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EXECUTIVE SUMMARY 
 A peer-led team learning program in introductory chemistry was developed to expand an 
existing PILOT learning program.  A coordinator for all the supported courses was hired.  A 
bank of problems was developed.  Training of the student leaders was enhanced, and the leaders 
were given a greater role in designing the program and the training of new leaders.  The PILOT 
learning program has been expanded to support many more courses and students.   
 Based on the overwhelmingly positive assessment of the program by the students, there will 
be an increasing demand for further expansion.   
 
 
PROJECT DESCRIPTION 
 
Instructional Problem Addressed 
 The goal of this project was to promote active learning and critical thinking by students 
taking the Introductory Chemistry lecture sequence (030.101-102), a large gateway science 
course taken by almost one half of our undergraduates.  Toward this goal, we established a peer-
led team learning (PLTL) program in which groups of 8-10 students, facilitated by student 
leaders who previously mastered the material, meet two hours each week.  In the sessions, the 
students were presented with a set of problems, and they worked together on the solutions, with 
the peer leader moderating the discussion.  These sessions provided an opportunity for the 
students to work problems since recitation sections are not included in the 3-credit Introductory 
Chemistry courses.  An additional goal set by the GSI committee was to combine these new 
efforts with the ongoing PILOT learning program for students taking Calculus II for Physical 
Science and Engineering, Calculus III, and General Physics I and II for Physical Sciences Majors. 
 
Strategies and Approaches 
 Prior to the award of this GSI grant, the peer-led student PILOT learning (a loose acronym 
for peer-led team learning) program was organized by Dean Edward Scheinerman in the WSE 
Dean’s Office for students taking Calculus II for Physical Science and Engineering (AS.110.109), 
Calculus III (AS.110.202), and General Physics for Physical Science Majors I & II (AS.171.101 
& AS.171.102).  With the GSI grant award, Paul Dagdigian and Louise Pasternack initiated a 
PLTL program for Introductory Chemistry I & II (AS.030.101 & AS.030.102).   
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 The initial offering of PLTL in Introductory Chemistry was limited to the one section of the 
course that Prof. Dagdigian was teaching in the spring of 2012.  During the summer of 2012, a 
coordinator, Dr. Laura Foster, formerly Assistant Professor of Chemistry at Bowdoin College, 
was hired to serve as coordinator for the entire suite of PILOT courses (existing PILOT courses 
plus PLTL in chemistry), including those involving calculus, physics, and chemistry.  She 
arrived at Hopkins in August 2012.  Prof. Pasternack spent the summer developing a bank of 
problems suitable for the textbook chapters covered in both semesters of Introductory Chemistry.  
Using the existing model for PILOT learning, the program was expanded to support both 
sessions of Introductory Chemistry I in the fall 2012 and subsequent semesters.  This brought 
about a huge increase in the number of students enrolled in the program and the number of 
PILOT sessions per week, from 15 to 33.  With faculty, student, and administration 
encouragement, the program was further expanded beyond the scope of the original proposal in 
the spring 2013 semester to support calculus classes taken by biological and social science 
majors.  Additional grant money was secured from the GSI-II funding to continue to expand the 
program to support a larger number of math and physics courses taught as large lecture classes.  
The list of classes currently supported by the PILOT learning program are Introductory 
Chemistry I and II, General Physics for Biological Sciences I and II, General Physics for Physics 
Sciences I and II, Calculus for Biological and Social Sciences I and II, Calculus for Physical 
Sciences and Engineering I and II, Calculus III, and Linear Algebra.  This list includes all the 
large lecture classes primarily populated by freshmen taught in the chemistry, physics, and math 
departments.  The PILOT program now employs 70 PILOT Leaders and supports approximately 
400 students a semester for the entire semester. 
 Much energy and focus has been placed on the hiring, training, and developing of the peer 
leaders.  Training has changed completely to a student developed and run program.   A 
leadership structure has also been established, with an executive board working directly with Dr. 
Foster to run the organization.  The PILOT Leader program has become a student organization in 
its own right and continues to development as a leadership training program.  This unintended 
consequence of the GSI funding should not be overlooked. 
 
CHALLENGES ENCOUNTERED 
 The biggest challenges encountered have been logistical issues that arise in trying to get 
students enrolled in the program.  In fall 2013, student demand far exceeded the capacity of the 
program.  Sorting and placing over 900 students into 750 spots was quite an administrative feat.  
Two students are working to help solve this problem by writing an optimization software 
program that sorts students and places them into groups with time, day, and room assignments.  
Using this code cut the time needed to organize the program in half this semester, and work to 
further improve the program continues.  For the most part, however, we have followed the 
original proposal and simply adapted our work to increase the scope of the project. 
 
