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T~e 'Forensic ;;Serology Workshql?~ Project was initiated to transfer the 

'technology d~veloped out of the Bloodstain Analysis System '(J~LE~-025-73, 
(i • 

Subcontract 67854) to the nation's crime laboratories. To transfer this 

advan~~(f ~rai'ning to fore,nsic:serc)]ogists natiC?nwide, '~even train'ing wor~shops 
# P . 

were he,ld durin9 tne p~riod August 1, 1978 to °August JO, 1979:Ni.n~,ty-four, 
• • ' 'O' " 

'serologists from 4,9 states participated in the traini~g, le~rning'to"use eight 
s 1J. , ' 0 . 

enzyme arid ~rq)t~i"~ polymorph isms throligh a multisystem. ~l~ctroPho~esis process. "-, 

Ttle purpose of the proj ect was to enhance the capab'il ityof. .. the (Crime 1 ab 
I) • C " • • ,~ 

serplogist to process" blood evidence in a timely and efficient manner'. The 
,,fl' .' ," I.) '.'. 

state'll" 90ai of the pl"oject was to. train l~ fOren, ser010giStS~n t'1!' Blood-

stain Analysis System ,and to determine the quality of the ~raining .of the, 
~, C>-, .. , 

serologists" through .. follow-up proficiency testing. 
0. ~:.,. . 

~ ~ , " As el~~orated in the final project repo~t, more than 90% of the students 

charaeterizedtfle overall value of the wo."kshops and the quality of. iQstruction 
" , ,. 0 ~ ',n " .. .,' 

as positive. \.\ Workshop ~dmin~stration, course pr.eparation, train'fng deSign and 
.' D' " /) ." 'j. .J 

resu'lts 'of the
, 
follow-up profi'ciency testip'g are also detailed in the final 

report. 
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PREFACE 

o '. 0 ~ 

This work wasperfonned by the Serological Research·In'Stitute under 

subcontract to the Forensic Sciences Foundation, principal grantee for 

LEAA Gr)ant #78NI-AX-0079. The pr.:)jeet was initiatedi~ August of 1978 and 

completed in August of 1979~: The specific goal of the project was to set up:c 

a training course which would tr~nsfer the newly developed Bloodstain Analysis 

System to one; hundred forensic ser91ogi.sts .working in crime 1aboratories!'through

out the nation. To provide.strong technical support to the project, the, Forensic 

Sciences Foundation subcontracted to Serological Research Institute whose 

Director, Brian Wraxa11, gad beenprimary~in the development of the Bloodstain 

Analysis System (J-L;AA-02S ... 73). Also on the staff of') the Serological Research 

Institute was Gary Hanmor, who was instrumental in the d~velop~ent of the 

technology as Staff Research Assistant to the Bloodstain Analyis System Project. 
. \\ 

The site used for the training was the Serolegical Research Insltitu~te's 
- t} . . . 

training labora~ories and facilities. The actual training was performed by 

Brian Wraxall and Gary Hanmor: Tectmical 'support in 'the preparation of 
r,'Y' 

proficiency testing samples (blind trials) was provided by staff serologist 
'. , 

Joan Provost. Administrative "imd organizational support was provided by 

Kathy Jordan. Overall project administr'ati:on was provided by.the Forensic 
. ., 0 . . (/ . 

Sciences Foundation Director IQr. Joseph Peterson and Project Manager Ira" 

Silvergleit. 

'J 
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~' 

'j 
o. I 
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• 
"'i;lfW~rl!l ur. 

« I;,'"~ 

, ,EXECUTIVE" SUMMARY 
G 

• tl.. I) 

The Forensic Seroology Wor/{shops training.: program was intended ~o penmit 

transfer of th~'{lew1Y developed technologies frorn the previously funded LEAA 
. -

. Bloodstain Analysis System progf'am tQ crime laboratory personnel from across the 
. . ;-. .'" 

nation. To ensure the use and accuracy of tha methodologies learned at th~ 

workshops and incorporated by workshop ,participants into their home laboratory 
. .. • .' .;:'!'; , \~-

routines follOWing the training, :the proJ,ect entailed a f01low-up student 

proficiency testing program. 
. , , 

'The plan for achieving the program goals,w~s, based on a cooperative 

effort betWeen' LEAA, the Forensic Sciences Foundation (princit>al grantee), the 
" Ii 

Ii 

Serological Research Institute (subcont~~ctor) and' the participating laboratories. 

Under {his -~ooperative "plan, tUl:tion ~nd 80% of the travel, and lodging expenses 

were supplied by LEAA.Proje~tadministration)was Prtlvided by the ,Forensic . . 

Sciences Foundation. The participating laboratories furnished 20% of the travet. 

and lodging expenses, the equipment reqllired to ~ti1ize .themethodologies 

'within their laboratories after training, and finally, the serologist's time 

to part'icipate in the training. The actual trai'ning was , .. provided by Serological 

·Research 'Institute. 

('The projected ~a1ue of t~e project was the i'ncorpor~tionof the Bloodstain 

, AnalYSis System into crimel~bo'ratories, enabling oSimultaneousdetermination of 
" I'j 

" " Ct 

eight genetic mark'ersin bloodstains. aged up to four. weeks, using "a minimum of 
() ",) I) 

equi'pment and serologist-time, .and thus rais,ing the level of fo,rensii't serology 
"C '" • 

to an advanced level of proficiency. () 

The evaluation phase" of the .workshops consisted ofc.aneva1uatibn of 'the .~ 
. " ~ , (} .. 

workshops in general plus a series of blind trial samples mailed "to partiCipants.' 
o .~ 

More than ''90%.of the stUdents 'de~cribed the overall value" of the workshops and 
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the 9ual i ty of in~tr~ction as positive'. Pre-and post-course, examination 

results' for the classes showed net itnpr~vements ,ranging from l~% to 4l~'o The 
~ . - , 

'I ~ 

.' results of the follow-up blind trial tests, revealed no errors in. the EsD, PGM, ~-' • - ... 1\ 

AK, or Gc syster,ns and very fewerr..ors~ in the r~latively new .GLO system~ a rare. " 
\\. C,', 

varient in the ADA system" and .in the Hp, system. .' 0" "v 

\) 

It is appare'nt from these results that a subc~tantial. degree (if lear'!tng' . ),' . " 

'!., I) 

occurred. as a result of t.hese workshops, and :"that -the "s~udents were most sat~sfied 

with the ,quality of the worksho~s and the instructors. 
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\.' .. ?~;.:' 
"'- CHAPTER I . COURSE PREPARATION 

A. Applications 

Applications and aCi:ompanying materials were prepared and distributed 

. . 

for' participation (financial, and regarding the' equipment and the ava'ilabil i:ty , 
, , 

,l < )~. '-" G- " _ o. 

.to crime laboratories 1isted'in the Alnetican Society of "Crime Laboratory Directors. 
,~---~, .. 

The 1nformati on outl ined the cooperative nature of ~he proj-e.ct, the requirements 

of the serologist) ,and a description of the training cours~ .. By Sep.tember 1978, 
., .0,' IJ • • '.. \. 

• .,:': .. 115; applications had been returned. These were separated.·int~· "experiencedll 

.... '.' and "inexperienced" classifications and schedu"led into specJfi~ workshop.~. \\ 

.': . Courses were divided by experienc~, with serologis~s having a year's experience 
~ 0 )) . 

