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~ This work was‘performed by theySerOTOQical Research Irstitute under
subcontract to the Forensic Sciences Foundat1on, pr:nc1pa] grantee for
LEAA Grant #78NI-AX-0079 The project was 1n1t1ated(1n August of 1978 and
completed in August of 19793 The specific goa] of the project was to set up-

a training course wh1ch would transfer the new]y deve]oped Bloodsta1n Ana1y51s |

System to one hundred foren51c serolog1sts worklng in crime 1aborator1es through-

out the nation. To prOV1de strong techn1ca1 support to the project, the Forensic
Sciences Foundat1on subcontracted to Sero1og1ca1 Research Institute whose ’
Director, Brian Wraxall, had been pr1mary in the deve10pment of the Bloodstain
Analysis System (J-LEAA-025- 73). Also on the staff of the Serolog1ca1 Research
Institute was Gary Harmor, who was 1nstrumenta1 in the deve]opment of the
technology as Staff Research Assistant to the B]oodsta1n Analyis System Proaect
The site used for the: tra1n1ng was the Serolegical Research Instlt:te s

training laboratories and fac111t1es. The actual tra1n1ngzwas performed by
Br1an Wraxall and Gary Harmor Technical support 1n the preparat1on of

| proficiency testing samples (b11nd trials) was provided by staff serolog1st
Joan Provost. Adm1n1strat1ve and organizational support was provided by
Kathy Jordan. Overall project adm1n1strat10n was provided by the Forens1c
Sciences Foundat1on Director Dr. Joseph Peterson and Prosect Manager Ira

‘S11vergle1t - _

o

(- ,,;ExEcurxvéﬁsuMMARY,%“,,

- ,
The Forens1c Sero1ogy workshops tra1n1ng program was 1ntended to permit

' transfer of thé&new1y developed techno]og1es from the prev1ous]y funded LEAA

.Bloodstain Ana]ys1s System program to cr1me Iaboratory personne] from across the

nation. To ensure the use and accuracy of the methodolog1es learned at the

‘workshops and 1ncorporated by workshop part1c1pants 1nto the1r home ]aboratory

rout1nes fol]ow1ng the tra1n1ng, the proaect enta11ed a fo1low-up student

prof1c1ency test1ng program. L ‘
‘The plan for achieving the program goa]s was'based on a cooperative

i
[

effort between LEAA the Forens1c Sciences Foundation (pr1nc1pa1 grantee), the

Sero]og1ca1 Research Inst1tute (subcontractor) and the part1c1pat1ng 1aborator1es

Under th1s cooperat1ve plan, tu1t1on and 80% of the travel and lodging expenses

=

were supp11ed by LEAA Proaect adm1n1strat10n ‘was provided by the Forens1c

Sciences Foundat1on The part1c1pat1ng 1aborator1es furn1shed ZOA of the travel

and lodg1ng expenses, the equipment reqU1red to utilize the methodo]og1es

- within their 1aborator1es after tra1n1ng, and f1na11y, the sero]ogwst's time

Kl

o to part1c1pate in the tra1n1ng The actua] tra1n1ng was provzded by Serolog1ca]

Research Inst1tute . - ; & i *g

‘The proaected va]ue of the proaect was the 1ncorporat1on of the B]oodsta1n

,'Ana1ys1s System into cr1me 1aborator1es, enab11ng s:mu]taneous determ1nat1on of

e1ght genet1c markers in bloodsta1ns aged up to four weeks, us1ng a m1n1mum of

equ1pment and sero]og1st-t1me, and ‘thus ra1s1ng the level of forensr sero]ogy

to an advanced 1eve1 of prof1c1ency ’

- The. eva]uat1on phase: of the‘workshops cons1sted ofcan eva]uatwon of the
° “

‘workshops 1n general plus a ser1es of b]1nd tr1a1 samp]es ma11ed &0 part1c1pants;'

9
More than-90% of the students descrabed ‘the overal] value’ of the workshops and
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the quality of instructﬁon as positive.
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Pre-and post-courSe examination

resu]ts for the c]asses showed net 1mprovements rang1ng from 14% to 4]%5 The

u: resu1ts of the fo1low-up b]1nd tr1a1 tests revealed ne errors in. the EsD, PGM,

) varient 1n the ADA system, and in the Hp system e,

AK, or Gc systems and very few errors in the relatively new GLO system, a rare .

0

It is apparent from these resu]ts that a substantia] degree of learning

occurred as a result of these workshops and that the students were most sat1sf1ed

. . E //(" o P
w1th the qua]1ty of the workshops and the 1nstructors. R R )
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" and "1nexper1enced" c1ass1f1cat1ons and schedu]ed 1nto spec1f1c workshops.
t, Courses were divided by experlence, with sero]og1sts haV1ng a-year’'s experience

)
<w1th three or more enzyme systems fa111ng 1nto the exper1enced category. Serolo-

‘anexper1enced seroiog1sts nast1ng three weeks.

ht;jworkshop (Appendtx A).

'»1n a pre-course exam1nat1on shown in F1gure 1.

A . CHAPTER I. COURSE PREPARATION --

A. Applications

App11cat1ons and ac»ompany1ng mater1a]s were prepared and dlstr1buted

},to cr1me 1aborator1es 11sted in the Amer1can Soc1ety of Crtme Laboratory Directors.

/‘/ N,

The 1nformatlon outlined the cooperat1ve nature of the proJect the requ1rements

’for part1c1pat1on (f1nanc1a1 and regardxng the equ1pment and the ava11ab111ty

of the serologxst) and a description of the training course.. By September 1978,

115 app11cat1ons had been returned These were separated 1nto "exper1enced“

Qo

4

D

gists w1th less exper1ence were c1ass1f1ed as "1nexper1enced “. The courses for

-experienced serolog1sts were. schedu?ed for two weeks w1th the courses for

App]1cants were not1f1ed of
acceptance and given the dates for thelr tra1n1ngt’ Ver1f1cat1on was made

regard1ng the ava11ab111ty of the necessary equ1pment and supplles 1n the home 7
Yaboratory * | .‘ | - e o ey . )
B. Pre-Workshop.Mater1als 15'*.>dgfﬁ"5*ffl{"~ .4ff !vis- | }9

o

Fach student was sent a read1ng 11$t conta1n1ng books, art1c1es and other

‘,read1ng mater1als cover1ng theoret*ca1 and pract1ca1 background 1nformat1on on

e1ectrophores1s.and the typlng of enzymes and protetns to be,used in the tra1n1ng

Supply lists were sent to students

to aSSISt in the purchase of Iaboratory chemc1a1 “and btochem1cals to perform :

¥ ’ K ' . . : s o : N a ; C : L=
R . B :

[

e *It was found that some“btudents did not have'%he necessary equ1pment when they r;

~ attended the course even though they 1nd1cated to the contrary on
the1r app11cat1on fonn

. L :
DR EE o
) s

]

Students were\1nformed that the mater1a1 wou]d be covered (
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FIGURE 1: Pre-Course Examjnation (Experienced)_
. _ € / , TR

What is the definition of e]ectrophoresis?‘ ,

_What are the three common phenotypes of ADA and g1ve the approx1mate .

