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 The existence of biology teaching materials on human reproductive system 
material in the form of PBL-based e-modules makes learning more 
interesting. The purpose of this study was to determine the validity and 

practicality of the PBL-based human reproductive system e-module. This 
type of research is development using the Lee and Owens model. The results 
of validation of material experts 100% and field practitioners 97.50%, media 
experts and teaching materials 98.34% with a very valid category. The 
results of the practicality test from the lecturer were 97%, the one to one trial 
was 86.58%, the small group trial was 87.42% and the field test practicality 
value was 87.44% which was included in the very practical category. Based 
on the results of this study, it can be concluded that the PBL-based human 

reproductive system e-module is very valid and practical. 
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1. INTRODUCTION 

Education is part of a very basic aspect of life for nation building and has a strategic role in producing 

quality generations (Darmadi, 2019). The purpose of education in this global era is to improve the quality of 
human resources to face the 21st century (Malik, Oktaviani, Handayani, & Chusni, 2017). The development of 

21st century science requires students to be able to compete by developing knowledge and skills. An important 

skill to be developed by students is higher order thinking skills (Ramadhan, et al. 2018). 

Science education has great potential and a strategic role in preparing quality human resources to face the 

era of industrialization and globalization. This potential will be realized if science education is able to produce 

students who are proficient in their fields and succeed in fostering the ability to think logically, think creatively, 

problem solve, be critical, master technology and be adaptive to changes and developments of the times 

(Ramdani et al., 2020). E-module is an innovation for teaching materials that makes it easy for users to use 

anytime and anywhere (Franke et al., 2021). E-modules as teaching materials present learning materials, 

learning steps, and evaluation questions to determine the achievement of the desired competencies and are 

presented in electronic form (Laili, Genefri, and Usmeldi 2019). E-Modules utilize digital technology to present 

learning materials in an interactive and interesting way. This can increase students' interest and motivation in 
learning, especially for generations who are accustomed to the use of technology. In addition, E-Modules can be 

flexibly accessed by students from anywhere and anytime, as long as they have internet access. This enables 

independent learning outside formal school hours and supports distance learning or online-based learning. 

The existence of teaching materials in the form of PBL-based e-modules can benefit educators to 

facilitate students with different characteristics and learning speeds. Problem Based Learning (PBL) is one of 

the learning models that can be used where PBL is a learning model by involving students in solving meaningful 

problems, so it can be said that PBL is a student-centered learning model (Li et al. 2020). Diana et al., (2015), in 

their research showed that PBL-based e-modules were able to improve critical thinking skills in students. PBL 

encourages students to be actively involved in the learning process. By using PBL-based modules, students will 

be more involved in problem solving, discussion, and analysis, which can improve their understanding of the 

material. PBL-based e-modules can be designed with attention to clear assessment criteria, making it easier for 
teachers to evaluate student learning progress and provide constructive feedback. 

Based on the needs analysis conducted through questionnaires and interviews with teachers and students 

at SMA Negeri 1 Gondanglegi, the results show that there are several obstacles when learning Biology, 
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elspe lcially on thel matelrial of thel human relproductivel systelm. Thel first obstaclel is that thel telachelr has difficulty 

complelting thel relproductivel systelm matelrial belcausel thel timel is quitel short and thel subjelct mattelr is too much. 

Thel selcond obstaclel is from studelnts that thely havel difficulty undelrstanding and melmorizing matelrial in 

lelarning thel matelrial of thel human relproductivel systelm. In addition, an inappropriatel lelarning modell can hindelr 

thel studelnt lelarning procelss. So that thel right solution for thel use l of telaching matelrials in thel digital elra likel 
today is thel el-modulel. El-modulel is a modulel delvellopeld in ellelctronic format so that it can bel use ld through a 

computelr or smartphonel. El-modulel contains writteln matelrial, imagels and videlos to support lelarning matelrial 

(Laili elt al. 2019). 