(; 

)\\ ' 

'\~~~\ 

" Ie 

·with three or more enzyme systems falling into the experienceq category. Serolo-
, G,I 

gi sts with less experience were classified as "inaxperienced.~'. The courses for 

~xperienced .$'erolog{~ts ~ere scheduled for 'tw~ ~eekswith. the ,·courses for " 
<0 " .. " • "..'. .' • .. •• 

tnexperiencedserologists lasting three weeks. Appli'cant~ were notified of .. 
> (..0" ,. 

accep~ance and given the dates fo'r their trairaing. Verifj~ationwasm(~d~ 
• '..~ ,. " (1· 1\ '"' • 11 ' 

regarding, the availability of the necessary equipment~and.supp1ies in the home 
i:.. ., . " " .' 0 I.'. ,I 

laboratory.~ 
" 

B. Pre-Workshop Materi4ls " " /; 

~ .. ~ >:: 

'. '\l ' '\ (:; ;:) • 

Each studen.t was sent areClding l1st contai,ning bo~ks, artic,Jes and other 
• 1\ ":.- c. 

• , ., .... (~" . .' ,,' .' ' ." " " . \\ '1,\ " . • • v 
reading materials coveripg theq-:eti,caL,and :;practica1~ackground ',nfonnatl0non 

. ." '(? '.. ..'f "I.' . :, . '" ,.' .' '. ". 

electrophoresis 'and the typing of, enzymes and proteins to be .used in the training .. , 

~ork~hOP (Append; x A). Students were" i1lfonned, ~ha.t th~. ";'~r; al wo~ 1 d be covered:'J 
• .- ~ I' !') \l 

in ',a pre-course examinat'ionshown in Fi'gure 1. Supply lists were sent to stUdents 
:~ 

to assist in 

q 

; \, , " Q \).); - . ., - - ...' 

*Itw~'S found that same \students did not 'havethe necess'ary 'equipment when they 
. ""', " I) 

attended the course even though they: indicated to the contrary on 
. their applicationfonn. '" 

._IW!I~"'''''_"' ... " -, ....... ""." ... :, ......... ''''''l' ..... if _ •• _, ..... ',,_ ...... ,_ .... _ •• _. ~ ___ ~_. _ ... __ ._. _____ _ 
-." .... .,-.. "~ ---~,-.,," .. -', .~N"~:~~~.:--<-

,'1 
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1. 

2. 

'. :,."c' 

FIGURE 1 : Pre-Course Exam!nation (Experienced)\;:::, 

~Ihat t,s the definition of electrophoresis? 

What are th.e three cOl1l11on phenotypes of ADA and ~ive the. approximate. 
" percentage. for whi te Caucasi an~? 

3. Draw out· the reaction pathway for PGM. 

4. 

5. 

6. 

7. 

s. 

9. 

Describe two methoc;ls for enhancing the florescence of EAP. 

The mOb~i ity 'of ori~ phenotype of EAP is altered b-r the addition~ of a~' 
certa i n chemi cal ,to the buffer. What is the cheml ca 1 and what 1 s the 
phenotype?fn what direction is the mobility altered? .' F1l-~ 

a tAP isozymes are'" heat labile. . Li,st the isozymes in the order of heat 
sensitivity, lfsting the' least sens.itive first. 

. \ 

Name two reducing agents as used in forensic serology and list the 
genetic markers which require their use. 

• "' ~ t')_"" 

Name one method for the quantifying Hp ir, serum. Which' phenotype has th'e 
}owest level of a~~ivjty? . t" " 
What is the function of Gc in the body? Name'three rare variants of Gc. 

;')1 . 

'~. 

10. What are the three cOITIIlon phenotypes of' GLO I "and describe two" methods 
of visualizing the enzyme? 

11. Name] two substrales for EsD. 
,,' 

o 

o 

12. What is anotllef name ffr Adenyl"ate· Kinase? 
,":' 

.! 

13. In the A!JA system what is the-5ubstanceAdenosine converted to? 

/ 
14. De.fribe· the principle ot' inmunofi~ation. /., ., 

7~ Write out the cdrrect ~omenclature for a PGM 2-1 Atkinson. '. fir 
! JJ 
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C' 
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'.' ',' . il ',' 
.the techniques in the home laboratory after training. The c'lists .inc1uded 

all chemic~15 and .biochemicals needed for the Bloodstain Analysis System, grade. 

c' and quality, reconmendation's, suppliers and product nUfuber~ for,i,'ordering. 

o 

'(\ . , • 1\ 
A suggested list of personal .equipment was sent to stUdents reconvnending 

. ".. • \\ ,;/:. 0 

those ~m,all laboratory tools they might wi·sn "to bring to the wot~shop for use 
"'~v •• \1 ':',' ,', _:':; 

during traini.ng·. (tweezers:t notebooks, lab coat, etc.) 

. C.:Training. Date's 

The training workships were scheduled to allow,. time betw~en. the cou.rses for. f . . " 
inventory 'ofeqUiPment,and sUPPli'es, reordering and stocking, laborato~Y··.cle~n-up~ 

n 
review of thecourses'as they.were completed and planning for the next. tourses. " '. ": \i, . ,,' . ,'. ' 
',." "h . . 

Tile training dates were as follows: ' . \\ 

I;:' 

Workshop ,I (experienced) Nov. 6 tq17!~ 1978 

Workshop II (inexperienced) Jan. 8 t026;~1:919 

Workshup III (experi enced) , ... Feb. 26 to Mar. 9, 1979 
Workshop IV ~':>Fi nexperi enced) Mar. 19 to Apr. 6, 1979 .. 

Workst:lQpJ\V 
----11, 
I.~. 

(experienced) Apr. 2~ to May 4~ 1979 ,~, '0 

Workshop VI G 
• 1\ 

(i~~xperi~ncedJ' . June 4 to june 23, 1979 
G " .. 

" c ,. c Workshop vn t): (mixed) July 23 t~ Aug; 10, 1979. 
D 

Ii 

The final course, Workshop VII, was made up of both "experienced and 
" il '" 

inexperiencedserologists in ane~,fort toacconmodateas 'magy of the remaining 
'. . .... . /J . 

appl i·can.ts., as po~sible. E~ch workshop was planned to include "fifteen studentsi~ 
-=c' 

'Due to the insuffi dent time priC?r to the firstco~rse,,' all ·stu~~nts atteriaing . 

this'J ~or'kshoP were c({ntacted by 'telePhone to ascertain their,·i' avah'il~ility. 'Fo~ 

,~, . 

o 

s~,~se~uent courses a letter was sent to all prospective frtUtl~.nts giving themn~tice 
·0 ' .11' ff' " . ,," ~\' 

of the date 'of their cours~. A large ~numberof ~tudents did n!lt :reply confinnlng 

their ~acept!i:nce; FOllOW~UP telep~on~dCOllll>leted and ~t w~s fOllnd 

3 
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C> 

··· •. fp· 
'., , 

Ii ,;::. (, "'c c) 
that manyapp1ic~nts,coLlld not bp',released to attend the workshoP? because. 