IMPACT 
 In the spring 2012 semester, initial enrollment for the PILOT program was approximately 
30% of the enrolled students, but dropped to 13% (29 students) by the end of the semester.  Due 
to the small number of students in this semester, we deferred detailed analysis of the types of 
students choosing to participate until the fall, when the program was opened to both sections of 
the course.  Preliminary evaluation of the impact of PLTL on grades in spring 2012 was 
encouraging, with a correlation of modestly higher grades with participation in the PLTL 
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program, compared to students who had received the same grade from the same professor in fall 
2011 and also based on their SAT scores.  However, since the numbers of students were small, 
and we did not have attendance figures for the participants, we deferred further analysis until the 
academic year 2012-2013 and fall 2013 when the program became available to students from 
both sections of 030.101 and 030.102 and participation was greater. 
 In the fall 2012 semester, PILOT courses in Chemistry were expanded to both sections of 
Introductory Chemistry.  The initial rate of enrollment in PILOT for the two sections was 31% 
and dropped to 16% (89 students) by the end of the semester.  In the spring 2013 semester, 16% 
of the students enrolled in Introductory Chemistry II participated in the program.  Additionally, 
Calculus I and II for Biological Sciences were added as supported courses.  A total of 205 
students participated in the PILOT program overall during this semester, which is 14% of the 
students from the courses supported in Spring 2013.  Spring-boarding from the success of the 
program, another GSI proposal was submitted during the summer of 2013 to further expand the 
program to support other 100-level math and physics courses taught as large lecture classes.  In 
the fall 2014 semester, there were 966 applications.  We could not meet this demand but placed 
750 students into groups for PILOT placement and 375 students remained in the program 
throughout the entire semester.  We continue to work on increasing student retention in the 
program.  With over 600 students attending at least one 2-hour session and over 200 attending at 
least nine sessions, last semester the PILOT learning program provided 93,624 contact hours of 
academic support to the students served. 
 In an effort to assess who is opting to participate in the PILOT learning program, gender and 
ethnicity data and data pertaining to incoming mathematical aptitude were gathered.  In instances 
when ACT mathematics scores were available when SAT mathematics scores were not, the ACT 
scores were converted to SAT equivalents.  Figure 1 shows the percent participation, based on 
gender and ethnicity data for the two sections combined of Introductory Chemistry I 
(AS.030.101).  We see that enrollment was higher for women and Hispanic and Black or African 
American students than the overall class rate.  This distribution indicates that we are advertising 
in a manner that different types of students are aware of this resource.  Figure 2 indicates that the  
 
 

 

 
Figure 1.  Percent participation in PILOT for Introductory Chemistry I (AS.030.101) based 
on gender and ethnicity data for the two sections in fall 2012 combined. Blue:  students in 
PILOT; red:  non-PILOT students.  The number of students in each cohort is indicated. 
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Figure 2.  Percent participation in PILOT for Introductory Chemistry I (AS.030.101) 
based on SAT mathematics scores for the two sections in fall 2012 combined. Blue:  
students in PILOT; red:  non-PILOT students. 

enrollment rates were higher for students who scored lower on the mathematics SAT although 
there was significant participation by students scoring higher on this exam.  This distribution of 
students is consistent with the idea that PILOT is not meant to be a remedial program. 
 To assess the impact of PILOT on student grades and academic performance, the students 
were again divided based on their SAT mathematics score.  Their final letter grade earned was 
converted to a 4.0 scale and averaged.  Figure 3 shows the average earned grades compared to 
the SAT mathematics score for PILOT participants (blue), non-participants (red), and the whole 
class (green) for Introductory Chemistry I (AS.030.101) in fall 2012.  We see that for both 
PILOT and non-PILOT students there is a positive correlation between grades and SAT 
mathematics scores.  A similar correlation was also found for all courses supported by the 
PILOT program every semester (graphs not presented here due to the brevity of this report). This 
observation leads to an important conclusion:  If the university were to consider offering 
remedial instruction to pre-freshmen, this correlation suggests that mathematics instruction to 
low mathematics SAT pre-freshmen would be an appropriate strategy.  
 

 
 