. percentage for white Caucasians?

10.

1.

12.

\\\\j

il

Draw out‘the reaction pathway for PGM. s

Describe two methods for enhancing the florescence of EAP.

‘The mob111ty of one phenotype of EAP is altered by the add1t1on of a’

certain chemical ‘to the buffer. What is the chemical and what is ‘the
phenotype7 In what direction is the mob111ty a’ltered7 RSN

EAP isozymes are  heat labile. List the isozymes in the order of heat
sensitivity, ]1st1ng the least sensitive first. \
\ S
% K
Name twe reducing agents as used in forens1c sero]ogy and 115t the e
genetwc markers which requ1re their use. \ iy

i"“ct
' R

Name one method for the quant1fy1ng Hp 1nfserum
Towest level of act1v1ty7
{

RN

whjcﬁlphenotype has'thﬁy'

What is the function of Gc in the body? Name‘three rare‘variants of Gc.

What are the three common phenotypes of GLO I and descr1be twor methods ’
¢ of v1sua?1z1ng the enzyme? . ‘

0o

Name, two substraies for EsD.

Lo

Q

What is another‘name fér‘Adenyfate‘Kinase?v

In the AUA system what 1s the substance Adenos1ne converted to?

D/

cribe- the pr1nc1p1e of 1mmunof1xat1on

wr1te out the correct nomenclature for a PGM 2~ 1 Atk1nson

2

,hﬁs’ the techn1ques 1n the home laboratory after tra1n1ng

The 11sts 1nc1uded L
all chem1ca1s and b1ochem1cais needed for the B]oodstaln Ana1y51$ System, grade
| : and qua11ty recommendat1ons, supp11ers and product numbers for order1ng
y A suggested 11st of personal -equipment was sent to students recommend1ng
those sma11 ]aboratory too]s they“m1ght wish to br1ng to the workshop for use ;
durwng tra1n1ng (tweezers, notebooks, lab coat, etc. )
LC. Trd1n1ng Dates | | ' -
The tra1n1ng worksh1ps were schedu]ed to allow t1me between thevcourses for
1nventory of equ1pment and supp11es, reorderlng and stock1ng, IabOratory c]ean-up;

rev1ew of the courses as they Were comp]eted and p]ann1ng for the next courses

: X
The tra1n1ng dates were as fol]ows. - : '
‘ WOrkshop I : (experienced) : Nov.’6 to 17; 1978
Workshop 11 w(inexperience‘d) Jan. 8 to 265 1579 © &
 Workshop 111 (experienced) - . Feb. 26 to Mar. 9, 1879 -

o

Workshop IV g k*"’mexper*:enced)

Mar. 19 to Apr. 6, i97§

" Workshap v .,fieel. (experiehced) N “Apr. 23 to May 4, '1979 :

. . ‘ . il fd
. Norkshop Vi1 ° o (Igexper1enced) ~June 4 to June 23 1979 .
L No_rkshop VII o (mxed) uly 23 to Aug 10 1979

fow)
<

The final courae, Workshop VII, was made up of both exper1enced and . | N
. 1nexperaenced)sero]oglsts 1n an effort to accommodate as many of the rema1n1ng
app11cant° as poss1b1e | Each workshop was p1anned to 1nc1ude f1fteen students |
‘Due to the 1nsuff1c1ent time pr1or to the first course, al] students attendlng
this workshop were contacted by telephone to ascerta1n their’ ava11ab1]1ty QFor_ :
'C)subsequent courses a 1etter was sent to all prospect1ve//tUu°nts 91v1ng them not1ce )
of the date -of the1r course. A largglnumber of students did not reply conf1rm1ng

the1r acceptance Fol]ow-up tellephone ca]ls\weregcompleted and 1t was found
. N \\\\—’_/J B )
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that many apphcants could not be re]ea..ed to. attend the workshops because . chonal C"m'nO' JUSf'ce Reference Service

of financial reasons, h1gh case 'Ioad or they could not be spared from the ' R "’A « : nc,rs

‘laboratory. Some were awa1t1ng perm>1ss1on from the1r orgamzatons. (Th1s @ ,;
was often nct granted ) Inev1tab'|y, this resulted in.considerable reschedu'l'mg
of students and v'earangement of courses Personal conmttments and court L : i
‘ appearances, and agencies suddenly w1thdraw1ng funds also caused 'Iast minute o © - f

’ i

cance‘l]atmns. Even though "stand- by“ apphcants were used, the d1ff1cu1t1es

encountered resulted in some courses bemg under-subscmbed “ . . Whl le pOrt l ons of thlS dOC'le +-
- . : en

= ! T S

o . S | are 1lleglble, it was micro-

D. Attendance . S ‘ : e .
Ninet);/-four serologists representing 40 states attended the workshops. ) o fllmed from the beSt copy
The distribution of 1aboratori?es répf;ése“ted is 5{“’-"{" in Figure'2. ‘ : | gf | available . It is belng | .
- R . | distributed because of  the 4
o | o g valuable information it

. ,. R . ” | s | contalns
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through convent1ona1 sources was mod1f1ed or manufactured for Serolugica1

CHAP;&ER I1. FACILITIES PREPARATION

=y

TR

i Thé\Sero]dg%cal Research Institute occupies a section of the building

that formerly housed Shell 0i1's Research Facilities in Emeryvilie, Ca]ifornia.
S

The fac111t1es 1nc1ude a large training laboratory, a small reaearch laboratory,
k\
darkroom, 11brary/conference room and adm1n1strat1ve offices. The large

‘training laboratory was renovated to accommodate the workshops 1nv01v1ng up to |

15 students, a110w1ng each student an individual work area. The design of the
1aboyatory was focused on. the eff1c1ent use of space and equ1pment and the
needs of the students who wou]d 5; trained there. Laboratory benches were @U
insta11edg along with cabinets and two large stainless steel sinks with hot

and c01d water. The laboratory was cleaned and painted and all utilities were
tested to be working safely and efficien“ﬂy~ Andarkroom was bui1t info the
laboratory. and equ1pped w1th u1tra-v1o]et and v1sab1e 11ght fac111t1es Each

student "work. area“ was equ1pped with e]ectrophoret1c equ1pment, as well as
N

bench space for 1nd1v1dua1 work. Equipment that was to be shared by the students,

such as refr1gerators, ovens, balances, etc., was strategica11y placed31n

open areas of the laboratory to provide access by ali students (See F1gure 3.)

