Impact of the Freshman Seminar

 (From a 1993 report to the faculty.)

Situation: In the early 1990’s, UTC required all freshmen to take a course called Freshman Seminar.  That course was designed to serve as an introduction to UTC, to smooth the transition from high school.  It was hoped that taking it would lead to better grades and higher retention.

Question:  Does the Freshman Seminar course lead to 1)  better grades and 2) increased retention

Dependent Variable:  
1)  OGPA1:  Overall GPA in the first semester excluding the grade in the Freshman Seminar course.  


2)  Whether or not students attended the 2nd semester of their first year.

Independent Variable:  HAVEF101:  Whether or not the student took the Freshman Seminar course.

Extraneous Variables:  



AGE, 

NSEX (Male coded higher); 

NRACE1 (White vs. others); 

NRACE2 (African American vs. others); 

SCORE:  ACT composite score

OATTHRS!:  Attempted hours in the first semester

EARLIREG:  Whether the student registered early (more than 150 days before 1st day)

NADMSTAT:
Admission status

A collection of variables representing year of enrollment.

The data.
Freshman classes entering UTC in 1987, 1988, 1989, 1990, 1991, and 1992.  Any student whose major code was between 2253 and 2262 inclusive was excluded from the analysis.  Any student for whom either high school GPA or some entrance exam score was not available was excluded.  Thus the sample studied included all non engineering majors for whom both high school GPA and entrance exam scores were available.

The variable representing the freshman seminar compared those who had taken the seminar in 1990, 1991, and 1992 with all students who had not taken it - those enrolled before 1990 and those enrolled in 1990, 1991, and 1992 who did not take the seminar.  


Design:  A nonequivalent groups posttest only design.  The use of extraneous variables in the analysis will hopefully partially compensate for design deficiencies.

Excerpt from the report to the faculty . . .

1A.  The analysis of first semester GPA:  Comparison with all other students.

In the first analysis, first semester GPA excluding the seminar was computed for each student.  It served as the dependent variable in the analyses. A subsequent analysis reported below deletes the 1990-92 non takers from the comparison group.

The analysis which was performed is called multiple regression analysis.  Table 2 presents the results of the multiple regression analysis performed on the data.  In the table, the variables representing the various controlling factors are presented along with statistics representing their relationship to first semester GPA.  To facilitate examination of the table, the variables are listed and grouped in the same way as presented above.  Furthermore, those variables whose relationship to first semester GPA met currently acceptable standards of statistical significance are printed in boldface.  The last line of the table represents the relationship of first semester GPA to the variable representing the freshman seminar. 

The value at the top of the table labeled Multiple R2 summarizes the extent to which first semester GPA was predicted by the variables used here.  One typical interpretation of R2 is that is represents the proportion of differences (technically variance) in the dependent variable predictable by the combination of all predictors.  Its value ranges from 0, representing absolute lack of predictability to 1, representing perfect prediction of the dependent variable.  The value of .25 obtained here is not unusually large nor is it unusually small in a prediction situation such as this.  Clearly, however, there is room for improvement of overall prediction of first semester GPA's.

The values in the column headed B represent the estimated size of the relationship of first semester GPA to each variable.  Specific interpretations of each significant effect are embedded in the table.  To summarize, we found that several of the controlling variables were indeed related to first semester GPA.  Thus, adjustments for these variables were appropriate.  Specifically, adjustments for Race, High School GPA, Test Score, Attempted Hours, Registration Time, and Year of enrollment were required.

After these adjustments were made, we found that those who took the freshman seminar had significantly higher first semester GPA's than those who did not take it.  Based on this analysis our best estimate of the size of the effect of the seminar is that after adjusting for differences between takers and non takers on the other variables, those who took the seminar had an average first semester GPA which was .15 higher than those who did not take it.  This difference corresponds to about a 1/2 letter grade difference in one three-hour course in a 12 hour load.  It represents the average effect from 1990 through 1992.
3.  The Analysis of Retention to the Second Semester
The analysis of retention data used registration in the 2nd semester of the freshman year as the dependent variable.  That is, a dichotomous variable was defined whose value was 1 if the student was enrolled in the second semester and whose value was 0 if the student was not enrolled in that semester.  It should be noted here that retention to later semesters could not be analyzed due to the fact that the 1992 group is now in only the third semester.  Subsequent analyses could explore longer term retention.