Providing problelm-baseld telaching matelrials can hellp studelnts increlasel thelir knowleldgel rellateld to 

relproductivel systelm matelrial. Thel delvellopmelnt of PBL-base ld el-modulels follows thel syntax containeld in thel 

lelarning modell. Thel stelps or phasels in thel PBL lelarning modell arel orielnting studelnts to thel problelm, organizing 

studelnts, guiding studelnts both individually and in groups, delvelloping and prelse lnting discussion relsults and 

analyzing and elvaluating thel problelm-solving procelss (Arifah, Kadir, and Nuroso 2021). Through PBL, studelnts 

will bel inviteld to think critically in delaling with complelx problelms rellateld to thel human relproductivel syste lm. 

This can hellp thelm delvellop analytical and elvaluativel thinking skills that arel important in elvelryday lifel and 

furthelr studiels. Thel delvellopmelnt modell useld in thel delvellopmelnt of el-modulels is Lelel and Owelns. Thel naturel of 

thel delvellopmelnt modell is that it has clelar stelps in delvellopmelnt so that it can producel multimeldia-baseld 
products that arel suitablel for achielving thel delsireld compeltelnciels (Rahmayanti 2020). Baseld on thel delscription 

abovel, it is nelcelssary to conduct relse larch in delvelloping a problelm-baseld lelarning-baseld human relproductivel 

systelm el-modulel. 

 

2. RESEARCH METHOD 

Thel delvellopmelnt modell useld is Lelel and Owelns. Thel selle lction of thel Lelel and Owelns delve llopmelnt modell 

is belcausel thel modell contains clelar, systelmatic proceldurels, and allows relvisions in elach stagel so that it supports 

thel delvellopmelnt of el-modulels and makels thel product morel qualifield. Thel following arel thel stagels of Lele l and 

Owe lns delve llopmelnt. 

a. Asse lssmelnt 

 This stagel aims to idelntify problelms that causel gaps in thel fielld with nele lds analysis and start-elnd 
analysis. At thel nele lds analysis stagel, this stagel aims to idelntify and analyzel thel problelms found in thel fielld. So 

that thel product to bel delvellopeld is appropriatel and mele lts thel nelelds of thel targelt. At this stagel, relse larchelrs 

analyzeld thel problelms that elxist in thel school elnvironmelnt, elspe lcially in biology subjelcts. Thel initial data 

collelction telchniquel at school was carrield out by distributing quelstionnairels to class XI studelnts and conducting 

brielf intelrvielws with telachelrs. Thel initial analysis hellpeld thel relselarchelr to undelrstand thel nelelds and 

charactelristics of thel studelnts, including thelir lelve ll of prior knowleldgel, lelarning stylel, and intelre lst in thel 

matelrial. This alloweld thel relse larchelr to delsign a modulel that was morel in linel with thel studelnts' nelelds and 

prelfe lrelncels. Thel relsults of thel initial analysis provideld direlction for thel relselarchelr in delsigning thel appropriatel 

structurel, contelnt, and lelarning approach for thel modulel. This elnsure ls that thel modulel is delsigneld by taking into 

account thel studelnts' nele lds and thel lelarning objelctivels that havel beleln selt. 

Thel final analysis hellps in elvaluating thel elxtelnt to which thel modulel succele lds in achielving thel selt 

lelarning objelctivels. By comparing thel final relsults with thel studelnts' initial conditions, it can bel elvaluateld 
whelthelr thel modulel succelelde ld in improving studelnts' undelrstanding of thel matelrial and thelir skills in solving 

problelms. In this prelliminary-elnd analysis using thel quelstionnairel approach, thel usel of quelstionnairels belforel 

and aftelr thel usel of thel modulel can hellp in collelcting data on studelnts' pe lrcelptions of lelarning, thelir intelre lst in 

thel topics taught, and thelir satisfaction with thel lelarning elxpelrielncel. In addition, relselarchelrs also conduct 

intelrvielws with studelnts or telachelrs to providel a picturel of a dele lpelr undelrstanding of thelir lelarning elxpelrielncel 

using thel modulel. This can hellp in finding thel strelngths and welaknelsse ls of thel modulel as welll as suggelstions 

for furthelr improvelmelnt. 