V;J

Serolog1ca1 Research Institute made %ontact with numerous sc1ent1f1c

EVIN

supp]y compan1es and 1n most cases was able to arrange purchase of. equ1pment and

supplies 1n bulk at a substant1a11y reduced price. Equ1pment which was unava11ab1e

=)

Research Instltute’spec1f1ca11y for ‘the tra1n1ng workshops. ;af“

Al] neqmssary equipment and supp11es were 1n-house and ready for use at

[

L

£

the time of the f1rst course. .Due to ‘the need for fresh chem1cals and b1ochem1ca1s, i

»

and theéunavo1dab1e breakage of g]assware, these supp11es were purchased throughout

K the durat1on of the prOJect, and add1t1ona1 equ1pment was purchased when

S

&
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‘Institute.

exper1ence showed the need for the add1t1on of spec1f1c 1tems
Informat1on regarding the necessary equipment and sUpplxes to be purchased
by the part1c1pat1ng laboratories was d1str1buted by Serological Research

The availability of this equipment was a requ1rement for the

‘part1c1pat1ng laboratories to ensure that the student woqu be able to perform

the new techn1ques upon his' return to his home Taboratory Spec1f1cat1ons,
grades and qua]1t1es were researched by SeroTog1caT Research Inst1tute and
recommendations were forwarded to the students pr1or to the workshops In
add1t10n, a list of supp11ers was compiled and personaT assistance g1ven to a1d
in the procurement of ‘the necessary equipment and supanes. The contacts made
in purchasing for the trafning laboratory proved valuable in assiSting’the
part1c1pat1ng laboratories with the1r purchas1ng ‘ ’

- The library/conference room at Serological Research Inst1tute vias converted
to double as a cTassroom/Tecture hall including facilities to show sT1des and

provide v1sua1 aids to TearnIng The darkroom was set up to allow students

‘to view their resu]ts under ultra- v1o.et or visable light and to photograph

5
S

results as necessary.
Contact was made with hotels and moteTs in the area to Tocate Todg1ng
facilities that cou]d also provide transportation to and from the tralntng site

and box Tunches for work1ng days. A contract was made with a 10ca1 hoteT wh1ch )

Sprov1ded the above services and also offered a weekiy rentaT rate that was

I

cons1derab]y less expensive than any other‘TocaT fac1T1ty. BTock reservat1ons

were made for each coursertofaTTow the students to focus on the training aspect

Rl

i of their visit w1thout hav1ng to make arrangements for thETP Todg1ng and Tocad

transportat1on.\The hotel van delivered students to the tra1n1ng site each morn1ng
. and- returned them to the hotel each evening. Any probTems ‘that arose were d1rected
to the SeroTog1ca1 Research Inst1tutec§taff for negocxat1on with the hoteT |
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g SuppT1es of chemwcaTs and b1ochem1caTs were checked and when n

s1ts proper operatlon and cTeaned

-for the courses.

After each course, 1nventory was taken ‘in the tra1n1ng Taboratory

ecessary,
reordered for the next course. GTassware and other expendabTe supplies were

rev1ewed and repTaced when necessary. - A1l equ1pment was checked to ensure

Some equipment pieces were found faulty and

'were returned for warrantee rep]acement

v

Prob]ems in regard to shared equipment prec1p1tated the addition of an

extra ba]ance and magnet1c st.rrer, and a hot water suppTy was added to the

second s1nk With: these add1t1ons the facilities

-proved very sat1sfactory
The Tayout of ‘the training Taboratory is shown in F gure 3.
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'CHAPTER II1. TRAINING DESIGN

Each training course was designed tottransfer the new]y/deveIOped
Bloodstain Analysis Systém (BAS) to each serologist. The BAS consists of
eight polymorphic enzymes and PrOte{§§,ﬂh1Ch are classified into groups
Group I cons1sts of the enZ\ues G1yoxa1ase I (GLO I), Esterase D (EsD) and

Phosphodlucomutas “‘PGM) Group I1I conta1ns the enzymes Adenosine Deam1nase

: (ADA), Er/throcyte Ac1d Phosphatase (EAP) and Adenylate K1nase (AK) Group I1I

consists of the prote1ns Group Spec1f1c Component (Ge) and Haptog]ob1n (Hp) “A _'
summary of the BAS is shown in Figure 4. | -
The courses were designed as mainly practical with the students doino a11 |
the work themselves including buffer and solution preparation. Even though ‘the
students were d1v1ded into- sets (see be1ow) each was responsible for his own
analyses. Each Group_of enzymes or proteins was. very careful}y demonstrated

and then the students performed repeat analyses of ‘that Grouovéystem starting

with whole blood samples and then progre551ng on. to b]oodsta1ns of varying ages.

A large emphasis was placed. on the 1nterpretat1on of the results with the
instructors checking and read1ng the results with the student. ”
A. Workshop Manua1 f A ,

A workshop manual was des1gned (pr1or to the first course) which was to be
g1ven to every participating student It was constructed as a practical aid
divided into easily read sections w1th Targe amounts of space for note-tak1ng
It was printed and bound into a 1oose leaf b1nder and d1str1buted at the beg1nn1ng

of each course. A copy of the manua] is attached as Append1x B

B. Course Schedule
Having up to 15 students attend1ng each course, it was des1rab1e, even neces-

{
sary, to have a well des1gned program to ensure the smooth, eff1c1ent runnxng of"

- each workshop. - For the first course a‘r1g1d,schedu1e was used which had,heen
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copied and given to each student at the beglnn1ng of the workshop A copy’ '\‘ | <T*j]' >‘z
of the first course schedu]e appears 1n Figure 5 | ' ‘1 | ,j@

The course was d1v1ded into' three sets of up to 5 students. _Each set of Qiﬁs
students would start w1th a different Group System, i.e., Set Au- Grouo I3 : W
Set B - Group II; Set C - Group II1: 1In this way the set of students would : | é;: N h faa
master one Group System and then progress on to the next. Tis des1gn had the. ?ﬁ ‘}5 ) o (¢¢A\§§\*\%
advantage that there would on]y be § people work1ng in any given area of the B | ﬁg ’ ’ ~ iﬂ iFJ /ﬁ‘ J |
]aboratory at the Same t1me, mak1ng the use of Iaboratory equ1pment more ; ( | f )

