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Chemistry labs at JCE

Materials
Biotechnology
Mechanical
Civil




Typical grading in Chemistry labs:

* Pre-lab: 30% - quiz + colloquium
ELEMENTS OF A LAB REPORT
e Post-lab: 30% - lab report

Clearly indicating the purpose of the report

Abstract

Summarizing the experiment's objectives, purpase,
methods, key findings or results, and conclusion

Introduction
Providing background information and outlining the
research question, objectives, and hypothesis

Methods

Detailing the procedures and materials used to conduct
the experiment

Results

Presenting qualitative and quantitative data using tables,
statistical analysis, graphs, or figures

Discussion

Anal%'zing the results and interpreting their implications
1o relate the findings back to the original hypothesis

Conclusion
Summarizing the findings and significance of the study

Conrian amemate Pwschce con

References

A list of cited sources used for background information
and comparison
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Experimental work assesment: 40%
Usually intuitive and summative



How to evaluate students’ performance
and learning process in labs?

Black Box

INPUT OUTPUT

Input is converted
into output
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Objectives and methodology

Parameters

B Time
B Order

HGLP

Black Box
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Rubric score parameters:

 Time required to begin work (10%)

* Order and organization (10%)

 Working procedures according to good laboratory practice
(GLP) (10%)

e Effective time management: Efficient division of tasks (20%)

 Working independently: confidence and understanding of the
experimental details (15%)

e Evaluation of obtained results in terms of accuracy and
reproducibility (10%)

* Understanding results: conclusions based on the experiment
(15%)

* Intuitive qualitative evaluation of student performance (10%)



MEthOdOIOgy (with Hefer E., Lewinstein T., Harel, A.)
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Learning process: first session
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Learning process: last session
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Introducing MIRROR

Method for Instructor-student Reflective
Rubric-based Observation & Review

Major problem: Impossible interface........

Yair Naveh, @
Sara Levi, JCE MIPO ;”A%{ j o

COUNCIL FOR HIGHER EDUCATION
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Development and pilot (2025-2026)
Dr. Elinor Zadkani-Nahum

Dr. Noach Treltel
Admin

IJ 45 students,
O TAS,
2 Heads of course

Head of
laboratory
course
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MIRROR prelab

02 I:lp N'D'2Y NI2D NT2VD N'NY NI2D onip
20100 - 08:00 + 12/07/2026

niTavn

paln Vi li] ow / Id won
0T ; £
DoITIOC  nIERPY apian nirop 99
Hyo nT2VN DY +d
12/07/2026 3:0 WADD NN Do 2 0 oh NAn _
03 2p 125 NIaND 500036103
08:00 nbnna nvw
04 'ap Y RN 600036104
20:00 oI'o Ny
05 2p a5 NN 600036105
‘n'l n 04 '2p OToWD - 1 MWK DD 960065204
,D‘va‘n 05 '2j NT2WD - 1 N'W'9IN DD 960065205
L}
02 '2j NT2WD - 2 N'VIIN DD 960106102
'nd7 n'yrT¥Nn
03 '2p OToVD - 2 NI 'D'D 960106103
02 '2p n'n'DY NI2D NTAYD N'D'DY NIAD DI
20:00 - 08:00 « 12/07/2026
ooIMoD  NIXaPapin | MXRp . Y

n¥I2P TN nY'wo nNap n¥I2P DY

M 1 nNRp

v 2 n¥np

v 3 nvnp




10 0ITiog
12/07/2026
In lab v "
m
GLP
""" S v omm i
1o naTiog a 3
12/07/2026 A TiRnsy
m 5 TINYIN ML
o 6
= 1o . Rinn|
A
o v GLP
l T'I73 inenma
nNnannn o
9
- .
1
AN G IR PR K TINNIN LA 1 -
a1 12
TI"I71 Mimenna 13
14
15
16
17
18
19
N9 ninennn nian NIXXIN N27¥N NikNDxY niyy GLP aTc zu
v
oImoo TR nITIOD R 0ITIOD TR LITIOD TR oITIoD TR LITIoD TR QITIOD TR 0ITIoD TR
oImoo TR nITIOD R 0ITIOD TR LITIOD TR oITIoD TR LITIoD TR QITIOD TR 0ITIoD TR

oITIoo TR vImee . TR oITIOD TR wvITmoo . TR oITIoD TR wImoe TR LITIOD TR oImoo TR



n"792 ninwnnn

nizn

omoo TR
15

LITIOD TR

oITIoD AR

vImeo IR
13 15

vITIOD TR
13 15

wITeR IR
14 15

Post-lab and ARAG

NINXIN Noyn

LITIVD "D
- 10

LITIDD TR
10 8

oITIOD TR

DITIDD TR
9 10

LITIBD TR
9 10

LMo TR
9 10

Immediate feedback,

GLP

LITIoD T

- 10

LITIDD ™

10 10

LaITIoD TR

oITIDD TR
10 10

LITIDD ™R

9 10

LaITIoD ™R

9 10

formative assessment

LITIOD
LITIOD
10
LITIOD TR
] 10
LITIOD TR
9 10
LITIOD TR
10 10
wITIoD TR
9 10

TR
10

TR
10

oITIDD

LITIDD
10
oImoo TR
10 10
oImoo TR
9 10
pDITIBE TR
10 10
oImBEe TR
8 10

TR

TR



Four types of students

A - Excellent student
 B— Good student (grades)
e C—“Less good” student




value

Excellent Good Bad

0.8 -

0.4-

0.0- 1 —

-0.4 - I

0.8-
0.4-

op- ™ -
-0.4-

0.8 -

0.4 -

0.0- I ENEE .- I...

-0.4-

0.8-
0.4 -

_ Eem—— . . | I .
0.0 I ]
-0.4 -

0.8-

0.4- I
00-" mm m -.
-0.4-

0.8 -

0.4 -

0.0- -— = __I
-0.4- I

0.8-

04~ I I
0.0- m—— L
[]

0.8-

0.4-
_ -- | I
0.0 I..

-0.4 -

session

Ciuitting

Guipuelsiapun aolapuadapul fienb fauslaie 4719 Japio ALl

ualen|esa

Learning process

Students

I excsient
- Good
M sao
[ auitting



The MIRROR Cycle

STUDENT PERFORMANCE ~  |qoccccmcceeeme .
Performance in laboratory activities [

( N
\ o STUDENT SELF-ASSESSMENT INSTRUCTOR ASSESSMENT

\ & v Student evaluates their Instructor evaluates student

L performance using the rubric performance using the same rubric

( J

StUdentS: 4-5 / ARAG INDICATOR

Calculates the gap between student

and instructor assessments N
TAs: 3-3.5 : =
IMMEDIATE FORMATIVE FEEDBACK CONTINUOUS
ww Targeted feedback to address gaps IMPROVEMENT
and guide improvement CYCLE

+ |
REFLECTIVE LEARNING
Student reflects on feedback and
identifies areas for growth

I
I
I
I
I
I
v |
SELF-REGULATED LEARNING :
I
I
I
I
I
!

Student sets goals, monitors progress,
and adjusts strategies

v

IMPROVED LABORATORY PERFORMANCE 7

Enhanced skills, understanding and outcomes
in future laboratory tasks




Take home message

* A user-friendly interface

* Enables easy data collection

* Enables real time intervention that may help
reduce dropout

 Might be adaptable to additional disciplines

* Enables integration with the institutional LMS
while maintaining full data security
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