b. De lsign  

Thel initial stagel in modulel delsign is to selt clelar and melasurablel lelarning objelctivels. Thelse l objelctivels 

will guidel thel delsign of modulel contelnt and activitiels. Thel nelxt stelp is to delsign thel modulel structurel, including 

contelnt arrangelmelnt, lelarning activity arrangelmelnt, and logical organization of information. Thel modulel 
structurel should makel it elasy for studelnts to accelss and undelrstand thel lelarning matelrial systelmatically. Oncel 

thel modulel structurel is e lstablisheld, thel ne lxt stelp is to delsign thel lelarning contelnt and activitiels. Contelnt should 

bel prelselnteld in a clelar and concisel mannelr, using appropriatel meldia such as telxt, imagels, videlos, or animations. 

Lelarning activitiels should bel delsigneld to elncouragel studelnt intelraction, problelm solving, and critical thinking. 

In addition, this stagel also aims to makel a scheldulel, compilel a work list of projelct telam melmbelrs, and 

spe lcifications of telaching matelrials to bel delve llopeld, delve llop a lelarning structurel. At this stagel, thel 

qualifications of validators who will validatel thel el-modulel arel also prelpareld. 
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c. De lvellopmelnt  

Thel purposel of this stagel is to delve llop and validatel thel el-modulel. At thel belginning of el-modulel 

delve llopmelnt, a storyboard is prelpareld to compilel a rough delsign. In addition, instructions for using thel el-

modulel welre l prelpareld so that studelnts could usel thel el-modulel elffelctivelly and elfficielntly. Thel matelrial or 

contelnt that will bel containeld in thel el-modulel is thel matelrial of thel human relproductivel systelm baseld on thel 
PBL modell or syntax of thel PBL modell. Thel el-modulel that has bele ln delvellopeld is theln telsteld for validity by 

meldia and telaching matelrial elxpelrts, matelrial elxpe lrts, and fielld practitionelrs. Thel data from thel validation 

relsults welrel theln analyzeld for thel pelrcelntagel of validity with thel following formula (Akbar, 2016). 

 

𝑽 =
𝑻𝑺𝒆

𝑻𝑺𝒉
 𝜲 𝟏𝟎𝟎% 

 

De lscription:  

V : Pelrcelntagel of validity  

TSel : Total elmpirical scorel (sum of validator asselssmelnt scorels)  

TSh : Total elxpelcteld scorel (maximum scorel). 

 

As for thel practicality of thel el-modulel, a practicality quelstionnairel was giveln to studelnts through onel to 
onel trial, small group trial and fielld telst. Thel data from thel telst relsults welre l theln analyzeld using thel following 

formula. 

 

𝑽 =
𝑻𝑺𝒆

𝑻𝑺𝒉
 𝜲 𝟏𝟎𝟎% 

 

De lscription:  

V : Practicality pelrcelntagel  

TSel : Total elmpirical scorel (numbelr of scorels obtaineld)  

TSh : Total elxpelcteld scorel (maximum scorel). 

  

Thel relsults of thel pelrcelntagel of validity and practicality arel theln analyzeld and seleln thel critelria which can 

bel sele ln in Tablel 1.1. 
 

Tablel 1.1 Critelria for thel Validity and Practicality of El-Modulels 

No Percentage (%) Criteria for validity 

1 85,01-100,00 Ve lry valid/practical, can bel implelmelnteld with minor relvisions 

2 70,01-85,00 Modelratelly valid/practical, can bel implelmelnteld with partial relvision 

3 50,01-70,00 Lelss valid/practical, relcommelndeld not to bel useld belcausel it nele lds major relvisions 

4 01,00-50,00 Not valid/practical, or should not bel useld 

 

d. Elvaluation 

This stagel aims to analyzel thel re lsults of thel e l-modulel trials that havel bele ln delvellopeld. Thel elvaluation 

stagel consists of 2 analysels, namelly quantitativel data and qualitativel data analysis.  

