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Improving Retention and Success for Chemistry, Biology and Pre-Med
Majors Entering Freshman Chemistry (Chem 1211K and 1212K) Sequence

Summary of Project: Students will be required to pass a chemistry high school equivalency
placement exam before taking General Chemistry I (Chem 1211K, Science/Pre-med majors).
The major goal is to improve the success rate in Chem 1211K to keep a large cohort of the best
prepared students on track to graduate in a timely manner. Student background and preparation
will be screened by use of a nationally accepted placement exam. Students who score at random
or below (vide infra) on the placement exam will be given advisement before being placed in a
preparation course, with peer-led tutorial support, that must be passed before advancing to Chem
1211K the next term. We expect the combination of a placement exam, advisement and a
preparation course to have an immediate positive effect by opening up at least 20% of the Fall
seats to prepared students (see below) and lead to an overall higher success rate for Pre-Meds.

Over the last several years, the increased quality of admitted Freshmen has resulted in
large increases in science and pre-med majors in several departments including Chemistry and
especially Biology. Many of these students want to take Chem 1211K in the Fall. Several years
ago, the Provost generously provided funds to build desks for two additional sections of Chem
1211K for the Fall using all the available remaining space.. The capacity of the Fall 1211K
course was increased from 384 to a maximum of 480 students. This improved the situation for a
while, but continued growth has taken place such that the maximum capacity is still short of the
current Fall demand. For example, the Biology major entering Freshman class alone has
increased to approximately 500. Since an estimated 800 science and pre-med majors all need to
start Chem 1211K (Freshman Chemistry) in the Fall, course capacity and success rate have
become major issues leading to bottlenecks, student frustration, and lowered retention rates.
Students who cannot register for Fall end up taking the course either in the Spring or Summer,
essentially falling up to one year behind on the graduation date.

We have carried out an analysis of what is needed to improve the student outcome for
this sequence. We have found that at least an above random score on the placement exam
(California Diagnostic Exam used to measure H.S. level knowledge with nationally accepted
norms) or an AP Advanced Chemistry score of 2 are necessary to pass. Thus, the student who
enters 1211K would have at least the minimum background for success and retention. Students
also lack knowledge of the difficulties and approaches required to be successful as Pre-Med
focused majors. Specific early advisement and interactions with faculty Pre-Med advisors and
successful peers are needed. With better prepared students, one would expect a substantial
reduction in the current Fall DFW rate from ~33% to around 20%. Note: out of the last 1446
students over five semesters, 453 received DFW's (31% rate). Since Freshman chemistry is a
prerequisite for Biology courses, a reduction of the DFW rate would directly aid the Biology
success rate since more of the best students would be ready to take the Biology sequences in the
next semester. Ultimately this would increase the four-year through six-year graduation rates. In
addition use of this exam would allow most of the prepared students to take 1211K in the Fall,
removing much of the backlog and frustration. It would also lead to greater efficiency in these
courses, increasing the available seats because students would not need to repeat as often.

The Department had added a peer-led tutorial course (Chem 1201) to support Chem
1211K in an effort to reduce the DFW rate. This effort did greatly improve the DFW rate but



with increasing class size seems to have hit a limit of reducing the overall rate to around 33%.
Individual sections have had rates as high as 42%. The Department gave the diagnostic
placement exam (H.S. equivalency) the first day of Fall term several years ago and was shocked
to find that at least 20% of that term's total 1211K enrolled students scored random (0%) or
below. Interestingly, any student who scored on scale had a reasonable chance of passing
1211K. Some of the random score (0%) students that term were convinced to drop back to
Chem 1050 (no lab) to make up the background problems. Of the remaining ill-prepared
students who chose to remain in 1211K, almost all were part of the DFW outcome. Of the ~30
students who dropped back to Chem 1050, approximately 20 (67%) were able to pass that course
and then take 1211K. This last Fall, we again gave the placement exam the first day. The
random (0%) and below rate was still at least 20% of the class with some sections as high as
~25%! This time we could not convince any of these ill-prepared students to drop back.
Advisement is needed at this point. Sadly, the course DFW rate remained ~33%.

