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Two teachers from Winterhaven School were fortunate to spend three weeks during July 2007 involved 
in the Teacher Institute for the Experience of Science (TIES) program.  A large part of our time was 
spent observing and interacting with Dr. Robert Steiner, MD, and his team at OHSU.  Dr. Steiner is a 
leader in the research and treatment of an inherited disease called Smith Lemli Optiz Syndrome (SLOS). 
 
The following is a profile of Dr. Robert Steiner and his team, referred to hereafter as the Steiner Team.  
They graciously spent several hours each day over a week sharing their valuable work with us.  We 
appreciate their time and efforts helping us understand Biomedical Research (BR).   
 
The approach used here is to compare the process of Scientific Inquiry (SI) to the process of a small part 
of the Steiner TeamÕs work, their study of dietary cholesterol supplementation in SLOS patients.  The SI 
process is a requirement of the State of Oregon for work samples done by students each year.  

 
 

Forming a Question or Hypothesis 
 
Question: Do middle school student scientists work in a similar manner to Dr. SteinerÕs SLOS 
Biomedical Research Team?  
 
Background: Scientific Inquiry (SI) is a process used to answer a question by gathering data.  A 
prescribed problem-solving process is given that can be and, quite frequently, is used in many situations 
to solve even non-science problems.  SI is assessed, and therefore guided by, The Oregon Official 
Scientific Inquiry Scoring Guide. This SI will be constructed with the benchmark 3 scoring guide in 
mind.  This scoring guide is used to assess sixth through eighth grade SIs.  A copy of this scoring guide 
is attached.  Students are expected to score levels of 4 or higher to ÒmeetÓ or ÒexceedÓ benchmark. 
 
There are four categories in an SI, each with specific information given.  This is a sequential process, a 
process with a specific order that is normally well labeled and flows towards a result.  The categories 
and information are: 
 

Forming a Question or Hypothesis 
Question: A question is asked that can be answered by performing an experiment in which 
observations are recorded with the intent to find an answer. 
 
Background Information: Relevant information that the student scientist can gather is given and 
discussed.  This could be in the form of previous experience, readings for reputable resources, 
preliminary tests or Òadvice.Ó   
 
Hypothesis: The hypothesis is a prediction of the answer to the question based on one condition that 
will be changed or manipulated.  Therefore if there is a change in the condition and there is a change in 
the outcome, it should be due to that which was changed or manipulated. 
 
These 3 categories should follow one another in a logical flow: 
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1. Designing an Investigation 

 
Materials: All apparatus, equipment, supplies and ingredients are given that another student scientist 
would need to gather in order to duplicate the investigation. 
 
Procedure: The step taken by the student scientist that arrived at the result. 
 
The ÒDesignÓ could read like a recipe with two lists.  The materials are similar to the recipe ingredients 
and the procedure similar to the instructions.  Both categories are frequently given as lists. 
 

2. Collecting and Presenting Data 
 
Data Table:  A well-organized and labeled table or grid is constructed before the data is collected.  As 
the data is collected, the table is filled in. 
 
Data Transformation: Using the data from the data table, a display is constructed that reveals the data at 
a glance.  This usually takes the form of a graph.  Ideally, patterns or trends are apparent that are 
relevant to the hypothesis. 
 

3. Analyzing and Interpreting Results 
 
Summarize and Explain Results: Patterns and or trends revealed in the data transformation are 
given.  An explanation of the cause for this is attempted.   
 
Limitations and Sources of Error: A critique of the investigation is given citing limitationsÑ possible 
conditions or situations that caused the investigator to have insufficient data to resolve the hypothesisÑ
and sources of errorÑ possible conditions or situations that caused the collected data values to be wrong 
or other than what they really were.   
 
A common technique to minimize both limitations and sources of error is to do the procedure several 
times, called multiple trials. 
 
Conclusion (Address Hypothesis): The original hypothesis is restated.  Then it is either accepted if the 
data support the hypothesis, or rejected if the data do not support the hypothesis. 
 
