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V. Evidence for RIP Program Impact on Teachers and Students and the Achievement of 

the More Emphasis Conditions 

 

     The indicators for success of the RIP Program meeting more emphasis conditions at HLCS 

are comprised primarily of on-going evaluation in the form of formative assessments and 

student, teacher, and parent questionnaires, but also include evidence of exemplar student 

products up to the current point of implementation.  The indicators for success at AAST include 

student products (publications, research talks) and their accolades, post-high school education 

opportunities, and follow-up student, teacher, and parent questionnaires to examine the long-term 

impact of the program on student participants.  

 

HLCS-Nature of the Evidence 

     The impact of the RIP Program on science education at HLCS was evaluated over the period 

Fall 2002 through 2003.  Success indicators include results from teacher and student pre- and 

post-RIP implementation assessment comparisons; student, teacher, and parent questionnaire 

responses; and �³�D�X�W�K�H�Q�W�L�F�´��assessment of student performance and products in the form of 

Ho`ike (�³�W�R���V�K�R�Z���R�U���³�G�L�V�S�O�D�\�´) presentation assessment/evaluation by a diversified community 

audience composed of parents, students, teachers, elders, community leaders, and scientists 

(Table 2).    
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Item #                                  Type                                    Scale                 Descriptive Statistics Statistical Test Results
        (mean ± SEM; range)

          Student Post-RIP Questionnaire

1 enjoyment of learning through the RIP    4 point:  none (1) to very much (4) N=30:  2.25 ± .11; 3
2 RIP as a help for learning 4 point:  none (1) to very much (4) N=30:  2.63 ± .10; 3
3 current academic progress versus one-year ago 4 point:  none (1) to very much (4) N=30:  3.13 ± .10; 3

(pre-RIP)

Parent Questionnaire: opinions comparing 
current (post-RIP) to one year prior (pre-RIP)

4 �V�W�X�G�H�Q�W�V�¶���F�R�Q�I�L�G�H�Q�F�H���L�Q���F�R�P�P�X�Q�L�F�D�W�L�R�Q����7 point: much less (1) to much more (7) N=24:  6.33 ± .15; 2
5 �V�W�X�G�H�Q�W�V�¶���L�Q�W�H�U�H�V�W���W�R�Z�D�U�G�V���D�F�D�G�H�P�L�F�V7 point: much less (1) to much more (7) N=24:  6.40 ± .16; 2
6 �V�W�X�G�H�Q�W�V�¶���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���W�R�Z�D�U�G�V���F�R�P�S�O�H�W�L�Q�J��7 point: much less (1) to much more (7)     N=24:  6.15 ± .22; 4

assignments
7 interest in attending school 7 point: much less (1) to much more (7)     N=24:  6.54 ± .17; 3
8 improvement in handling responsibility at home 7 point: much less (1) to much more (7) N=24:  5.85 ± .24; 4
9 academic progress 7 point: much less (1) to much more (7) N=24:  6.56 ± .16; 3

Student Pre and Post-RIP Training Assessments

10 knowledge & understanding scientific inquiry Total = 20 points 9.58 ± .75 (pre), 15.48 ± .59 (post)   t (30) =-9.70, p <0.001
process

11 scientific inquiry concepts score 5 point: none (1) to complete (5) 2.43 ± .23 (pre), 3.04 ± .23 (post)   t (26)*=-3.80, p <0.001
12 confidence: understanding scientific inquiry 9 cm, 4 anchor: not at all (0) to completely (9) 4.09 ± .43 (pre), 5.38 ± .36 (post)            t (30) =-3.55, p =0.001
13 confidence: conduct scientific inquiries 9 cm, 4 anchor: not at all (0) to completely (9) 4.30 ± .42 (pre), 5.64 ± .36 (post)   t (30) =-3.11, p =0.004
14 confidence: learning science through inquiry 9 cm, 4 anchor: not at all (0) to completely (9) 4.25 ± .41 (pre), 5.47 ± .33 (post)   t (30) =-3.19, p =0.003
15 data organization & presentation skills Total = 10 points 1.48 ± .39 (pre), 2.52 ± .52 (post)   t (30) =-2.96, p =0.006
16 application  of mathematics to science Total = 10 points 1.34 ± .37 (pre), 4.02 ± .60 (post)   t (30) =-5.44, p <0.001
17 central tendency concept score 5 point: none (1) to complete (5) 2.24 ± .20 (pre), 3.14 ± .25 (post)   t (26)*=-4.38, p <0.001
18 probability & statistics concept score 5 point: none (1) to complete (5)         1.44 ± .18 (pre), 2.69 ± .22 (post)   t (26)*=-5.02, p<0.001
19 confidence: ability to learn science 9 cm, 4 anchor: not at all (0) to completely (9) 4.91 ± .39 (pre), 5.87 ± .36 (post)   t (30) =-2.19, p <0.04
20 RIP produces more learning than traditional lab 3 choice: 1=no, 2=unsure, 3=yes N=29:  1=3%, 2=21%, 3=76%     no pre-assessment
21 predict that RIP will help as general learning tool 3 choice: 1=no, 2=unsure, 3=yes N=29:  1=3%, 2=28%, 3=69% no pre-assessment
22 enjoys learning science through the RIP 3 choice: 1=no, 2=unsure, 3=yes N=29:  1=10%, 2=24%, 3=66% no pre-assessment

Table 2.  HLCS Assessment Summary and Analyses

* 4 students did not complete the concept inventory
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Table 2 (continued).  HLCS Assessment Summary and Analyses 

Item #                                     Type                                   Scale                 Descriptive Statistics Statistical Test Results
         (mean ± SEM; range)

    Teacher Pre- versus Post-RIP Training Assessments

23 knowledge & understanding scientific Total = 20 points 9.50 ± .61 (pre), 13.67 ± .45 (post)          t (11)=-6.66, p<0.001
inquiry process

24 scientific inquiry concepts score 5 point: none (1) to complete (5) 3.62 ± .25 (pre), 4.25 ± .28 (post)   t (11)=-3.12, p<0.01
25 confidence: conduct scientific inquiries 12 cm, 5 anchor: not at all (0) to completely (12)      4.99 ± .88 (pre), 7.87 ± .99 (post)   t (11)=-5.16, p<0.001
26 confidence: understanding of teaching science 12 cm, 5 anchor: not at all (0) to completely (12)       4.86 ± .93 (pre), 6.79 ± 1.07 (post)   t (11)=-2.55, p<0.03

through inquiry
27 confidence: ability to teach & engage students in 12 cm, 5 anchor: not at all (0) to completely (12)       4.37 ± .71 (pre), 6.58 ± 1.01 (post)   t (11)=-3.68, p=0.004

scientific inquiry activities
28 understanding and application of  data organization Total = 10 points 1.33 ± .50 (pre), 3.42 ± .55 (post)   t (11)=-3.61, p=0.004           

& presentation techniques
29 understanding calculations and when to use the Total = 15 points 2.04 ± 1.35 (pre), 12.17 ± 1.17 (post)       t (11)=-6.54, p=0.001

measures of central tendency
30 central tendency concept score 5 point: none (1) to complete (5) 2.39 ± .38 (pre), 4.50 ± .22 (post)   t (11)=-6.47, p=0.001 
31 impact of RIP professional development on 12 cm, 5 anchor: none (0) to completely (12) 9.12 ± .86;  8.8

understanding  scientific inquiry

Teacher RIP Impact Questionnaire (2004)