The students who score random or less on the placement exam must be given a path
toward success. Normally, they could register for Chem 1151K, which does not require a high
school chemistry background, but space is also a problem in that course. After advisement by a
faculty Pre-Med advisor, these students will be placed in Chem 1050 (no lab and therefore no
space limitations) with small added peer-led tutorial classes (Chem 1202) for additional support.
A faculty Pre-Med advisor and successful peers (recruited from the GSU American Medical
Students Association) will meet regularly with this group of students as well as those in Chem
1211K to help the students understand the approaches needed to be successful in a Pre-Med
focused major. In Chem 1050, we can and will instill the skills necessary to be successful in
Chem 1211K. For each term, we propose adding special sections of Chem 1050 with added
peer-led tutorials to prepare (salvage) these students. Students who successfully complete Chem
1050 will then be able to register for 1211K the next (following) term. Thus, we should be able
to get many of these students back on track after only one semester. Based on our limited trial,
up to two-thirds of these students may be saved but we suspect that we may only be able to
salvage half of this group. This is still a substantial improvement over the current situation in
which essentially none of these students continue!

Evaluation of Process: If properly instituted, the DWF rate in Chem 1211K will be used as a
measure of the success rate of the first part of the program. We expect an immediate impact of a
decrease of the DWF rate from ~33% to around 20-24%. This is a reasonable expectation since
only an above random score on the placement exam is required. Thus, many of the students will
still have weaker backgrounds than would be ideal. If higher cutoffs were to be used (~10%tile
or higher), more students would be dropped back to Chem 1050 and lower DFW rates in Chem
1211K could be achieved. This type of adjustment could be made after one or two cycles in the
process. Interactions with successful peer mentors will be monitored by examination of the
grade distribution. An increase in honor grades vs. C's will be judged as successful.

A second evaluation will be carried out on the number of ill-prepared/poor background
students who pass Chem 1050 and then subsequently pass Chem 1211K. It is expected that
roughly 75-80% of the total will pass Chem 1050. Furthermore, we expect a roughly 70% pass
rate on these students in Chem 1211K vs. the current rate of ~0%.



Budget Tied to Goals

A. Costs Associated with Giving the Placement Exam

Estimated Number of Students Who
Need to Take Placement Exam

Proctors Needed

Fall 600-800

5 x 5 sessions 20 = $1,000

Spring 150-250

4 x 2 sessions 8= 160

Summer 50-120

3x2sessions 6= 100

Total 800-1170

Total Proctor Costs Estimated $1,260

Grading of exams/student notification

SA Costs $ 500

Subtotal $1,760

Exam sessions will be given in 576 Kell (48 max.) and/or 218 NSC (75 max.); at least 5 times

for Fall and twice other terms

Note: Department will support by providing supplies (Scantrons, pencils and exam copies) to

administer the placement exams.

B. Costs Associated with Preparation Courses and Supporting Tutorials

Estimated Number of Students Who
Fail* Placement Exam

Min. Required GTA and SA Support

Chem 1050

Tutorials

Fall 100-120

3 @ $2900 = $8,700

4 @ $500 = $2,000

Spring 45-55

2 @ $2900 = 5,800

2 @ $500= 1,000

Summer 25-35

1 @ $2900= 2,900

1 @$500=_ 500

Total

GTA =§17,400

SA = §3,500

Subtotal $20,900

* random or below score

C. Costs Associated with Advisement for Chem 1211K and Chem 1050

GTA support for a Pre-Med faculty advisor

(Fall, Spring)

2 @ $2900=§ 5,800

SA support for Pre-Med upper level peer

mentors (various majors; Biology, etc.;

recruited from GSU American Medical

Students Association)

Fall
Spring
Summer

12 @ $500=$ 6,000
6@ $500= 3,000
3@$500= 1,500

Subtotal = $16,300

Total estimated cost |

$38,960 |





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