The analysis involved examining the extent to which the various controlling variables and having the freshman seminar predicted enrollment in the second semester.  The statistical procedure which was used was logistic regression analysis, one which is similar in concept to the multiple regression analysis used to analyze GPA's but which has a mathematical form appropriate for the analysis of dichotomous dependent variables.

The results of this analysis are presented in Table 6.  In this table, the B coefficient is the closest analog to B coefficients from the multiple regression analyses.  The interpretation of the B coefficient in this case is in terms of the increase or decrease in odds of retention associated with the variable.  The sign of this coefficient represents the direction of the relationship between the dependent variable and the independent variable, adjusting for differences associated with the other independent variables.  

As was the case previously, specific interpretations of individual variables are embedded in the table.  To summarize, adjustments for Race, High School GPA, Test Score, Attempted Hours, Time of Registration, Admission status, and Year of enrollment, were required.  After adjusting for differences associated with those variables, those students who participated in the seminar were found to be more likely to be enrolled in the second semester than those who had not participated in the seminar.  Figure 3 presents average second semester enrollment for groups with successively higher predicted enrollment.  Examination of the figure shows that the  differences in retention rates between those who took the seminar and those who did not were somewhat smaller among groups with higher predicted retention rates although the seminar takers had higher retention rates than non takers for nine of the ten groups in the figure.  The average difference in retention to the second semester associated with having the seminar was about 4%, which represents about 32 students out of a class of 800.
Summary of Performance and Retention Results.

The analyses of performance and retention presented here suggest that after adjusting for the effects of other factors, students who took the Freshman Seminar performed slightly better in the first semester and were more likely to enroll in the second semester.  But among those students who enrolled in the second semester, those who had taken the seminar in the previous Fall did not have higher average GPA in the second semester than those who had not taken the seminar in the previous semester.

Table 2

Analysis of first semester GPA's excluding engineering majors

 and students without high school GPA or test scores.

 Multiple R           .55218

 R Square             .30490          R Square Change    .30490

 Adjusted R Square    .30270          F Change        138.52429

 Standard Error       .76092          Signif F Change    .0000

 Analysis of Variance

                     DF      Sum of Squares      Mean Square

 Regression          15          1203.07471         80.20498

 Residual          4737          2742.70315           .57900

 F =     138.52429       Signif F =  .0000

            * * * *   M U L T I P L E   R E G R E S S I O N   * * * *

 Equation Number 1    Dependent Variable..   OGPA1   1ST SEM GPA EXCL FSEM

 Variable              B        SE B       Beta  Tolerance         T  Sig T

 AGE             .012129     .015418    .009792    .947041      .787  .4315

 NSEX           -.019288     .023815   -.010485    .875558     -.810  .4180

 NRACE1         -.037470     .030041   -.017554    .740863    -1.247  .2124

 NRACE2         -.137642     .034961   -.055788    .730799    -3.937  .0001

After adjusting for  differences associated with the other variables in the table, the average first semester GPA of African Americans was about .14 lower than the overall average.

 HSGPA           .567734     .028970    .343320    .478124    19.597  .0000

After adjusting for  differences associated with the other variables in the table, a one point difference in high school GPA was associated with a .57 difference in first semester college GPA.

 SCORE           .037332     .003725    .161177    .567338    10.022  .0000

After adjusting for  differences associated with the other variables in the table, a one-point difference in ACT composite or equivalent was associated with a .04 difference in first semester college GPA.

 OATTHRS1        .046894     .004021    .162598    .754883    11.662  .0000

After adjusting for  differences associated with the other variables in the table, a difference of one attempted hour was associated with a .05 difference in first semester GPA.

 EARLIREG        .098506     .024224    .054040    .830948     4.067  .0000

After adjusting for  differences associated with the other variables in the table, the average first semester GPA of those who registered six months or more before the first day of school was about .1 larger than that of those who registered later.