32 stimulates student interest to learn science 5 point: not at all (1) to extremely-great (5) N=5: 4.60 ± .24; 1
33 enables understanding & responding to student 5 point: not at all (1) to extremely-great (5) N=5: 4.80 ± .20; 1

interests, strengths, experiences & needs
34 provide opportunities for student scientific 5 point: not at all (1) to extremely-great (5) N=5: 4.60 ± .24; 1

discussion & debate 
35 �S�R�V�L�W�L�Y�H�O�\���L�Q�I�O�X�H�Q�F�H���V�W�X�G�H�Q�W�V�¶���G�H�Y�H�O�R�S�P�H�Q�W���R�I5 point: not at all (1) to exceptionally-large (5) N=5: 4.60 ± .24; 1

effective communication skills 
36 positive change in student attitudes toward science 5 point: not at all (1) to extremely-great (5) N=5: 4.60 ± .24; 1      
37 RIP impact on student ability to make good decisions 5 point: not at all (1) to exceptionally-high (5) N=5: 4.40 ± .24; 1
38 RIP impact on student ability to critically evaluate data 5 point: not at all (1) to extremely-great (5) N=5: 4.60 ± .20; 1
39 �5�,�3���L�P�S�D�F�W���R�Q���G�H�Y�H�O�R�S�P�H�Q�W���R�I���V�W�X�G�H�Q�W�V�¶���F�U�L�W�L�F�D�O5 point: not at all (1) to extremely-great (5) N=5: 4.40 ± .20; 1

thinking ability

    ���+�R�L�¶�N�H���$�V�V�H�V�V�P�H�Q�W���R�I���6�W�X�G�H�Q�W���3�U�R�G�X�F�W�V�������������Y�H�U�V�X�V����������

40 subject matter mastery and conceptual understanding 4 point: needs improvement (1) to excellent (4) 3.06 ± .12 (2002), 3.63 ± .18 (2003)          t (30)=-2.33, p<0.03
41 student creativity in scientific thought & process 4 point: needs improvement (1) to excellent (4) 2.93 ± .16 (2002), 3.50 ± .16 (2003)          t (25)=-2.48, p=0.02
42 student team work & collaborative effort 4 point: needs improvement (1) to excellent (4) 3.04 ± .26 (2002), 3.63 ± .12 (2003)          t (21)=-2.09, p<0.05
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(Table 2 continued) 

Open and closed format items from the Teacher and Student Pre- and Post-Assessments, administered before and after week-long RIP teacher professional development and 

student/teacher RIP training sessions, respectively, were compared (Items 23-31 and 10-19, respectively).  These items consisted of content knowledge, perceptions, attitudes, and 

opinions related to science and learning about science.  The Post-Assessment contained three additional items that students could not respond to until becoming familiar with the 

RIP (Items 20-22).  Closed response formats included three-item multiple choice, four- or five-point/anchor Likert Scales, or placement of a vertical line to indicate response on a 

horizontal scale (0-9 or 12 cm) with four or five equally spaced anchors.  A brief open and closed format Student Post-RIP Questionnaire to assess the attitudes and opinions of 

students about learning science through the RIP was designed and administered to peers by HLCS high school students mid-year, 2003 (n=30 students; closed format: four 

point/anchor Likert Scale; Items 1-3).  Parent Questionnaires were administered to twenty-four parents at the end of 2003 to assess their opinions and perceptions of student 

learning at HLCS during the previous year at HLCS (before the RIP was introduced to the school) compared to the present time (one-year after the RIP was introduced to the 

school) [closed format: seven point/anchor Likert Scale, Items 4-9].  An open and closed format Teacher RIP Impact Questionnaire assessed observations and opinions of positive 

impact of the RIP on their students and themselves (n=5 teachers; closed format: five point/anchor Likert Scale; Items 32-39).  Authentic evaluations of student work for subject 

matter mastery and understanding of underlying concepts, creativity and organization, and teamwork and effort conducted at the Fall 2002 and the Spring 2003���+�R�L�¶�N�H���Z�H�U�H��

compared (�+�R�L�¶�N�H���$ssessment of Student Products, closed format: four point/anchor Likert Scale; Items 40-42). 
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     Student and teacher research paper publications and science and science education talks, and 

awards and recognitions contribute further evidence of the impact of the RIP Program on student 

success in learning science (Tables 3 and 4, respectively).  Student products consisted of 

�F�R�Q�W�U�L�E�X�W�L�R�Q�V���W�R���V�F�L�H�Q�W�L�I�L�F���N�Q�R�Z�O�H�G�J�H���W�K�U�R�X�J�K���S�X�E�O�L�V�K�H�G���D�Q�G���³�L�Q-�S�U�H�V�V�´���S�D�S�H�U�V�����L�Q�Y�L�W�H�G���D�Q�G���R�W�K�H�U��

student research investigation presentations and science education talks (Table 3, Items 1-7, 10).  

The results of science fair and science symposium participation serves as further evidence of 

quality of products (Table 4).  Teacher products consisted of contributions to the field of science 

education through science education talks (Table 3, Items 8-10). 
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Table 3.  HLCS Student and Teacher RIP Products

Item # Type Authors Title Source Date

Student Publications

1 On-line journal (Full paper) Allbrett, C. & McNeil, T.  The effects of ka ha o ke ola (the Breath of Life) on heart rate Sci-Journal.org    2004*
2 On-line journal (Full paper)                        Kamai, J. & Allbrett, V. Kava decreases the heart rate of daphnia Sci-Journal.org 2003

                     

Student Talks

3 Science-invited Gora, C., Silva, K., & Do students use nutritional knowledge to choose their food? 2003
Marcellino, A.

4 Science education-invited            Allbrett, V. & Jennings, K.                How Halau Lokahi uses the RIP: an evaluation A.N.S.C.C.-AZ 2003

5 Science-invited              Allbrett, V. Probability-based decision-making in high school science A.S.A.-HI 2003

6 Science-invited McNeil, T., Allbrett, C. &   Two-way ANOVA: Interaction Effects A.S.A.-HI 2003
�6�H�¶�H�����7��

7 Science-invited Kamai, J., McNeil, T,          The effects of breathing on heart rate A.N.S.C.C.-HI 2002

Allbrett, C., Allbrett, V.,
�-�H�Q�Q�L�Q�J�V�����.�����	���6�H�¶�H�����7��������������������������������������

Teacher Talks 

8 Cultural-science education Menon, U., Kojima, D. &.  Learning about culture through the RIP A.I.E.C.-HI 2002

                Wong, H.

9 Science education              Menon, U, Kojima, D., He Ui a He Ninau: Embracing traditional Hawaiian culture and A.N.S.C.C.-HI 2002

Albrett, L., Wong, H., spirituality through authentic inquiry-based, thematic learning:      
Nagasawa, J. & Landsman, R. a student/teacher/scientist collaboration

Joint  Teacher-Student Talk

10 Science education                   Menon, U. (T), Kojima, D. (T),   Using the RIP as a tool to understand culturally-relevant science N.H.E.A.C.-HI 2003

Nagasawa, J. (T), Allbrett, C. (S),

& McNeil, T (S).

A.I.E.C.: Annual Indigenous Education Conference (HI-Honolulu); A.N.S.C.C.: Annual Native Science Connections Conference (AZ-Winslow, HI-Honolulu); 

A.S.A.: American Statistical Association (HI-Honolulu); N.H.E.A.C.: Native Hawaiian Education Association Conference (HI-Honolulu); (T)=Teacher, (S)=Student 

* Submitted

A.N.S.C.C.-AZ
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Table 4.  HLCS RIP-Based Student Science Fair and Contest Participation, Awards, and Citations* 

Item #  Event, Location & Date                 Authors                                  Title                Awards/Recognitions

1    HI State Science &   Jennings, K. (9) &    Kava decreases the heart rate of daphnia Honorable Mention, U.S. Army;
      Engineering Fair,   Allbrett, V. (9)

   Honolulu, HI, 2003               

2    HI State Science Fair,   Allbrett, C. (10), McNeil, T. The effects of Hawaiian breathing on pulse rates       

   Honolulu, HI, 2003                         ���������������	���6�H�¶�H�����7������������

3    HI Pacific Science   Kamai, J. (9) Kava decreases the heart rate of daphnia First Place, Plenary Session
             Symposium,