, . 
• . '. 1\" 

of financial reasons, high case load. Qr they could not be spared from· the 
. J? .. ·.<t '.::. • 

'laboratory. Some were a~aitin'~ permission ;from their organizatons. /~JThiS " 

was often not granted.) Inevitably, this resulted itt con~iderable rescheduling 
';. '")! ) \~ " - . • ~" , () (, '---

of studints and r)earangement of courses'. Personal committments and court 
• f.. • II 

appearances, and agencies'suddenlY'withdrawing funds also caused last minute 

cancellations. Even though' "stand~byll'apPlicants were used, the difficulties" 
i' -: - . 

. ,; ;',:;. 

r-ncountered resulted in s~e .cours·es being uncJer-s~bscribed. , 
~ . . . . . ~ 

,r, 

O. Attendance ' . (! 

~ . 

Ni nety~four sero 1 ogi sts r.epresent·ing 40 states attended the workshops. 
'" ~=, " 

The distribution of laborator,Jes represented is shown in Figure" 2. 
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CHAPTER II. FACILITIES PREPARATION 
-:0 

" 
I) 

\\ 

The,serologlcal Research Institute occupies a section of the building Ii ('"; 

that formerly housed Shell Oil's Research Facilities in Emeryville, California. 
¢; 

The facilities include, a large training "laboratory, a small re,~~earch laboratory, 
\\ 

dar~room, library/conference room and administra~ive offices.':';fhe large 

training laboratory was renovated to accommodate the ,workshops involving up to 
))7 " 
",,' r 

15 students, allowing eacb student an individual work area. The design of the 
.• .:! 

1 abopatory was focused on theeffi ci ent use of sp~ce and equi,pment and the 
[) 

needs of the students whoowou'ld be trained there. Laboratory benches were, 

installed,? along ~ith cabi'nets and two large stainless steel sinks with hot 

and cold water. The laboratory was cleaned and painted and all utilities were 

tested to be working safely and efficiently.' A,ljdarkroom was built i~to the 

laboratory,and equipped with ultra-violet and visable light facilities. E~ch 
~ (I 

~, 

student "work,area'" was equipped with ~lectrophoretic equiPment,V as well as 
" ,'" ''\, 

bench space for individual work. Equipment tbat.was to be shared, by the students, 
J u 0 

such as refrigerators, ovens, balances, etc. ~ was strategically placecf irt) : 
. " '-, - '. \) 

open 'areas of the laboratofy to provide access by al 1 studen~,s (See Figure 3.) 

Serological Resea~cb60~nstitute made lont,ct with numerous scientific 

supply canpanies and in most cases was able to arrange purchase ofoequipment and 

supplies in bulk at a substantially reduced price. Equipment which was unavailable 
o ... ::.' • . 

" 

through conventional sources was modifjed 'or manufactured for SerolOgical o. Q'" I) 

• ~), ' I) " 0 'j 

o 

Research Institute') specifically for 'the training workshops" 
'" o 0 

~ll nec9?~sary equipment and supplies were i~-house and r~ady for use at 
. t ~ 

the time qf ~he first course. ,Due to the need for fresh chemicals and biochemicals, 
00, " ~ if 

" Q 

and' the aunavoidable breakage of glassware, these suppl ies,"were purchilsed throughout 

« the'dur:,ation of the project~ and additional equipment was PlJrch~sed when 
'~ , 
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FIGURE 3 

..' ." ',.' ,. .. TRAININt-' LABORATORY LAYOUT 
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experience showed the need for the addition of specific items. 

Informat'ion 'regarding the necessary equipment and supplies .to be purchased 

by the pa~rticipating laboratories w~s distributed by Serol.ogical Research 

Institute. The availability of th1sequipment was a requirement for- the 

par·ticip~ting laboratories to ensure that the student would be able t~ perfonn 

the new techniques upon his,' return to his home laboratory. Specifications, , . 

grades and qualities· were researched by Serological Research Institute and' 
.~ . .;, 

recommendations w~re'forwarded to the students prior to the workshops. In 

addition, a list of supplie·rs was compiled and personal assistance giveri to .aid 

in the proc~rement of the necessary equipment and. supplies. The c'ontacts made 

in purchasing for the training laboratory proved valuable in assisting the 
(~ 

participating laboratories with their purchasing. 

The lib,rary/conference room. at Serological Research Institute was conJ~rted 

to double asa classroom/l~cture hall' including facilities to show slides and 

= provide,. visual aids to learnjng. The darkroom was set up to allow students 

"to view their results under u'ltra-vi61et or visable light and to photograph 
-',I 

resu1 ts' as necessary. 

Contact was made with hotels and motels in the area to locate lodging 

fadlities that could also provide transportation to and from the training site 

and box lunches" for working days. A contract "was made with a local hotel which 

provided the ~bove services and also offered a weekly rental rate that wa~ 
, • G , ',' ff, 

consi~erably'less expensive than any other local facility. Blotk reservations 
, 'Ci 

were made for each course to allow the students to focus on the training aspect' 
. , 

, of their visit without having ,to make arrangements for their 16dgtng and 1acitl 

transpo~tation. "The hotel van ~el ivered students 'to the training' site e~ch, m9rni ng 

(> and retLlrned them to the hotel each evening. Any problems that arose were directed 
.>~ 

I 

to the, Serological Research Instituteo~taff for negoc'iation with the hotel. 
\~ . . s'" 

I " 

i " i 
(),I 

.. :'. : . 
1.0' .. : 

...... .:;~ . 

t 
() 

I 
! 
I 
I i •• 

(,I 

) 

(; 

...... " ........ 

Afte.r each c'oLirse, inventot'v was t k i ' 

, . t/ a en in the training labor:atory. 
'. Sqpplies of chemicals and biochemicals were checked and 'whe .' , 
. . " ~. ' n necessary, 

~ lj 

~eordered for th~. nex~ course. Glassware and other expendable supplies were 

r,eviewed and replaced when necessary •. All 
. " eq.uipment was checked to ensure 

'its proper operation', and cleaned. Some equipment pieces were found fau'lty and 

.were returned fqr warrantee replacement .• 
I!' •• 

Problems in regard to shar~d equipment precipitated the addition of an 

extra ba ~ ~n.ce ctnd ~~gneti cst': rrer ~ and a h~t w~ter supply was added to the 

, s~cond sink: Wi th' these addi t; ons the fac jJ it i es "proved v~"y sat i s f'l-f tory 

for the Courses. The layout of the training laboratory is shown in ~)gure 3. 
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CHAPTER III. TRAINING OESIGN 
'" 

. . 

Each training course was designed to transfer the newly developed 

Bloodstain Analysis System (BAS) to each sero1ogist~ The BAS consists of ' 

eight polymorphic enzymes and. prote~~Mch are classified into 9ro4PS.' ,) 
. ~~ . .~"\ 

Group I consists. of the en~ym€s Glyoxalase I (GLO I), Esterase 0 (EsD) and " 
/':;:;:;: •• C _:;._.l\!".j :::~-=~ , ___ ~c::~;-:;.:~ 

Phosphogruc1mutase"-~(?GM). Group II contains the enzymes Adanosine Deaminase ;¢ f .. 
/ # , , 

(ADAi), Er:{throcyte ~cid Phosphatase (EA.P) and Adenylate Kinase (AK) .. Group III 

consists of the proteins Group Specifi,c Component (Gc) and Haptoglobie1 (Hp). 'A 

summary of the BAS is shown in Figure 4; 

The courses were designed as mainly practical with the students doing all 

the work themselves including buffe,r and solution preparation. Even though ,the 

students were ~ivided into· sets (see below) each was responsible for his own 

analyses. Each'Group of enzymes or proteins was. very carefully demonstrated 
. /~. 