: eff1c1ent. It also a]]owed demonstratlons to be glven to sma]ler groups of - "Cbé
students which, even though the 1nstructors had to demonstrate repeated]y,. : ;
ensured a more complete understand1ng of the techn1ques shown. These1sets 5 ///
of 5 students proved very successful and were emp]oyed througnout the workshops. g;g . v
However, the rigid course schedule was not used 1n ubsequent courses. ‘It’ | hf e E
was found, part1cu1arly with inexperienced students that some people are o “ki | ” ” | ;p‘ . b {
slow 1earners, part1cu1ar1y at first,. and it is therefore desirable that they {yf . | ¢
on]x; Ve on to their second Group System when they had completely masteredr» g‘ii g* | o agf
“the first. This proved to be much more sat1sfactory afd’although it was 4a“d? hf - | 0
theoretically possible that some students may only learn one Group System, in éb; | -
. practice the majority learned ali three Systems eas11y ~The occas1ona1 student | T
learned two Group Systems very well wh11e 1earn1ng ‘the third on1y ‘partially. . €3:‘“ | h - N v | . “,a S
After the f1rst course it was found that more demonstrat1ons were needed and e o f | f‘f\ e s ﬁ S , L T e
sol this was adopted Similarly,’ 1nstead nf having a review of the day's work - r'::; F’ \ | ;:; S | ’; :

at the end of the day, 1t ‘was found that the following morning, before‘the_ T o j %}'G; @4,. ' | {»;” B ; m o | R, o 1"‘.3
start of 1aboratory work, was more des1rab1e This then becamecthe scheduie for ;"“ - R “ '}‘ o n : ’
‘the f0110w1ng six courses. o o . } o : ; | ‘” o 'af ° ”ff < f Lg; - ,; : SR 'd“ 'io o, g ‘D ' -

Prior to attendance at the workshop a reading,]ist‘wasasent to//ach'ﬁtudent R ‘¢\f'g»v' . e S e T Ty h Ry ;‘n.a;@~ \{’ giv" et }

. I S - R iﬁ , L : y r’é¢%¢", ° ‘ , | §
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YWEEK I
Monday

g . : D
y . i) B

i p”Group‘I (L)
/g o

a - -

Wednesdayi‘°

A (1 -f5)

FORENSIC SEROLOGY NORKSHOP

B (6 - 10)

s pwelcome & Introductvon :
. Aims of the Course
- Assignment & House Rules *

EXPERIENCED COURSE -3 wEEKs
| c (10 - 15)

'v?Blood Sampl1ng & Preparation flif'

Group I Demonstration

',fGroup 12) Stains o
Group II ( ) ) {

“Group 11 (2) Stains
“Group 11r3(1)

: L;Group I (2) Stains ;E

SRR

_Group
Group

";‘*,.~fsroup
| E“ro’up-‘ |
' 5Group

‘ “Group

;;,Group

I1 Demonstration ‘:l

I Q)

Iy

11 (2) Stains
T R " Group
‘ Group

,I“(I)ff:f?é

III (1) L
1 (2) Sta1ns

III (2) Stains

IGroup

@

Group

. Group -
. Group

Group

Group

0
-

es e

III Prepa#étion-j'

III Demonstrat1on

II1 (1
HE I

ur (2) Sta1ns :E_¥,3I o

It (2) Sta1ns
1 (1) -

I:{z)TStainsﬁv:iffj,j;*;a .

Evaluation qs\’;A:i_.,,

KE EK WEEK 2.~ .
Mondayn o

Tuesday

Wednesday
= R
Thursday -

Friday ‘fwf,FJ’ :

Throughout theé workshop there will be periodic sessions on 1nterpretation of the genetic markers and 1n€%‘f‘
. of the methods 1nto your‘own»lab system. : , R | T s

®

: Lab Clean-Up

Buffer Rep]acement

AR

'f_; Group I(3) BIind Trial
' Group 1. (3) B]ind TriaI

 Group 111 (2) Blind Trial:?“

. Group I (4)
© = Group III (4)
© .. Group I (4)

. Group I:(5) Blind Trial |
~ ~.Grogp III (5) Blind Triai
¢ .;pGroup IP (5) B1ind Trial

'?fLOptions on Grouﬁ I & III EVaIuation. Summary

?fGroup

}ﬁGroup
o .Group
j:‘\&#Group
iGroup

*I?Group T (5)’Blind Trial
<Group ITI (5) Blind Trial

Gr3up

| 1 (3) Blind Tria]
- Groyp II1 (3) Blind’ Trial

T (3) Blind Trial
IT 4) S

11 (4) thvéga"

1(4)

II (5) BIind Tr1a1

" Group III (3) Blind Tr1a1$?*‘f?,
'fGroup I (3) Blind Trial LI
* Group 11 (3) Blind Trial fffjﬂf

‘..’Group III (4) i 3

. Group II (4) . “3, *

7‘Group 1.(5) B]ind Tr1a1

Group I (5) Blind Trial |,
M'Group II (5) Biind TriaI

_tConGIusion ;;_u7tv'r;:]'j ~‘§

LT

B T

sz Arim s

o i e e

/



ST R

I\
\
\
S
s

_asking them to obtain copies of the references and to fam111arlze themselves
tw1th the data thereln A copy of thevreadlng list appears 1n Appendix A. This
pre-course read1ng would hopefully ensure that all students would have access to.
the same bank of knowledge and therefore time would not have to be spent rev1ew1ng
i]arge areas of theory. A pre-course exam1natlon‘cover1ng.areas»found in the
1iterature was given. An example of the preacourSe examination iS'tound in
F1gure 1, page 2. "‘ ’ | U '
| From the results it was obvious that many of the students had not read

1the suggested 11terature and more work was requ1red by both students and
¢1nstructors However, in the maJor1ty of cases the post-course exam1nat1on
(F1gure 6) showed a good understand1ng of the techn1ques taught and also a good
1mprovement in the1r understand1ng of the theory. See Tab]es 7 and 8.

D. - /B]1nd Tr1als - In House

Dn the . last-few days of the course each student was g1ven a set of 5 unknown

sta1ns made on cotton cloth ranging in age up to four weeks They were asked o

to phenotype the sta1ns in a11 e1ght systems and turn in the1r resu1ts for ,

- checking. Where errors were made the results were checked from actua1 completed
plates or from photographs. Where possible the stains were reanalyzed ' The

resu]ts are shown 1n Tab]e 9.

The number of quest1oned resu]ts or sta1ns showing no act1v1ty equalled

approx*mately 10% of the tota] read1ngs This is not abnormally high’ considering‘
that most studentf had only been exposed to less than ha1f of the Systems Before ’

. coming to the course The number of errors accounted for Tess than 1% of. the

total read1ngs. These ‘occurred in: a11 Systems and were mainly as a result

a

" of m151nterpretat1on of the phenotypes Other errors occurred because rare

var1ents were 1nc1uded (w1th wh1ch the students were unfam111ar) or because the ‘

L wrong samples were applled In a11 cases where the sta1ns were repeated the

=,
9

¢ s ] 4 a o

&

w,Draw the pateerns if necessary.

FIGURE 5: Post-Course Examination (Fxperienced)

What rules do you use when 1nterpretting EsD on stalns°u:
\\\

)

Show the position of the pseudo d band- on a PGM type 1.
Name the three varttnts at the PGMp locus.