   Honolulu, HI, 2003    

4    Island Movie Contest,   Jennings, K. (9) Searching for its heart: RIP-ing at Halau Lokahi        Honorable Mention
   Honolulu, HI, 2003

* Grade level shown in parentheses 

Finalist, American Statistical Association  

Finalist, American Statistical Association
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Impact on HLCS Students and Teachers 

Interest and attitudes in learning about science and learning in general 

     The majority of students appeared to enjoy using the RIP and felt that it helped them to learn 

science (Table 2, Items 1 & 22, Table 5).  Approximately four-fifths of the students claimed 

that they enjoyed learning through the RIP, with 35% saying they experienced much to very 

much enjoyment using this process, while two-thirds of the students said they enjoyed learning 

about science through the RIP.  Student interest in learning through RIP-based scientific inquiry 

was exemplified by their continuing their research investigations well into the evenings on many 

occasions and during holidays and vacations.  Student comments reflected a positive attitude 

regarding the use of the RIP (Table 5).  Teachers felt that the RIP greatly helped them understand 

and respond to ind�L�Y�L�G�X�D�O���V�W�X�G�H�Q�W�V�¶���L�Q�W�H�U�H�V�W�V�����V�W�U�H�Q�J�W�K�V�����H�[�S�H�U�L�H�Q�F�H�V�����D�Q�G���Q�H�H�G�V����Table 2, Item 

33).  All teachers agreed that student engagement in the RIP stimulated student interest to learn 

science to a great or extremely-great extent and were engrossed in and took ownership of their 

learning (Table 2, Item 32; Table 5).  Teachers felt that engaging students in inquiry-based 

learning using the RIP had a very strong �S�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q���F�K�D�Q�J�L�Q�J���V�W�X�G�H�Q�W�V�¶���D�W�W�L�W�X�G�H�V���W�R�Z�D�U�G�V��

learning science and learning in general (Table 2, Item 36; Table 5).  Parents claimed that 

students have shown more interest in attending school and more interest towards academics at 

school since the RIP Program was implemented (Table 2, Items 5 & 7).   

 
 
Table 5. HLCS student and teacher comments regarding the influence of the RIP on student interest to learn science  
 
Student Comments 
�³�7�K�H���5�,�3���3�U�R�F�H�V�V���L�V���D�Q���H�[�F�H�O�O�H�Q�W���Z�D�\���W�R���O�H�D�U�Q���´ 
�³�,�W���P�D�N�H�V���O�H�D�U�Q�L�Q�J���V�Fience easier and less confusing.�  ́
�³�7�K�H���5�,�3���L�V���D���P�X�F�K���E�H�W�W�H�U���Z�D�\���R�I���O�H�D�U�Q�L�Q�J���F�R�P�S�D�U�H�G���W�R���K�R�Z���Z�H���O�H�D�U�Q�H�G���E�H�I�R�U�H���´ 
Teacher Comments 
�³�6�W�X�G�H�Q�W�V���V�W�D�U�W�H�G���W�D�N�L�Q�J���L�Q�W�H�U�H�V�W���L�Q���V�W�X�G�\�L�Q�J���D�Q�G���D�O�V�R���E�H�J�D�Q���D�Q�V�Z�H�U�L�Q�J���T�X�H�V�W�L�R�Q�V���P�R�U�H���I�U�H�T�X�H�Q�W�O�\�������:�K�H�Q���O�H�D�U�Q�L�Q�J���D�E�R�X�W���V�F�L�H�Q�F�H����
students were so engrossed in what they were doing that they did not look at the wall clock anymore and would exclaim at the 
end of the day that they could not believe it was time to go home already.  The average grade level of the entire class was raised 
�L�Q���R�Q�H���V�H�P�H�V�W�H�U���D�Q�G���V�W�X�G�H�Q�W�V���Z�H�U�H���P�R�U�H���L�Q�W�H�U�H�V�W�H�G���L�Q���O�H�D�U�Q�L�Q�J���W�K�D�Q���H�Y�H�U���E�H�I�R�U�H���´������ 
�³�,�Q�V�W�U�X�F�W�L�R�Q���W�K�U�R�X�J�K���W�K�H���5�,�3���J�D�Y�H���V�W�X�G�H�Q�W�V���P�R�U�H���R�Z�Q�H�U�V�K�L�S���R�Y�H�U���W�K�H�L�U���R�Z�Q���O�H�D�U�Q�L�Q�J���H�[�S�H�U�L�H�Q�F�H���´���� 
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�³�7�K�H���P�D�W�H�U�L�D�O���F�R�Y�H�U�H�G���K�D�G���J�U�H�D�W�H�U���U�H�O�H�Y�D�Q�F�H���D�Q�G���Z�D�V���P�R�U�H���L�Q�W�H�U�H�V�W�L�Q�J���W�R���W�K�H���V�W�X�G�H�Q�W�V���W�K�D�Q���W�K�D�W���I�U�R�P���W�U�D�G�L�W�L�R�Q�D�O���F�R�Y�H�U�D�J�H���R�I��
curriculum or simple hands-�R�Q���D�S�S�U�R�D�F�K�H�V���´�� 

 

     The RIP also impacted teacher attitudes towards learning science with their students.  For 

example, one exemplar teacher stated,���³�,�W���Z�D�V���Y�H�U�\���H�[�F�L�W�L�Q�J���D�Q�G���L�Q�W�H�O�O�H�F�W�X�D�O�O�\���P�R�U�H���V�D�W�L�V�I�\�L�Q�J��

learning science through the RIP with my students than by memorizing textbooks and doing labs 

�W�K�D�W���D�O�U�H�D�G�\���K�D�Y�H���D���N�Q�R�Z�Q���R�X�W�F�R�P�H���´ 

  
Opportunities for scientific discussion and debate among students 
 
     HLCS teachers reported that the RIP greatly enhanced their ability to provide students with 

opportunities to discuss and debate scientific information and issues (Table 2, Item 34; Table 6). 

 
Table 6. HLCS teacher comments regarding the RIP providing opportunities for scientific discussion and debate among 
 students  
 
Teacher Comments 
�³�7�K�H���V�W�U�X�F�W�X�U�H���R�I���W�K�H���H�Q�W�L�U�H���G�D�\���Fhanged so that there were large blocks of time available for extended discussion on topics of 
interest, without the feeling that we will not have time to cover all the material.  �'�D�L�O�\���V�H�P�L�Q�D�U�V���Z�H�U�H���K�H�O�G���I�R�U���V�W�X�G�H�Q�W�¶�V���W�R���S�U�H�V�H�Q�W��
background material relevan�W���W�R���W�K�H�L�U���U�H�V�H�D�U�F�K���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V���W�R���H�D�F�K���R�W�K�H�U���´ 
�³�+�L�J�K���V�F�K�R�R�O���V�W�X�G�H�Q�W�V���S�U�H�V�H�Q�W�H�G���W�K�H�L�U���U�H�V�H�D�U�F�K���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V���W�R���W�K�H�L�U���S�H�H�U�V�����P�L�G�G�O�H���V�F�K�R�R�O���V�W�X�G�H�Q�W�V�����W�H�D�F�K�H�U�V�������S�D�U�H�Q�W�V�����F�R�P�P�X�Q�L�W�\��
members and professional scientists.�´���� 
�³�0�R�V�W���R�I���W�K�H���W�R�S�L�F�V���W�K�D�W���Z�H�U�H���Giscussed in the class were always started from a relatively simple concept about everyday life.  
�7�K�H���G�L�V�F�X�V�V�L�R�Q���Z�D�V���J�X�L�G�H�G���E�\���W�K�H���W�H�D�F�K�H�U���D�Q�G���R�U���W�K�H���V�W�X�G�H�Q�W�V���W�R�Z�D�U�G���D���P�R�U�H���F�R�P�S�O�H�[���W�R�S�L�F���Z�L�W�K�R�X�W���W�K�H���V�W�X�G�H�Q�W�¶�V���R�Y�H�U�W��
recognition that this was happening.  This���K�H�O�S�H�G���V�W�X�G�H�Q�W�V���U�H�P�R�Y�H���W�K�H���P�H�Q�W�D�O���E�O�R�F�N���D�J�D�L�Q�V�W���O�H�D�U�Q�L�Q�J���µ�G�L�I�I�L�F�X�O�W�¶���V�F�L�H�Q�W�L�I�L�F��
�L�Q�I�R�U�P�D�W�L�R�Q�������,���F�R�X�O�G���I�H�H�O���W�K�H�L�U���K�D�S�S�L�Q�H�V�V���D�Q�G���V�H�Q�V�H���R�I���D�F�K�L�H�Y�H�P�H�Q�W���´�� 

 

Communication skills  
 
     Both HLCS teachers and parents felt that the RIP and RIP Program promoted development of 

skills and confidence to enable students to communicate effectively through speaking and 

writing (Table 2, Items 4 and 35).  These perceptions were corroborated by external sources.  