Figure 3.  Average earned grades vs. SAT mathematics scores for Introductory 
Chemistry I (AS.030.101) in fall 2012. 
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 Focusing upon the impact of PILOT on student performance, we see that for all groups of 
students in Introductory Chemistry I (AS.030.101) the average grade is higher for students in 
PILOT.  The impact of PILOT was dramatic for students who had below 600 SAT scores, while 
the impact was more modest for other groups of students. Similar analysis was done for the 
spring 2013 and fall 2013 semesters with similar trends being evidenced.  It is important to note 
that we are not claiming that the increase in grades is actually caused by participation in PILOT 
learning, and we truly understand that we do not have a control group of students with whom to 
make fair comparison.  However, not including this type of assessment would seem remiss.  
 Assessment of the program has also been conducted by surveying student self-perceived 
gains.  Surveys are run at the end of each semester and have been improved to understand how 
students are responding to the program.  Figure 4 shows some of the results from the survey 
conducted at the end of the fall 2013 semester, and the full results of the PILOT Learning 
Participant Survey are appended to this report.  Surveys were sent to the 622 students who 
attended at least one PILOT session, and  61% of the students completed the survey.  Most 
satisfying is the fact that 91% of students who participated in the survey said they would 
recommend the program to another student.  The students are responding that the program is 
helping them academically and socially.  It is helping them form relationships with 
upperclassmen and with each other.  Regardless of whether we can prove that the PILOT 
learning program is actually helping the students succeed, they believe that it is. 
 

 
  
 Figure 4.  Results from end of the semester student survey in the fall 2013 semester. 

 
 One final statistic from the survey is especially important to the goal of the GSI program.  
22% of the student respondents said that they remained in a course that they may have otherwise 
dropped because the PILOT learning program was helping them.  This speaks directly to the 
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mission of the Gateway Science Initiative in that this program is helping retain students in large 
lecture courses that they need to continue to be STEM majors. 
 Another measure of success of the PILOT learning program is the student and faculty 
demand for the program to further expand to support more classes.  One example of this is the 
variant of the program that was developed by students and is supported with minimal effort 
called AutoPILOT, where students are not given a leader and are simply organized into study 
groups to work on problems together.  The PILOT program supports these efforts by providing 
initial organization and logistical support in getting rooms for the students in which to meet.  In 
the fall 2013 semester, we had 19 of these groups from four different classes meeting each week 
on campus.  We have been asked to expand to support Organic Chemistry, Macroeconomics, 
Microeconomics, and various statistics courses.  The fact that students are asking for more 
collaborative learning opportunities is one of the huge marks of success of the program and 
demonstrates that the GSI funding was money well spent. 
 
SUSTAINABILITY 
 As stated above, a second GSI grant was secured to support the expansion of the PILOT 
learning program past the end of the present grant period.  Dr. Foster and Professor Richard 
Brown of the Mathematics Department were awarded funds for the proposal titled 
Institutionalizing Peer-Led Team (PILOT) learning Into the Culture of the Johns Hopkins 
University Undergraduate Experience.  With the exception of some funds dedicated to further 
assessment, funding for the PILOT learning program runs out in June 2014.  A detailed plan with 
budgets for continuing the program (a) as it currently is established, (b) expanding the program 
to meet all student demand, and (c) expanding the program to increase support to include organic 
chemistry and economics courses was drafted by Deans Josh McIntosh, Jim Fry, Janet Wiese, 
Steven David and Ed Scheinerman and submitted to Deans Katherine Newman and Edward 
Schlesinger last month.  If funding is secured, the program will continue to be run out of the 
Office of Academic Support in the KSA Office of Academic Advising. 
 
DISSEMINATION 
 As of now, there are no plans to present or publish this work.  While the JHU PILOT 
learning Program is unique is some aspects, it is not novel enough to justify publication of our 
work.  This report should be posted on the GSI website. 
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Table	  1:	  Participant	  Course	  Breakdown
Question Physics Calculus Chemistry Respondents
For	  which	  course(s)	  were	  you	  registered	  for	  PILOT	  Learning?	  
(Check	  all	  that	  apply) 77 208 127 412

Table	  2:	  	  PILOT	  Leader	  Performance
Question Excellent Good Average Below	  Average Poor Respondents
Please	  rate	  your	  PILOT	  Leader's	  overall	  performance: 58.19% 29.47% 7.56% 3.78% 1.01% 397

Table	  3:	  Participants	  agreement	  to	  the	  following	  statements

Statement:
Strongly	  
agree

Moderately	  
agree

Neither	  agree	  
nor	  disagree

Moderately	  
disagree

Strongly	  
disagree Respondents

I	  have	  developed	  a	  meaningful	  relationship	  with	  my	  PILOT	  
leader. 32.75% 38.04% 18.64% 7.30% 3.27% 397
I	  feel	  comfortable	  asking	  my	  PILOT	  leader	  advice	  that	  is	  not	  
academic. 34.51% 30.23% 21.91% 8.56% 4.79% 397