I '--.........;,--<" 

and then the students performed repeat analyses of that Group System starting 

with whole blood samples and then progressing on" to bloodstains of varying ages. 
. .',\ 

• c 

A large emphasis was placed. on the interpre~ation of the results with the 
., > 

instructors checking arid reading the results with the student. 

A. Workshop Manual 

A workshop manua,l was designed (prior to the first course) which was to be 

given to every partici"pating student. It was constructed as a practical aid 
,\ 

div'ided into easily read sections with large amounts of space for note-taking. 

It was printed and bound into a loose leaf binder and distributed at the beginning 
',',' 

of each course. A copY!;Gf the manual is attached as Appendix B. 
" :~}~·t:: B. ,\ Course Schedule '., 

" , 

Having up to 15 students attending each course" it was desirable, even neces~ 
~ 

sary, to .have a well designed program to ensure the smooth, effic\ent running ofo 
.. ~, 

each workshop. For the first course a rigid schedule was used Which had"been 
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'. 
copied and given to e~ch student ~t th~ beginni,ng of the workshop. A copy 

of the first course schedule appe~rs in Figure 5. 
& . '. 

(.\ 
The cour.se was divided into '\hree sets of up to 5 students •. Each ~et of 

students would start with ~ different Group System, i.e., Set A _ Group I; 
II 

Set B - Gro!Jp II; Set C - Group II~), In this way the set of students would o 

master one Group System and then progress on to the next. Tlih design had the"" 

advantage that there would only be 5 people working i!1 any given area of the 

laboratory at the Same time, making the use of laboratorY·.equipmel1;t more 
o 

'. . '.' .~','.'.' .£. 

eff1,cient. It also allowed demonstrations to be, givefij to smaller group,s of 

students whi ch, even though the i ns.tructors had to demonstrate repeatedly, . 
-

ensured a more complete understanding of the techniques shown. Thesecsets 
• • . & 

of 5 students proved very Successful and were employed thl"OUg~,out the Workshops. 
<, '. t /-'~ 

However, the rigid cours~ schedule was not used in sUbsequen~courses. It 

was found, particularly with inexperienced students, that some people are 
-~":~:~l ~ ,~ 

slow learners, particularly at first, .. and it is therefore deSirable tha,t they 
, r 

onlY.i>n:~~~..--;:on to their second Group System when they had completely mastered '-' ',--" 

.' the first •. This proved to be much more satisfactory;:ftm1~fthough it was 

theoretically possible tHat some stu'dents may only lkrn one Gr<lup SYstem, in 

practice the majority learned all three Systems eaSily. c:')The occ~,sional student 

learned two Group Systems very well while learning tflethird onlY"'partially. 

After the first course '·it was found that mO.re demonstrations were neerJed and 
. • ,1 

sol/this was adopted. Similarly, inst~ad gf having a review "of the day's work 

.:. at the end of the day, it was found that the. following m,orning~ 'before the 
n 

start of laboratorY "I,ork., Was more des i rab le. ThJ s then became <) the schedule fOr 

the fOllowing six courses. 

C. ' Examinations, . f" 

Prior to attendance at the workshop a reading list wasosent t~~thstud~nt 
. . 1/ ' 
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asking them to ~btain copies of the references and to familiarize th~mse1ves 
, ' 

:with the data therein. A copy of the reading list appears in Appendix~. This 
" 

pre-cour;e readi"ng would hopefully ensure that a'l1 students would have access to 

the same bank of knowledge and therefore time would not have to .be spent reviewing 

large areas' of theory. A pre-course examination covering. areas, ,f~und in the 
.. " ') 

. 

literatute was ,given. An example of the pr&-!coyrse examination ~s·fo"lm.d tn 

Fi gure 1,; page 2. . ' 

From the resu'1ts it 'was obvious that many of the student~ had not reacJ 

. th~ suggested.:litera.tur:e and more work was required by both '~:tu~ents and 

,instructors. Howe~er, in the majority of cases the post-cours.~ examina:tion 

(Figure 6) show~d a good understanding of the techniques taught' and ,also ,a good 

improvement ien the,ir understanding of the theory. ~ee Tables 7 'and 8. 

D. Blind Trials - In House 

On the.lastofew days of the course each student was given a set of 5 unknown 
(/ .. . 

stains made on cotton cloth rangi~g in age up tofouf weeks. They were asked 

to phenotype t~e stains in all eight systems and 'turn in their;,r~s~lt~) for. , 
10 ,", • 

. checking. Where errors were ~ade theresu1 ts were checked from actual, comj:11etej 
'I'. 0 0 . , 

plates or from photographs. Where posstble the stains we~e reanalyzed., T~e 

results are shown in Table 9. 

, The numbe'r of questioned results or stains showing no activity equalled 
" " (\ ') . ~ 

G' 

approxtmat.ely 10% of the ctotal r~adings .. This is ,not abnorlDally high consider1~g 

that most students had only been 'expo'sed to less 'than half of th~ Systems before " 

coming to the. course. The numbero.f errors accQunted fOr less than 1% of c:t~e 
o 

total r~adings. These occurred in all Systems and were mainly as a result, 
. (' ", 0 . .., " I) 0 ,1 ,~ 

of misinterpreta1rion of the ph~notypes. Oth~r errQr$ occurred because rare 
'.~ 

varie'nts were included' (with wl1iCh the ,.students 'wereunfamiliar) or b~cause the 
. ," .. " 

. wrong samples .were applied. In. all cases where the stains were repeated the 
o ~ 
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FIGURE 5: Post-Course Examinat10n (Exper1e~ced) 

1. What rules d~ you use when 1nterp~tt1ng EsD on stains? 
. Draw the pat\,erns 1f necessary. ~ . . .' 

"" 2. Show the pos1t1on of the pseudo d band"on aPGM'type·l. 

3. Name the three var~~;nts ~.t ·the PGM2 iocuS. 
Ii D " 

What 1s the posit1on of the storage bands on' the thr'ee 
GLO phenoty-pes? -" . ~. 

''-, 
'f'(""'" 

4. 

5. dive two causes for a clear {no bands)lgel after sta1n1ng 
for GLO • 

I: The EsD band 1s 8 cm ,from the 'or1g1n. How would you "rescue;~, . 
the plate? 

6~ Interpret the follow1ng patterns df" EAP • 

;r. 

BA 

. a) 

b) 

I U I .1 .. ' 
..'~ 0 

I I 
7. - 'What 1s the population d1str1but1on 'of EAP 1n Caucas1ans? 

8.' Gi·ve b "- ~ ~me pro ~o~fe ,cause 
'\' " . \) 

forJ A) d1ffuse EAP bands. . 
~, B} redd1'sh pu~ple 'bands in' 

" D hi AK-I pos1t1~n. 

9. What 1s t~e function of chlorO~Q,rm .1n extraJt1ng sta1ns 1n 
~ " Group III. , . 

, • i, q 
'10." lVhy 1s acrylam1de NOT used'fol t'YplQg Gc on sta1ns? 

11. 

Hb 

a 

12~ 

(+) 
o . 

'. 