Following a HLCS student research talk at a Hawaii Department of Education Inquiry 

Professional Development Workshop, one teacher participant commented that the student 

presenters did an excellent job conveying complex scientific concepts and information to a 

�³�V�F�L�H�Q�W�L�I�L�F�D�O�O�\-unsoph�L�V�W�L�F�D�W�H�G�´���D�X�G�L�H�Q�F�H���R�I���W�H�D�F�K�H�U�V��  Moderator and Executive Director of 
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Native Science Connections Dr. Mark Sorenson, after hearing two HLCS student research talks 

at the 2002 Conference, exclaimed to the audience, �³�,���G�R�Q�¶�W���E�H�O�L�H�Y�H���W�K�D�W���,���Z�D�V��exposed to a 

scientific talk of this caliber until graduate school!�  ́  

 
PHOTOGRAPH: STUDENTS PRESENTING THEIR WORK AT A SCIENCE 
EDUCATION CONFERENCE  
 
 
Critical thinking and decision-making ability  
 
     Teachers reported that they felt that the RIP substantially impacted student ability to make 

good decisions and had a strong���L�P�S�D�F�W���R�Q���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H�L�U���V�W�X�G�H�Q�W�V�¶���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J��

ability (Table 2, Items 37 & 39, respectively).  They also claimed that the RIP had a great 

positive impact on student abilities to critically evaluate data and so-calle�G���³�I�D�F�W�V�´ (Table 2, Item 

39). 

 
Facilitation of teacher learning and instruction about science through inquiry 
 
     Teacher knowledge and understanding of the scientific inquiry process including data 

organization, analysis, and application of mathematics and probability theory to decision making 

in science significantly increased by the end of the RIP training and conducting of a teacher 

research investigation (Table 2, Items 23, 28 & 29).   Teacher respondents claimed that the RIP 

professional development sessions and actually engaging in a RIP inquiry facilitated their 

learning of science through inquiry (Table 2, Item 31; Table 7).    

 
 
 
Table 7.  HLCS teacher�V�¶ comments, following training and conducting a RIP-based study, on facilitation of their learning and 
instruction about science through inquiry 
 
�³�)�R�U���P�H�����W�K�H���5�,�3���U�H�P�R�Y�H�V���W�K�H���L�Q�W�L�P�L�G�D�W�L�R�Q���R�I���O�H�D�U�Q�L�Q�J���V�F�L�H�Q�F�H�����S�D�U�W�L�F�X�O�D�U�O�\���W�K�H���W�\�S�H�V���R�I���V�F�L�H�Q�F�H���Z�L�W�K���Z�K�L�F�K���,���K�D�Y�H���W�K�H���P�R�V�W��
difficulty (physical science and chemistry).  It breaks scientific inquiry down i�Q�W�R���X�Q�G�H�U�V�W�D�Q�G�D�E�O�H���V�W�H�S�V���´�� 
�³�,�W���V�K�R�Z�H�G���P�H���W�K�D�W���L�W���Z�D�V���Y�H�U�\���H�[�F�L�W�L�Q�J���D�Q�G���L�Q�W�H�O�O�H�F�W�X�D�O�O�\���P�R�U�H���V�D�W�L�V�I�\�L�Q�J���O�H�D�U�Q�L�Q�J���V�F�L�H�Q�F�H���W�K�U�R�X�J�K���W�K�H���5�,�3���W�K�D�Q���E�\���P�H�P�R�U�L�]�L�Q�J��
�W�H�[�W�E�R�R�N�V���D�Q�G���G�R�L�Q�J���O�D�E�V���W�K�D�W���D�O�U�H�D�G�\���K�D�Y�H���D���N�Q�R�Z�Q���R�X�W�F�R�P�H���´ 
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Cooperation, shared responsibility, and respect for supporting a classroom community  
 
     According to HLCS teachers, successful learning of science through the RIP necessitated and 

fostered cooperation and shared responsibility, including accountability for learning, and respect 

for the classroom community (Table 8).   

Table 8.  HLCS teacher comments regarding cooperation, shared responsibility, and respect for supporting a classroom 
community 
 
�³�:�L�W�K���W�K�H���5�,�3���D�S�S�U�R�D�F�K�����V�W�X�G�H�Q�W�V���R�I�W�H�Q���Z�R�U�N���L�Q���J�U�R�X�S�V���D�Q�G���D�V�V�X�P�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���X�V�X�D�O�O�\���F�K�R�V�H�Q��based on their strengths.  
Doing what they are best at helped them acquire more confidence, but also made them assume more responsibility and 
accountability to the welfare of their group because they were working from their strengths.  It also helped to create a community 
because they could learn the information relating to other aspects of the investigation from other members of their research 
�W�H�D�P���´ 
�³�%�H�F�D�X�V�H���W�K�H���5�,�3���K�D�V���D�Q���H�W�K�L�F�V���F�R�P�S�R�Q�H�Q�W�����V�W�X�G�H�Q�W�V���O�H�D�U�Q���W�R���U�H�V�S�H�F�W���W�K�H�L�U���V�L�P�L�O�D�U�L�W�L�H�V���D�Q�G���G�L�I�I�H�U�H�Q�F�H�V�������7hey begin to share 
knowledge more and work as a team so that they all may gain from the experience.  They also learn the ramifications of 
misbehavior, including cheating in science and the impacts that unethical behavior has on the individual and on society as a 
�Z�K�R�O�H���´���� 
�³�7�K�H���5�,�3���H�Q�F�R�X�U�D�J�H�V���F�R�R�S�H�U�D�W�L�R�Q���D�Q�G���V�K�D�U�H�G���U�H�V�S�R�Q�V�L�E�L�O�L�W�\�����H�V�S�H�F�L�D�O�O�\���L�Q���D���J�U�R�X�S���S�U�R�M�H�F�W���E�H�F�D�X�V�H���D�O�O���P�H�P�E�H�U�V���R�I���W�K�H���J�U�R�X�S���D�U�H��
needed to develop, implement, analyze, and make conclusions based on the study.  The group pools ideas, discusses how to solve 
problems that arise, and is often needed when the study is being run.  Many studies require multiple students carrying out tasks 
simultaneously. Each student must be responsible for their assigned task and must work cooperatively with the others to 
accomplish the study.  Student investigators from one study would help other groups of researchers to meet deadlines or by 
training them in something that the former had already learned.�´���� 

 

     Parents reported that students showed more to much more improvement in their sense of 

responsibility towards finishing assignments compared to before the RIP program was 

implemented at HLCS (Table 2, Item 6).  Overall, Parents also felt that since the RIP Program 

was implemented into HLCS, their children showed improvement in handling responsibilities at 

home (Table 2, Item 8).  Team evaluators rated HLCS student���+�R�L�¶ke presenters significantly 

higher in demonstrated shared responsibility related to uniform effort and contribution across 

individual team members and in team communication ability following six months of learning 

through the RIP compared with immediately prior to formally introducing the RIP into the 

school (Table 2, Item 42). 