1) Quantitativel data analysis 

a) Numelrical Melasurelmelnt: Quantitativel data producels numbelrs or numelrical data that can bel 

melasureld, including preltelst and posttelst relsults.  

b) De lscriptivel Statistics: Quantitativel data is analyzeld using delscriptivel statistical melthods such as 

melan (avelragel), meldian, and model to providel an ovelrvielw of thel pelrformancel and elffelctivelne lss of 

thel el-modulel. 
c) Comparativel Analysis: useld to comparel thel relsults beltwele ln thel elxpelrimelntal class using el-modulel 

with thel control group without el-modulel or beltwele ln preltelst and postelst relsults to melasurel thel 

improvelmelnt of studelnts' undelrstanding. 

2) Qualitativel Data Analysis  

Qualitativel data analysis aims to undelrstand thel undelrlying contelxt of studelnts' elxpelrielncels with thel el-

modulel. This involvels an in-delpth undelrstanding of uselrs' relsponse ls, pelrcelptions, and elxpelrielncels. Qualitativel 

data was analyzeld by idelntifying from uselr relsponse ls using studelnt and telachelr relsponse l quelstionnairel analysis. 

 

3. RESULT AND DISCUSSION 

PBL-baseld el-modulel telaching matelrials on valid and practical human relproductivel systelm matelrials arel 

thel relsult of relse larch and delve llopmelnt. Thel el-modulel includels threlel main parts, namelly thel initial part, thel corel 
part, and thel final part. Thel initial part consists of thel front covelr, prelfacel, tablel of contelnts, compeltelnciels, 
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concelpt map, and instructions for usel. Thel corel part of thel el-modulel includels matelrials and activitiels in PBL-

baseld lelarning. Thel e l-modulel covelr has a glossary, and a bibliography. Thel el-modulel consists of threlel lelarning 

activitiels. Elach lelarning activity has lelarning objelctivels, matelrial delscription, lelarning activitiels, summary, and 

elvaluation. Thel lelarning activitiels follow thel PBL syntax. PBL syntax consists of fivel phasels which includel 

orielnting studelnts to thel problelm, organizing studelnts, guiding studelnts both individually and in groups, 
delve lloping and prelse lnting discussion relsults and analyzing and elvaluating thel problelm solving procelss. Thel el-

modulel that has beleln delvellopeld is theln telsteld for validity and practicality. Thel validity telst was conducteld by 

matelrial elxpe lrts, meldia and telaching matelrial elxpelrts, and fielld practitionelrs. Thel validation relsults from thel 

threlel elxpelrts welrel delclareld velry valid and can bel seleln in Tablel 1.2. 

 

Tablel 1.2 Summary of Elxpelrt Validation Relsults 

No Validator Value (%) Category 

1 Matelrial Elxpelrt 100 Ve lry Valid 

2 Me ldia and Telaching Matelrial Elxpelrt 98,34 Ve lry Valid 

3 Fielld Practitionelr 97,50 Ve lry Valid 

Average Validity Very Valid 

 

Thel practicality telst was conducteld to telachelrs and studelnts through relsponse l quelstionnairels. Thel 

practicality telst for studelnts was carrield out with threlel catelgoriels, thel first beling onel to onel trial, small group 

trial, and fielld telst. Thel following is a summary of thel practicality telst results 

 

Tablel 1.3 Summary of Practicality Relsults 

No Validator Value (%) Category 

1 onel to onel trial 86,58 Ve lry Practical 

2 small group trial 87,42 Ve lry Practical 

3 fielld telst 87.44 Ve lry Practical 

Average Validity Very Practical 

 
Thel matelrial validity telst aims to elvaluatel thel suitability of thel matelrial prelse lnteld in thel el-modulel with 

thel lelarning outcomels. Baseld on thelsel relsults, it can bel sele ln that thel el-modulel is velry valid. Thel matelrial 

prelse lnteld in thel el-modulel is in accordancel with thel lelarning outcomels and can bel useld as telaching matelrials by 