Interpret the fol'1ow1pg ~rp result: 
II (~) ~ U:, J I I IIIHJ 

-0 

'2\ c~ C;n 

D I I tl 

n I ',I I 'U ~ UIIII 
Interpret the fo11ow1ng 

a) 

b) 

2-1 
~\ 

0 
GD'"U D 

U "n D 

; f 
~r 

~ 

o '\:, 

Gc "result: 

(-) 

0 

II 0 

" 

1\ 

-})" 

G \! 

() 

' .. 0 on 0 0 
(; II tU (I 

ca~ses of .non-pOl~er1.zat1on, of 'ap .ac:ry1atn1dif gel,-:;, 
" ,. ~ -

13. .G1ve two 

1(4. What 1s the, .remedY' fdr halos" around th'e Gc bands?" 0 ' 
a 

. " 
l~. Have, y.OU. erljQyed the ccourse? 

\;! 

'kid' _u I, 

(-) 

1\ 

, ~~ ____________ ~ __________________________ ~ __________ ~ ______________ ~~ ______ ~ __ ~~~ ____ ~~1~ ________ ~~ ______ ~ ____ ~ ___ ~ ______________ ~\ 
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'TA~LE '7. SUMMARY OF EXAMINATION RESULTS 

COurse 

I' Ci!xperienced) 

I I ( i nexperi enced) ". 

Pre-Course 
Average. 

56.3%g 
'0 

"30.8% 

III (exp~rienced) 49.8% 

V (experi enced) (' 58.4% 
.. 

I.) 

IV 'I (inexperiencetJdJ37.3%' 

VI (inexp~rienced)' ~ 8~,.8% ",. 
I.' ~. 

VII (mixed) . 
. ~ 52.0% ' -

(j 
l) , 

Post-Course 
Average 

(none given) 

72.2% 

81.4%,· 

64.7% 

79.1% 

72.5% 

66.0% 

TABLE 8. BREAKDOWN BY SCORES 

0 

Test: Score Pre-Course Exain 

91 - 100% , 0 students 

81 - 90% 4 students 

071 - 80% 5 students " 

61 - 70%' () 13 students 

51 - 60% 15 stud~nts 

41 - 50% 11 students 
oJb 
31 ""'~. 30% 15 students 

21 - 30% 
" 

5 st14dents 

j) 
" 0 (./ 

~. 

() Co' 

11 - 20% 
" 

0 1: students 
c , 

1 - ']0% " 
(J " 

3 students 

9. 

, 0 

. Net. 
Improvement 

+41~4% 

+31.6%. 

o +27.4%, 

+20.7% " 

. +17.7% 

+14.0% 

Post-Course Exam-

6 students 

18 students 

26 students 

11 students 

" 6 students ,," 

9 s,t",dents 
, 

1 student 

o students 

.0 °students' 

*0 students" 
• I) 

aTable 8 reflects scor~s~jlf Courses o"lI ('h~Dugh' V~I. Coutse 1 diet not include 

a post-course examination, thus could not be compared.,,? 
'> It' c ,;, 

, . ll.' , " 

"*One student "was reca,l1e~ by his laboratory on the day of the exam~ 
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or.·.· . , 
.i •. r: .. , 

o (?, 

(.'. ;) 

o 

Course" 

I 

.Il· 

III 

IV 

V 

VI 

VII' 
" \1 

Q 

o 

t.' 

No. C of 
Students 

15' 

13 

14 

-12 

15 

13+ 

11 

[) 

I~ 

TABLE 9. In-House Blind Trials 
5 stains, 40 r~adin9s 

" 
, No. of" 

Age of Stains' " Readings Correct· Incorrect 

1, - 4 weeks 

1 - 4 weeks' 

2 - 4 weeks 

1 - 4 weeks 

,1 - 3 weeks' 

. " 
600 

520 

560 

480 

'600 

2 ~ 3 weeks 520 

3 days - 4 weeks: 440 

3~720 
f} 

490 

, 483 
-, 

'535. 

377 

511 ' 

·,,483 

408 \, 

. o~ 

8 

8 

3 

8 

4 

"3 

2 

, " 

Questioned 

37 

17 

, '10 

59 

. 180 

.' 

. No. ,1\ctivity 

,. L) • 

65* ' 

1"2. :- ' 

12 

36 

65T 

" -
217" 

* High number of" "~p Activ1tyi' due to the, Group I syst~ms:'not working well in the f1r.st course. 
" 'J c:::J oj, " 'J ' ,,' . ,; . ~ . 

T High number of "No Activi ty" 'due to~the cotton cloth 'use,~ on 'the BHnd TrialS.' . , '.', ~ '. \\ 

+ One student left early because he was required t9 make 'a court appearance and did not complete his B1ind'Trials . 
.r; ~I 11 " 

" 
. (\ 

Percentage BreakdowJl:' 70 students scored 100% correct~ , 
. 20 students scored,97.S% corre~te . 
,~ 8 students stoted 95%co,rrect.: 
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" ' the correct phenotype w~~ obtai.ned, 
.... '. .. 

Q 

It is interesti.,ng to note that 'in Course VII un~nown: s~~ins "w~,r~ given' G 

to the students at the cOOlpletion of each week 'of instruction and a final 
• 0 , ,~/ 

Blind Trial was given in the last week •. The number of errors obtained was m~ch 
, " 

lower than in, many~r the previous courses indicattng that a series 'of Blind 

. Tri a 1 sis advantageous. 

E. Training Design Summary 
-' 

Each class divided into 3' sets of ul?,to five s1;udents. 

Each, Group System demonstrated to ea~h ',set .of' ~tudents 'with further 

demonstrati ons ,as requ;' red. " 11 

Each Gr'oup System worked for three to five days "dependilog "on whether the 

studtlnts were experienced (lr ine~periented. Review of prev'~ous day's work 

'and results at the, begtnning of each day" 

Culmlnation of the course with in-house blind'trials. 

" 
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CHAPTER IV,.' STUDENT EVALUATIONS 
" ' fJ 

Evaluation questi'Cmnaires were prepared by the Forensic Sciences Foundation 
. • • • I; . 

. , , 

and distributed to all students attending the workshops on the last day ofeac'h 

workshop. The evaluations were complete'1y anonymous. After rev,iew by the 
.' ' 

instructors the evaluations w~re for,warded to the Forensic".Sciences Foundation 
Ct 

. " \; 

for further review. Not all students replied toallquesti'ons ~causing a varia

'tion in'the number of 'r~spons'es to particular qu~stions,., The results of the 

evaluat1'ons are, sumnar,ized ~elow, along with a key to th~ ,:s~oringprocess. 

Using a range ,.of 1 through 7 ,students were asked to rate the workshop 

as follows: 

1 to 3 = Poor or negative (1 being·the lowest rating) '. 

4 = Neutral 

5 to 7 = Good or positive (7 being the highest rating) " 

. S; ,Resul ts 

"Question: What was'the overall value of the serology t~ai'riing workshop to you? 
,\ 

Response: 85 students gave the workshops a ,positive' rating (56 rated it 7" . 
" . 

25 rated it 6 and '4 rated i t5) ~ One 'stud~nt rated the workshops 4 (neutral) 

and one student rated i~ 3 (poo~ 'or ~~tjve). .,' 

,Question: How closely did the, course~·~;tnyour expectati'onsof what it 
!Il. o· . ' "" II'" 0 

should be? ~ 
.:~ . 