 

PHOTOGRAPH: STUDENTS WORKING TOGETHER IN THE RIP  
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Impact of the RIP on student learning of science content, including scientific inquiry  

     HLCS students substantially increased their knowledge and understanding of the scientific 

inquiry process, including the different components and how they are connected since the RIP 

was implemented (Table 2, Item 10).  This was accompanied by significant increases in self-

reported understanding of inquiry-based concepts and increased confidence levels related to 

understanding of and proficiency in using scientific inquiry to learn science after learning the 

RIP (Table 2, Items 11-14).  Student understanding and ability to apply mathematical concepts to 

their decision-making almost doubled by the end of their training in and implementation of a RIP 

(Table 2, Items 15 & 16).  These increases in demonstrated knowledge and ability were 

�D�F�F�R�P�S�D�Q�L�H�G���E�\���V�L�J�Q�L�I�L�F�D�Q�W���L�Q�F�U�H�D�V�H�V���L�Q���V�W�X�G�H�Q�W�¶���V�H�O�I-reported familiarity and understanding of 

concepts related to data presentation, analysis, and the use of statistics in making decisions in 

science (Table 2, Items 17 &18).  Students exhibited a significant increase in confidence in their 

ability to learn science following RIP training, with three-fourths of the students reporting that 

they learned more science through the RIP-based inquiry than they had learned previously 

through traditional lab investigations (Table 2, Items 19 & 20, respectively).  The majority of 

students predicted that the RIP would help them as a general learning tool to learn more in 

school (Table 2, Item 21).  Students reported that they learned more in the one year period since 

implementation of the RIP Program compared with the prior year at HLCS and that the RIP was 

helping them to learn in general (Table 2, Items 2 & 3).  Parents of HLCS students stated that 

they felt that their children were learning more academically compared to the year and one-half 

at HLCS prior to implementation of the RIP program (Table 2, Item 9).   Hoi`ke team evaluators 

rated HLCS students significantly higher in demonstrated proficiency in understanding and being 

able to explain to others scientific content, including scientific concepts and the inquiry process 
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they used to investigate the concepts, following six months of learning through the RIP 

compared with immediately prior to the RIP being formally introduced into the school (Table 2, 

Item 40).  

 
Evidence of Creativity 
 
     The RIP Program at HLCS serves as an ideal medium for fostering student creativity 

�F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���V�F�K�R�R�O�¶�V���Y�L�V�L�R�Q���R�I���P�H�U�J�L�Q�J���+�D�Z�D�L�L�D�Q���F�X�O�W�X�U�H���Z�L�W�K���:�H�V�W�H�U�Q-standards-based 

�V�F�L�H�Q�F�H���H�G�X�F�D�W�L�R�Q�������7�K�H���V�W�X�G�H�Q�W���S�U�R�G�X�F�W�V���S�U�H�V�H�Q�W�H�G���L�Q���W�K�H���Q�H�[�W���V�H�F�W�L�R�Q���H�[�H�P�S�O�L�I�\���W�K�H���V�W�X�G�H�Q�W�V�¶��

creative use of the RIP to successfully meet this goal.   Hoì ke team evaluators rated HLCS 

students significantly higher in demonstrated creativity in their use of inquiry to learn scientific 

concepts following six months of learning through the RIP compared with immediately prior to 

formally introducing the RIP into the school (Table 2, Item 41).  The RIP stimulates students to 

be creative in their presentation of their research investigations as well as in the designing of the 

RIP study.  One student, for example, developed an i-movie of her entire RIP-based inquiry on a 

CD for presentation at a science education conference.  This product was subsequently honored 

in a movie contest (Table 4, Item 4 ). 

 
 
 
Student and teacher products contributing to science and science education 
 
     Many of the more measurable RIP products were in the form of student publications, teacher 

and joint teacher-student research talks, and poster presentations.  One student paper was 

published in and a second submitted to a secondary/college refereed on-line scientific journal 

(Table 3, Items 1 & 2).  The former comprised the first controlled scientific study to demonstrate 

direct effects of kava on heart rate and the latter was the first study to scientifically investigate a 
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physiological impact of the Hawaiian Breath of Life on humans and compare its relaxation 

effects with those resulting from diaphragmatic breathing.  Five invited student research talks 

were delivered (Table 3, Items 3-7).  For example, as a result of successful student research 

presentations by HLCS students at a Native Science Connections Conference in science 

education in Honolulu, three students were invited to present their RIP products to teachers and 

students at schools in Winslow, AZ.  Two teacher science education talks centering on the 

implementation of the RIP Program were delivered (Table 3, Items 8 & 9).  Students and their 

teachers also worked as partners towards adding original knowledge to the scientific data-base 

and to science education (Table 3, Item 10).  In its second year, this school was able to enter and 

successfully compete at the state science fair and junior science symposium levels with students 

receiving a number of accolades for their products (Table 4, Items 1-3).    

 
 
AAST-Nature of the Evidence  
 
     The RIP Program impact on students and teachers was measured using a variety of 

assessment and evaluation tools, and indicators collected from 1994 to the present.  Tables 9 and 

10 present data from student, teacher, and parent questionnaire items and RIP student college and 

university applications and acceptances, respectively.   
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Item #                           Type                         Scale         Descriptive Statistics Statistical Test Results
 (mean ± SEM; range)

       RIP Student Questionnaire

1 �3�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q���V�W�X�G�H�Q�W�¶�V���D�E�L�O�L�W�\���W�R����5 point: none (1) to extremely-strong (5)    N=40:  4.00 ± .15; 3
succeed in college    

2 �3�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q���V�W�X�G�H�Q�W�¶�V���D�E�L�O�L�W�\���W�R��5 point: none (1) to extremely-strong (5)    N=40:  3.95 ± .17; 4
succeed in college level science courses    

3 Enabled student to compete academically 5 point: no help (1) to extremely-helpful (5)    N=40:  3.78 ± .17; 3
in college    

4 �'�H�J�U�H�H���W�R���Z�K�L�F�K���V�W�X�G�H�Q�W�¶�V���S�D�U�W�L�F�L�S�D�W�L�R�Q��5 point: none (1) to very strong influence (5)    N=40:  3.73 ± .20; 4
in RIP program influenced future career    
objectives at time of high school graduation

5 �(�[�W�H�Q�W���W�R���Z�K�L�F�K���V�W�X�G�H�Q�W�¶�V���S�D�U�W�L�F�L�S�D�W�L�R�Q���L�Q��5 point: none (1) to exceptionally-large (5)    N=40:  4.10 ± .16; 3
RIP program positively impacted ability to    
achieve career objectives

6 Participation in RIP Program enhanced 1=yes, 2=no    N=40: 1=100%
student's high school experience 

7 Influence of scientific inquiry through the 1=yes, 2=no    N=40: 1=62.5%, 2=37.5%
RIP on creativity    

8 Positive impact of learning & using the RIP 5 point: none (1) to very strong  (5)    N=40:  3.60 ± .19; 4
on ability to use logic & reasoning in making    
decisions and choices in life as a high school
student

9 Positive impact of learning & using the RIP 5 point: none (1) to very strong  (5)    N=40:  3.70 ± .21; 4
on ability to use logic & reasoning in making    
decisions and choices in life as a college student

10 Positive impact of learning & using the RIP 5 point: none (1) to very strong  (5)    N=40:  3.40 ± .21; 4
on ability to use logic & reasoning in making    
�G�H�F�L�V�L�R�Q�V���D�Q�G���F�K�R�L�F�H�V���L�Q���O�L�I�H���L�Q���W�K�H���V�W�X�G�H�Q�W�¶�V
career