What is the position of the storage ban .
GLO phenotypes? g ds on ',the three

dive two causes for a clea |
r (no band 3
for GLO. - ( S) gel after staining

- The EsD hand is 8 =y from theé origin. How would you rescue"i

the plate?
Interpret the following patterns of EAP, * BA l D l |

b) ||

" What is the population distribution ‘of EAP in Caucasians’
' Give one probﬁole cause for: Ag diffuse EAP bands.

reddish purple bands in
" AK-I position.

i

- B

What is the function of chloroform in ext .
Group III? . . o : racting stains in

"Why is acrylamide NOT used for typing Ge on stalns*
. Interpret the following Hp result: P )

Vi . < . B “

oo vy e
v : i ) ; ,,: 'SJ‘ o . ’ » T

5 e o : :’ H L
D l ' G ’ v » i
. ) : o

: Interpret the following Gc“result-’ o o D

2-1 b} U ﬂﬂ (4

;b) - ﬂ ﬂo L e

'lee two causes of non-polymerization of an acrylamide gele\'

K
/What 1s the remedy for halos around the Gc bands° C e

Haveiyou enJoyed the course? i }@'d
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7. SUMMARY OF EXAMINATION RESULTS

G

“TABLE
. o : o“

& .

, ';," Pre—Course~ ©.5.  Post-Course ,'“ : © Net o
Course -~ - - | - Average. =~ . Average . - Improvement - G

\ 1- (%Xpérjenced) o 56,32gh~ ~ (none given)n ‘ -
I1 (inexperienced) - 3088 v. 2.2 [+51;4%
I11 (experienced) 9.8 - 841 O oamne o
/ VI3 eaTs . s21.am, -
§8.42 - 79.1% w075 .
54.8% - . 72,5%.1‘ - *::‘fg7.7% Lo
VII (mixed) = 52,08 . f 6.0 . +14.0% |

” Ivf (inexperienced) -~

v (expériénéed) .

VI (inexpgrieﬁced)‘:{

 TABLE 8. BREAKDOWN BY SCORES I R <]

o

==y

Test Score o ‘ Pre-Cdurse”Eiam Post-Course Exam:

o1 - 100% "0 students | B 6 students n § | | S o
81-90% ‘ 4 students i : - .18 students ' Lo o |  \\ -
71 - 80% PR : 5 students . ) 26 students o
€1 - 702 . “ 13 students 'lestudents |
51-60% 15 gtudents L students .-
4 - 50% “ n students | "~ 9 students
ndam 15 students )1 student
21 - 30% , :

5 siudeth‘ o j - 70 students | ) N
- 208 . " 7 students  O'students S K

1= J0%. C o 3students  0students - ol Co

~ Table 8 refle&ts scorgsggf Cburses'il thp&gh“V!I., Course I did not inclpdé Lo 1

BN

| | 0
, o | o ,
e e R U 0

. ; ) - B ) : . +
& ¢ o s . . a

a post-course examination, thus could not be compared.. T S T R S DENET

14

. *Dne student was recalled by his laboratonynoﬁ‘the day of the exam, -~ | b
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TABLE 9. In-House Blind Trials :
5 stains, 40 readings ”

Q

< o &

,\ ‘
>

S R A T R T T T e e

’

Course., .

No. of - " No. of
Students

Age

of Stains -

* _Readings

‘Currect-

Incorrect

Quesffoned ”

'Np.rﬂctfuitx

b 5 0 1-dwesks 60 40 8 N
& L 1301 4weekst 520 ”?°4és},n,fv ,'éi f LA 2 T
ﬁ Rii 14 2 - 4 weeks S0 5% <3, .10 B —~
b W 1z 1-4weeks 480 377 8 . 59 36 ' -
% v | 15 1 -3 weeks ‘690 i‘f?w' 51}.< ,‘ 4 ;zn ' iﬁuv} f e 55i . ) . ° .
B S £ 2-3 weeks . 520‘_‘; ;‘:4§§ B R B | S :
| vir 3 days - 4 weeks a0 48 | 2 . 1 R TS .

—

B | 3,720 ‘!3;2873' 36 :f 180 ~'f_ Cosan o

o e . . N . g,

e g o : - B SR o

* High number of “No Activity" due to thenGroup I Systems not working we11 1n the: first course.\ R I , h
T High number of "No Activity" due tOYthe cotton c]oth used on ‘the BTind Tria]s. ;: f ) o dg ﬁ".ii”;«vﬂ AU o ',7;:'ﬂ, I oL

+ One student 1eft ear1y because he was required to make a court appearance and did not compTete'his,BJ193ﬁTfﬁalsiA.1,d,35~‘

o

i ”PefCentageereakddnn?" 70 students scored 100% corréct. ;‘ﬂ jﬁg R ,f,fv;;.53;¥vi L SO 1T P R A TR
R © e .20 students scored 97. 5% correct. - - .o o D e T T R N o
et .8 students scored 95% correct.;;A SRR S CD. Ry ST TR R R P ERP A o e S
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’ ‘the correct phenotype was obtained, B )

T
o

It is interesting to note that in Course VII unknown stains " were glven -
to the students at the completlon of eacl: week of lnstructlon and a final

B]1nd Trial was given in the Jast week. * The number of errors obtained was much

Tower than inimanyzgf the previous courses indtcatjng that a series of Blind
-Trials is advantageous. 4 ,,
'E. Training Design Summary . _d‘.i s e ?

Each class divided into 3 sets of up.. to f1ve students "
Each Group System demonstrated to each set of students'w1th further '

demonstrations as required. ‘ ' R °,tﬁ

\

Each Group System worked for three to five days depend1ng ‘on whether the
students were experienced or 1nexper1enced Review of prev:ous day's work
“and results at theqbeg1nn1ng of each day. | ‘ L

Culmination of the course with in-house blindmtrials. e
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| CHAPTER TV stungI_EVALUATIONs

[

‘ Eva]uat1on quest1onna1res were prepared by the Forens1c Sc1ences Foundat1on
"and d1str1buted to all students attend1ng ‘the workshops on the last day of each
'workshop' The eva1uat1ons were comp]ete]y anonymous. After review by the
1nstructors ‘the eva]uat1ons}were forwarded to the‘Forens1c 'Sciences Foundation
for further rev1ew.vNot~a]1‘students.rep11ed to a11}quest1ons,-caus1ng a varia- 5‘
“tion in'the number of responses to particular questionsp» The results of the
evaluattons arelsumnariZéd he1ow; aTong_wtth a key to.the;scOr?ngdprocess.
‘ A; -"Key toScoring - 'f‘ ,‘ . ‘ |
Using a'range“of,I through 7,-students were askedgto rate the workshop-

as follows: =~ . " S

I’to 3
4
5 to7

Poor or negat1ve (1 be1ng the lowest rat1ng)

Neutral o

1]

Good or pos1t1ve (7 be1ng the hlghest rat1ng)