Biomedical Research (BR) 
The process of biomedical research is very foreign to me.  I suspect it has many of the same aspects of 
an SI, such as a hypothesis and some procedures, but IÕm not certain if biomedical research is done in 
specific steps, as in an SI.  I donÕt know how limitations and sources of error are addressed but I would 
suspect they are. 
 
Hypothesis: If the categories of an SI are compared to Dr. SteinerÕs SLOS biomedical research, there 
will be no more than 6 of 10 that will be similar. 
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1. Designing the Investigation 

Mater ials: 
No specialized equipment or materials are required other than normal student scientist materials; 
lab notebook, pencil, computer, etc.  It is expected that the Steiner Team will observe specialized 
equipment and apparatus in use but it will not be the basis for this comparison. 
 

Procedure: 
1. Meet with Dr. Steiner and his team to schedule times for visits to various team members and 

procedures. 
2. During meetings, note the procedures, data and results obtained by the Steiner Team Ð our data. 
3. We will construct and submit a questionnaire to each of the Steiner Team members.  This tool 

may also shed light on other interesting aspects of team work and background of Steiner Team 
members. 

4. Construct a table of our data and compare to the given description above.   
a. The order of steps is important.  However one or two slight changes in order within a 

category are acceptable in Designing an Investigation or Analyzing and Interpreting 
Results. 

b. Labeling and names of categories and steps might be quite different.  Samples of the 
Steiner TeamÕs information will be tabulated and categorized in SI terms given 
previously.  No more than one of the parts of an individual SI category parts will be 
missing.  Certain are considered vital: 

i. Question 
ii. Hypothesis 

iii. Data Transformation 
5. Evaluate and explain each of the comparisons. 
6. Important additional aspects not addressed in Oregon Official Scientific Inquiry Scoring Guide 

of the Steiner Team will be identified and evaluated on an informal basis. 
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2. Collecting and Presenting Data 

Data: 
An introductive summary of Dr. SteinerÕs team through questionnaires, interviews, lab meetings and 
other experiences: 
 
• Dr. Robert Steiner MD - Dr. Steiner was born in Wisconsin and earned both his undergraduate 

degree in microbiology and MD at University at Madison.  He performed his residency in Cincinnati 
and has held positions of distinction in St. Louis, Seattle, and now at OHSU 

ÒI do research on rare diseases in children.  We are trying to learn more about rare diseases so we 
can try to develop better treatments.  My main research deals with a disorder called Smith Lemli 
Opitz syndrome (SLOS).  SLOS is a condition that caused birth defects and mental retardation.  
It is caused by the body lacking a protein (a special type called an enzyme) that normally helps 
make cholesterol.   People with SLOS donÕt have enough cholesterol, so cells that need 
cholesterol donÕt work properly.  There is no cure and no treatment.  We study patients to try to 
develop treatments.Ó 

Dr. Steiner is the leader of the team.  He is almost boyish in appearance and manner until he 
discusses his work.  Then things get serious.  WeÕll call him the Òman of many hats.Ó  He writes 
grants and papers, coordinates lab work, treats patients and takes time to talk to schoolteachers. 
 

• Jean-Baptiste ÒJBÓ Roullet Ph.D.Ð JB is from Paris, France, where he was trained as a Pharmacist 
and Clinical Pathologist, including training in Clinical Chemistry, Parasitology, Immunology, 
Bacteriology & Hematology.  JB earned the French equivalent  of  a Ph.D. in Biochemistry.  He has 
now been at OHSU for about 20 years. 