Response: 85 stude~ltsrate~'positive (29 rated 7,4.0 r~ted 6 and 16 rated 5): 

Two s'tudents gave ratings of4 (neutral) and'one student gave a rating of 
. ~. 

v 

3 (po()r or'negativel~ 

guestio~:How well did the t'oursecoverknowledg~:and skii'ls you feel it 

, should haVE! covered? 
'." \l)' " 

'Q u 
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Response: . 83 students gave the'workshop a 'positiy,e rati,ng (29 rated 7, 

34 .. ated 6 and 20 .. ated 5). Three. students gave a .neut .. al· .... at:ing (4) and 

two students rated negatively (2). " 

Quest.ion: Has your ,confidence in yourself as a, forensic serologist changed 

as a result of this traini'ng workshop? (Use. 1 to 3 for negative change and 

. 5 to 7, for positive cha~ge.) 
I.\. -;:;:::) 

.-Response: 71 students rated a p,ositit!e change '(19' rat~d 7, 33 rated 6 and 19 

rated 5.). Five 'students rated neutral on this que,sti"on~ , Two ,students. 

~ated negati ve change (a' 2 and a 1). . There seemed to tie co~fus ion among 

'the .students concerning the meaning of the ques,tion. 

Question: Rate.your instructors' teaching ability •. 

,Response: 87 students gave the instructors a positiv~ ra~iilg(51 rated 7, 

25 rated' 6 and 11 rated 5). One student· gave a neutral. rating (4). There 

were no negative ratings. 

Question: Rate your instructors' ,skH1s as sero1,ogists. • 

. Response: 86 stUdents, gave the in'structors a positive'rating (69 ra,ted,,7, 

14 rat~~ 6 and ,1 rateCl'5).Threestudents~have neutra~ rat'ings (4). There 

wer~ no negative rating,a. 

Question:, Rate your instructor~:' .knowledge of forensic serology." 

Reseon se: 83 s'tuden ts gave the I i nstructo .. s a pas i ti ~e ratl ng (65 students 

rated 7, 18 rated 6). Tht'ee, stl~dents gave a neutral (4) rating. Two , 

students rat~ negatl've ly (a' 2 ~nd ~. l!. ". Cc 

Question: WO~ldyou recOl1ll1end Iithis"co~.rse to "Q,thers in your laboratory? 
- II· " ", ' 
Response: 76 replied YES. Three replied ',~O. ,1 ' 

Question: What 'percentage of the material taught will you !!!t when you 

retu .. n to you .. home labo .. ato .. yf .' '. . ~ 
II ·l 20' 

-~. 
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91% - 100%' 

81% - 90% 

71% - 80% ' 

" 61% - 70% 

, 51% - 60% 

~'41% - 50% 

, ,30% 

61 students 

15 students 

4 students 

2 students 

1 ,student 
& 

1 student 

1 ,student 
/) " ',," , Question~ How'n,uch have your serological skff1schanged as a resu1~ 

of ~hf s . tra ini ng wo .. kshop? I f the course has helped you .. c~oos~' a.' pos i tive 
' , " , . ,,' -,' 

percentage. Ifnot, choose a .negative percentage. {For example: -25% = 

0 
you are 25% worse, or +25% = you have improved 25%.} 
Response: 

+91 ~ lOO%~ 9 students 
+a:1 - 90% 2 students 

+71 - 80% 9 students 

+61 "'70% 4 students 
() 

+51 '-60% none 

+41.- '50% 
' ~ 25 students 

+31'.3- 40% 3 stUdents 

+11 - 20%· 11 students 
,+ 1 -10% ' 7 students I ::l 

The~" were nO negative responses to this question. 

Question:: Was' 'the ,grading fair? 

" 

" ,Respons'e: 74, students replied YES. There were no n~gativeresponses' 
to this question. 

\) . 

, Question: ' What, di~, you like most about the cour$e? 
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46 students replied:,' liThe 'practical (hands-on, ben~hwork) experience." 

16 students replied: "The' helpfulness (knowledge) of the instructors'.u , 

13 students ~~plied: IILe:arning new,"t~chniques (the BASSystem)."' 

9 students replied: liThe efficiency (smoothness, well planned) set up, 
,) 

operation and training at SERI. II 

6 students, replied:, liThe opp~rtunity to wprk\bn each Group System enough 
. :\' 

times to really 1earn." 

6 stud~nts rep11ed:IIThe positive atmosphere." 

5 students repli~d: "Enough time (help) to learn .. ,~' 

4 stucie.nts repl ied:' "Emphas'is clon evaluating and interpreting r~su1ts." 

4 students replied: 

4 students repli.ed: 

3 students replied: 

2 stUdents replied: C 

2 student?c. replied: 

IIDarkroom facility for photographing r'esults.1I 

"Le~rning with other sero10gists. 1I 
t/ ,~ 

IIThi Training Manual. 1I 

liThe (in~house) blind trails. II 

"Compatability of the experience level of the students." 

" Other aspects mentioned (once, each) were: Use of examples and demonstrations. 

((Emphasis on acc~r~cy and ~~producibility. Practice on preparing gel,:s; etc •. 
• Q 

"~leeting other serologi sts. The feel ing that it was O. K. to make mlstakes 
o 

while"learning and ask questions. 

QLlestions: What did you like least aJ)out the course? 

·c 

(\ 

I 
i 
I 

Ob 
'20 students replied: "Notenough'of certain eqUipment (pH'meters, balanc~s ,etc.). Ii 

15 students replied: "Not enough theory." 

11 students r~pli~d: 

5 st~dents replied: 

"Not enough time forcthe amount of J!:)aterial covered." 

3 students replied: 
Q:;..- 0 

liThe, working daY,was too long." 

"Th ree weeks .... ~-;:;as too long. It. "" , 
• ........:< 

2 students repliEd':-. lIThe lack of organization {at SE~I)."· 

2 students replied: "Not enough demonstration of rare types." 
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2 students replied: 'IITh:elocation (Hotel, Oakland/Emeryville). II 

2 students replied: "IIWorkingin groups.1I 
" 0 

Other aspects mentIoned by onest~t each were: Too muc,~ repetitIon of 

preparationsteps~ Not enough va1:j ety of stains and substrates. Running 
." \\ ", . . 

lysates and serum. ,S.ome of the students were sloppy (with chemic~ls~ equip-

merit). ='. II' " 
Not enQug~ demonstrations., Equipment prob1ems. Course wasn't basic 

enough. Pricking finger for· blood. 
" 

" , 

Question: \·Ihat:suggestions·.ijo you have that might improve the course? " .. 

21 students·rel?lied: '''More theory. II 

12, stude'nts rep1ied: "Mo.re equipment (balances, pH meters, etc.)11 , 

6 students replied: 

5 students replied:' 

5 s,tudent~ replied,: 

~'More experien~e with ,rare variant~. II 
() 

"A more structured daily schedu1e." 

"Mo,re time." 

1) 

~4 ;tudents rep1 ied': 

3 students replied: 

"Anoth~r darkroom." 
. , 

"More Blind Trials throughout the cqurse.'" 

l,) 

, , 

2 stUdents repli"ed: "More,pre-course reading. II 

Other aspec~s mentioned once each were: Dif~erent concentrations of 
~ ~ 

stains. More helpful hil'!ts ,in the manual. A more comprehensive examination. 
, . - " . ~. 