Quest1on° What was the overa]l value of the seroiogy tra1n1ng workshop to you?
espons : 85 students gave the workshops a p051t1ve ratwng (56 rated 1t 7,

25 rated 1t 6 and 4 rated it 5) ‘One student rated the workshops 4 (neutra])
and one student rated it 3 {poor or negative) | , ,
xguest1on'. How c]ose]y did the course meetayour expectat1ons of what 1t

should be7

esponse. 85 students rated pos1t1ve (29 rated 7 40 rated 6 and 16 rated 5)“‘

Two students gave rat1ngs of 4 (neutra]) and one student gave a ratwng of

3 (poor or negat1ve)

guest1on. How we]l did the course cover knowledge and ski]ls you feel'it -

. shou]d have covered? ~1f*'f‘a“pf; t‘%
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.. as a result of this training workshop’

'5 to 7.for positive change. ) ~ v

Question:

— v,students rated negatwely (a 2 /and a T)

'Re.,pons 83 students gave the: workshop a- posﬂ:we ratmg (29 rated 7,

34 rated 6 and 20 rated 5) Three students gave a neutraT ratwng (4) and

two students rated negat1ve1y (2)
guest1on: Has your confidence in yourself as a forensic serologist changed

(Use 1 to 3 for negative change and

-

fResponse. 71 students rated a pos1t1ve change (19 rated 7, 33 rated 6 and 19

rated 5). Five students rated neutral on this quest1on. Two students.

rated negat1ve change (a 2and a 1). There seemed to be confus1on among

“the Students concern1ng the meaning of the question.

Question: Rate your 1nscructors teaching abiTity

' -Response: 87 students gave the instructors a pos1t1ve rating (51 rated 7,

25 rated 6 and 11 rated 5). There

One student gave a neutral. rating (4).

were no negative ratmgs

H

guest1on. Rate your 1nstructors skills as serolog1sts

: Response° 86 students gave the 1nstructors a positive’ ratlng (69 rated 7
AYT4~rated 6 and 1 rated 5).

Three students have neutra rattngs (4) There -

were no negative ratings.

- Rate your instructorfi knoWTédge offforensic serology."

|

Respons 83 students gave theﬂ1n5tructors a. posit1ve rat1ng (65 students

rated 7 18 rated 6). Three st/dents gave a- neutra] (4) ratzng Tw0~

)

,'guest1on° Noqu you recommendﬂthls course to others 1n your Taboratory?'

Respons 76 repived YES.: Th~ee repT1ed NO

Quest1on'

return to- your home Taboratory

What percentage of “he mater1a1 taught w1TT you. use when you f

b )

e 20

R

e

{3;

O

A L

- v

913 - t00%

4
4

e guestto
‘ ;_'Response

61 students |

v8T% - 90% 15 students
7‘1% ‘-“ 80% 4 studentsv
6% - 702 2 students
51%- 603 1 student
1Y - 503 1 student
' -30% A T’student”
‘Question- How much have your seroTog1caT sk1TTs changed as a resuTt

- of . +h1s tra1n1ng workshop? "If the course has helped you, choose a positive

percentage. Ifnot, choose a negative percentage (For exampTe. .-25% =

you are 25% worse, or +25% = you have improved 25% )

'Response

+g17?glggg:zf' 9 students

| .+3];c 90% - 2 students ' "_f o
, ,+71f5 80% 9 students |

“+6] - 70% 4 students
B

o+ -’SO%T-i - d25 students

43k 40 3 students |

v'.+]T - 20% ]T students o Lo

-:34 ]»-310% - 7 students i ;=g:“’

fThere were no- negative responses to th1s quest1on

Was the grad1ng fa1r7

74 students rep11ed YES ‘There-wereano negattve responSes

’to th1s quest1on

‘..o

guest1on What d1d you T1ke most about the course’ :

-'.l) %

b fyZZTﬂ:{'}fh‘w
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46 students replied:. "The pract1ca1 (hands-on benchwork) exper1ence;" 2 students replied: rﬂ"The Tocation (Hote], Oakland/hmnryv11]e) " '“‘ L

16 students replied: “The he]pfuIness (knowledge) of the 1nstructors."' 2 studentsareplied:'1""Work1ng in groups b T

13 students &epTied:' "Learn1ng newﬁtechn1ques (the BASvSystem)."' Other aspects nentioned by one . student‘each were: Too much repet1t1on of

9 students rep]ied: . "The efficiency (smoothness, well planned) set up, - | preparation:steps Not enough véilety of stains and substrates. Runn1ng

| operation and training at SERI." lysates and serum, Some of the students were sloppy (w1th chem1ca]s, equip-

' 6 students.rep1ied:. "The ooportunity to wprk“on each Group,System'enough, ment). Not enough demonstrat1ons Equxpment prob1ems " Course wasn' t bas1c“:
. . . ‘ ) b T . ) q ’ : bas1

times to really learn." enough. Pricking flnger for: b!ood

:guest1on Hhat suggest1ons do you have that m1ght 1mprove the cour;e’

21 students rep11ed f“More theory."

students replied: _"Thelpesitive atmosphere.”
students repiied:- f"Enoughftime (help) to iearn." . | .
students replied:  “Emphasis "on evaluating and interpreting resu]ts."ﬁ 12 StUde"tS rep11ed "More equipment (balances, pH meters, etc.)". |

6 students replied: "More experience with rare variants." - |

students replied: "Darkroom facility for photograph1ng results." a Ny

students rep]ted: "Learnxng with other sero]og1sts " 5.students répfiEdil- "A more structured daily schedu]e.“

students replied: "The Training Manual. " 5 students repfied: "More t1me." L .

N W A s A 0 O

students replied:  "The {in=house) b]ind trajls.” ;4 students répliedﬁ “Another darkroom." .

2 students. rep]ied' ’“Compatab111ty of the experience Tevel of the student 3 students r?P]T'Edij""More Bl1nd Tr1als throughout the course.“ S “

. Other aspects ment1oned (once, each) were: Use of examples and demonstrat1ons, 2 $t9de"t9“répliﬁd=f "More pre-course readlng "

WEmphas1s on accuracy and reproduC1b1]1ty. Practice on prépardng'geTs,eetc.: Other aspects mentiohed once each were:” Different concentrations of
"Meeting other sero]ogists; The fee11ng that it was 0.K. to make m1stakes ,stains, More he]pful h1nts in the manual. A more. comprehens1ve exam1nat1on.

while. learning and ask quest1ons Fewer p]ates Less mater1a] to cover. More demonstrat1ons. More 1nstructors. cﬁ f‘