ÒMy research is about is about the chemistry of human cells. It is about finding out how the 
human body works.Ó 

JB is a researcher.  He is always smiling and personable.  He is involved detailed research in many 
fields. WeÕll call JB the Òfocused thinker,Ó a Òstrategist.Ó 

 
• Dr. William Connor MDÐ Dr. Connor is from Dubuque, Iowa and earned his bachelorÕs degree and 

MD from the University of Iowa.  His post-graduate training and experience have taken Dr. Connor 
from San Francisco to Australia to Oxford, England.  Military Service during WW II sparked his 
interest in science.  During Dr. ConnorÕs early private practice seeing patients with fat clogged 
arteries cause an interest in heart research.  Collaborating with his wife, they published a cookbook 
advocating a low fat, low cholesterol diet, called ÒThe New American Diet.Ó 

ÒBesides research in rare disease of cholesterol disorders, we are interested in nutritional causes 
of blindness in premature babies and in older adults.  Our hypothesis is that the causes may well 
be the deficiency of lutein, which is the color pigment of many flowers, fruits and vegetables.  
Our hypothesis is that lutein from the diet protects the retina from light damage.  Saturated fat 
and cholesterol may be involved in this situation too in damaging the retina.  In premature 
infants, the disorder we are trying to prevent is the retinopathy of prematurity, and in adults, age-
related macular degeneration, which causes blindness in over a million Americans.Ó 

Dr. Connor is a voice of wisdom and experience.  WeÕll call him Òthe sage.Ó  Dr. Connor offers 
special inspiration.  He has been around the block and has quite special insights and drive.   
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• Anuradha Pappu, Ph.D Ð ÒAnu,Ó earned her doctorate in Biochemistry from University of Bombay, 

India and has worked at Harvard and UC San Diego.  She is an Assistant Research Professor. 
Anu met with us to show us the details of her work.  While we were not able to obtain a response to 
our questionnaire from Anu, she was very helpful explaining the basic steps in the bodyÕs synthesis 
of cholesterol.  The body starts with Acetyl CoA, a coenzyme or part of a chemical messenger for 
cells. Acetyl CoA is produced by using oxygen obtained through breathing and compounds found in 
foods.  Then in a complex series of steps that most of us neither understand nor appreciate, 
cholesterol is formed.  Some of these steps result in other compounds that are used in the 
synthesizing cholesterol or other body processes.  We will call these intermediate compounds.  If 
this series of steps is interrupted, cholesterol is not produced and the intermediate compounds 
accumulate in the body.  When an intermediate accumulation gets too high, it may damage the body 
resulting in SLOS. 
Anu looks for these intermediates in patient urine.  She tells us ÒI only do urine.Ó  She finds these 
compounds using gas chromatography, a process that involves careful procedures, sophisticated 
equipment and a great deal of patience. 
Anu is patient, persistent and relentless in her work.  WeÕll call her Òtireless toiler.Ó 

 
• Andrea Debarber, Ph.D Ð Dr. Debarber is also an Assistant Research Professor.  We were fortunate 

to view Dr. DebarberÕs lab and briefly hear of her individual project during the Steiner Team Lab 
Meeting.  Her lab makes use of an even more sophisticated form of chromatography than AnuÕs lab.  
Her own project involves using existing newborn blood samples to screen for a rare but treatable 
disease, Cerebrotendinous Xanthomatosis (CTX).  This genetic disease is difficult to diagnose and 
quite rare but results in multiple symptoms in adulthood including mental retardation and disorders 
associated with aging.  Dr. Debarber thinks she may have found a simpler, quicker and affordable 
method to diagnosis CTX in routine blood tests to diagnose and treat before onset of these severe 
symptoms appear.  Curiously, CTX is also associated with cholesterol. 

 
• Louise Merken, Ph.D. Ð Although we did not get to meet Dr. Merken during our experience with the 

Steiner Team, it is obvious that she is an important team member.  She is from Urbana, Illinois and 
comes to OHSU through Rochester, New York and Nashville, Tennessee.   