11 Positive impact of learning & using the RIP 5 point: none (1) to very strong  (5)    N=40:  3.03 ± .22; 4
on ability to use logic & reasoning in making    
�G�H�F�L�V�L�R�Q�V���D�Q�G���F�K�R�L�F�H�V���L�Q���W�K�H���V�W�X�G�H�Q�W�¶�V
personal life

Table 9.  AAST Questionnaire Summary and Analyses 
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Table 9 (continued).  AA ST Questionnaire Summ ary and Analyses 

Item #                              Type                        Scale         Descriptive Statistics          Statistical Test Results

 (mean ±  SEM; range)

RIP Versus Non-R IP Student Comparisons 

12 College acceptances out of total applications    .82 ± .03 (RIP),                     t(56)=3.41, p =0.001

(proportion)    .60 ± .06 (non-RIP)

13 Proportion of acceptances to top four college    .75 ± .04 (RIP),            t(56)=3.39, p =0.001

 choices    .46 ± .09 (non-RIP)

14 Academic or research merit/merit aid    .73 ± .13 (RIP),            T=409.5, p =0.04

scholarships per college acceptance    .36 ± .13 (non-RIP)            (Mann-Whitney Rank Sum)

   median=.50 (R IP), .00 (non-R IP)

15 Proportion of college acceptances offering    .51 ± .06 (RIP),            t(56)=2.57, p =0.01

at least one merit/research scholarship    .21 ± .10 (non-RIP)

16 Num ber of students who pursued science   frequencies: 1=yes, 2=no    R IP: 1=27, 2=13; ������ ������ �������� ���F2 (1) =6.40, p =0.01

as a career anytim e since high school graduation    non-R IP: 1=5, 2=13

17 Science major as undergraduate   frequencies: 1=yes, 2=no    R IP: 1=21, 2=19; ������ ������ �������� ���F2 (1) =9.71, p =0.002

   non-R IP: 1=1, 2=17

18 Num ber of former students in science   frequencies: 1=yes, 2=no    R IP: 1=17, 2=15; ������ ������ �������� ���F2 (1) =7.47, p =0.006  

careers and/or science graduate school programs    non-R IP: 1=1, 2=14

19 Num ber of college graduates attending or   frequencies: 1=yes, 2=no    R IP: 1=25, 2=7; ������ ������ �������� ���F2 (1) =8.25, p =0.004  

graduated from post-graduate education    non-R IP: 1=4, 2=10

institutions

      Teacher RIP  Impact Questionnaire

20 Extent enables understanding & responding to 5 point: not at all (1) to extremely-great (5)    N=4: 4.75 ± .25; 1

student interests, strengths, experiences &  needs    

21 Extent provides opportunities for student 5 point: not at all (1) to extremely-great (5)    N=4: 5.00 ± .00; 0      

scientific discussion & debate    

22 �3�R�V�L�W�L�Y�H���L�Q�I�O�X�H�Q�F�H���R�Q���V�W�X�G�H�Q�W�V�¶���G�H�Y�H�O�R�S�P�H�Q�W��5 point: none (1) to exceptionally-large (5)    N=4: 4.75 ± .25; 1

of effective comm unication skills    

23 Positive change in student attitudes toward 5 point: none (1) to extremely-great (5)    N=4: 4.75 ± .25; 1

science    

24 Im pact on student ability  to make good 5 point: none (1) to exceptionally-high (5)    N=4: 4.50 ± .29; 1

decisions    

25 Im pact on student ability  to critically 5 point: none (1) to extremely-great (5)    N=4: 4.50 ± .29; 1

evaluate data    

26 �,�P �S�D�F�W���R�Q���G�H�Y�H�O�R�S�P �H�Q�W���R�I���V�W�X�G�H�Q�W�V�¶���F�U�L�W�L�F�D�O5 point: none (1) to extremely-great (5)    N=4: 4.50 ± .29; 1

thinking ability    
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Table 9 (continued).  AAST Questionnaire Summary and Analyses 

Item #                              Type                       Scale         Descriptive Statistics Statistical Test Results

 (mean ± SEM; range)
    Parent RIP Impact Questionnaire

27 �3�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q���V�W�X�G�H�Q�W�¶�V���D�E�L�O�L�W�\���W�R��5 point: none (1) to extremely-strong (5)    N=16:  4.50 ± .13; 1

succeed in high school    
28 �&�R�Q�W�U�L�E�X�W�L�R�Q���W�R���V�W�X�G�H�Q�W�¶�V���D�F�D�G�H�P�L�F���V�X�F�F�H�V�V���L�Q��5 point: none (1) to extremely-strong (5)    N=16:  4.44 ± .20; 2

college and/or beyond     
29 �3�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q���V�W�X�G�H�Q�W�¶�V���D�E�L�O�L�W�\���W�R���D�F�K�L�H�Y�H��5 point: none (1) to extremely-strong (5)    N=16:  4.31 ± .27; 3

his/her career objectives    
30 Participation in the RIP Program enhanced yes (1), no (2)    N=16:  1=100%

�V�W�X�G�H�Q�W�¶�V���K�L�J�K���V�F�K�R�R�O���H�[�S�H�U�L�H�Q�F�H
31 Provided parent with opportunity to become yes (1), no (2)    N=16: 1=69%, 2=31% 

a partner in ways could not have if student    
had not participated in RIP Program

32 Extent to which experiences in RIP Program 5 point: none (1) to extremely-helpful (5)    N=16:  4.56 ± .16; 2
helped student to develop critical thinking skills    

33 �(�[�W�H�Q�W���W�R���Z�K�L�F�K���V�W�X�G�H�Q�W�¶�V���H�[�S�H�U�L�H�Q�F�H�V���L�Q���W�K�H���5�,�35 point: none (1) to exceptionally-strong (5)    N=16: 4.38 ± .22; 3

Program positively influenced ability to think    
critically and not just accept everything at 

face value
34 Extent to which experiences in RIP Program 5 point: none (1) to extremely-helpful (5)    N=16:  4.38 ± .15; 2

helped students to develop decision-making    
abilities

35 �3�R�V�L�W�L�Y�H���D�I�I�H�F�W���R�Q���V�W�X�G�H�Q�W�¶�V���D�W�W�L�W�X�G�H�V���W�R�Z�D�U�G�V5 point: none (1) to exceptionally-strong (5)    N=16:  4.38 ± .20; 2
learning about science    

36 �3�R�V�L�W�L�Y�H���H�I�I�H�F�W���R�Q���V�W�X�G�H�Q�W�¶�V���D�W�W�L�W�X�G�H�V���W�R�Z�D�U�G�V��5 point: none (1) to exceptionally-strong (5)    N=16:  4.25 ± .31; 4
learning in-general    

37 Extent to which RIP Program enhanced 5 point: none (1) to exceptionally-strong (5)    N=16:  4.38 ± .29; 4
�V�W�X�G�H�Q�W�¶�V���F�R�O�O�H�J�H���D�S�S�O�L�F�D�W�L�R�Q�V���W�R���J�D�L�Q����   

admission into schools of choice 
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(Table 9 continued) 

 

The students included in this evaluation of the RIP Program were 24 males and 16 females from the 1996-2000 graduating classes.  Forty-five of the 75 students that were involved 

in the RIP Program during 1993-1999 were randomly selected and attempted contact was made via E-mail or phone with a request to respond to an on-line questionnaire to 

measure their perceptions related to the impact of the RIP Program on their high school, college and post-graduate education, careers, and other aspects of their lives (RIP Student 