Questions: What did you like 1east”abogt the course? T .7;/"‘ g DH Make the students be more carefu] wlth equ1pment and chem1ca1s. Hold the .
°20 students replied; “Not -enough “of certa1n eqU1pment (pH’ meters, ‘balances, etc.;?; | ;‘course in San“Franc1sco. | H L ?
115‘stUdents‘rep1{ed:f "Not enough theory." - . ' S o Question: HWhat topics or techn1ques wou]d you Tike to see offered in future ' E
n students‘replied; "Not enough time for.the amount of mater1a1 covered " hC?r , workshops? ; ".. T % ‘“h ’4hh4%hfsrnj~“~v5u,‘ 'drt i ;’_, __1.’ ‘;,;‘%
5 students replied:  “The work1ng day. was too long SRR o L - 720istudents_rep]ied: "ISO&]eCtVfC Focusing." : if ‘g'in"f .@jii’ ;ﬁd - _‘; ?
| 3-students“r§pfied: "Three weekS”uas too’ 10ng e .. 16 students}replied:”;"SAP/VAP AR ':ngvg A ‘j'd} 4 'f\ﬁlﬂrigt o S

| 2'students»repliedfgé'"The lack of organ1zat1on (at SERI).". “fﬂ 15'students repTied: -"More enzyme systems."f’tﬁ""

e
i

2 students replied: "Not enough demonstrat1on of rare types." =

. " ‘ i ’ S ‘ t‘\ 22 ; . - ,‘ 9
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1] students rep11ed

l'l students replied:
students replied:
students replied:
students(replied:
students-rep]ied:
students replied:
2 students replied:

‘2 students replied:
Other aspects mentioned‘once each were: Rh typing.’ Ha1r.

) too]markslb Analysis of red cell antigens op stains.

Multisystem.

N

£

A

S (s, e Py

ABO ‘and other antigens. -

"Semen identification and typing."
"More on, rape evidence." k
“New developments, techniques.” -
"Genera] beg1nner 3 course.

"Other body fluids."

"A course ongtheory‘"
"Race‘reIated‘variants."
"Immundelectrophoresis.” -

“"Trace evidence."

o,

. S

A

o .

3
N

e

Firearms and

Paternlty work using the

7z

.

)

&

" in a]lﬂeight systems.

no sta1ns to Courses vV, VI and VII

s B, Resu]ts S ) . | ¢ 0 S oL

“-.Not a]] students responded to the B]lad Tr1a1s -as sent out/ﬂ\

not rep1y1ng are not a]together cIear. Approx1mate1y 41% of

,the time they app11ed

‘ necessary equ1pment at the t1me of the1r attendance at the workshop

"dhrespons1b1e for other areas 1n the1r 1aborator1es bes1des forens1c serology

4@

E CHAPTER V. BLIND TRIALS - EXTERNAL FOLLOW-UP . -

A. Test Samp]es - i ga, L ; =

Sero]oglca1 Research inst1tute hoped to supply EIth unknown b]oodsta1ns

* to each student upon h1s»or her return to- the home Jaboratory for phenotyping

The LEAA grant mon1tor and SERI were negot1at1ng to

) 1ncrease the number of fo]]ow-up tests by 22 stalns through a supplementary

, grant to SERI which wou]d have a11owed the h1r1ng of additional staff to

prepare the samples. Assum1ng that this grant vas forthcoming, based on

these negot1at1ons, students from the. flrst two courses received 11 and 10

‘sta1ns respect1ve1y which was more than the 8 or1g1na1]y agreed ‘upon.

a Subsequent]y, the grant app11cat1on was rejected by NILECJ

Consquent]y, 4 sta1ns were sent to part1c1pants of Courses III and IV-and
o g

=<3

A summary of'the results of the Fo1low-up B]ind TrtaIS ishshown ih Table 10.
[;Et\reasons for. .

students whoe .

app11ed and eventua11y were accepted d1d not have the necessary equ1pment at“

A1though it was a cond1t1on of acceptance there were'

o

' UseveraI 1nstances of students adm1tt1ng ‘that thezr 1aboratory d1d not possess the

Ue are-

'vf,aware of at 1east three~st.cents 1eav1ng thexr laboratory and mov1ng 1nto

,:'another job outs1de the f1eld of forensic sc1ence;‘ Some students we know were ‘

o

@ &

5 and the most usua] reason for not respond1ng was a’ h1gh case load and 1nsuff1c1ento ic

RS

;*t1me to- devote to the blind tr1als._sf i fﬁ;“ Q‘ns;f'i_e_f;.”e"‘ | e
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TABLE 10, Blind Trials - External Follow-up . 3 L
N o u S Je e QYB [ i{ ¢ a
B No. of Correct " Incorrect Questioned No -~  Not
- Readings - Readings Readings. Readings = - Activity . Analyzed
" . : B - & o C. ’ L ) ‘. . ) T/':;','L' o o
g Cdurse I, SET 1 (15)* - o840 . 402 . 1 ‘28 9 - X
; 11 responses, . - : ’ - i
0 E 5 stains each & o r ‘J ) : %
1 to 3 weeks old S . ! oo . o
) Course I, SET 2 (15)* - 480 380 1 55%* VUL - )
' 10 responses, — u l N o ve T
6 stains each B N
. 2 to 3 weeks old : ; . o v
& s . so ) «
! Course II, SET 1 (14)* /4 249 3 44** L - :
] 8 responses, - - T, s | D
: 6 stains each . : ' .
S 2 to 3 weeks old 7. . .
G \ ' m . . . . h o . . Wl
; Course II SET 2 (14)* 320 - 295 0 -+ 18 6 47 <
/ 10, responses,. o "o ; . - T N :
4 stains each . : o °
] 1 to 2° weeks old o = o . . ° . -
' " Course III, SET 1 (14)* 320 . .. 269 R X Y 167.
. )0 responses, - ) R B - . ; ’ -
" 4 stains each ER : S : ;
_ . - to 2 neeks old. ( < o .
" Course IV, SET*1 (12)* 160 7 ' 7 2 -
°5 responses, ' ‘ e ' " C S : o
4 stains each ° o . A Lo
* . 1 to 2-weeks o}d\f E . e
: */>Number 1n parehtheses 1ndicates the number of Blind Trials sets sent out to that coﬁrse., o . -
. ' . 7'** Higb incidence of "No Activity" ‘due to cpttqn/polyester cloth used Found to be unsuitable.-m‘ .
3 ' F T Not analyzed - Course II, Set 2: Gc not attempted yet. . T T S
n [ .. - Course III Set l Lacked centrffuge. Gc and Hp not analyzed : SRR v
) ;, ,‘0 v . ’ h s SIS S A e Sl e - ‘u;‘ . o - S
: A - o 0 L ﬁ R o ORI U S0 o L .0
% ke - . ¥ @ :u | r, ‘ (Y ( »\  0 k