 
• Jennifer Penfield, MS Ð Jennifer is a physicianÕs assistant.  She comes to OHSU through Ohio; 

Rochester, New York; and even Bosnia, Yugoslavia .  Jennifer earned her Masters of Science  in 
Physician Assistant Studies at Pacific University.  She has an interesting background, having been an 
AFS foreign exchange student in Bosnia and eye bank technician in Rochester.  Records, data and 
procedures are part of JenniferÕs responsibilities.  She is the ÒaccountantÓ of the team. 
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One area of research of the Steiner Team is using ÒCholesterol SupplementationÓ in a human study.  
That study will be the focus of the SI comparing biomedical research to SI. 
 
An important factor is the language and terminology of biomedical researchers.  Many times this can be 
quite unfamiliar, unclear and confusing language.  In the TIES experience we refer to this as Òcultural 
border crossings.Ó  There are other forms of cultural border crossings, many of which we experienced Ð 
more concerning these in A & I, summary. 
In the following ÒCholesterol SupplementationÓ study information, primarily directly taken from 
writings, presentations, and quotes from members of the Steiner Team.  Their language is given in 
quotes with my lay interpretations following where noted. 
 
Thorough presentations, interviews, and correspondence several important points became clear.  All the 
following credited to members of the Steiner Team: 
 
SLOS Overview 

• ÒSyndrome of multiple congenital anomalies/mental retardation 1st described by Smith et al., 
1964Ó  Babies born with several birth defects including being mentally retarded was first 
classified as SLO in 1964.   

• ÒAutosomal recessive genetic disorderÓ Ð it is caused by chromosomes other than the sex-
determining chromosomes that probably wonÕt express itself (result in SLOS in a baby) unless 
both parents have this chromosome. 

• ÒObserved incidence: 1/40,000-1/20,000; proposed carrier frequency ~ 1%-2%Ó  Between 1 in 
20,000 and 1 in 40,000 babies are born with SLO.  Between 1 and 2 in 100 people carry this 
recessive chromosome. 

• ÒGene not yet identified at startÓ In 1964 when first described, the genetic cause was unknown. 
 
Symptoms include 

• ÒCharacteristic craniofacial appearanceÓ The face and skull display similar characteristics in all 
patients. 

• ÒCleft palateÓ  Condition occurring at birth wherein the upper lip appears split with a scar-like 
abnormality. 

• ÒMicrocephaly & brain malformationsÓ Small head/skull & abnormal brain structure  
• ÒGrowth & developmental retardationÓ  Smaller & delayed in normal growth features 
• ÒLimb anomalies (syndactyly)Ó  Webbed fingers and toes 
• ÒGenital anomaliesÓ  Sex organs abnormally formed 
• ÒCongenital heart defectsÓ  Heart abnormalities at birth 
• ÒFeeding difficultiesÓ  Self explanatory  
• ÒBehavioral difficultiesÓ Self explanatory 

 
ÒBiochemical Basis of SLOSÓ  WhatÕs in the body of an SLOS patient that causes this condition. 

• ÒDefect in cholesterol synthesis (Irons et al. Lancet 1993 & Tint et al. NEJM 1994) 
ÒLow plasma cholesterol levels with elevated 7-dehydrocholesterol (7-DHC)Ó 
Whew! This means that in 1994, researchers found that the normal cholesterol production 
process is interrupted at a specific step along the way, resulting in insufficient normal cholesterol 
Ð which is necessary for proper cell membrane development. 

•  ÒEnzyme studies (Shefer et al. JLR 1995) deficiency of 7-dehydrocholesterol-Δ7 reductase 
(DHCR7) activityÓ  One of the chemicals required to produce normal cholesterol is not sufficient 
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and was discovered in 1995 by other researchers. 
 
ÒResearch GoalsÓ 

• ÒIdentify molecular genetic etiology, define whole body sterol metabolism, evaluate potential 
therapiesÓ  Find the inherited cause and devise treatments for the bodyÕs insufficient cholesterol 
synthesis 

• ÒSLOS natural model for learning about sterol metabolism in generalÓ  Understanding the steps 
in the bodyÕs synthesis will lead to finding cause and treatment of SLOS Ð basic research or 
research to understand leads to clinical research or research to cure specific diseases. SLOS can 
also give us basic insight into how the body normally uses sterol and related chemicals, because 
people with this syndrome donÕt have the genes for these normal processes. This means that we 
can compare what happens in these subjects with healthy subjects and learn about some basic 
genetic mechanisms.  