Table	  4:	  Participants	  agreement	  to	  the	  following	  statements

The	  PILOT	  Learning	  Program	  helped	  me...
Strongly	  
agree

Moderately	  
agree

Neither	  agree	  
nor	  disagree

Modertely	  
disagree

Strongly	  
disagree Respondents

Better	  understand	  the	  concepts	  from	  lectures 51.56% 37.76% 6.51% 2.86% 1.30% 384
Better	  understand	  how	  to	  do	  my	  homework 44.53% 36.72% 13.54% 3.65% 1.56% 384
Increase	  my	  confidence	  in	  my	  coursework 44.01% 34.90% 14.58% 4.69% 1.82% 384
Increase	  my	  satisfaction	  with	  my	  course 35.94% 33.07% 20.83% 7.03% 3.13% 384
Increase	  my	  grades	  in	  my	  course(s) 34.64% 34.11% 21.88% 5.99% 3.39% 384
Remain	  enrolled	  in	  a	  course	  that	  I	  may	  have	  otherwise	  
dropped 12.76% 9.90% 40.63% 10.94% 25.78% 384
Increase	  my	  confidence	  in	  participating	  in	  group	  discussions 27.60% 33.85% 26.82% 6.25% 5.47% 384
Feel	  better	  prepared	  for	  my	  coursework	  next	  semester 24.74% 38.54% 26.82% 5.99% 3.91% 384
Improve	  my	  problem	  solving	  skills 35.16% 43.23% 16.67% 2.60% 2.34% 384
Increase	  my	  ability	  to	  communicate	  well	  orally 20.31% 30.99% 40.10% 5.73% 2.86% 384
Learn	  how	  to	  function	  more	  effectively	  as	  a	  member	  of	  a	  
group 25.78% 36.98% 28.65% 4.69% 4.69% 384
	  Increase	  my	  ability	  to	  learn	  on	  my	  own 23.70% 36.20% 28.13% 8.85% 3.13% 384
Enhance	  how	  I	  think	  analytically	  and	  logically 23.96% 42.45% 26.30% 5.21% 2.08% 384
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Learn	  where	  to	  get	  academic	  support	  on	  campus 30.47% 42.45% 22.92% 2.60% 1.56% 384
Become	  more	  knowledgeable	  about	  the	  campus	  community 25.26% 36.72% 28.13% 6.25% 3.65% 384
Feel	  a	  part	  of	  the	  Johns	  Hopkins	  University	  community 29.43% 34.64% 27.08% 4.69% 4.17% 384
Explain	  a	  course-‐related	  problem	  to	  someone	  else. 52.60% 35.68% 9.64% 0.78% 1.30% 384

Table	  5:	  Participants	  agreement	  to	  the	  following	  statements
The	  PILOT	  Learning	  program	  provided	  me	  with	  the	  
opportunity	  to	  .	  .	  .

Strongly	  
agree

Moderately	  
agree

Neither	  agree	  
nor	  disagree

Moderately	  
disagree

Strongly	  
disagree Respondents

Study	  with	  students	  who	  understand	  the	  material	  better	  than	  I	  
do. 46.61% 32.81% 11.20% 6.25% 3.13% 384
Study	  with	  students	  who	  do	  not	  understand	  the	  material	  as	  
well	  as	  I	  do. 43.49% 37.76% 13.80% 3.65% 1.30% 384

Table	  6:	  Participants	  agreement	  to	  the	  following	  statements

Statement:
Strongly	  
agree

Moderately	  
agree

Niether	  agree	  
nor	  disagree

Moderately	  
disagree

Strongly	  
disagree Respondents

I	  spend	  time	  studying	  with	  my	  PILOT	  Learning	  group	  members	  
outside	  of	  the	  scheduled	  PILOT	  Learning	  sessions. 10.18% 15.14% 14.62% 22.98% 37.08% 383
I	  spend	  time	  socializing	  with	  my	  PILOT	  Learning	  group	  
members	  outside	  of	  the	  scheduled	  PILOT	  Learning	  sessions. 12.27% 32.38% 17.75% 15.67% 21.93% 383
I	  feel	  comfortable	  asking	  help	  from	  one	  of	  my	  fellow	  PILOT	  
Learning	  program	  participants	  outside	  of	  the	  structured	  PILOT	  
Learning	  sessions. 28.20% 41.51% 16.71% 8.88% 4.70% 383
I	  have	  made	  friends	  with	  students	  through	  the	  PILOT	  Learning	  
program	  that	  I	  otherwise	  would	  not	  have	  met. 29.24% 32.38% 19.06% 10.97% 8.36% 383
I	  have	  met	  other	  students	  through	  the	  PILOT	  Learning	  program	  
whose	  interests	  are	  similar	  to	  mine. 18.28% 29.50% 33.42% 12.53% 6.27% 383
I	  have	  met	  other	  students	  through	  the	  PILOT	  Learning	  program	  
whose	  interests	  are	  different	  from	  mine. 26.37% 43.34% 24.02% 2.87% 3.39% 383

Table	  7:	  Participants	  answer	  to	  the	  following	  question
Statement Yes No Respondents
Would	  you	  recommend	  the	  PILOT	  Learning	  program	  to	  other	  
students? 91.64% 8.36% 383