Fewer plates .. Less material to ,cover: More,:demonstra'tions. More instructors. 
. o· 

~1a~e th~ stUdents b~ 'In~re' careful 'with equipment and chemicals. Hold the 

course, in San t:franci seo. 
., 

Question: What topic~ or techniques would you, like to see offered in future 

workshops? 

20 students ,rep1 ted: 

16 st~dents replied: 

II 

"I,soe1ectric Focusing." 

"SAP/VAP." 

15 students r~plied: "More enzyme syst~ms'~U 
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11 students replied: "Semen identi·fication and typing. II 
":!.j 

11 students repl ied: "More on, rape evidence. II 

"9 ,students'repl ied: "New developments, techniques. II 

.9 students replied: IIGeneral beginner's course." 

8 students repl ied: nOther body fluids. II 

.' 7 studentsrepl i~d: IIAcourse on(J theory .'1 

5 students replied: "Race related variants." 

2 students repl i'l!d: "ImJunoelectrophoresis~ II 0 

'2 students rep~ied: "Trace evidence." 

Other aspects mentioned once each wert;!: Rh typing. 
; . . Ha ir • .Fi rea nns and 

.. 

toolmarks. Analysis of red cell antigens on stains. Paternity work using the 

Multisystem. ABO and other·antigens. 
. " 
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CHAPTER V. BLIND TRIALS - EXTERNAL FOLLOW-UP 

A. Test Samples (~ 
(, 

Serological Research "Institute hoped -to supply eight unknown bloodstains 

to each student upon his or her 'return to the home laboratory for phenotyping 
. t ~ 0 ' 

Q in alla eight systems. The LEAPt" grant ~onitor and SERI were negotiating to 

" incr~ase the number of fbllow-uptests b.y 22 stains through a. supplementary 
Q 

grant to SERI which wo'uld have allowed the hiring of additional staff, to 
o 

prepare the samples. Assuming that this grant was forthcoming, based on 
~ a . . 

'" these negotiations, students from theifirst"two courses received 11 and 10 .' " ". "" 

stains 'respectively which was 'more than the 8 originally agreed'upon. 
,. . 

Subsaquently, the grant application was t'ejected by NILECJ. 
" . 

. " . Consquently', 4' stains were sent to participants" ~f Courses III and IV 'and 
\~il' . " . -, \\ f, " • , t 

. ~ , 

no stains to Courses V" VI and VII. '. 
" 

B.,Results (I ., . 

A sunmary of the results of the Follow-up. Blind Trials is" shown in Table 10. 

Not ,al1"students ";'~ponded ~o theBlilld Trials as ~ent out'1~ea~"onsfor, "" 
not replying are not al'together clear. ApproxJmately 4l%Of\stu.:fents ;who. . 

• I) 

applied~ and ey,entuallyweteaccepted did not have "the necessary e,quiprnent at" 
• G 

the time they applied. Altho~gh it was a condit jon oT acceptanc~ there were 
" (j 

(\ ;:; 

several instances of students admitting that their laboratory did not possess the 
,0 I:" \) I:) • • ... ' 'J 1.... < 

necessary equipJ1lent 'at ,thea time .~f their attendance at the workshop. We are 

aware of ,at' least .three~tut!e,,.rt~' leaving t,~eir laboratory and moving into 
(:-'." ".. [.\ ~ 0, ~ ~ "0:) " 0 

another job outside the field of forensic science. " Some stud:nts we know 'were 

,.,- , 

" 

respOnsible for o;the~ areas in their, laboratoories Besides ~~rensic serology 
• > ~ ."'.. ') • \, - \1 (I ,6'" 

and the mostuS'Jalr'easonfornot responding was a.'high 'case load and insufficiento 
, .. 'G ) ,,0 !J '. I}.. ' . '" .t\ '... . " , ", 

, time to" devote to the blind trials. Qoll~ 
.; ,- ," . . , . ~) ~ , 

'~"'I',(, • 0 , . (J '" 1\ ,,, 
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TABLE 1(,';. Blind Trials - External Fol,lbW-Up CI c' 

>~, 

:: 0 

No. of Correct Incorrect Questioned rfo Not 
Readings Readings Readings;1 Readings . Activi:t~ . Ana1lzed 

Course I, SET 1.,(15)* 
11 responses, 
5 stains each 
1 to 3 weeks old 

Course I, SET 2 (15)* 
10 responses, 
6 stains each 
2 to 3 weeks old 

Course II, SET 1 (14)* 
8 responses, .. 
6 stains each, , ' 
2 to 3 weeks old (/ 

• '=>.. 

Cou rse J I, SET 2 "( 14) * 
10., responses. Cl 0 

4 stains each, 
1 to 2" weeks ol~ 

Course JII" SET 1(14)* 
.)0 responses, , 
"4 stains" each " 
" 01 to ,2 weeks old 

• 0 J to 

Course IV, SET"l (12)* 
05 resp.onse.s, 
4' stains each 
'1 to 2week$ old 

.440 
0 

~ 

384 

320 

• 0 

'320 

, 160 
'3 

c' 

" ~ 
402 

°0 

'380 
o 

0 
249 

,Y 
0 

0 

29.5 
• 'J 

, 0 

,,269. 

" 
147 

• \; 

1 28 9. 

If) 

1 55** 44~ c-

() ~ 

o • * 
3 44** 88** 

" 

0 ~ 15 6 

II 
0 

23,,' 4. 8 
".:> ~. 

I' ~. 

"'. 

4 '7 2 
(f) 

" 
,(5' 

(!;- t> (J I) 

*)Number"in p,rent~es~,s 1~~;ca.tes' the number of Bl1nlTria'ls ~~ts ',$e~t: out to .1:hatcoqrse. 

" 

(")'1 

I: ~ , ". ~,' ,', . I .,~....' ~'. <. , . . ,J _ I , 

" ** Hig~:. inc:i~ence of "~o A~ti,vttyll J~ue to G9tt0l.'lpolyester ·'C:loth~~~d.::FoUnd ~Q be unsuitable. ,u 

T Not analyzed - CO\lrse It, Set 2:Gc nQt' atteni~tedyet. .". ",' ' 
~ , "" n CQurse' Ill, Set 1 : Lacked centrlf~ge.Gc and Hp not analyzed. 
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" T.he'most'importantl~int to consider in the'~esponses'are the errors. 

·No errors.lIle,~e recordedZin the E~D, PGM, AK or Gc $Ystems. Five mis-calls 
, . 'Iv , » J. 0 , 

oc~urr:ed i"r the plyox,flla~ system whi..ch is, of ~ourse, relatively new to 

fore:ns';c serologists and the interpretation 'can De difficult. F~ur errors' 
• 0 """ {' 

wer~ made ,in the ADA sY5
J
tem. Three s,tudents called the rare, ~arient ADA 2 

an.ADA 2-1, a coiiunon mistake if one is not familiar with this rare .type: 
= 

,Three errors occurred ·in the Hp system, all by the same person. In converSi\.-
• • • 1,/ 

; tion 'with the student it was obvious that this was an' i'nterpret'ation' problem 

... ·as all thes'~ mistakes were the Hp type 2-1 being called a·type '2 .. This' like 

.' ai 1 other 'errors were checked ane if poss~ble the stain was reanalyzed 'by the 
" 

'student. In ·allcases it was possible to pinpolnt the source of error and 

hopefully';:orrect ite 

It 'should be po~sible to obs~;ve an improvement' in the error rate on ' 

subsequent Blind TriaJs. This is not observed in Course las the error rate 

is low. However in Course II the error rate d:~S r«,,,,~ero. in~h~ second Bli~d, 

'Trial even though the number of responses is highero Improvements in Courses III 
~ ,', " 

and IV cannot be evaluated because only one Blind' Tt:ial" ~as sent out. : 

,;;. 
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CHAPTER VI. RECOMMENDATIONS 

. Thi.sproject has not been completed. For'tystudents have not received 

any proficiency samples (Blind Trials) since returning to their laboratories, 

and twenty-six students have only received one set of blind trials. ThJs is, 

unsatisfactory as one of the most important goals of this project has not been 

met. 