 
 ÒHypothesis: Cholesterol supplementation will prove beneficial to children with SLOSÓ  Giving 

SLOS patients a diet high in cholesterol will improve their symptoms 
o Òameliorate cholesterol deficiencyÓ   increase cholesterol 
o Òlower 7-DHC synthesis by feedback inhibitionÓ  7-DHC is the last of the intermediate 

compounds produced prior to cholesterol.  This is thought to be where cholesterol 
synthesis is interrupted and what causes the symptoms of SLOS.  It would seem the 
Steiner Lab is seeking to lower the accumulation of 7-DHC by affecting the bodyÕs 
process of regulating this process. 

 
ÒStudy DesignÓ 

• ÒAdmit to CTRC inpatient unit 1 weekÓ  CTRC is the Clinical and Translational Research Center 
at OHSU.  It is where human research subjects stay while in clinical research studies. 
Metabolic ward conditions 

o ÒDiet: Cholesterol free/High cholesterol/High cholesterol + statinÓ  Some research 
subjects each having SLOS receive a cholesterol free diet Ð the control group.  The rest 
receive a diet high in cholesterol and statin Ð the manipulated group.  Statins are drugs 
given to primarily adults at risk of heart disease to lower cholesterol levels but found to 
be effective in raising cholesterol levels in SLOS patients. 

o ÒCollect all urine, stools; skin biopsy for in vitro studiesÓ  All urine and feces are 
collected  

o ÒSafety studies (CBC, CMP, CK)Ó  CBC: criminal background check, CMP: 
Comprehensive Metabolic Panel, a series of blood tests ?, CK: unsure of exact meaining 
but possibly refers to Creatinine, a substance ÒfilteredÓ by the kidneys.  Perhaps this test 
would be used to test kidney function 

o ÒSterol balance: cholesterol/bile acid synthesisÓ  Carefully measure cholesterol and bile 
acids in urine and feces collected previously.  Bile acids are synthesized in the liver using 
cholesterol 

o ÒCholesterol absorptionÓ  See how much of the dietary cholesterol is absorbed by the 
body 

o Ò24-S OH-cholesterolÓ   ??? 
o ÒPhenotype analysis (incl IQ, behavior, etc.)Ó  Examine and measure characteristics of 

subjects, especially those associated with SLOS 
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Methods: Sterol Balance 
ÒSynthesis = Total Excretion - Total IntakeÓ   
Total amount of cholesterol synthesized = amount of cholesterol found in urine and feces Ð amount 
of cholesterol in diet 
• ÒTotal Excretion: Gas chromatographyÓ  Cholesterol in urine and feces measured with gas 

chromatograph 
!  ÒCholesterol in stoolsÓ  Measure cholesterol in (urine &?) feces  
!  ÒUnabsorbed dietary cholesterolÓ  Some amount of cholesterol from diet is not 

absorbed.  It is excreted in urine and feces 
o ÒEndogenous cholesterolÓ  Cholesterol produced by the body 
o ÒBile acids in stoolsÓ  One product of cholesterol produced by the liver 

• ÒTotal IntakeÓ  Total cholesterol in diet 
o ÒDietary cholesterol (0 on chol. free diet)Ó  Control group receives NO cholesterol 

 
Initial Sterol Balance Studies 

• Ò8 SLOS patients (1 mo to 13 yrs)Ó  8 research subjects, all with SLOS ranging from 1 mo old to 
13 yrs old 

• ÒVery low cholesterol (cholesterol-free) diet x3 weeks, last wk in CTRCÓ  Diet given to study 
subjects for 2 weeks at home, then in the hospital (CTRC) for one week 

