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Introduction:  We present preliminary status of a 

case study of undergraduate research by Colombian 
engineering students as a mechanism for improving 
English proficiency among English Language Learners 
(ELLs).   

Fundación Universitaria de Popayán (FUP) is a 
private university of 7300 students in Popayán, Cauca, 
Colombia. After major restructuring in 2006 FUP has 
risen to the second ranked university in the Department 
of Cauca, after the nationally ranked public University 
of Cauca [1]. FUP caters to students of scarce re-
sources – mainly from strata 1-3. (Colombia classifies 
socioeconomic situations in six “strata” where 1 is the 
poorest and often rural and 6 is upper class.) FUP sup-
ports students with financial need with scholarships for 
academic excellence and part-time work opportunities 
within the university. FUP has placed an emphasis on 
student research, providing financial and academic 
incentives.  

Goals: The National Accreditation Council (CNA) 
is strengthening mandantory requirements for all insti-
tutions of higher education with an emphasis on re-
search activities and foreign language learning in order 
to foment internationalization of the curricula. In ad-
vance of these accreditation changes FUP Ingeniería de 
Sistemas (Systems Engineering) Program aims to pro-
vide additional opportunities for undergraduate re-
search experiences and to increase emphasis on foreign 
language profiency. For engineering students, English 
is an obvious choice for a second language. While FUP 
has a school of languages with courses in English and 
French, it can be difficult for engineering student to fit 
language courses into their demanding curriculum and 
there is a need for technical English specific to engi-
neering. Therefore the Systems Engineering Program 
has endeavored to include English language training 
within the engineering coursework. 

Approach: This project began in Fall 2016 with 
the definition of two research projects to be led by Dr. 
Riner. Both projects analyze NASA planetary mission 
data to study the composition and/or degree of space 
weathering (alteration by contact with the space envi-
ronment) of the Moon and Mercury. Projects were 
constructed to capitalize on the programming skills of 
students in the Systems Engineering Program. (In Co-
lombia Systems Engineering more closely aligns with 

common U.S. curricula in computer science.) Students 
are expected to have complete two semesters of phys-
ics and mathematics through linear algebra. Up to ten 
students will begin undergraduate research on these 
projects in Fall 2017.   

Concurrently two courses in remote sensing of 
planetary bodies will be offered as electives, open to 
all FUP students, regardless of study area. These 
courses will focus primarily on teaching remote sens-
ing concepts with approximately a quarter of instruc-
tion devoted to basic concepts in planetary science. 
The planetary science covered will differ for each 
course to be relevant to one of the two research pro-
jects. Enrollment in one of these courses is required for 
participation in either research project. The language 
of instruction will be English. These will be the first 
content (not language) courses offered in English at 
FUP.  

Student Research:  The benefits of undergraduate 
research has been widely documented. [2]  Specifical-
ly, NASA mission data anaylsis research can provide 
distinct benefits, such as utilizing existing university 
infrastructure and resources. [3] Projects can be de-
signed to avoid expensive analytical techniques or 
highly specialized hardware. Furthermore planetary 
science projects can frequently have simple (often re-
petitive tasks) such that an undergraduate can begin 
contributing to the project with minimum initial train-
ing. As the student progresses, knowledge specific to 
the project can be acquired and greater roles can be 
taken on by the student. Finally, the excitement of 
working with planetary mission data cannot be over-
stated. With proper encouragement, even simple, repet-
itive tasks can be used as a basis to “explore” another 
planetary body.  

All NASA planetary mission data are archived in 
the Planetary Data System (PDS), sponsored by 
NASA’s Science Mission Directorate. All data in the 
PDS are peer reviewed, well-documented and publicly 
available. All PDS data may be exported outside the 
United States under "Technology and software Public-
ly Available" (TSPA) classification [4]. 

While PDS standards for storing and documenting 
data ensure researchers can analyze the data using a 
variety of computer platforms and software, a variety 
of free software packages are available to analyze PDS 
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data in addition to software packages that may be 
common in undergraduate institutions. The USGS has 
designed and invaluable resource for analysis of plane-
tary mission data called Integrated System for Imagers 
and Spectrometers (ISIS). ISIS is a free image pro-
cessing and cartographer software package developed 
by the USGS for NASA. [5] In short, international 
researchers can use ISIS to leverage millions of dollars 
invested in software development by NASA to conduct 
research on NASA mission data freely available from 
the PDS.  

Colombia does not have its own space program and 
most Colombians have little or no direct contact with 
NASA programs or research. Students at FUP have 
shown strong interest and curiosity about NASA re-
search. Since motivation has been identified as a key to 
ELL success [6], hands-on research with NASA mis-
sion data was identified as potentially more exciting 
and more motivational to engineering students than 
traditional coursework.  

English Profiency:  English profiency varies wide-
ly among Colombian students. While English is taught 
in secondary schools it is often challenging to find 
qualified teachers, particularly in public schools. The 
Ministry of Education has initiated ambitious programs 
to improve bilingual education but most of these pro-
grams are too recent to impact most FUP students [7]. 
Programa Nacional de Bilingüismo predicts that in 
2018 only 8% of graduating secondary school students 
in Colombia will have an intermediate or better 
knowledge of a foreign language [8].   

Research on ELLs typically centers on (a) students 
in English speaking countries whose primary language 
is not English (here English is referred to as L2) or (b) 
students in non-English speaking countries learning 
English (as a foreign language). [6] Since we intend to 
teach English through content courses (not courses in 
English) and research the techniques in the literature 
for L2 students are more applicable even though a lack 
of language immersion and English in social contexts 
aligns our students as foreign language learners. Addi-
tionally much, but not all,  of the research on ELLs 
studying English as an L2 concentrates on primary and 
secondary schools. Therefore we believe our situation 
is rarely represented in the litierature and the results of 
our case study may be of interest to the wider educa-
tion and science community.  

Need Word: Student performance will be evaluat-
ed in several ways. First, all students in both courses 
(and therefore all students involves in research) will be 
given an English profiency exam at the beginning and 
end of the semester. Furthermore the success of the 
student researchers will be assessed by: continuation of 
research in subsequent semesters, success in individual 

research tasks, oral and written summaries of research 
progress, and presentation or publication of research 
results.  

Additionally we will present a empirical compari-
son of ELL pedagogic techniques and stratedgies. Spe-
cifically we are interested in how techniques developed 
for secondary school students can be adapted to uni-
versity students and how strategies developed for con-
tent-based L2 students can be adapted to Colombian 
students with limited contact with English outside this 
course and research project. Finally we are interest in 
comparing English learning stratedgies and outcomes 
in the classroom to those in a research environment.   
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