R
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No errors were recorded

The most 1mportant/r 1nt.to cons1der in the'responses are the errors.
n the EsD PGM, AK or Gc Systems. F1ve m1s-ca11$

occurred in, the G]yoxalase system which is, of;%ourse, re]at1vely new to

forensic serologlsts and the 1nterpretat1on can be d1ff1cu1t. Four errors

o oo

were made ‘in the: ADA sysitem. Three students called the rare. varient ADA 2

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

=

-Three errors’occurred-in the Hp system, a]i by the same person. In conversa-
: t1on with the student it was obvious that this was an 1nterpretat1on prob]em ‘
"as al] these m1stakes were the Hp type 2-1 being called a type Z. Th1s Tike
"a11 other errors were checked and if poss1b1e the stain was reana]yzed by the

'student " In all cases it was poss1b1e to p1npo1nt the source of error and

hopefu]]yﬁcorrect it. v

It should be poss1b1e to observe an 1mprovement in the error rate on K

) subsequent Blind Trials.. This is not observed in Course I as the error rate

is Tow. However in Course II the error rate drops 1o \zero in the second B]1nd

/“\/

~ Trial even though the number of responses is higher. Improvements in Courses 11

and IV cannot be evaluated because on]y one Blind Tr1a1 was sent . out.
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CHAPTER VI. RECOMMENDATIONS .  °
- This project has not been completed. - Forty_students have not receiVed: R g ¥y : . TR ‘ , -

Cps s . . : . . G : Ce | ~ APPENDIX A

i any proficiency samp1es (Blind Tr1als),51nce returning to their laboratories, e , . i S
and twenty-six students have only received one set of blind tria]s. ‘This is =~ ! o . 7

S T PRE-COURSE READING LIST

unsatisfactory as one of the most important goals of this proaect has not been : 3 R , ~

met.

Ly

The recommendat1ons are as follows: R e . c N O
1. The fo]]ow-up testing program should be completed to ensure the ‘use and I S | B T | AR o o L.

accuracy of ‘the methodology within the participating 1aborator1esp, S o . . B f-kh;f‘7vs L - ) - ,i',f T e v;? o b

"2. At the end of the last workshop there were still 95 applications for training ,€§; - O e 5V°'nn”, e e

in‘the Bloodstann»Analys1s System. Further fund1ng should therefore be ‘made
ava11ab1e for training these serolog1sts.' A ST B o

[
4

3. From the Evaluation sect1on of the report 1t<can be seen ‘that other tra1n1ng G

courses in forensic serology are badly needed As new deve]opments in this area . o i o %
_become ava11ab1e they must be transferred to the working crlme laboratory. _Thef i } g , : o é
most exped1t1ous means of trancfer is by training workshops. Therefore it'is v | Ci; ; : L &2 .f‘v“ i
recommended that a progran of tra1n1ng in basxc and advanced serology be | ' ; G : %
established. o | ) | ‘Q u t“ f
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RSUGGESTED READINGS (Forens1c Sero]ogy Workshops)

S ‘ %a);
Handbook of Enzyme E]ectrophores1s in Human Genetlcs I
by Harris and Hopkinson

\{:_". : e 0‘ o
(Chapters on PGM, EsD, GLO, EAP, AD ADA) -

The Examination and Typing of B]oodstalns in the Cr1me laboratory
by Brian Culliford i
(Relevant chapters) |

A Thin Layer Starch Gel Method
by Brian Wraxall

6

o

Human Adeny]ate K1nase Po]ymorph1sm ‘

‘Bowman et al
(1967) Nature 214 1156-8

ADA - React1ve Su]phydryls in Enzymes
. Hopk1nson & Harris:

(1969) Am. . Hum Genet V 33 81

Hor1zonta1 Ponacry]am1de E]ectrophore51s

Hoppe, et al .

.

(1972) Human Genet1ck V. 14, 224- 231
: “n - Var1ents of the Gc System by Immunof1xat1on ;4
Journal of The Forensic Sciences Soc1ety - 1968, V. 8 #2&3 81- 2 | g;hnjgg;ng}exﬁm& élg:; v. 27 728
Pnosphog]ucomutase Po]ymorph1sm in Man - ) ) K | > .
o by Spencer, et al : . y . & o
(Nature 1964 V.204, 742) » Qﬁ o
B1ochem1ca1 Methods in Red Cell Genet1cs : N I
., edited by J.J. Yunis = - , B b
(1969) Chapters on PGM, EAP & AK 0 ! / ‘C
. N R S §
3 L ST :
& EsD in B]oodsta1ns | ' : ' o ,;K//W ‘ .,
by Parkin & Adams . \ | ,
(1975) Med. Sc1 & Law 15, No. 2, 102 5 3
Esterase D Po]ymorph1sm | c I e |
Hopkinson,. et al $ 3 G s
(1973) Ann. Hum. Genetics Laden 37 119-37 , 5 |
Polymorphism of Red Cell Glyoxalase 1 ~ L X o y
" - Kampf.'J., et al : n o . . g\' :
Human Genetick 27, 141 3 i L T ol :
y B - gy, 5
Human: Red Cell G]yoxa]ase 1 Polymorph1sm o ;
, . Parr, et al : . gt
; B1ochem. Gen. (1977) 15, 1 & 2 ! i
EAP in Bloodstains . A "~C}? . ;
" Wraxall & Emes | ey o e
(1976) Journal of Forens1c Sc1ences Soc1ety 16, 127- 13!' Ll . .
EAP in’ B1oodsta1ns B 'f ; | l?‘ e . o
McWright, et a1l =~ | RS I L
(1975) Forens1c Science ASC Sympos1um Series, No 13 151 O
~ . BKin B]oodstalns L _«'hy o : "' . o st
.+ Wraxall & Culliford SRR o ; N
(1968) Journal of Forens1c Sciences Soc , VKS #283, 7°+8°v g S e B i |
’ i . :-‘ | : : ,.‘u C)" ::crzow u | i ’ " ‘:‘i . : "‘o - . R DY
‘ “, 30 “: i : »v ‘, b“ . v: :',” ) - 0‘
) @ ' o | - "9; 5
.‘ ﬂ ' Q i




e e v

AR

',-'."\

o

1 B T AN e st

Sy .

R T TSy e

APPENDIX B .

TRAINING MANUAL

i
i B
)
s %

i

S R e e e e R T TSN
w

~ Procedures Manual:

S : e e e

Brian G. D. Wraxall .

. Prepared for: -

Ve 4

Fdrens}cgSéréibgyfwakshQPS}“\
L R

* Rockville,

3

¥

Sg?@Tdéi:é}ﬁRe;earﬁh; nsti'dté:
Cot 1450 53rd Street— -
. o Emeryville. Ca. 94608

- BLOODSTAIN ANALYSIS SYSTEM

. 0 n'/ - - E P J . R

R T T T
_ Forensic Science Foundation =

"AN ORISINAL COPY'OF -

Maryland - oo

A
% -

-2

APPENDIX B HAS BEEM ‘INCLUDED o
UNDER SEPARATE COVER AND IS g

~NOT REPRODUCED IN THIS COPY.
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