• ÒCollect all stools during wk, pool samples, measure neutral sterols and bile acids in stools by 
GCÓ  During week in hospital (CTRC), all urine and feces collected and measured for cholesterol 
and bile acids 

• ÒControl & calculate cholesterol intakeÓ  Measure cholesterol intake of study subjects 
• Ò6 controls, 4 studied as SLOS subjects (ie inpatients), 2 as outpatientsÓ  6 study subjects given 

low/no cholesterol diet Ð control group.  Of these 6, 4 live in hospital (CTRC) and 2 live at home 
 
Results (summarized by Bright from Steiner, R. D. et al. graph) 

Cholesterol:  Doubled in high cholesterol diet subjects! Data range and measures of central 
tendency apparent.   

 
ÒCholesterol ÔSupplementationÕÓ  High cholesterol diet results as compared to low/no cholesterol diet 

• ÒData support the use of dietary cholesterol in attempted therapy of SLOS, indicate a method for 
estimation of optimal amount of dietary cholesterolÓ  Results suggest an amount of cholesterol in 
high cholesterol diet 

• ÒBest estimate for ÒdosageÓ of cholesterol ÒneededÓ in SLOS: difference between whole body 
cholesterol synthesis in control vs SLOS; estimate of whole body cholesterol deficitÓ  SLOS 
patients may be synthesizing various amounts of cholesterol.  Once this is determined, proper 
amount of cholesterol can be calculated.  
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Data Table: 
 

Fo r m in g  a  Qu est ion  o r  Hy p o t h esis 
SI  Language Steiner Team  Language Match? 

Quest ion Not  explicit ly given but  im plied throughout . Yes 

Background Given throughout  and cited.   Yes 

Hypothesis 
"Hypothesis:  Cholesterol supplem entat ion will prove 
beneficial to children with SLOS" 

YES!  

 
 
 

Desig n in g  an  I n v est ig a t io n  
SI  Language Steiner Team  Language Match? 

Materials 

ÒGas chrom atographyÓ given, other m aterials im plied.  
Probably m uch m ore explicit  in form al journal 
publicat ion and likely ÒunderstoodÓ by biom edical 
researchers. 

 No 

Procedure Sim ilar to Materials but  m ore explicit .  Yes 

 
 

 

 
 
 

Co l lect in g  an d  Pr esen t i n g  Dat a  
SI  Language Steiner Team  Language Match? 

Data Table 
Not  apparent . Probably m uch m ore explicit  in form al 
journal publicat ion. 

No  

Data 
Transform at ion 

Present  and com plete.  However copyrighted and 
notused here. 

Yes  

An a ly zin g  an d  I n t er p r e t in g  Resu l t s 
SI  Language Steiner Team  Language Match? 

Sum m arize & 
Explain 

Apparent  in ÒCholesterol ÔSupplem entat ionÕÓ and 
elsewhere. 

 Yes 

Lim 's/  Sources 
of Error 

Fragm ents in graphical results stat ist ics.  Not   
found elsewhere.  

No  

Address 
Hypothesis 

Apparent  in ÒCholesterol ÔSupplem entat ionÕÓ 
although not  as explicit  as SI  pract ice. 

 Yes 
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Data Transformation: 

Steiner Team Biomedical Research 
compared to Scientific Inquiry

0

1

2

3

4

5

6

7

8

Match No  Match

Similarity to Scientific Inquiry

C
o

u
n

t

 
 
 
 
 

3. Analyzing and Interpreting Results 
 
Summary and Explanation: 
It appears that the work of biomedical researchers is very similar to the requirements of a SI work 
sample.  Seven out of ten of the basic categories of SI are present.   
 