The rec.ommendations areas' follows: 

1. . The fOl,low-u'p. testing program should be completed ~o ensure the use and 

accuracy of the methoctology within the participating,)aboratories~ . 

2. At the end of the last workshop th'ere were still 95appl ications. fQr trai,ning 

in" the Bloodstafn Anaiys,is System. Further fund;ing should therefore be' .made 
~ ". ' 

available for training these serologi.sts. 
1/\ .• ',~ {( 

,/ /": 

3. From'~he Evaluation section of the rep'ort it" can be seen that other training 
" courses in forensic serology are badly n.~eded. As new developments" in this area 

, \\' 0·.. .. 
. become a\'~ilable they must be transferred to the working crima laboratory. The 

most expeditious me,ans of transfer is by training workshops. Therefore it· is 
o 

recorrmended that a program of training in basic and .advanced seroJogy be 

establ i.~hect. 

i'-
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APPENDIX A 
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PR'E-CQURSE READING LIST 
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(;;-.SUGGESTED READINGS -(Forensic Serplogy ~,Iorkshops) 
11 " .',,, .\ I', 

C Ii ~ " 

Handbook of EnzymeE1 ectrophoresis in :Human Geneti cs I') 
by Harris and Hopkinson ,:" 
(Chapters on PGM, EsD, GLO, EAP, AD, ADA) 0 11 

\1 

The Examination and Typing of Bloodstains in the Crime lraboratory 
by Brian Cull iford . :;1' 
(Relevant chapters) . 

,I A Thin Layer Starch Gel Method -l: 
by Brian Wraxall . ' .1 

Journal of The' Forenslc Sciences Society - 1968, V .lJ' #2&3, 81-2 
/.' . '\ 

1\ , Phosphoglucomutase Po1ym.orphism in Man '\1 

: 'by Spencer, et 'a 1 .' '. . ~,\. 
(Nature 196,4 V .204~ 74~) i'" 

1\" 

Biochemical Methods .in Red Cell Genetics 
edited by J.J. Yunis 
(;1969 > Chapters Oil PG~1 $ EAP & AK 

)! , • 
I, 

EsD in Bloodstains 
by Parkin & Adams ( i 

(l~75) Med. Sci.& Law 15, No.2, 102-5 
;; .. 

"j 

Esterase D Polymorphism , 
Hopkinson,,,et al 
(1973) Ann. Hum. Genetics Laden 37, .119~37 

Polymorphism of Red Cell Glyoxalase I 
. Kampf., oJ., et al . 

Human Genetick 27, 141-3 

Humanp Red Ce,ll Glyoxalase I Polymorphism 
Parr, et a1 

, Bi"ochem. Gen. (1977) 15, 1 & 2 
'1\',; 

EAP in Bloodstains 
i) Wraxa 11 & tmes ,. 

(1976) Journal of Forensic Sciences Society 16, 
-':' ", C'J 0>' 

EAP in 'Bloodstains , 

r.\ , 

McWri ght, et a 1,,)" " 
(1975) Forensic Sci~nce ASCSymposium Series, No. 

AK irr Bloodstains, 0 

. Wraxa11 & Cull iford ,> 

(1968) Journal of ForensicSc;'e,.nces Soc., V.a 
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I. 
" 

Hl.!man Adenylate Kinase Polymorphism 
"Bowman et a 1 . 
(1~67) Nature 214" '1156":8 . 

" • )J 

,ADA':: Reci'ctive Su1phydry1s in E'nzymes 
Hopkinson & Harris . 
(1969) Am. "Hum. Genet. V.33, 81 

o f-.. . ' (l 

Horizontal Pd1yacry1ami(te Electrophoresis 
Hoppe, et a1 

• . (1972) Human Genetick V.14, 224-231 

I' 

I. 

. ie·· ',' I ~ ~ .,.~' 

'-., '.'~ 

Varients of the Gc Syst·em by Immunofl·xation 
. Johnson, C1 eve &. Alper ,. 

'J 

Am. Journal Hum. Genet. V.27, 728' 

';;::I" 

n • 
" 

o 

') 
c, () 

o !1 

31 

l\ 

1\. 

, Q' 

'" .' 

" 

o 

\' Ii 

\' ,'.~ 

"1\ 
\ 
,I 

, ~ 

,~ 

'~'" 

j 

i, 
I 

-'---_, _0.,.., __ ~,1'_' _.~_,.,.,.,...,,~~>..... _:"",,_~_4''''W'''''~''''''';''' __ •• _''''''''''''., 
, , 

. " 



() 

o 
\ 
'" ..... ' 

() o 
APPENDIX B 

.," 'i' 

TRAINING MANUAL 

r~ 0 

, 
!:;i (\ f 

i 
J 

C' j 

0 '" 

0 

, 

" 

0 
i:§) 

c;; ., 
o 

" o 
o / :, .g 

.0 

~ 

f ~,! 
1,1 

32 ~ .. ",i.\ ('j 

\~ ., 

." 

~"7.' :j:' 

""~ " " 

.0 

,0 

0- • 

I; 

C''';,: " ',,-.,' 
", . ~ 

.0 '. 

t 

. ,.,,~ 

. \ 
.. \ 

• ri.. 

" 

BLOODSTAlNANALYSIS SYSTEM 

Procedures Manual ,; 

October '1978 . 

Brian G~ D.' Wraxa'11' 

(/ 

\) 

o 

Prepared for: . 

. ';'. 

'i.! _' . 

Forens i cSero'l 09Y Workshops 

'. 
~. . .' 

. Forensi c S"clenc:e Foundation 

'.' 

'. , 

.•... ' ••.... ~ ...•.•........ <' ................. . 

.. ~:,~ 

sa, 
1)-' . '" ", , . 

. " 

" . .n 

',~'" 

~ ·Serolo9icalRese~rch. "n's t ftu~e 
.. 14S0S3r;d .Str.ee,~ ., 

. o;.Emeryvi lle,.. Ca. 9Z,6Q.8 
.0 

• Q 

AN ORIGINAL COPY" OF so 

APPEUDJX B HAS BEEN INCLUDED 
UNDER SEPAR,l\TE .COVER .AND IS \. 
NOT REPRODUCED IN THIS COPY. 

J) • 

.I/'. 

:u 



r.
:·"'· .' , ,. 
, 

o 
I~ 

~ ._- '9' 

r o 

(l 
ii '.~ 

( 

~, " 

o 

II 

\l .' 

o o. 

. r", 

'" o. 

."0 ' •. >;l 

o 'u l' 
'0 

(1 

• a,·1/ 
, ". \) . 

"' . 

.0 
Ii, 

../' 

'"J. ·,'0 
. ~, 

,. 0 . < 