Questionnaire).  Each student was given a unique validity code and the participants were assured that their identity and responses would remain anonymous to the evaluator.  The 

codes were randomly mat�F�K�H�G���W�R���Q�D�P�H�V���E�\���D���W�K�L�U�G���S�D�U�W�\���V�R���W�K�D�W���W�K�H���V�W�X�G�H�Q�W�V�¶���L�G�H�Q�W�L�W�L�H�V���U�H�P�D�L�Q�H�G���D�Q�R�Q�\�P�R�X�V���W�R���W�K�H���H�Y�D�O�X�D�W�R�U�������2�I���W�K�H���������V�W�X�G�H�Q�W�V���Z�K�R���U�H�V�S�R�Q�G�H�G���W�R���W�K�H���L�Q�L�W�L�D�O��

contact, 40, or approximately 93%, actually submitted completed questionnaires with appropriate ID Codes.  Eighteen (or 50%) of thirty-six contacted randomly selected non-RIP 

students from those who were in the chemistry or physics research programs at AAST responded to an abbreviated on-line version of the RIP Student Questionnaire containing 

some of the same questions.  Responses from this sample were statistically compared with those from the RIP Program students, controlling for general participation in high school 

research as a variable determining college, university, and career impact (RIP Versus Non-RIP Student Comparisons).  Parents of the RIP students selected for evaluation were e-

�P�D�L�O�H�G���U�H�T�X�H�V�W�V���W�R���S�D�U�W�L�F�L�S�D�W�H���E�\���F�R�P�S�O�H�W�L�Q�J���D�Q���D�Q�R�Q�\�P�R�X�V���S�D�U�H�Q�W���T�X�H�V�W�L�R�Q�Q�D�L�U�H���D�V�N�L�Q�J���I�R�U���S�H�U�F�H�S�W�L�R�Q�V���D�Q�G���R�S�L�Q�L�R�Q�V���R�I���L�P�S�D�F�W���R�I���W�K�H���5�,�3���3�U�R�J�U�D�P���R�Q���W�K�H�L�U���V�R�Q�¶�V���G�D�X�J�K�W�H�U�¶�V��

schooling, careers, and lives (Parent RIP Impact Questionnaire).  A single questionnaire was completed for each student by one or both parents together.  Forty-percent, or 16, of 

the 40 parents of the RIP students contacted responded with a completed parent questionnaire.  An on-line teacher questionnaire was also completed by the two exemplary and two 

other teachers who were involved with the RIP Program and its students (Teacher RIP Impact Questionnaire).   
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Table 10.  AAST Undergraduate Institution Applications (#Appl.) and Acceptances (#Accept.) from Sampled RIP Program Students*

Institution # Appl.  # Accept. Institution  # Appl. # Accept. Institution  # Appl. # Accept.

Amherst College 1 1 Georgetown U. 1 1 Stanford U. 10 8
Beloit College 1 1 Harvard U. 11 2 Stevens Institute of Technology 2 2
Boston College 4 2 Harvey Mudd College 1 1 Swarthmore College 1 0
Boston U. 2 2 Haverford College 4 4 The Catholic U. of America 1 1
Brown U. 11 9 James Madison U. 1 1 The College of NJ 2 2
Bryn Mawr College 2 2 Johns Hopkins U. 2 2 The George Washington U. 1 1
Bucknell U. 1 1 Laffayette College 1 1 Trinity College 2 2
Caltech 2 2 Lehigh U. 1 1 Tufts U. 7 6
Carnegie Mellon U. 1 0 MIT 10 9 The U. of Chicago 1 1
College of Mt. St. Vincent 1 1 NJIT 2 2 U. of Illinois 1 1
Columbia U. 12 11 Northwestern U. 2 2 UMDNJ 1 1
Connecticut College 1 1 NYU 7 7 U. of Pennsylvania 8 5
Cooper Union 1 1 Occidental College 2 2 U. of Richmond 2 2
Cornell U. 5 3 Penn State U. 1 1 U. of Rochester 1 1
Dartmouth College 3 2 Princeton U. 11 9 Union College 1 1
Deep Springs College 1 1 Rutgers U. 7 7 Villanova U. 1 0
Drew U. 1 1 RPI 3 1 Wellesley College 3 3
Duke U. 6 6 School of Visual Arts (NYC) 1 1 1 1
Emory U. 1 1 Seton Hall U. 3 3 Yale U. 16 10
Fairfield U. 1 1 Smith College 4 4

Special Programs # Appl.  # Accept. Special Programs # Appl.  # Accept. Special Programs # Appl.  # Accept.

Boston U.-Medical Program 4 4 N.Y.U.-BA/MD Program (8 Year) 1 1 U. of Michigan-INTEFLEX 4 4
     (7 Year) Northwestern U.-Honors Program 6 6      Combined Medical Program  
Brown U.-Program in Liberal 4 2      in Medical Education  (7 Year)     (7 Year)
     Medical Education ( 8 Year) Rice U.-Medical Scholars Program 2 1 U. of Penn.-Wharton Elite 1 1
City U. of NY-BA/MA Program 1 1      (8 Year)      Business/Engineering  
     in Economics Rutgers U./Rutgers College- 13 13      Dual Degree Program
Muhlenberg College-MCP 1 1      Honors Programs U. of Rochester-Early Medical 3 3
     Hahnemann Medical Program The George Washington U.- 1 1      Scholars Program  (8 Year)
     (8 Year)      BA/MD Program (7 Year) Union College- Leadership in 1 1

     Medicine/Health Management 
Total # Applications: 237      Program (8 Year)
Total # Acceptances: 197

* Only one application and acceptance is included for each of the seven students who received early acceptance.

Williams College
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Student and teacher products; state science fair, science symposium, and other awards and 

accolades; and international and national media recognition of the RIP Program constitute 

authentic assessment- and evaluation-based evidence and���G�H�P�R�Q�V�W�U�D�W�H���W�K�H���S�U�R�J�U�D�P�¶�V���L�P�S�D�F�W���R�Q��

contributions to science and science education (Tables 11 & 12). 
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Table 11.  AAST Student and Teacher RIP Products 

Item #              Type      Authors                                                Title            Source Date

Student Publications

1 Electronic media Abraham, E., Comparison of UV and electrochemical detection of melatonin Making Connections, 2000
(Full Paper) Lolis, M. &           in aqueous solution stored at various temperatures using HPLC Lockheed Martin

Viswanathan, S. Research Symposium
Brooklandville, MD

2 Electronic media Chang, E. &  UV treatment of Aeromonas-infested water: supporting a Making Connections, 2000
(Full Paper) KyungMouk, L.                 partnership in science education and koi health research Lockheed Martin

   Research Symposium

Brooklandville, MD

3 Trade journal Park, K.H. Are sedated koi healthy koi? Koi USA: 24(3), 70-79 1999

(Full Paper)

4 Science journal Robson, A. Gonadal hormones have no effect on strong EODs NCSSSMST1 Journal: 1998

(Full Paper) 4 (1), 19-23

5 Sci.-Med. journal Ellerbee, A. Temperature and the koi immune system Koi Health Quarterly: 1997

(Full Paper) 15, 5-8

6 Trade journal Gajria, D. The modern wonder drug:  an initial study of the effects of Mid-Atlantic Koi: 1997
(Full Paper) melatonin on the immune system in fish               11(1), 5-13

7 Science journal     Han, A. & Influence of  melatonin on electric organ discharge behavior   Society for Neuroscience 1997
 (Abstract) Gupta, P. in the weakly discharging electric fish, Brienomyrus brachyistius Abstracts: 23, Part 2, 2388

8 Intl. trade journal Majithia, A. Tranquilization and koi health: preliminary findings on the Nishikigoi International: 1997
(Full paper)  effects of anesthetics on T-cell proliferation Spring, 68-69

9 Science journal Miao, M. &   Epinephrine induces rapid changes in centrally and peripherally- Society for Neuroscience 1997

(Abstract) Gupta, S.  mediated electric organ discharge characteristics in a Abstracts: 23, Part 2, 1323

 weakly electric fish     

1 NCSSSMST= National Consortium for Specialized Secondary Schools of Mathematics, Science and Technology
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Table 11 (continued).  AAST Student and Teacher RIP Products 

Item #           Type        Authors                                                Title            Source Date