studelnts. Thel suitability of thel matelrial prelse lnteld with thel lelarning objelctivels is a guarantelel of achielving thel 

elxpe lcteld lelarning outcomels (Khusnul Khotimah, Noorhidayati, and Hardiansyah 2022). Asselssmelnt by matelrial 

elxpe lrts baseld on selvelral critelria. Thelse l critelria arel contelnt elligibility, matelrial suitability, matelrial accuracy, 

matelrial currelncy, elncouraging curiosity, prelse lntation and matelrial languagel. Baseld on thel validator's 

asselssme lnt, thel e lxamplel imagels and videlos in thel el-modulel arel also adjusteld to thel contelnt that can facilitatel 

studelnts in undelrstanding thel matelrial. Thel elxistelncel of videlos and imagels in thel el-modulel can makel it elasielr 

for studelnts to undelrstand thel matelrial (Maulida, Adnyana, and Belstari 2022). 

Thel asselssmelnt of meldia validation and telaching matelrials for PBL-baseld human relproductivel systelm el-

modulel consists of threlel catelgoriels, namelly thel felasibility of el-modulel delsign graphics, el-modulel compleltelnelss, 
and felasibility of el-modulel prelselntation. Ovelrall, thel relsults of validation of el-modulels by meldia and telaching 

matelrial elxpelrts gelt an avelragel validity valuel of 98.34% and arel includeld in thel velry valid catelgory. Telaching 

matelrials nele ld to bel validateld and giveln an asselssme lnt so that thelir quality and felasibility arel known. Good 

form and delsign in telaching matelrials can also makel it elasielr for studelnts to lelarn (Astuti, Kaspul, and Rielfani 

2022). Baseld on thel validator's asselssmelnt, thel graphic delsign of thel relproductivel systelm el-modulel has 

harmonious colors and illustrations on thel covelr illustrating thel contelnt of thel matelrial. Thel e l-modulel contelnt 

delsign also usels unobtrusivel colors so as not to disturb thel reladelr's concelntration. Thel writing of thel matelrial 

contelnt usels a varielty of lelttelrs but is not elxcelssive l. Thel colors useld in meldia and telaching matelrials should bel 

colors with harmony to makel thel reladelr comfortablel and not distracteld so that thely can undelrstand thel matelrial 

elasily (Aziza elt al. 2022). 

Fielld practitionelr validation was carrield out by a biology telachelr in gradel XI. Thel asselssmelnt aspelcts 
consist of rellelvancel, compleltelne lss of prelselntation, systelmatic prelse lntation, and suitability of thel prelselntation to 

thel delmands of lelarnelr-celntelre ld lelarning. Ovelrall validity by fielld practitionelrs relceliveld an avelragel validity 

scorel of 97.50% and was includeld in thel velry valid catelgory. Lelarning is organizeld systelmatically, displaying 

thel compeltelnciels that studelnts will mastelr in lelarning activitiels (Suryana 2022). Thel relle lvancel asselssme lnt by 

fielld practitionelrs found that thel matelrial and tasks in thel el-modulel arel rellelvant to thel compeltelnciels that 

studelnts mastelr. In addition, thel delscription of thel matelrial prelse lnteld is rellelvant to thel lelvell of studelnt 

delve llopmelnt and thel numbelr of practicel quelstions is sufficielnt. Rellelvant matelrials arel tailoreld to thel nele lds of 

studelnts that havel beleln obtaineld through nele lds analysis. Thel rellelvancel of thel matelrial is thel rellationship or 



BIOEDUKASI: Jurnal Biologi dan Pembelajarannnya Vol. 22 No 1, February 2024, page 157-163 

e-ISSN: 2580-0094; p-ISSN:1693-3931 

161 

Development of E-Module Based on Problem Based Learning on Human Reproductive System 

Material for Class XI SMA (Sitti Aisyah Anwar) 

rellelvancel to thel basic compeltelnciels and compeltelncy standards listeld in thel curriculum (Anggraini and Julaikah 

2022). 

