudes and San Francisco: 1977. Knowledge. Jossey-Bass, 3. Atkins,J. M., and R. Karplus. "Discoveryor Invention."Science Teacher,45 (September1962), 45-51. 4. Blanc, R. A. "CognitiveDevelopmentThroughInquiryLearningwithInner-city Adolescents."Ph.D. dissertation, of Missouriat Kansas City, 1981. University 5. Frank,A. C., andB. A. Kirk."Differences inOutcomesforUsersandNon-users of Services." Journalof CounselingPsycholUniversity Counselingand Psychiatric ogy,22 (May 1975), 252-58. 6. Fuller, R. G. (ed). Piagetian Programsin HigherEducation.Lincoln, Nebr.: ADAPT, 1980. 7. Glennan,R. E. "IntrusiveCollegeCounseling."CollegeStudent Journal,9 (Febru1975), 2-4. ary-March A. Howe, J. J. 8. Karplus,R., A. E. Lawson, W. Wollman,M. Appel,R. Bernoff, Rusch,and F. Sullivan.Science Teachingand theDevelopment of Reasoning:A of California,1976. Workshop. Berkeley,Calif.: Regentsof theUniversity 9. Lauridsen,K. V. (ed). NewDirections forCollegeLearningAssistance:Examining theScope ofLearningCenters.San Francisco:Jossey-Bass,1980. 10. Martin,D. C., andR. Blanc. "The LearningCenter'sRole in Retention: Integrating Instruction." JournalofDevelopmental StudentSupportServiceswithDepartmental 4 (Spring1981), 2-4, 21-23. Instruction, 11.
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