 NADMSTAT        .052647     .030731    .026701    .604038     1.713  .0868

 PREYEAR2       -.016537     .021620   -.010529    .774367     -.765  .4444

 PREYEAR3        .037148     .021995    .023381    .765719     1.689  .0913

 POSTSEM        -.059753     .017925   -.065571    .379265    -3.334  .0009

After adjusting for  differences associated with the other variables in the table, the average first semester GPA of those registering  1990 or later was about .06 lower than those registering before 1990.

 POSYEAR2        .022846     .022426    .014032    .773421     1.019  .3084

 POSYEAR3       -.129239     .022149   -.081331    .755257    -5.835  .0000

After adjusting for  differences associated with the other variables in the table, the average first semester GPA of those registering in 1992 was .13 lower than the overall average after 1990.

 HAVEF101        .150886     .037831    .079976    .364944     3.988  .0001

After adjusting for  differences associated with the other variables in the table, the average first semester GPA of those taking the Freshman Seminar was about ..15 larger than the average first semester GPA of those who did not take it.

 (Constant)     -.832990     .322995                          -2.579  .0099

Table 6

Results of the logistic regression analysis of retention to the second semester 

excluding engineering majors and those without high school GPA or test scores

---------------------- Variables in the Equation -----------------------

Variable           B      S.E.     Wald    df      Sig       R   Exp(B)

AGE           -.0950     .0532   3.1935     1    .0739  -.0180    .9094

NSEX           .2714     .0988   7.5486     1    .0060   .0388   1.3118

After adjusting for differences associated with the other variables, Males were more likely to enroll in the second semester .

NRACE1        -.4738     .1578   9.0088     1    .0027  -.0436    .6227

After adjusting for differences associated with the other variables, Whites were less likely to enroll in the second semester .

NRACE2         .1168     .1773    .4342     1    .5099   .0000   1.1239

HSGPA          .8802     .1222  51.8438     1    .0000   .1162   2.4114

After adjusting for differences associated with the other variables, those with higher high school GPA's were more likely to enroll in the second semester.

SCORE         -.0239     .0161   2.1929     1    .1387  -.0072    .9764

OATTHRS1       .1588     .0124 164.4041     1    .0000   .2098   1.1721

After adjusting for differences associated with the other variables, those with higher attempted hours were were more  likely to enroll in the second semester.

EARLIREG       .2917     .1011   8.3266     1    .0039   .0414   1.3387

After adjusting for differences associated with the other variables, those who registered six months or more before the first day of school were more likely to enroll in the second semester.

NADMSTAT      -.2431     .1226   3.9330     1    .0473  -.0229    .7842

POSTSEM       -.1092     .0675   2.6206     1    .1055  -.0130    .8965

PREYEAR2      -.0461     .0853    .2924     1    .5887   .0000    .9549

PREYEAR3       .1918     .0915   4.3952     1    .0360   .0255   1.2114

After adjusting for differences associated with the other variables, those who enrolled in 1991 were more likely to enroll in the second semester than others enrolled before 1990..

POSYEAR2      -.0845     .0977    .7467     1    .3875   .0000    .9190

POSYEAR3      -.1397     .0998   1.9585     1    .1617   .0000    .8696

HAVEF101       .4828     .1543   9.7876     1    .0018   .0459   1.6206

After adjusting for differences associated with the other variables, those who took the freshman seminar were more likely to enroll in second semester than those who did not.

Constant      -.1075    1.1949    .0081     1    .9283
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Figure 1.  Average actual 1st semester GPA's for groups with successively greater predicted 1st semester GPA's.  Predicted GPA's were computed using all controlling variables but excluding the variable representing the freshman seminar.
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Figure 3.  Retention rates to the second semester for groups with successively greater predicted retention rates.  Predicted retention rates were computed using all controlling variables and excluding the variable representing the freshman seminar.  Each point represents students from a 10% segment of the sample.  The leftmost points represent that 10% with the lowest predicted retention rate.  The next points to the right represent the next 10% and so forth.  The rightmost points represent the 10% with the highest predicted retention rate.
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