The other three were not so apparent but sometimes implied.  Perhaps this is due to the nature of the 
information we gathered.  Ours was an informal gathering of data.  Were we to examine published 
results, I feel confident we would have encountered an inventory of the required materials along with 
more detailed procedures.  It seems unclear if raw data is required in publication.  Some weÕve seen 
have it, others do not.  However, as in the Steiner TeamÕs presentation, data transformations are 
supplied.  It would seem to be a requirement to share raw data with peers for review. 
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Limitations and sources of error were only present in a very minor fashion.  Again, a published study 
may have been more revealing.  In other published articles, the feature seems embedded throughout 
rather than located in a single labeled location.   
 
Looking at the Steiner TeamÕs presentation to us and other TIES participants, it appears the presentation 
was general and meant to appeal to many audiences and display much more than just this one study.  
Hence, it was very general . 
 
The culture of BR seems to involve language unfamiliar to lay people, emphasizing much terminology 
unique to science.  Even to a person versed in chemistry and physics, a lot of the terms were new but not 
entirely unfamiliar.  BRÕs culture seems to be inclusive on the basis of ability drawing dedicated and 
outstanding people from many geographic regions.  All these people seem very dedicated and capable.  
In spite of the accents that occasionally proved difficult to understand, the Biomedical Researchers 
themselves seemed quite capable of understanding and communicating with each other comfortably.  
Hence they seemed far more ÒworldlyÓ than lay people. 
 
 
 
L imitations and Sources of Error: 
 
Limitations included examining only one of the Steiner TeamÕs studies.  Expanding on that, many other 
biomedical research studies should also be scrutinized to obtain more complete data.  More data from 
multiple trials helps eliminate the effects of unusual events.  While it is believed that the Steiner TeamÕs 
study discussed herein is more typical than unusual, only one case is certainly insufficient to draw a 
general conclusion. 
 
One obvious source of error is subjectivity of the data gathered.  The criteria for judging similarity of 
biomedical research to SI is unclear at best and clearly subjective.  That is to say, another person judging 
the similarity of the two processes would probably come up with quite different results.  This is due to 
the vague nature of the criteria. 
 
Another source of error has to do with the Òcultural border crossingÓ of language interpretation.  
Biomedical researchers frequently speak, write and publish for their peers who are fluent in their 
language.  It is possible that we misunderstood the content and/or context of some of our 
communications with the Steiner Team.  We asked for clarification frequently but perhaps not as often 
as we should have 
 
Address Hypothesis: 
 
 ÒIf the categories of a SI are compared to Dr. SteinerÕs SLOS biomedical research, there will be no 
more than 6 of 10 will have similar categories.Ó  I reject this hypothesis.  7 of 10 categories of the 
Steiner TeamÕs biomedical research were similar.  Therefore the work of biomedical research is very 
similar to SI. 
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Other  Observations and New Questions: 
Observations of biomedical researchers: 

• Biomedical research culture is diverse in many ways.   
o Cultural backgrounds and ethnic groups 
o Fields of expertise  
o Gender Ð Seemingly there were more women, a good question for further study 
o Age Ð We saw researchers ranging from early 20Õs to late 80Õs 

• Devotion to biomedical research 
o Long hours 
o Willingness to sacrifice 

!  Free time 
!  Relocate 
!  Obtain further education 

• Multiple skills 
o Science 

!  Biology 
!  Biochemistry 
!  Pharmacology 
!  Chemistry 
!  Physics 
!  Mathematics 

o Language arts  
!  Grant writing 
!  Publishing  
!  Corresponding with peers 

o Public speaking/ Presentations 
!  Grants 
!  Public interest groups 
!  Teaching 

o Personnel management 
!  Lab researchers 
!  Peer groups 

o Administrative 
!  Lab costs 
!  Personnel costs 
!  Grant income  
!  University income  

o Teaching 
!  Lectures 
!  Mentoring 

New questions: 
1. What is the ratio of men to women in biomedical research? 
2. How much education and training does it take to be a biomedical researcher? 
3. How does a biomedical researcher become a primary investigator?  How long does 

this take? 
4. Will Dr. Steiner find a cure for SLOS? 
5. Will Dr. DeBarber find a practical test for CTX? 