The practicality study was conducted to determine the elasel of use, time effectiveness, and benefits of the el-

modulel. Thel practicality telst was conducteld to telachelrs and studelnts through a relsponse l quelstionnairel. 

Practicality telsts for studelnts welre l carrield out through threlel catelgoriels, namelly individual trials, small group 
trials, and fielld trials. Baseld on thel relsults of thel threle l trials, it was stateld that thel human relproductivel systelm el-

modulel was velry practical with a valuel of more than 87.14%. 

Telaching matelrials havel an important position to support thel succelss of thel lelarning procelss in class, 

namelly as a meldium for dellivelring information to studelnts. In ordelr for thel procelss of dellivelring information 

and lelarning in class to run smoothly, good telaching matelrials arel ne leldeld so that lelarning objelctivels can bel 

achielveld optimally. Thel usel of telaching matelrials by telachelrs in thel form of el-modulels in lelarning can providel 

opportunitiels for studelnts to lelarn according to thelir own ways and spele lds (Aryawan, elt al 2018). This is in 

accordancel with thel charactelristics of thel modulel containeld in Delpdiknas (2008), namelly sellf instructional, 

which melans that through el-modulels studelnts can lelarn thelmsellvels, not delpe lnding on othelr partiels. Thelre lforel, 

thel usel of el-modulels in thel lelarning procelss can providel belnelfits for telachelrs and studelnts. In addition, thel usel 

of PBL-baseld el-modulels elncouragels studelnts to solvel problelms and pelrform critical analysis of complelx 

situations. Thus, PBL-baseld el-modulels hellp delvellop studelnts' critical thinking skills in thel contelxt of human 
relproductivel systelm matelrial. PBL el-modulels telnd to elmphasizel thel practical application of thel concelpts 

lelarneld in thel contelxt of relal lifel. By applying casel studiels or relal-lifel scelnarios in thel el-modulel, studelnts can 

morel elasily undelrstand thel rellelvancel and importancel of thel lelarning matelrial. El-Modulel PBL utilizels digital 

telchnology to prelselnt lelarning matelrials intelractivelly and dynamically making it elasielr for studelnts to accelss 

lelarning matelrials flelxibly and adapt lelarning to thelir individual lelarning stylels. 

 

4. CONCLUSION 

PBL-baseld el-modulel elncouragels studelnts to bel activelly involveld in lelarning. With thel PBL modell, 

studelnts not only listeln to information, but arel also activel in solving problelms, collaborating, and discussing. 

Through PBL, studelnts arel motivateld to delvellop critical thinking skills which arel velry important in 

undelrstanding biological concelpts. Studelnts arel inviteld to analyzel problelms, delvellop problelm-solving 
stratelgiels, and elvaluatel thel relsulting solutions. El-modulel PBL utilizels digital telchnology to prelse lnt lelarning 

matelrials in an intelractivel and intelrelsting mannelr making it elasielr for studelnts to accelss lelarning matelrials morel 

flelxibly and adapt lelarning to thelir individual lelarning stylels. Thel purposel of this study was to deltelrminel thel 

validity and practicality of thel PBL-baseld human relproductivel systelm el-modulel. This typel of relse larch is 

delve llopmelnt using thel Lele l and Owelns modell. Thel relsults of this study arel thel relsults of validation by matelrial 

elxpe lrts obtaineld 100%, validity by fielld practitionelrs with an avelragel validity of 97.50%, validation by meldia 

elxpe lrts and telaching matelrials with an avelragel validity of 98.34% which is includeld in thel velry valid catelgory. 

Thel practicality telst valuel obtaineld from thel lelcturelr was 97%. Thel practicality valuel obtaineld from thel onel to 

onel trial was 86.58%, thel small group trial was 87.42% and thel fielld telst practicality valuel was 87.44% which 

was includeld in thel velry practical catelgory. Baseld on thel relsults of this study, it can bel concludeld that thel PBL-

baseld human relproductivel systelm el-modulel is velry valid and practical. 
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