Student Publications

10 Science journal Parikh, A. & Hexavalent and trivalent chromium affect specific phases but  Society for Neuroscience 1997
(Abstract) Schwenkler, J. not rate of the electric organ discharge in a mormyrid Abstracts: 23, Part 1, 249

11 Science journal Lin, C. & Gupta, S.        Norepinephrine alters the centrally controlled rate and        Society for Neuroscience 1996
(Abstract) peripherally controlled waveform of the electric signal in               Abstracts: 22, Part 2, 1337

a weakly discharging electric fish

12 Science journal Sayres, R. Effects of testosterone on the electric organ discharge waveform in NCSSSMST Journal: 1996
(Full Paper) electric catfish, Malapterurus electricus 2 (1), 24-27

13 Science journal Prabhakar, A.                  Lead alters the waveform and frequency of the electric organ  NCSSSMST Journal: 1995
(Full Paper) discharge in the electric fish, Gnathonemus petersii1 (1), 28-30

14 Science journal Prabhakar, A.  Lead alters the waveform and frequency of the electric organ Society for Neuroscience 1994
(Abstract)  discharge in Gnathonemus petersii (Mormyriformes, Teleostei) Abstracts: 20, Part 1, 372

Student Talks

15 Science-invited Lin, C. Catecholaminergic control of the centrally- and peripherally- Hackensack University 1998
controlled electric organ discharges in weakly electric fish Hospital, Hackensack, NJ

16 Science-invited Ellerbee, A. �7�K�H���K�H�D�W���L�V���R�Q�²�D�Q���H�[�D�P�L�Q�D�W�L�R�Q���R�I���N�R�L���I�H�Y�H�U16th Annual AKCA2 1997
Seminar, Denver,   CO

17 Science-invited Gajria, D.  From koi to man:  unraveling the melatonin-health mystery 16th Annual AKCA 1997
Seminar, Denver,   CO

18 Science (Poster) Isecke, B. & Effects of melatonin on courtship behavior in Society for Neuroscience 1997
Puthiamadathil, J. Poecilia latipinna (sailfin molly) New Orleans, LA

19 Science (Poster) Lee, J. Social isolation and sexual behavior in Poecilia reticulata: Society for Neuroscience 1997
a reexamination New Orleans, LA

2AKCA= Associated Koi Clubs of America
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Table 11 (continued).   AAST Student and Teacher RIP Products 

Item #           Type            Authors                                                Title            Source Date

20 Science Miao, M. &  Gupta, S. Epinephrine induces rapid changes in centrally and peripherally Society for Neuroscience 1997
         mediated electric organ discharge characteristics in a New Orleans, LA

weakly electric fish

21 Science Parikh, A. &   Hexavalent and trivalent chromium affect specific phases Society for Neuroscience 1997

 Schwenkler, J. but not rate of the electric organ discharge in a mormyrid New Orleans, LA

22 Science-invited Park, K. Are sedated koi healthy koi?  16th Annual AKCA 1997

Seminar, Denver,   CO

23 Science (Poster) Silverglate, S. & Food deprivation affects courtship behavior and coloration in Society for Neuroscience 1997
Bello, D. Poecilia reticulate

24 Science-invited             Ellerbee, A. The effects of temperature on the immune system of fish                      Longwood Gardens Lecture     1996
Series, Kennett Square, PA

25 Science   Lin, C. &  Gupta, S. Norepinephrine alters the centrally controlled rate and Society for Neuroscience 1996

peripherally  controlled waveform of the electric signal in Washington, DC
a weakly discharging electric fish

26 Science-invited Majithia, A. Tranquilization may enhance the immune system Longwood Gardens Lecture 1996

Series, Kennett Square, PA

27 Science Prabhakar, A.  Lead alters the waveform and frequency of the electric Society for Neuroscience 1994
organ discharge in Gnathonemus petersii Miami Beach, FL
 (Mormyriformes, Teleostei)

28 Science-invited Nagahawatte, T. &  Social isolation and hormones as influences on sex: A proposal          Conference, Pittsburgh, PA 1993
Nemr, A. 

29 Science-invited Prabhakar, A.  Using fish as bio-monitors for water pollutants-Lead                            Annual NCSSSMST 1993
Conference, Pittsburgh, PA

Teacher Publications

30 Science journal Landsman, R. & Development of an inexpensive, time and space efficient Society for Neuroscience         1997

(Abstract) Perrotti, L. neuroscience research program for high school and Abstracts: 23, Part 1, 279
undergraduate students
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Table 11 (continued).   AAST Student and Teacher RIP Products 

Item #              Type       Authors                                                Title            Source Date

Teacher Publications

31 Science jounal Landsman, R., Integration of science disciplines in a high school science program Society for Neuroscience         1996
(Abstract) Perrotti, L., through neuroscience research Abstracts: 22, Part 1, 252

Niedosik, D. &
DeWitt, D.

Teacher Talks 

32 Science education- Landsman, R. Koi research at AAST: answering the call for science 16th Annual AKCA 1997
invited education reform Seminar, Denver, CO

33 Science education- Landsman, R. Science Education in the US:  implementing changes in Longwood Gardens Lecture 1997
invited educational curriculum and practice Series, Kennett Square, PA

34 Science education Landsman, R. & Development of an inexpensive, time and space efficient neuro- Society for Neuroscience        1997

Perrotti, L.       science research program for high school and college students  New Orleans, LA

35 Science education- Perrotti, L. Koi immunology at the Academy-teaching science 16th Annual AKCA 1997
Invited by doing science Seminar, Denver, CO

36 Science, science Landsman, R Stress and immunology in Koi: science education and fish  Longwood Gardens Lecture    1996
education-invited Series, Kennett Square, PA

37 Science-science Landsman, R. Neuroendocrinological-behavioral mechanisms and stress in fish-  Biochemistry Seminar Series,  1996
Education-invited �K�L�J�K���V�F�K�R�R�O���V�F�L�H�Q�W�L�V�W�V�¶���F�R�Q�W�U�L�E�X�W�L�R�Q�V���W�R���N�Q�R�Z�O�H�G�J�HStevens Institute of Technology, 

38 Science, science Landsman, R. & High school studies on stress in fish and immunology in Koi Hofstra University Fish 1996

education-invited Perrotti, L. Health Seminar, 
New York, NY

39 Science education Landsman, R., Integration of science disciplines in a high school science                    Society for Neuroscience         1996
Perrotti, L., program through neuroscience research Washington, DC
Niedosik, D. & Hoboken, NJ
DeWitt, D.
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Table 11 (continued).   AAST Student and Teacher RIP Products 

Item #              Type          Authors                                                Title            Source Date

Joint Student-
Teacher  Publications

40 Electronic media Abraham, E. (S), Comparison of UV and electrochemical detection of melatonin Making Connections, 2000
(Full Paper) Adhvaryu, A. (S),  in aqueous solution stored at various temperatures using HPLC Lockheed Martin

Gupta, P. (S), Research Symposium
Han, A. (S), Brooklandville, MD
Lolis, M. (S),
Parikh, N. (S), 
Perotti, L. (TA),
Viswanathan, S. (S) & 
Landsman, R. (T)

41 Electronic media Chen, D. (S) &  Promotion of science literacy among high school and Making Connections, 2000
(Full Paper) Landsman, R. undergraduate students through affordable, time and Lockheed Martin

space efficient research Research Symposium
Brooklandville, MD 

42 Electronic media Perkins, T. (S) &  Accentuating the importance and nature of interdisciplinary Making Connections, 2000
(Full Paper) Landsman, R. science study through neuroscience research in a secondary Lockheed Martin

educational environment: pros and cons Research Symposium
Brooklandville, MD

43 Trade journal Ellerbee, A. (S),   Temperature and fish immunology: Mid-Atlantic Koi: 1997
(Full Paper) Perrotti, L. & assumptions, truths, and new data 10 (11), 5-8

Landsman, R.

(S)=student, (T) =teacher, (TA)=graduate student teacher assistant 
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